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DKKNEY   ISLANDS. 


Orkjicf  proximatton  6f  the  upper  lavera  of  the  stonework^ 
I^odt.  giving  a  height  to  Uie  room  of  11^  feet  In  one  of  the 
"^^  smaller  chambersy  a  human  skeleton  'was  found  lyuig 
on  its  faoe^  but  not  buried  in  the  earth* 

In  this  parish  is  a  very  strong  chalybeate  spring,  in 
"which  the  iron  is  suspended  by  carbonic  acid.  It  is« 
sues  from  a  bog^y  soil  about  two  miles  from  Kirkwall ; 
and  was  formerly  in  some  repute^  but  is  now  neglect- 
ed. 

Two  extensive  bays  divide  the  island  of  Pomona 
into  two  unequal  parts^  connected  by  an  isthmus  about 
two  miles  in  width.  The  western  part  comprehends 
the  united  parbhes  of  Firth  and  Stennis^  Evie,  and 
Kendal,  Birsay  and  Harray,  Sandwick  and  Stromness, 
and  the  single  parish  of  Orphir.  This  division  is  more 
hilly  than  Sie  eastern.  The  hills  inclose  some  pretty 
extensive  and  fertile  vaHeys,  possessing  a  rich  loamy 
soil ;  but  the  principal  cultivation  here,  as  in  the  small- 
er islands,  is  along  the  coast,  where  an  abundant  supply 
of  sea  weed  thrown  up  by  the  waves,  affords,  at  little 
expense,  a  valuable  manure.  Much  of  this  district  re^ 
mains  in  a  state  of  nature,  and  regular  indosures  are 
scarcely  known.  It  contains  several  fresh  water  lakes, 
or  loch*,  as  those  of  Orphir^  Stennis,  Skaill,  Birsay, 
and  Aikemess,  giting  rise  to  considerable  streams, 
abounding  with  various  speciee  of  trout;  but  Orkney, 
as  mi^ht  be  expected,  has  no  river,  and  the  true  sal- 
mon IS  rarely  caught.  The  extensive  heaths  in  the 
western  parishes  arord  shelter  to  immense  numbers  of 
red  grous,  plovers,  and  snipes.  Neither  partridges, 
nor  hares,  nor  foxes,  are  found  in  Orkney ;  though  the 
white  hare  was  once  indigenous  in  H<^.  That  the  stag 
once  browsed  on  these  mils  is  manifest,  from  the  nu- 
merous instances  of  their  horns  found  in  the  peatbogs. 
These  wastes  also  bear  evidence  of  their  having  once 
been  covered  with  woods  of  the  smaller  kinds  of  trees  i 
and  this  has  been  confirmed  by  the  discovery  of  an  an- 
cient submerged  wood,  of  some  extent,  exposed  by  a 
heavy  surf  at  Skailly  on  -the  western  side  of  Pomona. 
Q'he  hills  feed  a  vast  number  of  sheep ;  a  branch  of 
rural  economy,  till  lately  extremely  ill  managed  in 
Orkney.  Formerly  the  sheep  of  a  parish  were  permit- 
ted to  run  wild  among  the  hilly  districts,  which  are  se- 
parated from  the  cultivated  land  by  an  insecure  wall 
of  turf,  forming  a  general  fence  to  the  whole  parish. 
Once  a  year  they  were  collected  to  be  shorn,  and  to 
receive  certain  marks  on  their  ears  or  on  their  nose,  a 
barbarous  mode  of  ascertaining  the  property  of  each 
individual  owner  in  the  general  floclL  Latterly,  a 
better  system  has  been  introduced.  Merino  rams  have 
been  imported,  and  care  has  been  taken  to  improve 
the  breed  of  sheep.  The  commons  feed  also  large 
herds  of  swine,  of  a  diminutive  and  ill  favoured  breed, 
which  are  very  destructive  when  accident  permits 
them  to  enter  the  cultivated  townships. 

The  western  coasts  of  Pomona  are,  in  general,  rerj 
bold,  presenting  mural  clifis,  covered  with  innumerable 
sea-fowl,  and  cAen  hollowed  out  into  caverns,  or  per- 
forated by  natural  arches,  A  magnificent  instance  of 
the  latter  occurs  near  Skaill,  and  not  far  from  the  pave- 
ment of  figured  ikmei,  as  it  has  been  named,  which 
is  conspicuous  in  the  early  descriptions,  but  which  mo- 
dem inquiry  has  reduced  to  a  very  common  instance 
of  partial  disintegration  in  a  ferruginous  sandstone.  In* 
fine  weather,  this  lofty  archj  which  perforates  a  little 
promontory,  may  be  safely  entered;  but  when  the 
storm  rages,  the  waves  burst  through  it  with  surprising 
fury.  Along^this  western  coasts  the  approach  of  a  storm 
is  usually  indicated,  several  hours  before  it  happens,  by 
a  sudden  rolling  of  vast  waves  from  the  ocean.    Enor^ 


mous  stones  are  hurled  against  the  rocks ;  and  the  ra- 
gincr  of  the  waves  against  the  cavemed  precipices  may 
be  distinctly  heard,  on  such  occasions,  at  the  distance 
of  eighteen  miles. 

The  western  parts  of  Pomona  contain  the  scanty  re- 
mains of  the  once  independent  Udallers,  or  allodial  pro- 
prietors of  Orkney.  The  usurpations  of  the  Scottish 
earls,  who  laboured  to  introduce  feudal  tenures,  an^ 
the  injustice  of  the  Scottish  government,  which  tran^ 
ferred  to  itself  the  spoliations  committed  on  tiie  people 
by  the  earls,  and  altered  the  laws  which  it  had  solemn- 
ly promised  to  retain  inviolate^  have  reduced  the  Udal- 
lers to  a  very  small  number  of  little  proprietors,  who 
chiefly  reside  in  Rendal  and  Harray.  The  names  of 
many  of  these  men  proclaim  their  pure  Scandinavian 
descent,  though  they  have  now  totally  lost  the  Norse 
language^  which,  about  eighty  years  ago,  was  the  com- 
mon tongue  in  Harray. 

The  parish  of  Stennis  obtains  its  name  from  some 
remarkable  antiquities  in  the  vicinity  of  iu  large  loch. 
The  figure  of  this  piece  of  water  is  winding.  It  com- 
municates with  the  head  of  the  bay  of  Stromness,  or 
Kairston,  by  a  wide  channel,  over  which  the  road  from 
Kirkwall  to  Stromness  is  carried  on  a  bridge  formed 
of  wooden  beams,  resting  on  piers  of  stone.  The  lake, 
by  much  the  largest  in  Orkney,  is  nearly  divided  into 
two  by  a  tongue  of  land  projecting  through  its  centre. 
The  united  lengths  of  botn  portions  of  the  lake  is  about 
ten  miles,  while  its  medial  breadth  is  about  a  mile.  Its 
shores  are  flat,  and  tolerably  cultivated ;  but  deserve 
notice  here,  only  on  account  of  the  remains  of  an  an- 
cient place  of  assembly,  or  temple,  second  only  to  the 
stupendous  monument  on  Salisbury  plain,  which  has 
so  long  exercidied  the  ingenuity^  and  baffled  Uie  re« 
searches  of  our  luitiquaries. 

The  Stone*  of  SlennUf  or  of^Stonehouse,  consist  of 
two  ffroups  of  rude  pillars,  formed  of  single  stones, 
placed  perpendicularly  in  the  earth.  On  a  slight  ele- 
vation, on  the  above>mentioned  peninsula,  stands  the 
largest  of  these,  arranged  in  a  circle  800  feet  in  dia- 
meter. When  entire,  it  araears  to  have  consisted  of 
thirty-five  upright  stones,  thirteen  only  of  which  now 
retain  their  erect  position.  The  distances  between 
them  seem  to  have  been  in  some  places  irregular,  and 
a  considerable  space  on  the  east  side  of  the  circle  ap- 
pears never  to  have  been  occupied  by  any ;  yet  many 
of  them  are  planted  at  regular  intervals  of  17  feet. 
The  tallest  of  the  remaining  pillars  is  16  feet  high,  and 
the  lowest  is  10  fbet;  their  breadth  varies  from  2^  feet 
to  5  feet.  The  circle  is  surrounded  by  a  circular  ditch ; 
which  is  stiU  12  feet  deep,  and  90  feet  broad.  The. 
earth  of  this  excavation  seems  to  have  been  carried 
away,  probably  to  form  four  large  tumuli  at  a  little  dis- 
tance on  the  west  and  east  sides  of  the  circle;  and 
may  have  contributed  to  the  numerous  smaller  mounds 
which  are  scattered  around.  Whether  we  are  to  regard 
this  as  a  place  of  assembly,  or  Ttfig,  or  as  a  temple,  it 
must  have  been  a  work  of  great  labour,  and  therefore 
a  place  of  great  consequence  in  the  eyes  of  the  early 
inhabitants  of  Oricney.  From  the  extremity  of  the 
peninsula,  a  series  of  loose  stones  forms  a  rude  sort  of 
bridge,  or  foot  path,  across  the  narrowest  part  of  the 
lake.  This  is  also  probably  of  high  antiquity,  as  it 
forms  the  communication  between  the  circle  and  a  se- 
micircle of  similar  construction,  which  stands  close  to 
the  eastern  side  of  the  lake.  The  diameter  of  the  lat« 
ter  is  96  feet  Only  two  of  the  pillars  now  remain 
erect ;  but  the  eircumference  is  well  marked  by  a  sur- 
founding  mound  of  earth,  and  the  remains  of  some  of 
the  overthrown  stones.    The  pillars  of  this  monument 
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Orkney     are  a  little  larger  than  those  of  the  former,  measuring  inhabitants  to  appeal  to  the  Court  of  Session'' ;  and  the    Orkney 

UUnds.  ^  ij^  feet  in  height    A  third  stone,  i¥hich  was*  lately  decision  of  that  body  in  their  favour  was  confirmed,  in    ^»l«««>»- 

^  pulled  down,  had  two  feet  only  buried  in  the  earth;  1758^  by  the  House  of  Lords.    Stromness  was  erected  ^ 

'but  it  had  been  firmly  wedged  by  several  blocks  of  into  a  burgh  of  barony  in  1817,  and  is  now  under  a 

stone  fixed  around  its  base.     This  stone  measures  18^  -corporation  of  two  .baillies,  nine  councillors,  a  town-  ' 

feet  by  5  feet,  and  is  22  inches  in  thickness.     In  the  clerk,  a  fiscal,  and  seventy-two  burgesses.     The  spirit 

centre  lies  a  large  horizontal  slab,  which  has  been  con-  of  improvement  is  in  full  activity  in  this  thriving  com^ 

jectured  to  be  the  altar  for  Scandinavian  sacrifice ;  and  munity,  and  the  estjiblishment  of  a  public  library  by 

probably  was  that  which  smoked  with  the  blood  of  voluntary  subscription  affords  a  good  oihen  of  future 

the  unhappy  Halfdan,  son  of  Harold,  king  of  Norway,  progress.    The  approach  from)  Kirkwall  afibrds  a  pic- 

who  was  offered  up  to  Odin  by  the  command  of  £arl  turesque  view  of  Stromness,  backed  by  the  magnificent 

Einar  I.  mountain  skreen  of  Hoy^  wiUi.  its  stupendous  wave- 

At  a  little  distance  there  were  two  or  three  other  up-  worn  clifiTs.  / 
right  stones,  through  one  of  which  was  a  hole,  oonse^        A  large  portion  of  Sandwick  is  devoted  to  open  pas- 
crated  from  time  immemorial  by  a  native  superstition,  turage ;  yet  it  is  a  populous  parish,  containing,  with  the 
vhich  gave  an  invlplable  sanctity  to  every  promise  part  of  Stromness  not  included  in  the  burgh,  i 6 14  per- 
made  between  those  who  joined  hands  through  the  sons.    The  improvements  introduced  into  this  parish 
miu^c  aperture.    The  plighted  vows  of  love,  and  the  are  chiefly  due  to  Mr.  Watt  of  Skaill,  who  has  success- 
rude  contracts  of  the  natites,  were,  even  lately,  more  fully  introduced  the  cultivation  of  flax,  and  established 
firmly  sealed  by  the  prombe  of  Odin,  as  this  ceremony  the  first  tannery  erected  in  Orkney, 
was  named.    The  awe  with  which-  this  vow  was  re»        The  united  parishes  of  Harray  and  Birsay  are  popu- 
garded,  its  name,  the  site,  and  the  worn  appearance  lous;  the  latter  district  containing  1526,  the  former 
of  the  hole,  give  colour  to  the  local  tradition^  that  this  719  persons.  Harray  long  retained  the  use  of  the  Norse 
was- the  pillar  to  which  the  victims,  about  to  be  offered  tongue;  but  not  one  individual  now  speaks  a  language, 
to  the  fierce  deity  of  the  north,  were  bound,  prepara-  which  within  a  century  was  there*  the  vulgar  £alect. 
tory  to  the  horrid  sacrifice.  Birsay  was  long  a  favourite  residence  of  the  Norwegian 
The  antiquary  will  learn  with  much  regret,  that  this  race  of  earls,  whose  ancient  castle  was' greatly  enlarged 
▼enerable  relic  of  antiquity^  as  well  as  two  of  the  by  Earl  Robert  Stewart, «  natural  son  of  James  V.  of 
pillars  of  the  •emicirde,  were,  in  1814,  wantonly  de-  Sicotland.     It  still  testifies,  though  in  ruins,  the  pride 
stroyed  by  the  stupid  barbarity  of  a  neighbouring  .  and  magnificence  of  that  prince.    This  buildinff  is  » 
farmer,  who,  a  stranger  to  the  country,  and  regardless  hollow  oblong  of  158  feet  by  100  feet,  with  a  &nker 
of  its  antiquities,  but  vex6d  at  the  damage  his  pastures  of  20}  feet  square  at  each  angle  of  the  main  front,  to 
sustained  from  the  frequent  pilgrimages  to  the  stone,  strengthen  the  entrance.  Another  sduare  tower  of  mcnre 
shivered  it  and  another  in  pieces,  and  employed  the  ancient*  workmanship  is  at  the  north-west  angle.    The 
materials  in  the  construction  of  a  pig  stye.    The  hand  principal  gateway  is  4i  feet  wide  and  7  feet  high ;  but 
of  sacrilege  was  arrested  by  the  exertions  of' the  late  it  is  most  remarkable  for  the  Latin  inscription,    m 
'  Malcolm  Laing,  Esq.  the  mstorian  of  Scotland,  a  na«  which,  probably  by  a  grammatical  error,  the  founder, 
Uve  of  these  islands.    The  remaining  parts  of  these  arrogates  to  himself  the  crown  of  Scotland :  Dominuw 
monuments,  especially  on  the  eastern  side  of  the  loch>  Robertut  Siuartut^us  Jacobi  Quinli  Rex  Scatorum,  ho€ 
have  a  venerable  appearance  from  their  age,  and  their  opif#  tn«/rtM»,— a  curcumstance^  it  is  said,  which  actually 
shaggy  covering  or  luxuriant  tufts  of  the  XicAen  calico*  urged  on  the  trial  of  his  son  as  evidence  of  treasonable 
rit,    Stennis  contains' 590  people.  intentions.     His  palace  was  not  a  place  of  stren^,  but 
On  the  confines  of  the  parishes  of  Stennis  and  Or-  secure  against  a  coup-de^main.    Its  walls  are  thuty  feet 
phir  lA  Summerdale,  the  scene  of  a  battle  of  some  note  high,  of  two  storiesi  and  it  had  a  well  in  the  centre  of 
m  Orkney  history.    In  this  place  an  Earl  of  Caithness  the  court 

lost  his  life;  and  the  adjacent  marsh  of  Bigswell  h        The  curious  stone  over  the  burial-place  of  the  fabu- 

found  to  have  been  the  grave  of  his  defeated  followers,  lous  Orkney  prince  Belus,  is  no  longer  seen  in  the 

STROMNB68.— This  is  tneonlyplace  in  Orkney  besides  church-yard  of  ^irsay,  as  it  was  in  w  days  of  Dr. 

Kirkwall,  which  deserves  the  name  of  a  town.    It  lies  Wallace.. 

at  the  foot  of  a  rugged  granitic  hlU,  skirting  the  west        The  parish  of  Evie  is  in  part  well  cultivated.  Along 

side  of  a  beautiful  and  excellent  haven,  where  ships  of  its  shores  are  numerous  examples  of  those  structures 

considerable  size  are  secure  from  every  blast    The  caHled  Pik's  kouMes.    Theparishof  Rendal  is  generally 

town  is  very  irregular,  the  houses  having  been  placed  hilly ;  and  though  the  low  lands  have  generally  a  good 

without  any  regard  to  sjrmmetry,  or  even  general  con-  soil,  they  are  ill  cultivated.    The  first  parishhas  a  po- 

venienoe.     The  streets  are  badly  paved,  and  are  impas-  pulation  of  81 1,  t^e  latter  of  518  persons.    A  deep  bay 

sable  to  wheel  carriages.    The  best  l)ouses  are  built  on  divides  these  from  the  parish  of  Firth,  which  is  little 

•mall  wharfs,  at'which  vessels  of  moderate  burthen  may  cultivated,  and  only  contains  545  inhabitants.   A  range 

disdiarge  their  cargoes.    Stromness  has  been  created  of  undulating  hills  divides  this  parish  from  Orphir.  The 

by  the  excellence  of  its  port,  which  is  continually  the  south-west  parts  of  the  latter  are  tolerably  cultivat- 

resort  of  numerous  ships  navigating  the  north  seas.  ed.    At  Howton,  the  Scandinavian  earls  had  a  strong- 

By  the  returns  of  1821,  the  population   amounted  castle,  of  which  no  remaiqs  are  now  to  be  traced.    A 

to  910  males  and  1296  females,  or  to  2286  persons,  fulHng  mill  was  formerly  wrought  in  this  parish.    Its 

having  more  than  doubled  itself  in  twenty  years.    It  population>  including,  the  little  island  of  Cava,  s  9O6 

i^  still,  however,  united  into  one  cure  with  the  parish  of  persons. 

Sandwick,  so  that  the  inhabitants  have  public  worship        The  eastern  division  of  Pomona  contains  the  fertile- 

among  them  only  on  every  second  Sunday.    Until  the  parish  of  Holm,  and  the  united  parishes  of  St.  An* 

niiddie  of  the  last  century,  Stromness  was  considered  drew's  and  Deemess. 

as  under  the  control  of  the  magistrates  of  Kirkwall,        Holm,  or  Ham,  is  one  of  the  best  cultivated  tracts  in 

who,  not  exercising  their  authority  meekly,  caused  the  tiiese  idands.    The  culture  of  flax  has  here  been  long 
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Odncy    known ;  and  the  intredoctiofi  of  the  linen  manufiicture  nificent  donation  from  Qorennt  Tomaaon  of  the  Hud- 

Itlandt.    liaf  ]^  a  favourable  effect  on  ita  agricoltare.    Betides  son  Bay  Comiuuiy'a  establishment 

'  a  oonaiderable  quantity  of  yarn  annually  sold,  upwards  ^     Smaney,  oiim  Swituvt  Smine  Island,  is  a  small 

of  20,000  yards  oflinen  have  been  sent  in  one  year  from  islet»  only  remarkable  lor  the  perilous  eddies  which 

Hobn  to  the  Epglish  market  Its  population  is  773  per-  csidrcle  it  at  particular  times  of  the  tide ;  but  which, 

sons.  ^«  ScyUa  and  Ghar^bdis,  have  lost  much  of  their  an- 

SL  Andrai^i  and  DacrlMM.— -These  parishes,  united  dent  terrors.    This  islet,  and  the  next,  have  a  popu* 

into  one  cure,  are  separated  by  an  extensive  bay,  which  ladon  of  thirty->seven  persons. 

affords  good  anchorage  to  vessels,  and  is  often  their  ro-  ^    Peniland  Skerries  are  two  rocky  islets  in  the  eastern 

luge  in  storms.   St  Andrew's  has  a  considerable  extent  jaws  of  the  Firth  of  that  name.    On  the  largest,  an  ex- 

of  eultivatimi;  but  the  system  of  agriculture  is  little  to  cellent  light-house  has  been  long  erected,  and  is  well 

be  commended.    The  present  incumbent,  Mr.  Smellie,  kept  up.    * 

has  successfully  shown  tiie  utility  of  planting  an  or-        Fioia  or  Flot£y,  Flai  Isiand,  is  about  three  miles 

ohard,  and  that  the  soil  and  climate  are  extremely  well  long,  and  one  in  breadth.    It  is  nearly  severed  by  a 

adapted  to  the  production  of  apples  and  the  smaller  good  haven,  which,  from  the  salt-works  once  establish* 

iirnits.    The  population  =  857-    Deepmess  is  nearly  an  ed  on  its  shores,  is  named  Panhope.    This  isle  is  fer- 

ialand,  presenting  a  bluff  headland  to  Uie  Northern  tile ;  and  with  the  little  isle  of  Fara,  contains  f  97 

Ocean.  One  proprietor  here.  Captain  Richan,  R.  N.  has  people. 

introduced  some  agricultural  improvements.    This  pfr-        Cava,  or  Cavey,  Cheese  Ishnd,  obtained  its  name 

rlsh  once  contained  woods  of  the  smaller  trees,  as  is  from  the  excellence  of  its  pastures.    Here  also  were 

proved  by  the  contents  of  the  peatbogs ;  and  theautho-  salt*  works,  until  the  severity  of  the  revenue  laws  de- 

rity  of  Ben,  who  found,  in  1683,  "  a  little  wood,  about  stroyed  this  branch  of  industry.    The  isknd  supports 

two  butts  in  length  and  one  in  breadth,"  principdlv  of  three  fiunilies. 
low  salices.    Population  =  691  persons.    The  whole        Fara  and  Rissa  are  chiefly  dedicated  to  pasture. 


contains  15,062  inhabitants.  Waas,  Kaffey,  Calf  Island,  is  celebrated  from  its 

.M    ,f  T  i^  most  noble  haven,  Longhope,  where  the  largest  fleets 

ooum  istes.  ^^^^  ^^j^  ^^  ^^  anchor.     In  time  of  war,  it  is  the 

Lambholm  lies  near  Holm.  It  is  a  small  green  island,  usual  rendesvous  of  our  north-bound  fleets.  The 
inhabited  by  only  one  family^  and  well  a£pted  to  the  island  possesses  two  other  good  havens,  Orehope  and 
•pasturage  of  sheep.  Kirkhone.      The  southern  part  of  Waas  is  flat  and 

Burrey,  olim  Borgarn,  is  four  miles  in  length  by  well  cultivated.  The  continual  resort  of  shipping  to 
two  in  breadth*  It  is  dat  and  fertOe,  producing  much  Longhope,  and  the  produce  of  the  cod  fishery^  have 
natural  clover.  Jk  portion  is  sandy,  and  breeds  innu*  rendered  the  inhabitants  comparatively  opulent  The 
snerable  rabbits.  The  pastures  teed  the  finest  cattle  in  western  part  is  mountainous ;  affonling  pasture  to 
Orkney.  Its  inhabitants  are  245.  It  is  part  of  the  vast  flocks  of  sheep,  to  many  horses,  and  an  excel- 
parish  of  lent  breed  of  black  cattle.    The  population,  =  949  per- 

son/A Ronaldsheif,  dim  Rognvalldsetf,  Ronaltfs  Island,  aons.  This  island  is  really  joined  by  a  narrow  isth- 
a  oontiguoos  island,  better  peopled  than  any  other  part    mus  to 

of  Orkney,  in  proportion  to  its  extent.     Itosouare  sur-        Hoy,  Haey,  High  Island,  which  cmisists  of  a  pic- 
liace  is  estimated  at  eighteen  square  miles,  and  iu  inha^    turesque  group  of  three  rugged  mountains  of  grand 
bitants  I949.    A  oonaiderable  quandty  of  grain,  be-    outline.    The  central  one  is  me  highest  land  in  Ork- 
yond  the  oonsumptipn  of  the  island,  is  raised  ;  and  the    ney;  and  though  estimated  at  onfy  16OO  feet  above 
system  of  flmning  is  better  than  usual  in  Orkney.  This    the  sea,  the  steepness  of  its  bold  front  and  its  general 
island  owes  much  to  the  excellence  of  its  havens,  and    form,  give  it  considerable  sublimity.      The  western 
its  situation  near  the  entrance  of  the  Pentland  Firth,    mountain  appears  as  it  were  the  half  of  a  hill,  severed 
*  St  Margaret's  Hope  and  Widewall  are  harbours  well    from  ite  summit  to  the  base  by  some  terrible  convul- 
known  to  the  nortnem  navigator.  The  furious  currents    sion,  which  buried  the  other  portion  in  the  ocean, 
whidi  wash  its  southern  extremity,  abound  with  the    Here  the  precipices,  the  haunts  of  the  eagle,  are  of 
finest  cod  fish ;  and  the  people  are  also  engaged  in  fish-    the  most  stupendous  grandeur,  towering  to  the  height 
in^.    An  opulent  English  company  carry  on,  in  this    of  800  or  900  feet,  and  presenting  vast  detached  pil- 
neighbourhood,  an  extensive  fishery,  for  the  purpose    lars^  insulated  amid  foaming  waves.    The  valleys  of 
of  supplying  London  with  cod  and  lobsters,  which  are    Hoy  are  narrow  and  steep,  and  afford  much  scope  for 
carriea  alive  to  the  metropolis  in  fve2/fif  <maci<  of  about    botanical  research.    In  one  of  the  most  gloomy  of 
seventy  tons  burden,     nouth  Ronaldshey  possesses    these,  lies  a  large  mass  of  sandstone,  artificially  hol- 
aome  antiquities.    The  How  of  Hoxa  appears  to  have    lowed  out  into  a  small  circular  chamber,  with  two  re* 
been  a  strong  hold  of  some  consequence,  and  is  of  high    cesses  or  beds  on  the  opposite  sides.    This  is  the 
antiouity.  There  are  several  considerable  Pik's  houses.    Dmarjie  stone  which  is  so  celebrated  in  the  recent 
On  Uie  summit  of  a  hill  are  three  monumental  stones,    novel,  the  Pirate.    The  native  tradidon  ascribes  it  to 
only  one  of  which  is  now  erect ;  and  a  single  one,  six-    the  Trows  or  Drows,  a  species  of  amphibious  demons 
teen  feet  hi^,  occun  in  another  part  of  the  island.    It    of  diminutive  stature,  but  great  powen,   who  occa- 
was  in  this  island  that  St  Olave,  of  Norway,  compel-    sionally  mingle  in  the  affairs  of  men,  are  dangerous 
led  the  Pagan  Earl  of  Orkney  and  his  followen  to  em-  '  friends,  and  not  less  formidable  enemies.    The  name 
brace  Christisfiity»  by  threats  of  instant  death  in  case    and  size  of  the  excavation  sufficiently  refute  the  idea 
-of  refusal.    To  this  island  the  post-office  mail,  from  all    promulgated  by  some  strangen  to  the  country,  who 
parts  of  Britain,  crosses  the  Pentland  Firth  four  times    nave  supposed  the  trows  giants.    What  the  purpose  of 
a  week  in  an  open  boat;  yet  with  such  skill  do  the  na-    the  maker  might  have  been,  it  is  difficult  to  discover, 
tives  manage  tnetr  frail  barks,  that  only  one  instance  of    Its  dimensions  are  too  small  to  have  rendered  it  more 
the  loss  of  the  mail  boat  has  occurrecl  in  about  eighty    than  «  temporary  shelter  to  human  beings.    It  has 
jean.    This  islaad  has  m  well  endowed  school,  a  mu«    however  be^  cut  out  with  some  car^  and  the  marka 
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of  the  diiael  are  vmj  apfMumit  in  the  beds.  The  cir« 
calar  chamber  is  not  above  seven  or -eight  feet  wide; 
it  has  a  hole  in  the  roof  and  a  square  entrance:  the 
bed^  with  a  stone  pillow,  is  &ve  &et  eight  inches  long, 
and  two  feet  broaa  ;  and  the  other  recess  is  somewhat 
laiger. 

The  sandstone,  of  which  these  moontains  wholly 
consist,  have  been  explored  in  the  hope  of  profitable 
veins  of  galena;  but  the  quantity  found  has  never 
repaid  the  expence  of  extraction,  and  the  mines  have 
therefore  been  abandoned. 

A  strong  current  sets  through  the  narrow  channel, 
'  which  flows  between  Hoy  and  Pomona.  When  the 
west  wind  rages,  the  conflict  between  it  and  the  ebb 
tide  produces,  in  the  entrance  of  this  strait,  a  tremen* 
dotis  sea,  that  excites  very  awful  sensations  of  subli- 
mity.    The  pretty  green  island, 

Grcem^ey^  or  Grcem^t  Island,  lies  within  the  strait 
Its  length  is  only  1^  miles,  its  breadth  1 ;  yet  it  sup- 
ports 220  inhabitants,  who  are  very  expert  and  ad^ 
venturous  fishermen. 

North  Isles. 

In  the  bay  of  Firth  lie  two .  small  islets,  named 
Damsey,  Daminsey^  or  Dame's  Island.  Both  are  oo-p 
vered  with  verdant  turf,  and  produce  very  delicate 
natural  pasture.  The  largest  one  was  the  site  of  a 
strong  castle,  a  favourite  retreat  of  some  of  the  Nor- 
wegian Earls,  of  which  no  vestiges  now  remain. 

Gairseiff  Garegsey,  Garrick's  Isle,  is  a  considerable 
conical  hill,  the  eastern  slope  of  which  is  well  cultivate 
ed,  and  supports  79  inhabitants. 

Weir,  olim  Fasroe,  or  Isle  of  Danger,  pirobably  so 
named  from  its  position  in  the  midst  of  rapid  currents, 
has  a  poor  soil,  and  a  population  of  80  persons,  who 
remedy  the  sterility  of  the  land  by  the  cc^ious  supply 
of  sea-weed  afforded  by  the  shores.  Near  the  centre 
of  this  island  are  the  ruins  of  the  castle  of  Cubbirow, 
topping  a  green  knoll.  It  was  a  strong  hold  of  an 
Orkney  chief,  Kolbeinn  Hruga,  who  was  conspicuous 
in  the  history  of  the  islands  in  the  twelfth  century. 
What  remains  show  it  to  have  been  a  massy  tower  of 
fifteen  feet  square,  with  walls  seven  feet  thick,  and 
defended  by  ditches  and  outworks.  It  was  considered 
in  these  times  a  place  of  great  strength,  and  stood  a 
si^e  of  several  months  without  being  taken. 

In  the  strait  which  divides  Rousey  from  Pomona  is 
EnkaUow,  olim  Eyinhelga,  Holy  Islet,  It  is  a  pretty 
verdant  islet,  with  a  population  of  only  1 1  persons. 
It  was  formerly  the  scene  of  various  miracles^  which 
have  long  ceased,  as  well  as  the  antipathy  between  its 
soil  and  rats  and  mice.  |f  these  vermin  do  not  infest 
it,  this  exemption  is  due  to  the  smallness  of  the  isle^ 
and  its  remote  situation ;  but  the  supposed  virtue  of 
the  soil  has  failed,  as  might  have  been  anticipated, 
to  rid  other  places  of  the  nuisance,  when  carried  thi- 
ther for  the  purpose. 

Rousey^  Rolfsey,  Rolf's,  or  RoUo*s  Island,  consists 
principally  of  lofiy  but  not  rugged  hills.  Some  of 
the  valleys  are  picturesque,  and  would  be  fertile,  but 
the  principal  population  is  collected  near  the  shores^ 
and  mucn  good  inland  is  left  in  a  state  of  nature* 
The  island  supports  horses,  and  black  cattle,  with  im- 
mense herds  of  swine,  and  many  sheep.  Its  western 
shores  are  precipitous,  but  its  eastern,  northern,  and 
southern  slopes  are  green  and  easy  of  access.  Monu- 
mental stones,  Pik's  houses,  and  tumuli,  are  not  rare. 
Near  the  house  of  Westness  are  considerable  ruins, 
which  probably  belonged  to  the  castld  of  Ead  Sigard 


11.  th^  hero  of  Clontarf  Not  &r  off  are  graves  that 
have  been  found  to  ccmtain  human  bones,  arms,  and 
trinkets,  which,  with  the  name  of  Sweindrow,  _ 
the  memory  of  the  slaughter  of  Earl  Paul's  "fiuthinl 
attendants,  when  that  unfortunate  prince  was  tnuich- 
erously  seized  by  Swein,  the  son  of  Adei£  Bousejr 
contains  8S4  inhabitants. 

Egilshey,  probablv  derives  its  name  from  Eockim, 
as  here  was  the   first  considerable  diurdi  in  these 
islands,  and  it  was  the  birth-place  of  8t.  Mi^ufl^  as 
well  as  a  favourite  abode  of  the  Orkney  prelates  of 
later  times.    It  is  a  flat  and  very  verdant  ialet,  1^  miles 
long,  and  1  in  breadth,  surrounded  by  rapid  currents 
and  rocky  sloping  shores ;  it  is  extremely  productive  of 
excellent  kelp,  and  a  constant  supply  of  shdls,  and 
affords  a  valuable  manure.    The  ancient  church  of  St 
Magnus  is  the  only  existing  specimen  of  a  true  Scan- 
dinavian church  in  the  British  dominions.    It  has  a 
round  tower*like  steeple  at  one  end;   and  thoucfa 
small,  had  the  reputation  of  high  sancti^  from  me 
martyrdom  of  Magnus,  once  an  Earl,  and  now  the  ta« 
telar  saint   of  Orkney,  having  taken  place  near  it 
Here  his  body  was  first  deposital;  but  his  bones  were 
afterwards  enshrined  at  KirkwalL 

fVestrey,    at   Vesiurey,   Western   Island,  is  one    of 
the  largest  of  the  northern  group.    A  range  of  mode- 
rately high  hills  skirt  its  west  side,  and  terminate  in 
magnificent  precipices,  the  resort  of  innumerable  sea- 
fowl,  which  at  certain  seasons  become  the  prey  of  the 
natives,  who  suspend  themselves  over  the  cli£b  by 
small  ropes,  in  order  to  obtain  them.    The  rest  of  the 
island  is  nearly  level,  or  gentlv  sloping  from  its  centre. 
The  island  has  generally  a  rion  soil,  and  much  of  what 
is  left  in  a  state  of  nature  is  capable  of  improvement; 
but  it  labours  under  the  serious  disadvantage  of  a  great 
deficiency  of  peat  for  fuel ;  and  this  necessary  article 
is,  with  much  risk  and  labour,  carried  from  the  neigh* 
bouring  island,  Edey.     It  has  two  havens;  one  of 
which  affords  indifferent  anchorage,  the  other  is  toler- 
ably safe,  though  rather  open.     From  the  northern 
part    of  the  island,  some  boats  go  to  fish   cod    and 
ling,  with  encouraging  success.    The  shores  produce 
abundance  of  excellent  kelp,  which  has  turned  the  at- 
tention of  the  proprietors  too  much  from  agricultural 
improvement    Much  fine  land  has  been  overwhelmed 
by  sand^blowing,  particularly  near  Tuquoy  and  Tre- 
neby.     This  d^tructive  accideikt,  occasioned  by  the 
little  attention  paid  to  preserve  the  arundo  arenaria, 
and  similar  plants,  has  caused  some  curious  discove* 
ries.    A  vast  many  graves,  which  had  for  ages  been 
deeply  buried  under  hills  of  sand  have  been  exposed. 
Several  of  them  were  opened  by  the  writer  of  this  ar* 
dele.     They  are  generally  constructed  of  four  flags 
placed  on  a  fiflh,  so  as  to  form  a  rectangular  chest,  and 
appear  to  have  been  covered  with  a  sixth*    Most  of 
the  graves -contained  human  bones,  mingled  with  fieag- 
ments  of  armour,   battle-axes,    two-handed    sworcb, 
chains,  fibulae  of  brass,  and  often  blue  glass  beads. 
Occasionally  the  bones  are  found  in  very  entire  urns  of 
coarse  pottery,  rudely  ornamented  on  the  outside  with  . 
aig-sag  patterns,     in  one  grave  were  found  a  glass 
cup,  capable  of  holding  ha£f  an  English  pint,  and  a 
piece  of  polished  marbb  cut  into  a  perfect  circle,  two 
mches  and  a  half  in  diameter.    In  another,  prd|>ably 
a  still  more  ancient  grave,  was  a  short  sword  with  a 
blade  of  fish   bone;    and  stone  hatchets   have  been 
often  discovered.    The  iVequency  of  the  sepulchral 
urns  show  that  the  burning  of  the  body  was  very 
generally  piaotised.    Local  traditiotis  have  not  pre« 
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Orkney  served  any  distinct  traces  of  the  origin  of  these  anti-  '  spot,  which  is  the  most  northern  of  the  whole  group.  Orkncyl 
I»i«qdt.  quities;  but  the  memory  of  very  fierce  contests  be-  Notwithstanding  the  low  state  of  agricaltural  practice,  I'^an^*- 
"■'^^^  tween  the  natives  and  plundering  bands  of  roving  West*  it  produces  good  crops  of  oats  and  bear.  What  is^*'^"^'^ 
Highlanders,  is  yet  preserve  by  oral  chronicles,  rare  in  these  islands,  the  number  of  males  exceeds  that 
The  numerous  scattered  graves  in  different  parts  of  of  females ;  the  population  return  being  213  of  the 
this  island  countenance  the  idea  that  they  mark  fields  former  to  207  of  the  latter,  in  all  420  persons.  North 
of  battle ;  and  the  care  with  which  some  of  the  obse-  Ronaldshey  forms  part  of  the  parish  of  Ladykirk  in 
quies  have  been  performed,  are  probably  memorials  of  Sandey;  but  in  the  tempestuous  season  of  the  year« 
-valiant  natives,  who  fell  in  the  cause  of  their  country,  the  visits  of  the  pastor  are  necessarily  few.  A  light* 
This  island  possesses  a  solitary  monumental  stone  of  house  of  great  importance  marks  this  extremity  of  the 
considerable  height,  concerning  which  tradition  is  silent.  Orkneys.  A  single  monumental  stone  in  the  centre  of 
The  castle  of  Noltland  is  a  spacious  structure  ii^  tibe  a  plain,  is  still  the  resort  of  the  inhabitants  on  New 
TM>rthem  part  of  Westrey.  Iiie  main  building,  of  an  Year's  day,  .when  they  indulge  in  innocent  festivity, 
irregular  form,  is  86  feet  long  by  32  feet  in  breadth.  The  island  contains  several  tumuli :  One  of  these  was 
and  th&  height  to  the  parapet,  which  is  supported  on  opened  a  few  years  ago,  and  discovered  a  small  build- 
corbells  of  hewn  stone,  and  runs  round  the  main  struc-  ing,  externally  circular,  but  square  within,  containing 
ture,  is  46  feet,  while  the  gables  rise  18  feet  above  the  a  human  skeleton  in  an  upright  posture, 
parapets.  The  eastern  part  contains  two  chambers  Sandey,  Sanilu  Island,  is  of  a  very  irregular  form, 
1 8  feet  square,  the  lowest  of  which  communicates  with  a  being  deeply  indented  by  the  sea.  Its  length  is  about 
handsome  hall  on  the  first  R<}or,  42  feet^by  23  feet  Over  12  miles ;  but  its  mean  breadth  is  not  more  than  a 
its  wide  fire  place  is  a  tablet,  with  the  defaced  armorial  mile  and  a  half.  With  the  exception  of  a  ridge  of 
bearing  of  the  Balfours.  Ft  communicates  by  a  narrow  about  250  or  300  feet  high,  at  its  western  side,  this  isle 
staircase  with  a  vast  arched  hall,  64  feet  long  by  20^  feet  is  extremelv  flat  It  has  a  light  sandy  soil,  which  is  re- 
wide.  This  seems  to  have  been  the  great  hall,  or  kit-  markably  fertile ;  and  it  is  mtich  better  cultivated  than 
chen,  having  a  wide  chimney,  17  feet  10  inches  wide,  any  other  Orkney  island.  The  crops  are  not  so  sub-i 
•and  an  oven,  still  almost  entire.  The  walls  are  of  very  ject  to  blight  from  sea-spray,  as  in  those  islands  with 
^perfect  inasonry.  seven  or  eight  feet  thick ;.  and  from  precipitous  shores ;  and  its  flat  coasts  afford  a  plenti- 
this,  and  the  smallness  of  the  external  apertures,  it  was  lul  supply  of  sea-weed  for  manure.  The  farmers  here 
evidently  intended  as  a  place  of  no  mean  strength.  A  are  of  a  superior  class:  and  it  is  not  only  the  granary 
strong  wall  on  the  soutn  incloses  a  court  63^  feet  by  of  Orkney,  but  produces  about  one-fifQi  of  all  the 
38^  feet  The  entrance  to  the  castle  is  through  this  kelp  made  in  this  country :  but  it  is  totally  destitute  of 
court  The  gate  is  4^  feet  wide  and  7  feet  high.  A  fuel ;  and  the  expence  of  transporting  peats  from 
handsome  spiral  staircase  leads  to  the  upper  h^,  and  other  islands,  reduces  many  of  the  poorer  inhabitants 
36  of  its  steps,  7  feet  3  inches  wide,  yet  remain  entire,  to  use  dried  cow* dung  and  sea- weed  as  fuel.  The 
though  the  building  is  much  dilapidated.  We  have  flatness  of  the  land,  and  the  extensive  shoals  which 
no  document,  to  show  the  date  of  this  building.  Vul-  line  its  coasts,  have  made  Sandey  the  terror  of  sailors ; 
gar  tradition  assigns  it  to  Gilbert  Balfour,  master  of  but  the  recent  erection  of  a  light-liouse  on  the  Start 
uie  household  to  Queen  Mary  and  Damley,  who  is  said  Point,  has  diminished  the  number  of  shipwrecks  of 
to  have  built  it  as  a  place  of  refuge  for  Both  well ;  but  late  years.  The  sea  appears  here  to  have  encroached 
(the  MS.  Journal  of  Ben  notices  it  as  "  exceUeniisnma  on  the  land,  and  high  tides  threaten  to  sever  it  between 
arx  sroe  catteUunii  sed  nondum  iamen  adhuc  compleia"  in  Otterwick  and  KetUetoft.  The  former  bay,  a  corrupt 
the  year  1529 ;  i.  e.  in  the  middle  of  the  reign  of  tion  of  Odinswick,  is  traditionally  believed  to  have 
James  V.  and  long  before,  the  birth  of  Mary.                '  been  a  wooded  plain  overwhelmed  by  the  sea. 

A  small  cavern  in  the  high  cliffs  of  Bapness,  of       A  remarkable  isolated  mass  of  granite   or  gneiss, 

jdangerous  access,  was  the  range  of  several  Orluiey  about  14  tons  in  weight,  lies  on  the  sandstone  flag 

fentlemen,  who  in  1745  espoused  the  cause  of  the  formation,  near  the  cnurch  of  Bumess.     It  probably 

ouse  of  Stuart    Here  they  were  concealed  for  jeve*  was  transported  by  some  such  accident  as  removed 

nd  months,  while  a  vigilant  search  was  made  for  them  the  ancient  land*mark  near  Castle  Stewart,  in  Inver- 

'  through  the  islands  by  a  party  of  the  king^s  troops,  ness-shire. 
They  endured  much  hardsoip  in  that  interval.    Their        The  antiquities  of  Sandey  consist  in  one  or   two 

food  was  daily  supplied  by  a  faithful  female.  Their  ruined  chapels,  and  some  considerable  Pik's  houses. 
houses  were  burnt ;  but  this  proved  fortunate ;  for  The  population  in  the  three  parishes  of  this  island,  =r 
government  afterwards,  ashamed  of  this  circumstance,    1860  persons. 

not  only  granted  indemnity,  but  gave  them  better  Edi^,  or  Eidey,  the  isle  of  solitude,  is,  generally 
houses  than  had  been  destroyed.  The  population  of  speaking,  hilly  and  little  cultivated,  except  towards 
•Westrey  is  1650  persons.  the  eastern  side,  which  is  flat  and  fertile.     Calf  Sound 

Papa  WeslreUt  or  UiUe  Westrey,  is  a  small  island  is  a  commodious  haven,  and  near  it  is  Carrick,  a  vil« 
contiguous  to  tne  last,  of  extreme  fertility.  In  sum-  lage,  erected  into  a  burgh  of  barony,  during  the  time 
mer,  its  natural  meadows  are  covered  with  luxuriant  of  its  founder  Lord  Oirrick,  a,  son  of  Earl  Robert 
crops  of  red  and  white  clover.  Its  length  is  about  Stewart  Salt  was  there  manufactured  in  consider- 
four  miles,  and  its  breadth  not  more  than  a  mile.  In  able  quantity ;  and  this  art  lingered  among  the  inha- 
jiL  small  loch  is  the  ruins  of  the  liule  chapel  of  St  bitants  until  of  late  years.  The  inhabitants  of  Edey 
Tredwell,  covering  an  islet  that  once  was  occupied  by  are  expert  fishermen;  a  considerable  quantity  of  fish 
a  Pik's  house.  At  the  distance  of  two  miles  from  the  oil  is  nere  prepared;  and  many  lobsters  are  caught 
north  end  d  this  isle,  commences  a  most  prolific  fish*  on  its  coasts,  it  was  in  this  island  that  the  pirate 
ing  bank  of  vast  extent,  which  has  onlv  of  late  attract-  Ciow  was  -seized  by  a  spirited  proprietor  M'Fea,  who 
led  the  attention  of  the  British  public,  tnough  long  well  was  almost  ruined  by  this  act,  which  ought  to  have  se- 
jLnown  to  the  inhabitants  of  this  sequester^  isle.  cured  a  national  reward.    The  population  of  Ede>', 

yorik  Sonaidiey,  Bonahts  Idandt  a  low  and  fertile    including  the  next  island,=:643  persons ;  yet  it  makes  a 
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Orkney  part  of  the  parish  of  Stronsay,  m  extremely  injudi-  _  ^  rj' ,  Orkney 
liUnda.  Seas  allotment,  which  deprives  it  of  the  due  attention  ^bot.  II.  Natural  Hulory.  Ja!>tndt; 
'  of  a  clergyman  during  the  sevfcre  season  of  the  year.  Geology,  The  mineral  history  of  Orkney  is  sinffular^ 
Fairey,  tjir  Fridarey,  lileofReeoncUiaiion,  lies  dose  ly  monotonous  and  uninteresting;  the  whole  islands, 
to  Edey,  is  fertile,  but  of  trifling  extent.  with  slight  exception,  consisting  of  horizontal,  or  slight- 
Sironsey,  Strionsey,  or  Strunuy,  DeceHfid  liland,  ly  inclined  strata  of  sandstone,  flag,  and  a  species  of  sla* 
may  ha?e  been  named  from  its  appearing  at  a  little  ty-day,  occasionally  intermixed  with  thick  beds  of  red 
distance  like  three  detadied  bles,  and  from  the  violent  and  grey  sandstone,  and  in  a  few  places,  containing  beds 
currents  which  surround  it.  This  idand  is  flat;  and  of  limestone,  with  some  traces  of  marine  remains. 
though  much  remains  in  a  state  of  nature,  agriculture  The  chief  exception  to  this  structure  occurs  in  the 
has  made  considerable  improvement,  whidi  will  proba*  vicinity  of  Stromness ;  where  a  small-grained  granite, 
Uy  be  aided  by  Mr.  NeilTs  discovery  of  a  bed  of  lime-  with  gneiss,  and  mica-slate,  containing  hornblende 
■tanot  a  substance  rarely  found  in  Orkney.  This  lies  rock,  lorm  a  small  district  of  two  or  threenniles  in  ex« 
in  the  sandstone  formation,  between  Odness  and  Kir-  tent.  These  rocks  constitute  the  rugged  hiQ  above 
buster.  Agriculture  might  also  avail  itself  of  a  large  bed  Stromness,  and  may  be  traced  to  the  mill  of  Kairston, 
of  shell  sand,  accumulated  near  Odness  by  the  waves:  where  they  are  seen  dipping  under  a  breccia  composed 
The  antiquities  of  this  island  are  some  Pik's  houses  ;  of  fragments  of  the  same  rocks ;  and  farther  to  the 
and  a  buildlnff  at  Lamb  Head  has  very  massy  circular  west,  they  are  covered  by  indurated  shale,  which  is 
walls,  containing  small  chambers  within  the  thickness  distinctly  stratified,  and  nearly  horizontal.  This  shale 
of  the  rude  masonry.  Tumuli  occur  here  as  elsewhere,  in  some  places  has  the  appearance  of  a  coarse  grey^ 
Two  promontories,  Odness  and  Tome^s,  are  certainly  waekt'slaie,  and  is  little  disposed  to  split  into  thin  lay- 
named  in  honour  of  the  northern  deities,  Odin  and  ers.  At  no  great  distance  from  the  granite  formation, 
Thor.  A  small  creek  also  bears  the  name  (^  Gio-Odin,  the  shale  is  traversed  by  veins  of  sulphate  of  barytes, 
where  the  Fucus  pahnaius  is  supposed  to  have  sanative  mixed  with  calc-spar  and  detached  masses  of  sulphuret 
qualities  to  those  who  eat  it.  of  lead.  In  one  of  these  veins.  Dr.  Traill  discovered  a 
Papa  Siwnm,  or  Utile  Sironsey,  is  a  green  and  fer«*  '  compound  of  carbonate  of  strontia,  and  sulphate  of 
tOe  isletf  whicE  lies  near  the  former,  and  is  occupied  barytes,  which  is  so  perfectly  homogeneous,  even  when 
by  a  farmer,  who  resides  there  with  his  people.  Though  examined  by  a  lens,  that  he  considered  it  as  a  mineral 
it  has  not  a  circumference  of  three  miles,  yet  such  was  species,  and  gave  it  the  name  of  Stromnite,  In  that 
the  care  of  souls  in  Popish  times,  that  it  had  two  cha-  neighbourho(^,  some  attempts  have  been  made  to  open 
pels ;  while  at  present  this,  and  the  three  parishes  of  mines ;  but  the  quantity  of  galena  obtained,  did  not 
the  larger  island,  are  united  with  Edey  in  one  cure,  ofler  a  suflScient  inducement  to  continue  the  excava- 
The  Stronseys  have  a  population  of  1013  persons.  tions.  Similar  attempts  were  made  in  South  Ronald- 
Skapinshey,  olim  Skipensy,  [or  Skip  Island^  is  about  shey,  in  Hoy,  and  Shapinshey,  with  similar  results. 
seven  miles  long  and  five  in  breadth ;  but  its  coasts  Sandstone  of  a  red  colour  occurs  in  thidc  beds  in  the 
are  indented  with  bays  and  creeks.  A  large  portion  ialand  of  Edey,  on  the  west  side  of  Inganess  bay,  in 
of  this  island  is  in  a  state  of  nature^  and  much  of  it  is  Pomona,  and  on  the  south  side  of  Hoy.  Sandstone  oc- 
lU  cultivated;  but  the  SQUth^n  part  of  it,  under  a  iu-  curs  in  other  places  of  all  intermediate  shades  between 
didous  proprietor,  has  assumed  an  appearance  of  culti-  yellow  and  grey.  Occasionally  it  becomes  so  hard,  as 
vation  md  order,  that  surpasses  any  thing  in  Orkney,  to  form  tolerable  millstones,  with  which  Orkney  is 
A  better  husbandry,  rotation  of  crops,  a  superior  breed  chiefly  supplied  from  the  vicinity  of  Skaill,  on  the  south- 
of  cattle,  and  regular  inclosures,  mark  improvements  west  coast  of  Pomona.  The  sandstone  flag  of^n  rea- 
introduoed  by  the  late  Colonel  Balfour,  ana  continued  dily  splits  into  such  layers,  as  to  render  it  very  suitable 
nnder  his  son.  The  stimulus  given  to  the  industry  of  for  building.  This  rock  and  indurated  shale  constitute 
the  ialand  by  their  residence,  created  a  village  on  the  by  far  the  greatest  part  of  Orkney ;  and  being  often 
excellent  haven  of  EUwidc,  which  is  sheltered  by  the  readily  acted  on  by  the  elements  and  the  ocean,  give 

rn  islet,  EUerholm,  from  the  east  wind.    The  Rev.  an  air  of  ruin  to  many  of  the  lofly  predpices  which 

Barry,  historian  of  Orkney,  was  dergyman  of  this  gird  the  coasts.    These  rocks  are  often  indurated,  and 

pariah.    The  shores  of  Shapinshey  abound  with  Pik's  when  lime  cement  is  employed,  form  very  durable  edi- 

hooscs,  which  ap]>ear  to  have  been  exploratory  edifices,  fices.    Limestone  is  rare  in  Orkney.    A  bed  of  it  in 

There  is  one  upright  monumental  stone  in  the  island,  Shapinshey,  another  in  Stronsey,  and  one  of  fetid  lime- 

numecoua  tumuli,  and  a  mass  of  stone,  lying  on  the  stone  at  Yesnaby,  in  Pomona,  are  all  that  are  at  pre- 

ahoreoppodte  to  Stronsey,  which  still  is  named  the  sent  known  in  these  islands;  forming  beds  in  the  sand- 

Uadc  stone  of  Odin,  and  is  said  to  mark  the  place  of  stone-flag.    The  occurrence  of  trap  rocks  is  also  un- 

hia  descent  on  ShapinAey.    Abed  of  limestone  occurs  common.    At  Yesnsby,  basalt  occurs  in  the  form  of 

near  How,  whidi  has  long  been  worked  with  advan-  veins  traversing  the  sandstone  flag,  and  often  containinff 

ti^e.    The  pofNilation  s:779  persons.  large  crystals  of  hornblende.    A  bed  of  basaltic  rock 

CSopnuAey,  olim  Kiolbensltey,  or  KMet^s  Island,  is  occurs  also  in  Shapinshey.    A  bard  sort  of  wacke  is 

the  last  of  the  group  which  we  shall  describe.     It  pre-  found  in  the  eastern  part  of  Waas,  and  the  same  sub- 

•enta  lofty  rugged  cliffs  to  the  eastern  ocean,  and  ra-  stance  has  beoi  observed  in  Copinshey. 

pidly  slopes  towards  the  mainland.    It  is  the  residence  In  the  little  islet  Ruskholm,  slate  is  found  so  impreg- 

of  two  fiunilies,  who  raise  some  grain  with  advantage;  nated  with  bitumen,  as  to  afford  some  heat  when  mixed 

but  it  is  diiefly  used  as  pasturage.    Near  this  island  an  with  other  fuel ;  and  something  of  the  same  sort  occurs 

aerolite  descended  about  1676,  and  fdl  into  a  fishing  in  Waas. 

boat,  to  the  great  terror  and  danger  of  the  people.  Hoy,  though  the  highest  point  of  Orkney,  consists 

This  meteor  seems  to  have  occurr^  not  far  from  the  wholly  of  sandstone,  and  sandstone  flag.    A  few  veins 

spot  where  the  extraordinary  hail    storm    of   181 9>  in  the  latter  afford  scattered  masses  of  galena,  and  in 

wbid)  is  described  by  Mr.  Neill,  appeared  to  com-  one  place  some  rich  iron  hsematite.    Bog  iron  ore  is 

nenoe.  not  uncommon  on  the  hills,  in  some  parts  of  Orkney, 
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Orkney    and  nilpharet  of  icon  it  often  disseminated  in  thesand-  the  American  aeanoake^  beloqg  in  all  ftfMbUity  to 

IiUndi.  ^  atone;  bat  notraoe  of  oopper  has  been  hitherto  detect-  this  new  species.    An  Orkney  gentleman  aisured  the 

ed  in  Orkney.  late  Dr.  Barrjr^  that  he  had  ono^  observed  a  alender 

BoUlny.    br.  Barry's  historyr  contains  a  considerable  whitish  animal,  many  fatboma.  in  length,  passim,  with 

Flora  Orcadensis,  chiefly  compiled  from  the  manuscript  a  slow  motion,  beneath  his  boat,  whilelshing  off  Smdey. 
notes  of  the  Rev.  George  Low.  a  lealous  naturalist,        Insegta.^— There  are  a  considerable  njimber  of  ok 

who  was  pastor  of  Birsay.  where  he  died  in  1795.    Dr.  hopterout  insects  in  Orkney.    The  HempUra  are  not 

Barry's  catalogue  oontuns  312  species  of  indigenous  so  numerous.    Of  these,  the  Gmex  ledularius  was,  till 

plants.    We  are  indebted  to  Mr,  NeiU  for  a  correction  lately,  unknown,  and  is  said  to  be  confined  to  Kirk« 

of  this  list,  from  whidi  six  species  are  to  be  rejected  wall.    Different  species  of  Aphides  are  not  unpommon. 

as  erroneous,  and  also  for  an  addition  of  no  less  than  Of  Lepidoptera,  the  genus  Ptquko  is  not  numerous ; 

156  species ;  so  that  the  Flora  On^ensis  now  contains  but  there  are  many  Phalana*    Of  the  Nemvplera,  the 

462  planU ;  to  which  an  able  botanist  with  sufficient  most  common  are  Ephemera  vulgata,  £.  horaria,  and 

leisure,  might  probably  add  many  more.  Hemerobius  perla.    Of  Hymenoatera^  thero  are  several 

Zoolo^.    TbezoologyofOrkney  has  been  very  ably  species  of  Idmeumon,  especially  I.  glomeratus;  two 

treated  m  the  Fauna  OrcadensU  of  Low,  a  work  which  species  ofVespa;  Apis  terrestri%  and  Apis  muscorum, 

shows  the  author  to  have  been  an  able  and  diligent  ob^  are  common.    Of  Dipieras  there  are  some  CE^ri,  and 

server  of  nature.    A  short  notice  of  it  has  been  given  many  Tipulas,  especially  T.  oleracea.    The  Muscae  are 

by  Dr.  Barry.    Mr.  Low's  industry  has  left  little  to  be  numerous,  espeaallv  M.  domestica,  M.  camaria,  M. 

added  to  the  classes  mammalia,  aves,  and  pisces ;  but  vomitoria,  M.  scybawria,  M.  steroorariai  The  Tabanus 

no  author  has  given  us  any  account  of  the  lower  ani-  bovinus,  T.  pluvialis,  Culex  pipiens,  and  Culex  puli- 

mals  which  inhabit  the  Orkney  islands.    We  shall  en-  cans,  are  troublesome.    Of  Aptera,  we  may  mention 

deavour  briefly  to  supply  these  defects,  from  such  mfr-  Podura  aquatica,  Pediculus  humanus,  P.  pubis,  and  a 

terials  as  are  within  our  reach  (  premising  that  the  great  variety  of  Pediculi  on  many  birds.     Pulex  irri- 

writer  of  this  article  has  paid  little  attention  to  insects,  tans,  common.— -Jr/fctf/a/a :  Aracknides,    Acarua  siro, 

and  has  not  been  in  Orkney  for  many  years.  A.  reduvius,  A.  ricinus,  A.  littoraiis,  A.  ooleopteato- 

MAUMALiA^^-'Phoca  barbaia  has  been  often  shot  in  rum,  A.  passerinus ;  Aranea  of  several  species.    Phalan- 

Orkney,  and  probably  also  Phoca  hUMa.    Cervus  tar^  gium.   Oniscus;  O.  asilus,  O.  entomon,  O.  marinus,  O. 

andu9,  rein  deer,  was  introduced,  ana  seemed  to  thrive  oceanicus,  O.  armadillo,  Scolopendra  forficata.. 
in  Orkney,  notwithstanding  the  dampness  of  the  cli-        Crustacba.-— The  following  have  been  observed  : 

mate;  but  it  was  found  to  be  an  inconvenient  addition  Cancer  piaum,  C.  minutus,  C.  latipes,  C.  maenas,  C. 

to  a  countrv  little  inclosed,  and  the  whole  have  been  depurator,  C.  pacurus,  C.  platycheles,  C  araneus,  C. 

shot    To  the  cetacea,  we  have  to  add  Balama  roHraia,  maja,  C.  bemhardus,  C.  squilla,  C.  crangon,  C.  Norve« 

caught  in  Scapa  bay ;  and  Delphinus  deduclor,  or  D.  gicus,  C.  pulex,  C.  locusts. — Monoculut,    M.  quadri- 

melas,  both  figured  in  Scoresby's  Arctic    Regions,  comis,  M.  conchaoeus.    Both  these  last  are  given  on 

This  last  species  is  very  numerous  in  the  Orkney  seas,  Mr.  Low's  authority,  from  a  MS.  work  on  microscopic 

and  probably  is  the  boUle^nose  whale  of  Low.    Perhaps  investigations,  full  of  beautiful  drawings  by  that  inge- 

we  ought  to  add  the  Monodon  tnonoceros,  and  Delphi*  nious  author,  among  which  there  is  a  drawing  of  an* 

nus  Uucas,  to  the  list  of  Orkney  cetacea,  as  they  cer-  other,  which  probably  is  non-Hescript. 
tainly  have  been  seen  in  the  neighbouring  sea^.  VxRMK8.-*/itto<ifia.    Ascaris  vermicularis,  A.  lum- 

AvBS.— iSirir  nyciea,  the  snowy  owl,  and  PicuM  major,  bricoides,  besides  several  in  the  lower  animals.    FaS" 

the  greater  spotted  wood-pecker,  are  occasional  visitors,  ciola,  several  species.      Taeina  tolium  is  not  rare  in 

ScohpajB  gaUiwidaj  the  jack  snipe,  is  found  in  Westrey.  those  who  have  lived  in  Hudson's  Bay ;  and  others  ex-^ 

iScopopox  PAa;ofi««,  the  whimbrel,  is  not  rare  ;  S.glottiSf  ist  in  different  animab,  especially  in  dogs.— -Gorciiuj. 

the  green  shank,  rare ;  Trimga  lobaia,  the  grey  pha-  O.  aquaticus,  G.  marinus,  in  the  muscle  of  ling  and  cod. 

larope,  not  rare ;  RaUus  chloropus,  the  water  hen,  and  ^^Lumbrieus,     L.  terrestris,  L.  marinus.— P^norui. 

FuUca  atra,  the  coot,  are  found  in  several  lakes.    Alca  P.  viridis  ?— Hirudo-sanguisuga.     The  medicinal  one 

pica^  the  black-biUed  auk,  very  common.    Procellaria  is  not  indigenous  in  Orkney.— Afotfiaffo.    Limax.    L. 

fladalis,  the  fulmar,  and  Mergus  strraior,  the  red  ater,  L.  cinereus,  L.  agrestis.— Doris*  D.  papillose  ?«— 
reasted  goosander,  are  often  found.  Anas  Jerina,  Aphrodite.  A.  acculeata  ?— Amphitrite.  A.  auricoma. 
the  pochard,  and  Anas  glaciaUs,  long  tailed  duck,  are  —Nereis.  N.  noctiluca,  a  minute  red  species  de8cril>ed 
common  birds.  in  Low's  MS.;  perhaps  it  is  the  N.  rufaof  Pennant— 
Pisces.— Order  Cartilagini ;  Chimera  borealis,  the  Asddia.  A.  rusticis  A.  mentula,  A  conchilega.*— Ac- 
northern  chimsera,  is  rare.  Squalis  canieula,  the  panther  tinia.  A.  rufa,  A.  crassioomis.— Lemssa  spectoralis. 
shark,  very  common.  Syngnathus  hippocampus,  sea-  —-Sepia.  S.  loligo,  S.  media.- Medusa.  M.  simplex, 
horse  pipe-fish,  is  occasionally  found  deao  on  the  shores.  M.  sequorea,  M.  purpurea,  M.  undulate.  M.  hsemisphe- 
To  this  order  must  be  referred  that  extraordinary  ani-  rica.— Beroe.  B.  fulgens,  B.  ovBta.*-  Asterists.  A. 
mal  which  was  cast  on  the  beach  of  Stronsay  in  1808.  gkcialis,  A.  rubens,  A.  aculeate,  A.  caput  medusse. — 
Fromtheevidenoeof  respectable  persons,  some  of  them  Echinus.  £.  esculentus,  E.  cidaris,  £.  placenta,  £•' 
personally  known  to  the  writer  of  this  article,  it  mea*  lacunosus?—- 7Wto«»a.  Lepas.  L.  baknus,  L.  balanoi- 
sured  5S  feet,  though  a  part  of  the  tail  was  broken  off.  des,  L.  anatifiera,  on  wrecked  timber,  L.  fa^icularis  ?  of 
Sir  £•  Home  imagmed  it  to  be  a  basking  shark ;  but  Fleming.-^Pholas  teredo,  in  drift  wood.— Mya.  M. 
its  enormous  length,  its  attenuated  form,  and,  still  truncate,  M.  arenaria.— ^len.  S.  vagina,  S.  siliqua,  S. 
more,  an  inspection  ofthe  skull  and  vertebrae,  preserved  ensis.<^Tellina  Ferroensis,  T.  crassa,  T.  vitrea,  T. 
in  the  Museum  of  the  University  of  Edinburgh,  show  compressa. — Cardium.  C.  edule,  C.  aculeatum,  C.  echi- 
that  it  is  totally  different  from  any  species  of  animal  natum. — ^Mactra.  M.  solida,  M.  stultorum.  Arcs, 
described  by  modem  naturalists.  The  sea-snake  of  Glycymeris,  NeUL — Venus.  V.  Islandiea,  V.  veruoo- 
Pontoppidan  has  probably  had  such  a  prototype ;  sa,  V.  rugosa  vel  striatula. — Pecten.  P.  maximus,  P* 
end  the  smgolar  anunal  seen  since  near  Ccl!,  and  also  operculans,  P.  obsoletus. — Ostrea  sinuosa,  (found  in 
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OriiBey     StftNBa,  WoBoee^  O.  edttli«.««-H7tiIa8.   M.  eduKs,  M.  chiefs^  honouTable  pursuitg.    The  earls  of  Orkney  sub-    Orkney 

IsUtida.     modiolus,  M.  peUudchis,  M.  ru^sus.-— Pinna  ingens,  dued,  and  for  a  Ions  period  maintained  possession  of    IsJandt. 

dredged  from  tbe  depth  of  thirty  or  forty  fkthoms.  Caithness  and  Sutherland,  and  made  their  power  to  be 

-— Cyprea  pedicnhis  vel  arctica.— Bulla?— J3uccinunL  ftlt  in  Rosshire,  Moray,  and  various  parts  of  the  west- 

B.  undatom,  B.  lapillus,  B.  minutum.-^Murex  erina«  emjcoasts  of  Scotland.    There  are  several  instances  of 

ijeust  H.  antiquust  M.  turricula  ?  M.  costatus  f  'M.  dieir  descents  on  Ireland ;  and  the  fall  of  Sigurd  II. 

mfas.'-— Trodnia.  T.zi£yphinus,T.nmbilicatu8. — ^Tur«  in  the  battle  of  Clontarf,  near  Duldin,  is  celebrated  in 

bo.    T.  littoreos,  T.  dathrus,  T.  terebra,  T.  alve?»-  a  wild  ode,  which  has  Jbeen  translated  by  Oray  under 

HeUz.    H.  albella  vel  eridtomm,  H.  lapidda.-— N'erita.  the  tide  of  The  Fatal  Sisters.    In  ti^e  PTorwegian  ex- 

N.  glaudna,  N.  littoralis. — Patelk.    P.  vulrata,  P.  pel-  peditions  against  England  and  Scotland  die  earls  oc- 

ludda,  P.  laevis  ?-— Serpnia.    S.  spirorbis,  S.  intricata,  casionallv  bore  a  share ;  and  their  followers  formed 

S.  contortoplicata.    Teredo  navalis,  in  wredced  tim«  part  of  those  predatory  hosts,  who  were  confounded 

ber.— Sabelia.    S.  rudis,  S.  alocolata.  under  the  general  name  of  Danes,  and  recognized  as 

ZboPHTTA. — ^Millepora.  M.  compressa,  M.  truncata,  die  scourges  of  Britain.    That  these  earM  were  potent, 

M.  odlulosa,  M.  polymorpha.— -Isis.  I.  heppuris.^— 6or«  is  obvious  from  their  intermarriages,  not  only  with  the 

^onia.    O.  lepaaifenu— -Tubipora.    T.  catenularia,  T.  daughters  of  the  petty  kings  of  Irehmd,  but  with  the 

serpens,  T.  nsdcularis. — Spqngia.    S.  ventilabrum,  S.  roval  families  of  Norway  and  Scotland.    Their  hosts  in 

infundibileformis,  8.  tomentosa,  S.  palmate,  S.  com-  all  probability  were  not  wholly  derived  from  their  he- 

pressa.     Alcyonium.    A.  digitatum,  A.  cydonium,  A.  redltapr  dominions;  but  when  a  sea  king  planned  an 

Slatinosum.— Flustnu   F.  roliaoea,  F*  truncate,  F.  pi-  expedition,  he  was  probably  joined  by  many  indepen- 

tt,  F,  luipida,  F.  membrantfcea,  F.  lineata.— -Tubu-  dent  adventurers,  aUured  by  the  prospect  of  war  and 

laria.    T.  mdivisa.— Corallina  offidnalisi  C.  cristata.  plunder.    The  dependence  of  Orkney  on  the  crown  of 

Fennatttla ;  P.  mirlibilis.  Norway  appears  m  general  to  have  been  little  more 

o        TTx      i»^       ^Ai.w^j  ^'^  nominal,  unless  when  the  rdgning  monarch  came 

iSaoT.  llL^mtioty  ef  tks  Manas.  ^  ^jlaim  the  allegiance  of  the  carls;  but  a  short  time 

Thb  earliest  inhabitants  of  these  islands  appear  to  before  the  cession  to  Scodand,  the  Orkney  earls  had 

have  been  Picts,  or  Piks,  a  tribe  originidly  Scandina^  regular  investiture  from  die  king  of  Norway.    The 

vian,  who,  at  an  unknown  period  before  the  Christian  early  history  of  Orkney  is  detailed  at  length  in  the 

wTA,  established  themselves  in  the  northern  and  west-  Orkneyinga  Saga,  and  in  Torfseus.    The  Orcades  of 

em  parts  of  Scotland.     Diodorus  Siculus  mentions  die  latter  were  compiled  by   him  from  the  andent 

Cape  Orcas  as  one  of  the  extremities  of  Britun ;  and  Sagas,  aind  such  documents  as  the  Danish  records  could 

the  Orcades  are  first  named  in  the  second  century  by  ftimish.     In  this,  as  in  other  works,  he  sustains  the  cha- 

Pomponius  Mda,  who  states  their  number  at  thirty,  racter  of  a  faithful  historian ;  and  the  facts  which  he 

PGny  augments  them  to  forty ;  but  Ptolemy  makes  details  are  probablv  as  authentic^  as  the  early  records 

them  thirty :  diflerences  whi^  are  easily  recondled,  of  any  portion  of  the  British  empire,  while  he  has  ena- 

by  Supposing  that  the  Roman  naturalist  induded  all  bled  us  to  correct  several  errors  in  the  commonly  re- 

tne  considerable  islands,  while  the  other  writers  attend-  ceived  account  of  the  affairs  of  Scotland.    We  must 

ed  only  to  those  inhabitld.    Tacitus  asserts  that  the  refrr  the  reader  to  the  original  work,  or  to  the  abridge 

Orcades  were  discovered  and  subdued  by  Agricola—  ment  of  it  in  Dr.  Barry's  history,  where  the  succes- 

which  implies  that  they  were  then  inhabited ;  yet  So-  aion  of  the  Scandinavian  earls  of  Orkney  is  carried 

linus,  at  a  subsequent  period,  says  of  them,  "  vacant  down  from  A.D.  920  to  about  1325,  when  the  direct 

homines;**  but  little  reliance  on  this  subject  can  be  line  failed,  and  the  earldom  passed  to  a  collateral 

placed  in  an  authot  who  states  their  number  at  three.  branch  in  Malis,  earl  of  Stratheame,  and  afterward  into 

Tlie  origin  of  the  name  is  undoubtedly  Teutonic,  the  family  of  St  Clair,  about  1379-    In  the  year  1468, 

and  is  probably  derived  from  obkn,  a  large  marine  Orkney  and  Zetland  were  impignorated  to  James  III. 

animal,  and  has  been  applied  both  to  whales  and  seals  ;  of  Scodand,  as  a  portion  of  tne  dowry  of  hb  Danish 

Obknev,  therefore,  means.  Land  of  Whales  or  of  Seals,  aueen.    The  sum  for  which  Orkney  was  pledged  was 

The  Orcades  seem  to  have  been  esteemed  of  consi-  00,000  florins,  and  it  was  redeemable  on  the  rc^iay- 
derable  Importance  in  the  time  of  Constantine,  as  they  ment  of  that  sum.  The  islands,  however,  were  for- 
are  especially  mentioned  with  Gaul  and  Britain  as  the  mally  annexed  to  the  crown  of  Scotland  by  that  mo- 
patrimony  of  his  youngest  son.  Litde  is  known  of  narcn ;  and  the  earldom  having  been  purchased  from 
the  Orcades  from  that  time  until  die  convulsions  in  the  St  Clair  family  by  the  government,  the  crown 
Norway,  which  ended  in  the  devation  of  Harold  the  lands  were  at  first  leased  b^,  and  afterwards  conferred 
Pair  mired  to  the  undivided  sovereignty  of  that  coun-  upon,  court  favourites.  This  departure  from  the  wise 
try.  The  discontented  chiefs  sought  for  new  setde-  resolution  of  James  III.  has  been  the  source  of  many 
ments  in  the  Orkneys,  in  the  Hebudas,  and  even  in  grievances  to  Orkney  and  Zetland.  Qi^een  Mary  alie- 
Icdand,  when6e  they  jssued  in  piratical  fleets  to  bar-  nated  them  in  favour  of  her  natural  brother.  Lord  Ro- 
rasa  and  plunder  the  coasts  of  his  kingdom.  Harold  bert  Stewart ;  and  though  the  grant  was  several  times 
pursued  tnem,  and  added  the  Western  Isles  and  Ork-  recalled,  he  was  at  length  invested  with  the  earldom 
ney  to  his  dominiiohs;  and  the  maniurement  of  the  of  Orkney  and  all  the  crown  lands.  He  exchanged  his 
hotter  was  intrusted  to  Rognvalld,  or  Ronald,  Count  temporahties  as  abbot  of  Holyrood  with  the  bishop  of 
oC  Meroa,  die  fittber  of  Rolf  or  Hollo*  the  suocessfbl  in-  Orknev  ;  and  having  obtained  the  right  of  summoning 
vader  of  Nonnandy » and  the  great  great  grandfather  of  and  adjourning  the  Great  Fowde  Court,  he  became  most 
William  the  Conqueror.    From  dus  distinguished  fa-  libsolute  master  of  the  country.    This  more  diao  re- 

mily  qwttig  the  S^    ' — '   '^         '*        '         '     '     '       '   *      *     ~^ * "^ ' ^       ^'"^  -.f^k-.  1—.^-   ;« 

Onnev^rHi  noe 

affected,  and  gcliendly 

dependent  pnnoes.    The  habits  of  the  dtf  k  ages  ren-  ler  acknowledged  not  himself  the  vassal  of  any  lord  su- 

dered  plandcring  ttCmrsioiiB,  and  the  warfare  of  petty  perior.    Udal  potoessiona  could  not  be  alienated,  ex« 
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cept  by  what  was  called  a  shynde  Kit,  obtained  with  the 
consent  of  all  heirs,  in  the  Fowde  Coai$.  They  were 
equally  divided,  at  the  death  of  the  possessor,  among 
au  his  children,  and  no  fine  was  levied  on  the  entry  of 
heirs.  It  was  the  great  object  of  the  earls  of  the  Stew- 
art family  to  destroy  this  system,  and  introduce  feudal 
tenures  mto  Orkney.  The  courts  of  justice  were  pei> 
verted  by.  the  introduction  of  the  earl's  creatures ;  the 
refractory  udallers  were  overawed  and  silenced  by  a 
licentious  soldiery  retained  bv  the  earl ;  and  the  pos- 
session of  the^mporalities  of  the  bishopric,  afforded  a 
pretext  for  exacting  fines  from  those  landholders  who 
fell  under  church  censure.  By  these  means  much  land- 
ed property  fell  into  the  hands  of  the  earl,  and  of  his 
son  and  successor  Patrick  Stewart ;  and  many  of  the 
proprietors  were  terrified  into  acknowledging  them- 
selves the  vassals,  and  taking  out  charters  of  the  earls. 
The  rents  of  the  earldom  were  chiefly  paid  in  kind ; 
and,  under  those  two  earls,  the  weiffuts  used  in  the 
country  were  twice  arbitrarily  altered  in  value.  The 
fnark  was  originally  8  ounces,  and  the  fr'^ptiiu/ 24  marks, 
or  12  lbs.  Robert  raised  the  mark  to  12  oz.  and  cdnse« 
quently  the  lispund  to  15  lbs.  and  Patrick  still  farther 
increased  them  respectively  to  12  oz.  and  18  lbs.  Mul- 
tiplied oppressions  of  the  inhabitants  produced  such 
representations  to  the  throne,  that  earl  Kobert  was  re- 
called ;  and  earl  Patrick  suffered  a  long  imprisonment, 
which  only  ended  in  his  death.  The  crimes  of  this 
unfortunate  man  were  probably  exaggerated  by  his  en- 
emies at  court ;  and  there  can  now  be  little  doubt,  that 
however  great  his  injustice  to  the  people  of  Orkney 
kad  been,  his  execution  at  Edinburgh,  m  l6l2,  was  a 
foul  judicial  murder,  instigated  by  those  who  lonsed 
to  possess  his  inheritance.  There  seems,  however,  liU 
tie  foundation  for  the  sturmise  that  has  been  drawn  in 
his  favour,  from  the  circumstance  of  500  persons  aid« 
iog  his  son  the  bastard  of  Orkney,  to  support  the  claims 
of  his  imprisoned  father.  These  probably  were  the 
military  retainers  of  the  family,  who  would  anxiously 
seek  every  opportunity  of  regaining  lost  consequence. 

The  injustice  to  the  island^  however,  was  not  con- 
fined to  the  earls.  The  lands  were  not  immediately 
declared  to  be  forfeited  on  the  attainder  of  the  earl, 
under  the  pretext  that  it  might  injure  those  who  had 
taken  charters  from  him.  This  suggestion  alarmed  the 
Orkney  proprietors  into  the  wished-for  measure  of  tak- 
ing out  charters  from  the  crown  in  the  usual  feudal 
form.  This  completed  the  ruin  of  fhe  udal  tenures; 
and  the  country  learnt  with  grief  and  astonishment, 
that  on  the  annexation  of  the  Orkneys  to  the  crown 
*'  for  ever,"  the  rental  of  earl  Patrick  was  decUu^d  to  be 
the  rule  for  the  future ;  and  no  surrender  was  made  of 
lands  that  had  been  unlawfully  seized  by  the  last  earls. 

The  revenues  of  the  crown  were  for  some  time  ma« 
naged  bv  commissioners  who  oppressed  the  people.  In 
1643,  Charles  I.  granted  them  to  Lord  Morton ;  but 
they  were  redeemable  on  the  liquidation  of  an  alleged 
debt  of  £30,000.  His  son  mortgaged  them  to  assist 
Charles^  and  they  were  confiscated  by  Cromwell. 
Charles  II.  again  granted  the  islands  to  the  Morton  fa- 
culty, and,  under  the  arbitrary  control  of  Lord  Mor- 
ton's chamberlain,  Douglas  of  Spynie,  the  Fowde  Court 
was  totally  abolished ;  but,  in  1669^  Orkney  and  Shet- 
land were  again  *'  for  ever''  annexed  by  act  of  parlia- 
ment to  the  domains  of  the  crown.  In  1707,  Queen 
Anne  once  more  alienated  them,  with  a  reserved  rent 
of  iS500  a  year,  to  James,  earl  of  Morton,  who  was 
created  admiral,  and  hereditary  steward  and  justiciary 
over  them.    At  that  time  the  crown  revenues  were 


computed  at  £3000  Sterling  per  annum;  yet  Lord  Orkney 
Morton,  in  1742,  had  sufficient  mfluence  to  ^  an  act  I*Iad^ 
of  parliament,  dedarix^  them  his  property  inedeem-  "^"^^ 
abiyt  on  the  pretext  that  the  rents  did  not  equal  the 
interest  of  the  alleged  mortgage.  Within  five  years 
he  received  £7500,  as  a  compensation  for  hia  here* 
ditary  jurisdiction ;  and,  in  177619  he  sold  the  estate 
to  Sir  Lawrence  Dundas  for  £60,000.  Before  this  last 
transaction,  the  Orkney  proprietors  made  a  judicial  at- 
tempt to  have  their  grievances  redressed,  as  far  as  re- 
lated to  the  increase  of  weights;  but^  after  a  long  law- 
suit, they  failed  in  their  dbject  Soon  after  the  iMt 
sale.  Sir  Lawrence  Dundas  conceiving  himself  entiUed 
to  powers  considerably  beyond  those  exercised  by  Lord 
Morton,  instituted  an  expensive  lawsuit,  in  wmdi  he 
was  finally  defeated.  The  islands  have  since  remained 
in  the  family  of  his  descendant.  Lord  Dundas,  between 
whom  and  the  Orkney  proprietors  several  important 
legal  questions  are  now  at  issue. 

Sbct.  lV.—Preieni  State. 

Political  S/o^e.— Orkney  and  Zetland  form  one  Btew« 
artry  or  county,  and  one  member  of  parliament  is  un- 
derstood to  represent  both ;  but  by  a  strange  anomaly, 
the  member  is  solely  returned  by  the  fireefaolders  of 
Orkney ;  and  the  proprietors  of  Zedand  are  excluded 
from  ail  exercise  of  the  elective  franchise.    The  cause 
of  this  loss  of  rights  is  usuallv  stated  to  be  the  want  of 
any  valuation  of  the  lands  m  Zetland,  by  which  the 
qualification  of  a  freeholder  could  be  ascertained.   The 
valuation  of  Orkney  is  by  no  means  very  correct ;  and 
the  mode  of  apportioning  the  public  burdens  between 
the  two  parts  of  the  county  is  extremely  imperfect  In 
all  assessments  of  public  burdens,  the  cess  of  Zetland 
has  been  usually  taken  at  one-half  that  of  Orkney ;  or 
the  former  has  paid  one-third,  the  latter  two-thirds,  of 
the  whole  impost    This  prac^ce  was  adopted,  on  ac- 
count of  the  want  of  a  valuation  of  lahds  in  Zetland. 
For  a  long  period  no  attempts  were  made  by  the  pro- 
prietors of  that  part  of  the  coun^  to  obtain  a  share  in 
the  elective  franchise ;  but  latterly  they  have  been  in- 
clined to  seek  parliamentary  redress.    The  long  period 
during  which  their  right  has  been  dormant,  may  be  an 
obstade  in  the  way ;  but  the  confessedly  ddTective  state 
of  the  Orkney  valuation  seems  to  call  loudly  for  inquiry 
and  redress.  The.original  valuation-book  of  Orkney  has 
been  either  lost  or  purloined;  and  the  recent  attempts 
to  supply  the  defect,  have  not  been  founded  on  correct 
principles.    The  representative  system  of  these  islands 
claims  an  early  attention  from  tne  legislature ;  and  it 
will  probably  be  found  necessary  to  authorize  a  new 
valuation  of  the  whole  county,  as  the  basis  of  a  better 
system,  which  shall  aflbrd  to  the  proprietors  of  both  its 
mvisions  a  just  share  in  returning  a  member  to  jparlia^ 
ment,  and  correcting  some  glaring  abuses  which  have 
crept  into  die  freehold  quahfications  of  Orkney. 

Populatwn.^By  the  census  in  1821,  Orkney  con- 
tainsi  males  l£,469,  females  14,710,  or  87^179  inha- 
bitants, which  are  included  in  5746  families.  Of  these 
diereare 

FtmOia  cBgaged  in  agrknltiiie,  indnding  kalp-maUiigy  3158 
Familiet  cugiged  ID  tnffic,  •  1274 

Familiet  wbui  fall  not  under  any  of  tbete  dcoominatioos,  1320 

The  population  is  thus  distributed  in  the  islands. 

MalM.  Tmo^m,  InlMbitiBUi  HouMg. 

Pomona  conuini  6670  .  8S98   •    Total  U.Ofili,    .  27M 

South  Iilet..    .1854  .     2141 3995    .  -737 

>7orth  lilct. .  . .  3945  .  4177.     .....     8122    .  1434 
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AfrienUiare.'^Tbe  deActs  in  the  system  of  Orkney 
farnung,  pointed  out  by  Dr.  Btrry,  still  remain  too 
visible;  and  probably  the  estimate  be  made  twenty 
years  ago,  of  the  proportion  between  the  cultivated 
and  waste  land,  is  not  yet  very  far  from  Uie  truth. 
The  whole  isbmds  have  been  estimated  at  150,000 
square  acres,  of  which  about 

90»000  are  uncultinrted  oommoni. 

SO.OOO  an  li|^  paituia  and  meadow. 

24.000 Indfa  tiOm. 
4^000  eofcfed  bj  ncih-water  lakee. 

8,000  oeeoiMd  bj  boiUiiisB  and  gudm^ 

The  qoantity  of  the  first  denomination  is  probably 
diminished;  because  extensive  oommona  have  been 
indosed  and  subdivided,  but  these  have  in  ceneral  not 
added  mudi  to  the  quantity  of  the  land  in  twage. 

It  is  tru^  that  since  the  publication  of  Dr.  Barry's 
history,  very  considerable  impovements  have  been 
mad^  especudly  by  the  spiritea  exertions  of  some  en« 
terprisinff  proprietors  aira  fkrmers  in  the  vicinitv  of 
Kirkwal^  ana  in  a  few  of  the  islands:  but  these 
laudable  eTamples  of  agricultural  skill  have  not  bean 
so  generally  mllowed  as  miffht  have  been  expected. 
The  rude  one-fdlted  plough  has  indeed  almost  wh<^y 
disappeared,  and  the  other  implements  of  husbandry 
have  been  considerably  improved;  but  mndk  of  tibe 
land  under  cultivation  is  not  regularly  fenced,  nor  di« 
videdinto  aepante  fields.  The  lands  of  a  whole  town* 
ship  are  frequently  protected  from  the  depredations  of 
sheep  and  swine,  only  hy  a  rude  wall,  usually  of  turf, 
whicn  divides  the  township  from  the  commons,  and 
forma  a  general  fence  for  the  whole.  In  many  places, 
the  lands  of  different  farmers,  or  even  of  different  pro* 
prietors,  are  cultivated  and  reaped  in  commcm,  or  in 
ahemate  riikpes*  Very  little  attention  is  bestowed  on 
nanurinff  the  "Soil,  or  on  introducing  a  rotation  of 
crops ;  the  rearing  of  artificial  grasses,  wad  raising  of 
tormpa  for  cattle,  are  not  generally  followed,  and  the 
making  of  hay  is  not  well  understood.  The  spirit  of 
improvement  is  however  abroad  in  these  islands. 
Some  large  commons  have  been  divided,  and  regular 
indosures  are  becoming  more  frequent  The  example 
of  a  few  resident  proprietors  and  enterprising  farmers 
has  shown  the  advantage  of  turnip  husbandry,  <^  the 
cultivation  of  artificial  grasses,  and  of  a  proper  rota* 
tion  of  crops;  and  they  are  slowly  followed  by  the 
smaller  farmers.  The  general  use  of  the  two-stilted 
plough,  drawn  by  two  horses  abreast,  witliout  a 
driver,  might  shame  the  slovenly  agriculture  of  the 
west  of  Inland*  Even  a  few  thrashing*mills  have 
been  erected  in  Ofkney*  A  great  source  of  improve* 
ment  would  be  the  encouragement,  by  the  resident  gen« 
tleinen,  of  cottage  gardens,  imd  superior  neatness  in  Uieir 
habitations  among  the  poorer  farmers  and  cottagers. 

The  grain  ahnost  exclusively  cultivated  in  Ork« 
ney,  is  of  two  kinds;  oats  and  ienr,  an  inferior  sort 
of  barl^.  The  oat  chiefly  cultivated  is  Avena  tirigotaf 
which  18  thouriit  less  liable  than,  any  other  species  to 
be  shaken  by  die  furious  gales,  whim  too  oma  attend 
an  Orkney  autumn.  ^Hie  firequent  occurrence  of 
galea  at  that  season,  the  danger  of  blighU  from  the 
SOTay  of  the  sea,  and  the  general  humidity  of  the. 
oimate,  render  Orkney  less  fevourable  for  the  cultiva^ 
tion  of  grain  than  for  the  rearing  of  black  cattle  and 
pheep,  tor  which  the  peculiar  mildness  of  the  winter, 
in  a  country  where  frost  is  rarely  of  three  or  four 
days  eontinuanoe,  is  extremdy  well  adapted.  This 
advantageoua  brandi  of  rural  economy  would  proba* 
bly  have  become  general  in  Orkney,  but  for  the  pecu- 
liar tenpre  on  which  the  lands  are  liow  held.    Most 
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of  the  proprietors  in  Orkney  hold  their  estates,  tubjeet 
to  most  enmaHmBfrn-^haiei,  paydkUmUnd  to  the  lord 
nferior.  In  many  cases,  these  aie  so  extravagantly 
high,  'that  the  lands  would  long  ago  have  fallen  into 
the  hands  of  the  superior,  but  for  the  fortunate  disco* 
very  of  the  value  of  the  kelp  produced  on  the  shom. 
In  many  places  this  forms  the  sole  value  of  an  Orkney 
estate  to  the  raoprietor;  the  feu-duty  swallowing  up 
all  the  rest  The  payment  of  such  duties  in  kindt  is 
a  manifest  injury  to  a^culture,  1^  encouraging  the 
production  of  an  inferior  grain.  i£  the  farmers  ne- 
glect to  raise  as  much  as  wSl  maintain  their  servants, 
and  liquidate  the  claims  of  the  lord  superior,  the 
county  price  of  grain  is  enhanced,  and  they  must 
make  good  the  defidency  by  payment  of  the  price  thus 
artificially  raised.  It  is  therefore  the  interest  of  the 
farmer  to  devote  a  large  portion  of  his  agricultural 
adventure  to  raising  a  quantity  of  inferior  grain,  and 
thus  his  means  are  diverted  from  the  adoption  of  what 
would  be  most  expedient  for  the  climate  and  situation. 

The  union  of  toe  fermer  and  kelp-maker  has  also 
been  unfavourable  to  agriculture.  As  this  species  of 
manufacture  is  uniformly  carried  on  in  Orkney  by  the 
tenants,  for  the  benefit  of  the  proprietor,  who,  in 
granting  land,  stipulates  in  the  lease  or  verbal  agree- 
ment, to  nay  the  tenant  a  certain  price  per  ton  for  the 
kelp  produced  on  the  shores  of  his  estate;  and  as 
this  substance  is  the  immediate  product  of  living  ve- 
getaUes,  it  may  be  considered  under  this  head  with 
almost  as  much  propriety  as  hay«miAing  or  the  pre* 
paration  of  flax. 

Kelp  is  produced  by  the  incineration  of  different 
fucL  Those  chieflj^  employed  for  this  purpose,  in 
Orkney,  are  F.  digitatus,  F.  vesiculosus,  F.  serratus, 
F.  nodosus.  The  last  usually  grows  on  the  rocks, 
which  lie  nearest  high  water^markt  while  the  first 
grows  on  rocks  that  are  only  uncovcared  at  the  lowest 
ebbs.  These  plants  are  cut  with  sickles,  attached  to 
biur  handles,  and  are  either  carried  up  immediately 
on  hand-barrows,  or  are  floated  up  in  rope-nets,  pre* 
pared  for  the  purpose.  The  fua  are  spread  out  in 
favourable  weather  to  dry,  and  are  then  burnt  in  cir« 
cular  pits,  which  are  usually  about  ten  inches  deep, 
and  four  or  five  feet  in  diameter.  A  small  peat  fire  u 
kindled  in  the  pit,  and  the  half  dried  fiia  are  added 
by  degrees;  fuel  soon  becomes  unnecessary,  as  the 
fuci  themselves  are  sufficient  to  support  tJie  requisite 
d^^ee  of  heat,  and  the  fire  is  kept  up  until  the  ashes 
are  sufficient  to  fill  the  pit :  the  fire  is  then  permitted 
to  subside,  and  the  semi-fluid  ashes  are  w^  stirred 
with  iron  rakes,  and  lefl  to  cool;  after  which  the  cake 
of  kelp  is  broken  into  three  or  four  pieces,  and  depos** 
ited  in  a  storehouse  until  a  sufficient  quantity  to  send 
to  market  is  burnt.  Should  mudi  rain  fall  during  the 
drying  of  the  fuci,  they  lose  their  salt  taste,  and  be- 
come so  poor  in  alkali,  as  to  be  of  little  value.  This 
would  incline  us  to  believe  that  the  alkali  is  formed 
by  the  decomposition  of  the  muriate  6£  soda  in  the 

Eores  of  the  plant  during  the  time  it  is  incinerated.  A 
elp  pit  usually  contains  about  6  cwt  or  ^  ton  of  kelp. 
The  averi^e  quantity  of  this  article  produced  in  Ork« 
ney,  for  many  years,  has  been  about  2700  marketable 
tons,  which,  during  the  late  war,  might  average 
£9  per  ton,  afUr  deiducting  the  cost  of  sending  it  to 
market  at  Dumbarton  or  Newcastle ;  and  hence  thia 
manufacture  broiight  into  the  country  about  £24,000 
a-year.  The  proprietors  pay  to.  the  kelp  burners  from 
£1.  15s.  ta  £S  per;tion,  according  to  die  nature,  of  the 
shores  where  it  is  made.    The  average  may  be  stated 
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Orkney    about  MM  pte  to&.  Iridi  CMaih  allowances  df  ineal;  are  still  in  their  fnflmcrr.    After  a  long  slumber,  the    Ocknci 

jl*!.*"^  fte.;  to  that  the  labourers  leoeited  about  £5400  a-  herring  fishing  was  htdy  revived,  chiefly  by  theenter-    ItUodi, 

▼ear  from  that  source,  ibr  about  six  weeks  work  in  the  prise  of  Samuel  Laing,  I!sq.  who  set  an  example  to  his  ' 

height  at  summer.    The  number  of  persons  actually  countrymen.    In  IB§0,  no  less  than  17>9S9  Mrrels  of 

engaged  in  kdp^maldn^,  pethaps  does   ndt  exceed  herrings  were  exported  from  Orkney,  whidi  divided 

2500 1  but  as  almost  aU  tne  agricultural  population  among  the  fishermen  of  die  country  about  £lO,000. 

are  more  or  less  interested  in  kelp,  we  cannot  state  the  Since  that  period,  this  brsnch  of  industry  has  greatly 

number  of  those  connected  with  tiiis  important  manu<^  declined,  chiefly  o^ng  to  the  discouraginjg^  state  of  the 

ftctnre,  at  less  than  18,000  persons  in  Onmey  alone.  markets  in  the  southern  part  of  the  empire.    Swarms 

Besides  these  products  of  an  Oikney  estate,  we  of  herrings  have,  fct  some  yearsf  set  into  the  bays  of 

must  mention  the  cultivation  of  flax,  whibh  ibr  se»  Orkney,  and  tempt  numerous  vends  from  the  west 

venty  years  has  been  raised  In  some  quantity  in  the  edast  <»  Scotland  to  resoit  thidier ;  but  the  products  of 

parish  of  Holm,  and  has  been  more  reooitly  introduo-  that  industry  n  not  indoded  in  the  above  cstiowte. 

ed  in  a  few  other  places.  The  periodic  migrations  cf  die  herring  oflbr  a  curious 

ManufikeHira.^'^Ktlp  has  beeh  already  noticed  as  field  of  in<|uinr  to  the  naturahst,  whioi  is  as  vet  littie 

the  8ta{je  article  of  Orxney.  understood.  U  is  fortunate,  that  their  recent  desertion 


The  spami^  (^fifi^%  and  the  liketi  manufacture,  sf-  of  aome  parts  of  tiie  western  coast  of  Scotiand  should 

fbrd  employment  to  numerous  individuals.     Some  be,  in  some  measure,  oompens^bed  by  their  unusud 

years  ago  the  export  of  linen  yam  amounted  annually  numbers  round  the  Orkney  Islands, 

to  100,000  spinoles ;  besides  which,  50,000  yards  of  Hie  eod  and  ling  fidiety  has  been  sMngely  neglect- 


excellent  linen  were  woven  in  Orknev,  as  appears  by  ed  by  die  native  of  diese  iaknids  i  thonm  a  Lttidon 

die  stamp-books.    This  was  partly  from  native  flax.  Company,  fbr  half  a  century,  haa  employed  ten  or 

but  chiefly  from  what  was  imported.  twdvei««flMsnMidb,  ataheb^omeof  d>ottt£60or  £70 

Stroft  plaiiing  yifBM  introauced  in  Orkney  about  per  month,  to  carry  live  cod  ndlobsteH  to  tibe  markets 

twenty  years  ago;  and  fbr  several  years  it  gave  par^.  of  the  metropolis.    These  fish  aie  eanj^t  witfaina  few 

tial  employment  to  between   6  and  7000  penann,  mOes  of  Vbe  coast,  yet  it  has  never  stimnlattid  to  any 


chiefly  young  fismales ;   and  waa  computed  to  bring    ecnsiderable  exertion  among  the  m^ves,  to  avail  them* 
into  the  country  £20,000  per  annum.    But  the  ca-    sdves  of  this  fertile  souree  of  wealth.    In  a  fbw  of  the 


price  of  fashicn  in  the  southern  part  of  Britaih  has  islands  some  of  the  people  were  addicted  to  diis  fish- 
reduced  the  number  of  people  employed  to  5000,  and  ing;  but  the  most  extensive  fishing  bsinks,  where,  in  a 
their  annual  gains  to  £2000.  The  fluctuating  demand  slmrt  time»  we  luve  seen  500  or  wO  of  the  finest  fish 
to  this  artide  is  a  serious  objection  to  the  encourage-  caught  by  hand  linei,  have  only  of  late  attracted  atten- 
ment  of  the  manuAucture,  even  if  by  congregating  a  tion.  In  diis  respect  the  people  of  Orkney  are  fikr 
larffe  number  of  youns  and  thoug^tiess  individual^,  bdiind  their  Zetland  brethfen.  In  1820, 55  ton  of  cod 
it  nad  not  been  prejudidd  to  their  mords.  It  cer-»  imd  ling  were  exported  from  Oricney,  and  this  speciea 
tainly  pitxluGed  in  these  islands  a  kxitr  offtiJo/nlA  and  of  industry  promises  soon  tobeon^  of  mat  magmtude. 
decenim'  till  then  fortunately  rare.  No  sudi  objec-  The  kbster  fidiing  is  carried  on  by  we  natives.  The 
dons  lie  against  the  extension  of  the  linen  manufacture,  lobster  is  caught  in  wicker  traps,  on  the  prindple  of 
which  may  advantageously  be  carried  on  in  the  bosom  the  ^W-moMe-^rop.  These  ere  baited  widi  any  sort 
cMf  a  private  frunily ;  and  it  thus  avoids  the  contaminii-  of  fledi  or  fish.  The  lobsters,  when  removed  ftmn  the 
tion  mddent  to  large  assemblages  of  manufacturers.  tnp,  have  their  daws  secured  by  twine,  to  prevent 
Woollen  manmfwdmret  of  the  coarser  kinds  were  their  fighting,  and  are  indosed  in  a  ded  diest,  perfivr- 


onoe  of  some  extent;  but  at  present  there  is  nothing  ated  with  holes,  whicb  is  ahchored  in  a  gende  current, 

in  diese  blands  that  deserves  die  name.  where  they  are  kent  until  the  fishmg-smacks  come  to 

There  are  two  lioensed  distilleries  in  KtrkwdK  and  pordMsetnem.  Tne  present  current  price  to  the  fishers 

me  in  Stramness;  besides  a  ftw  public  breweries  on  is  twopence  halfj^enny  a^pieoe.    About  65,000  are  ai>- 

a  small  scaler  nually  sent  to  London  fiEom  Orkney^  and  return  to  the 

fmde.— There  are  46  r^stered  vessels  belongmg  country  tfSOO  fr-year. 

to  Otkney ;  and  measuring  9841  tons>  and  employing  Orkney  derives  some  advantage  frtmi  the  Hudson 

dimit  500  seamen.    A  single  ship  of  879  tons  register  Bay  Company's  trade.    Fok  many  years  the  shms  have 

Mes  ssmudly  to  Oreenland,  with  a  trew  <^  50  men.  tondied  at  Stroaoness,  and  carried  awihr  50  or  oO  per- 

The  sttcOess  has  not  been  very  enoouiugmg.    She  has  acns  annually.    Theseareof  the  dass  of  labourers,  who 

averaged  aince  1814  about  100  tons  of  blubber,  and  S^  remit  to  the  country  from  £2000  to  £S000  annnallj. 

tons  4>f  whdebone,  annually.    The  visits  ef  the  Scotch  Some  of  them  return  home  widi  litde  fortunes,  aoquirM 

and  English  whde-ships  were  once  a  source  of  weddi  by  years  of  privation  and  honest  industry. 

to  the  eountry.    From  50  to  60  of  these  vessels  an*  Orkney  has  also  derived  considerable  advantage  fitmi 

nually  touched  at  StromneSB ;  and  about  50  of  them  re-  theresidenoeof  four  companies  of  Veterans,  from  1809 

edved  18  additional  men  to  thdr  crews.    The  wages  to  the  end  of  the  war.    Their  pay  brought  £9000 

dT  these  men  averaged  about  £S0  for  the  voyage ;  and  i^year  into  the  country ;  and  their  example  was,  in 


btongbt  into  the  country  £l  8,000 ;  but  the  trade  has  many  instances,  of  use  to  the  natives.  Since  the  peaoe^ 

been  gtadudly  dedining.  In  168S»  fifhr  whders  touch-i  about  fifty  of  Ihcm  have  fixed  their  abode  in  Orkney, 

ed  at  Orkneyi  of  thne  84  shipped  12  men  each,  whic^derivesdMmtieSOOperannumfrnmtheirhdfi^y. 

Whose  average  wages  amount  to  j^Sper  man,  or  will  Duringthewar,  theimNitAlyaioney  tothefimiiliesof 


produce  1^8599.    Thededhieofthis  trade  is  the  more  Orkney  sailors  in  the  navy  produced  £940  a-year,  and 

so  be  regretted,  as  h  was  the  nursery  of  excdlent  sea.  die  annud  imvy  hills  about  £500  more ;  Qrtmwieh 

men,  many  of  whom,  during  the  hMt  war,  fought  the  ^ekeH  md  pension  hills  £800;  Greenwich  friwe  biUs 

battles  of  thdr  eountry.  £l05;andptfola|gefor  shin  of  war  about  £50. 

The  Fisheries^^Vv^  a  few  years  ago,  the  fisheriet  We  shall  close  this  artide  by  the  following  extracta 

Wflie  unacoeimtably  M^g^eeled  ny  the  uAdbitants,  and  ftem  the  custonuhouie  books : 


O  R  L 

Dudes  <m  ImpcrU,  inclucUng  Wrecked  Properijf. 


Ifttb»fnil81i 

1S13 
1B14 

£3023  10    6 
2240    4    9 
1046  19    0 

371U     i    3 

Arw^je  In  3  7MZ1       £2370    7    5 

DtUici  OH  Expoirii. 

lBai»ycKl8U       .        .£7    3    1) 
1815        .        •           8  13    7 
1819        •        .          24  10    0| 
1817        -        .         14    0    3 

4  54    7    8i 

Av«n^  for  4  yeus       £13  14    9 

The  reason  of  this  small  export  duty  is  too  obvious 
to  require  comment.  Orkney,  it  may  be  added,  ex- 
ports a  considerable  surplus  of  grain  and  other  pro- 
duce annually.  In  the  year  1815',  were  exported  of 
bear,  4028  quarters;  of  oatmeal,  1063  bolls.  In  1817, 
of  bear  140  quarters;  no  oatmeal.  In  1818,  of  bear,. 
550  quarters;  of  oatmeal,  84  bolls.  In  1819,  of  bear, 
2782  quarters;  of  oatmc»l,  501  bolls;  of  rabbit  skins, 
Sl65  dozens.  In  1820t,  of  bear,  4745  quarters;  of 
oatmesl,  2502  bolls ;  of  rabbit-skins,  2090  dozens. 

See  Orkneyin^a  Saga.  Toffasi  Orcades.  Vot/age  q^ 
HaJeon,  Icelandic  and  English.  Wallace's  Descnpiton  of 
t  kney,  Ben's  Description  MS.  Mackaile's  Account  of 
0/i,.ieffn  MS.  Jameson's  Mineralogy  &f  the  Scottish 
Isles,  Barry's  History.  Neill's  Tour.  Sheriflfs  Agrim 
cubural  Survey.  Oifford's  Shetland.  Edmonston's  Zet» 
land^  Hibbert's  Shetland.  Peterkin's  Notes  on  Ork* 
ney.  Papers  relating  to  the  Pundler  Process*  Grie^* 
vanees  cf  Orkney*  Papers  relating  to  the  Law^suit 
against  Sir  L.  Dundas.  Low's  Fauna  Orcadensis.  Low's 
MS.  Microscopic  Observations.     Various  MS*  Notes. 

ORLEANS,  anciently  AureUana  Civitas,  a  city  of 
France,  and  capital  of  the  department  of  the  Loiret,  is 
agreeably  situated  at  the  base  of  a  declivity,  washed 
by  the  Loire.  The  town  is  of  an  oblong  shapct  ex- 
tending along  the  north  bank  of  the  Loire.  The  streets 
are  in  general  rtraight,  but  narrow  and  inconvenient. 
The  squares,  or  open  places,  are  four  in  number,  the 
central  one  being  the  handsomest  The  Rue  Royale, 
which  is  the  handsomest  street,  extends  from  north  to 
south  from  the  central  square  to  the  bridge.  The 
houses  are  built  in  the  ancient  style,  but  are  tolerably 
good.  The  principal  public  buildings  are  the  cathedral, 
which  is  a  very  elegant  Gothic  edifice,  with  a  handsome 
^ire ;  the  bridge  over  the  Loire,  which  consists  of  nine 
arches  ;  the  town-house,  the  court  of  justice,  the  mint^ 
the  theatre,  and  twenty-two  parish  churches  and  con- 
vents. There  is  also  nere  an  academy,  a  high  school, 
and  a  public  libraiy,  containing  80,000  volumes.  The 
cityj  which  was  formerly  surrounded  by  a  wall  and 
ditch,  18  2596  toises  in  circuit  Besides  the  public  walk 
along  the  ramparts  and  quay,  there  is  a  mall  2890  feet 
lon^.  The  principal  manufactures  of  Orleans  are  wool- 
len goods,  stockugs,  hats,  and  leather,  refining  of  su- 
gar, &c.  The  principal  exports  are  com,  winct  bran- 
dy, and  fruits.  The  environs  of  Orleans  are  beautiful. 
Tliere  is  an  extensive  forest  to  the  north  of  the  town. 
Populatiim  86,165.  East  Long.  !•  54"  41^  North 
Lat.  47'*  64*  12". 

ORLEANS,  the  name  of  the  middle  county  of  tiie 
three  northern  ones  in  the  state  of  Vermont,  in  the  Unit- 
ed States  of  North  America.  It  is  bounded  on  the 
north  by  Canada;  on  the  east  by  Essex  county;  on 
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the  south-east  by  Caledonia  county  $  cm .  the  south  by  Orlsani. 
Wadiington  county ;  and  on  the  west  by  Franklm  ^»-'*"V^ 
county.  '  The' chief  towns  are  Craftsbuly*  Irasburg, 
and  3rowningtjon.  It  contains  832  square  miles^  uid 
twenty-three  towns.  Its  population  in  1800  was  1437» 
and  in  1810,  5880.  The  land  is  very  elevated,  and 
hence  its  waters  flow  in  every  direction*  A  part  of 
the  lake  Memphremagoff  projects  into  the  country  fVom 
Pusada.  The  Clyde,  the  Barton^  and  Black  Rivers, 
empty  themselves  into  .lake  M^mphrctmagog.  The 
waters  of  the  numerous  streams  of  the  Missiscoui,  the 
La  Moelle  and  the  Onion  rivers,  which  have  their 
origin  in  this  county,  fall  into  Lake  Champlain ;  while 
those  of  Mulhegan  and  Pasumpsick  run  into  Connecti- 
cut river.    See  Morse's  Gazetteer,  &c. 

ORLEANS  is  also  the  pame  of  1^  county  in  the 
state  of  Louisiana.  It  consists  of  the  parish  of  Orleans, 
the  city  and  suburbs  of  New  Orleans,  the  precincts  of 
New  Orleans,  and  the  parish  of  Placquemine.  It  con« 
tains  1300  square  miles;  and,  in  1810,  the  population 
was  24,552. 

The  climate  of  this  county  is  by  no  means  good. 
The  most  sickly  season  is  in  August,  when  the  .adja* 
cent  ponds  begin  to  evaporate  and  send  forth  their 
pestilential  effluvia.  The  number  of  births  and  deaths  in 
the  city  of  New  Orleans,  from  March,  1807  to  March, 
1808,  was,  births  456,  deaths  769.  Of  the  births,  187 
were  whites,  and  819  persons  of  colour ;  of  the  deaths, 
818  were  whites  of  adult  age,  and  56  children;  i^d  286 
persons  of  colour  and  of  adult  age*  «nd  109  children« 

Jlice  is  cultivated  below  New  Orleans^  (in  places 
unfit  for  any  other  grain,)  where  the  ground  can  be 
laid  under  water.  The  nett  value  from  100  acres,  cul« 
tivated  by  50  workmen^  ist  estimated  at  700  barrel^! 
which,  at  6  dollars  per  barrel,  gives  4200  dollars,  or 
84  for  each  labourer.  The  following  is  an  estimate  of 
produce  received  annually  at  New  Orleans. 

Cotton,  baki,        ...                        .          •    '  60,000 

&igar,  hhds.            .....  11,000 

MoliMet,  gpOlooi, 600,000 

TobMoo,  hhdt.            .               .                   »            .  7,00o 

carrote,            .....  10,000 

Floor,  in  barrek,            .            .            ...  7A,000 

Corn  in  ear,  barrels,            ...             •       '  60,000 

Meal,  barreb,            ...  1,000 

Bice,  bonela,           ...               .            .  9,000 

Beani,  do.                        ...•,.  3,000 

BteU    do.        .            : 5,000 

Pork,    do. .  4,000 

Bacon,  lbs.        .....         .         .  700,000 

Hemp,  cwt ^,000 

Yamf,  retb  of  1000  IbSi            ....  2,e0O 

Cordage,  cwt.        .        .                        «           •         «  5,000 

Baling,  coils,           ...              .            .  3,000 

Bagging,  pieces, 10,000 

Linen,  coarse,  do.            .            .             .  2,500 

Whisky,  gallons, 200,000 

Qin,      do.           ...            .               .  50,000 

Taffia,  do. 180,000 

Rnni,    dow           .           •           •        .  .           . 

Beer,  baixels,            .....  1,000   ^  ^ 

Horses,            .             .             .             ...  300     ' 

Cider,  barrels,            ...             .          .        .  1,000 

Apples,   do. 5,000 

Potatoes,  do.            «            .           .             .           •  5^000 

Batter,  lbs. 10,000 

Irfud,     do.                        ..      •        •        .  950,000 

Soap,  boxes,            •                         ...            •  10,000 

Candles,  d<^        . 2,000 

TaUov, •        •  .        • 

Beeswax,  Ibfc 30,000 

Saltpetre,    do.           .           .          .               •    '     .  50,000 

Gon^powder,  barrels^          •          .         •         •           •  4,500 

Unseed  qQ,        do.           •           •         ...  300 

Potashes           •           •           •                       •          ^  • 

IndigO)  Uw.           •           •           •           •       •       »  7,000 


I 

O  R  L  16  O  R  M 

Orlcana    K^«  and  c^tiBg^  poinU,  .  .  .       WO.OOO        ORMUZ,  an  island  of  A«a,  at  the  entnnoe  of.  the    Om.« 

OrJfkirk.  ^'/w?         ;        ;         ;  ;       :       fZ  ^rl"2^^;    Itisaboutaixmilcslongandfour broad,        I 

B«k,  tannen  eoids,  .  .  .  •  4,000  a^out  five  mileg  from  tha  continent  of  Pcraia,  and  twcn-     ^"'•' 

N«ili,lbf. 50,000  ty-fiva  from  that  of  Arabia.    The  island  is  traversed  by 

Tar,  barrdf,  ....  7,000  a  high  mountain  running  ftom  east  to  west^  which  is 

?^'  Z^'  • .      ,  •  •  •       ^^  supposed  to  have  been  a  volcano.    It  is  very  barren 

SSi^^'  Z«^?JS.  8im^«i_  •  ..  1,000  and  rocky,  and  conUins  quantities  of  rock  salt,  which 

^TSL^.         •      T  .  •        :       :       :  «»   «>  Wd  that  it  is  si^  to  be  used  for  building 

Hid«,  .    *         .  .  .  .       5,000  "0".«es.    The  soil  consists  prindpally  of  white  aukd. 

Bear  skiiu,  .  •  .  .       4,000  which  was  once  imported  mto  Europe.    There  is  no 

Hogs,  .  .  :  ....       1,000  water  in  the  island  but  what  is  collected. in  dstems. 

What  is  called  the  island  of  New  Orleans,  is  a  tract        '^^f  ancient  citr  of  Ormuz  is  a  mass  of  ruins,  the  re* 

of  land  formed  on  one  side  by  the  river  Mississippi^  servoirs  of  water  being  the  only  buildings  that  are  still 

and  on  the  other  by  the  lakes  of  Pontchartrain  and  ui  a  perfect  state.   It  contains  only  a  fort  and  a  wretch- 

Maurepas,  together  with  the  river  Ibberville,  which  is  ^  suburb  with  about  500  inhabitants, 
an  outlet  of  the  Mississippi.     It  is  about  100  miles  in        ^he  only  natural  productions  of  the  island  are  suU 

length,  and  from  S  to  50  in  breadth.    It  produces  su«  phur,  salt,  and  red  earth,  for  which  vessels  occasional- 

ffar,  lemons,  oranges^  and  figs.    The  river  Bayou  St. .  ^7  come.    The  black  shining  sand  of  the  island  is  much 

John,  which  is  navigable  for  small  vessels  that  pass  be-  esteemed  in  India. 

tween  New  Orleans  and  Mobile,  and  Pensacola,  forms        Ormuz  once  contained  a  city,  which  became  the  most 

a  communication  between  New  Orleans  and  lake  Pont-  splendid  in  Asia,  from  its  being  the  principal  magazine 

cfaartrsin.  For  farther  information  respecting  thiscoun*  of  Indian  commerce.    Albuqueraue  attempted  in  vain, 

ty,  see  Louisiana,  and  New  Orleans,  Vol.  aV.  p.  351.  in  1508,  to  take  the  island,  which  was  defended  by 

ORLEANS,  Isle  OF,  is  an  island  in  the  middle  of  the  SO^OOO  men;  and  had  in  its  harbour  400  vessels,  60 
river  St.  Lawrence,  a  little  below  Quebec,  and  remark-  of  which  were  brigs,  and  havin^^  in  all  2500  men  on 
able  for  the  richness  of  its  soil.  The  navigable  chan*  board.  He  returned,  however,  m  1514^  with  an  over- 
nel  is  on  the  south  side  of  the  island,  that  on  the  north  whelming  force,  and  having  obtained  possession  of  the 
being  incapable  of  admitting  even  shallops  at  full  tide,  island,  he  erected  a  strong  fort  It  remained  in  their 
The  south-west  end  of  the  island  is  called  Point  Or-  possession  for  120  years,  and  advanced  so  rapidly  in 
leans.  The  island  itself  is  25  miles  long  and  5  broad,  wealth  and  splendour,  that  it  was  deemed  the  richest 
and  is  next  in  size  to  that  of  Montreal.  The  coast  is  spot  in  the  world.  In  1622,  it  surrendered  to  the  coin- 
rocky  for  a  mile  and  a  half  within  the  south  channel,  bined  arms  of  the  English  and  Persians.  Having  thus 
but  in  general  the  shores  slope  gradually  to  the  beach,  fallen  into  the  hands  of  the  Persians  the  place  fell  into 
Large  spaces  of  low  meadow  land,  sometimes  crossed  decay,  and  its  trade  was  transferred  to  Gombroon.  East 
by  spoU  of  excellent  arable  land,  extend  from  the  foot  Long.  56^  40^,  North  Lat  27*"  12^ 
of  toe  slope.  The  centre  of  the  island  is  thickly  ORNANS,  a  town  of  France  in  the  department  of 
wooded,  but  no  timber  of  great  value  is  produced.  The  the  Doubs.  It  is  situated  on  the  small  river  Louve,  12* 
little  river  Paupbin,  the  rivulet  IVfaheMZ,  and  a  few  miles  south-east  of  Besan9on.  There  is  a  remarkable 
smaller  streams,  water  the  island  very  acantily.  They  spring  in  the  vicinity,  which  in  rainy  weather  overflows 
drive  two  mills,  which  are  often  without  water  in  sum-  to  such  a  degree,  as  to  inundate  the  surrounding  dis- 
mer.  The  island  is  surrounded  with  a*  good  road,'which  trict.  There  are  large  iron  works  in  the  neighbour- 
is  crossed  by  several  others.  The  island  of  New  Or-  hood,  which  give  employment  to  many  of  the  mhabit- 
leans  is  considered  an  extremely  delightful  spot,  and  is  ants.  There  are  also  m  the  town  manufactories  of 
frequented  by  numerous  visitors,  who  find  accomroo-  paper  and  leather.  Population  Si 00. 
dation  in  a  group  of  very  neat  houses  erected  on  the  ORNE,  the  name  of  a  department  in  the  north  of 
western  point  of  the  island.  Population  about  4000,  France,  which  derives  its  name  from  the  principal  river 
West  Long.  70^  28',  and  North  Lat.  47*^  5^  which  rises  in  it.    It  was  formed  out  of  the  part  of  Nor- 

ORLEANS,  New.    See  New  Orleans,  Vol.  XV.  mandy  which  comprehended  the  diocese  of  Seez,  and 

p.  351.  a  part  of  Perche.    It  is  bounded  on  the  north  by  the 

ORMSKIRK,  a  market-town  of  England,  in  the  department  of  Calvados  and  Eure,  on  the  west  by  that 

county  of  Lancaster*     It  consists  of  four  prindpal  of  La  Manche,  on  the  south  by  those  of  the  Mayenne 

streets,  crossing  each  other  nearly  at  right  angles.   The  and  the  Sarthe,  and  on  the  east  by  those  of  the  Eure  and 

principal  public  building  is  the  church,  which  is  an  Loire  and  the  Eure.  The  principal  rivers  are  the  Ome, 

ancient  structure,  with  a  tower  at  one  end,  and  a  spire  the  Sarthe,  and  the  Huisne,  which  passes  by  Nogent-le- 

entirely  detached  from  lu    There  are .  several  monu*  Rotrou.    The  department  contains  about  2500  square 

ments  in  the  interior  in  honour  of  the  earls  of  Derby,  miles.    The  chief  productions  are  wheat,  rye,  barley. 

Besides  two  chapels  of  ease,  there  is  here  a  chapel  for  oats,  buck  wheat,  hemp,  flax,  &c.     Iron  is  wrought  in 

dissenters,  and  another  for  Methodists.     Great  quan*  various  parts  of  the  department  to  the  amount  of  5000 

titles  of  totton,  and  thread  for  making  sail  cloth,  were  tons  of  cast,  and  3000  of  wrought  iron  annually.    The 

manufactured  here  both  by  the  hand  and  by  machi-  other  articles  of  manufacture  are  lineni  lace,  leather, 

nery.    The  following  was  the  population  of  tne  town-  knives.    The  principal  towns  are, 
ship  in  1821.  Popuiati«i. 

Number  of  houies,  .         .  •  •        738  Alencon         .        .         12,407 

Number  of  familicB, 78»  Domfront       ,         .  1548 

Inoth^tr^U? 490  ..       Argentan       .         .  5618 

Male.,       .       .        .        .        .        .       .      .      1812  Mortagne       .         .  5/20 

Female^,       .       .         ....  20f6  f  be  forests  occupy  about  1 35,000  acres,  about  two- 

Total  jpopnlation,       .       .         ...  3bS8  thirds  of  which  belong  to  the  nation.   Contributions  in 

Sec  the  Beauties  ^  England  and  Wales,  voL  ix.  1803,  3,666,903  francs.    Population  in  1815,  422,000. 

p«  218.      '  A)eh9on  is  the  capital  of  the  department 
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ORNITHOLOGV. 


Ornitho*  Okiiitholo«t  18  oompond  of  two  Greek  words^  name* 

'^87-     ly,  t^ff^,  a  idrd,  and  x«y««,  dUc&iirie^  vnd,  conseqaentlj, 

J^Zn^  denoteir  that  d«partaiant  of  soological  science  which 

^c'tom.  ^'^^'^  ^^  ^*^^^  '^^^  ^*^''  ^^  furnished  with  two  feet, 
'  covered  with  feathersy  and  provided  with  wings^  by 
means  of  which  flM>st  of  them  are  enabled  to  fly  in  the 
air.  Although  they  have  warm  blood,  a  heart  with 
two  auricles  and  two  ventricles,  and  although  they 
breathe  by  lungs,  they  are  distinguished  from  the  mam* 
miteous  tribes  by  their  feet^  feathers,  wings,  homy 
biU,  and  oviparous  production. 

EMpoAim  of  the  Clait. 

Limited  From  the  mass  of  authentic  information  relative  to 
•urvej  o(  the  natural  hiatory  of  birds,  whidi  has  been  accumula- 
thetybject.  ted  in  the  course  of  ages,  the  unavoidable  HmiUtion  of 
our  plan  constrains  us  to  select  only  the  more  prominent 
portions,  and  to  reduce  them  within  the  narrowest  pos- 
aible  compass  of  space.  Hence  we  are  less  solicitous  to 
wesent  our  readers  with  a  complete  technical  vocabu- 
U17;  than  with  leading  and  important  views  of  the 
principal  fkinilies,  genera,  and  species^  with  their  man<* 
ners,  diapositicms,  and  uses.  It  may  likewise  be  proper 
lo  premise,  that  of  many  of  the  foreign  species  little  is 
hittierto  known  beyond  the  names,  or  scientific  defini^ 
tions;  and  that  Omelin,  and  other  systematists,  have 
often  confounded  species  and  varieties,  or  been  misled 
by  want  of  due  consideration  to  the  appearances  indu* 
ced  by  aez  <nr  age,  and  have  thus,  unconsciously,  ex- 
tttided  their  catalogues  by  superfluous  references,  so 
thi^  many  of  our  omissions  will  be  found,  on  close  ez« 
eminatioD,  to  be  only  apparent* 
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AcciFiTRiKi^  or  RaPAcioua  Bibi>8« 

The  birds  bdonging  to  this  division  Are  at  ono^dis^ 
tin^ished  by  their  hwiked  bill  and  daws,  the  width  of 
their  nostrils^  the  lai^gmiess  of  their  head,  the  stren^ 
of  their  muscles,  their  piercing  vision,  and  their  pawear 
of  elevated  flight  Their  stomach  ia  somewhat  analo* 
gous  to  that  of  carnivorous  quadrupeds ;  but  ita  cavity 
is  more  a  oontmuation  of  the  cesophagus,  and  the  solvent 
fflands.are  more.numecous  and  oonspicuoua.  The  car** 
diac  portion  of  their  stomach  is  also  very  distinct  from 
the  pyloric* 

S^cious  birds  are  naturally  addicted  to  pursue  their 
prey,  and  to  feed  on  raw  flesh*  They  lead  a  roaming 
nod  aoUtaiy  life,  genemlly  associating  cmly  m  pairs,  af« 


feeling  sequestered  mountains,  or  deserted  rocks,  in  the  Ornlthe- 
crevices  of  which,or  on«  the  tops  of  the  loftiest  trees,  they  ^  'y  *  ^ 
build  their  nests.  Though  less  fertile  than  most  of  the  ~  ' 
other  families,  Linn6  andTeranmidk  have  too  rashly  as^ 
serted,  that  they  lay  no  more  than  four  eggs  at  a  time ;  fot 
the  number  has  been  known  to  vary  from  one  to  sevens 
Their  harsh,  unsocial,  and  even  ferocious  disposilionst 
seem  to  be  the  unavoidable  result  of  those  constitutional 
propensities  by  which  they  are  impelled  to  ^pine  and 
alaugfater,  in  order  to  gratify  the  cravii^  of  appetitei 
Their  depredatioAs  are  less  extensire  on  the  land  than 
on  the  waters ;  but,  as  in  no  country  the  water  ani<i 
mals  are  wholly  protected  from  their  ravages,  and  as 
their  own  carcasses  afford  no  sdutary  food  to  man,  they 
have  been  regarded  as  nuisances  by  the  thoughtless^ 
and  even  by  those  accustomed  to  reflection.  Yet  a  very 
ordinary  degree  of  discernment  may  suffice  to  convince 
us,  that  the  multitudes  of  animals  which  fall  victims  to 
their  more  powerful  assailants,  are  absolved  from  the 
protracted  torments  of  age,  or  lingering  disease ;  that 
the  balance  of  the  races  on  which  the  welfare  and  com* 
fort  of  all  living  beings  depend,  could  not  be  main« 
tained  if  the  predacious  tribes  were  exterminated ;  that 
the  produce  of  our  fields  would  be  devoured  by  ver« 
min,  and  that  the  air  would  be  tainted  with  pestilence 
and' death.         x 

The  extrication  of  the  species  of  this  order  is  invdv.  S/ttsmatic 
ed  in  considerable  obscurity,  both  because  the  indivi-»<li«tribacioa 
duals  which  compose  them  frequent  remote  or  inaeces»  ^^  ^  ^' 
nbLe  retreats,  and  because  they  are  liable  to  more  re*  ^'* 
markable  changes  after  the  first  three  moultings  than 
most  birds  of  the  other  orders.    They  have  generally 
beeif  divided  into  the  dmmal  and  naaumal,  the  former 
hunting  for  their  food  during  the  day,  and  the  latter 
during  the  night 

The  diumd  birds  of  prey  have  die  eyes  sitoated  en  DiunisL 
the  sides  of  the  head ;  the  cere  covering  the  base  of  the 
beak ;  three  toes  before,  and  a  featherless  one  behiadi 
the  two  exterior  almost  always  united  at  theur  base  by 
a  short  membrane ;  the  plumage  closely  arranged ;  the 
quilUfeathers  strong ;  the  stomach,  with  fow  exceptions, 
membranous ;  the  intestines  of  moderate  dimensions ; 
the  cacum,  or  blind'  gut,  pardcnlarly  short ;  the  sler« 
fiiijR,  or  bnsast  bone.  Targe,  and  complete^  ossified,  td 
afford  more  extensive  attachments  to  the  muscles  of  the 
wings;  and  the  forking  semidrcular,  and  very  wide, 
in  order  to  resist  the  violent  depressions  o£  Uie  hume-* 
rus  in  nq^id  flight 

VuLTUR.    niig.  Tenun.    Vultuss» 
Bill  thick  and  strong,  much  more  elevated  than^eLtoa. 
broad,  the  base  covered  with  a  cere ;  the  upper  mandiii  Gharsctcrf* 


*  Thscootplwiter  of  tfaeamomg  artide  hadpHprnsd  it  fhr  flie  pnas  ea  a  snle  mote  aomaiaosiMiAe  widi  the  Dahne  and  extent  of  the 
n^ect ;  but  cucumttancet  coiuweta4  with  the  plan  of  the  woik  fiy  which  it  waa  destiaed,  have  induced  him,  however  lekwtandy,  to  .lap^ 
viae  the  piehmiDary  and  geoeial  diasertation  on  the  atrnctuxe,  economy,  and  diieaaes  of  birds,  the  chronological  notices  of  eminent  omitbo- 
loe^  and  the  details  of  specific,  sexual,  and  other  disdnctions.  Such  of  hu  readers  as  may  be  desirous  of  supplying  these  unavoidable 
emisiions,  will  find  much  valuable  and  satisfactonr  mformatlon  in  the  disouisitions  prefixed  to  the  article  OmWufhgkt  m  the  French  £n- 
eycMdie  Mkfaodiqoe»  in  the  Introduction  to  Monti^*s  Onritfaokgxeid  OictiODary,  and  in  the  bst  edition  of  the  ManueitrOrnUMogie, 
by  Tbmnhick^  whoN  dliUkNW  aia  hflie  gtaecally  ado^ 
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OniUho-    ble  straights  carved  only  towards  the  tip ;  the  under 
'^^*     mipdible  straight,  rounded,  and  i^icHned  towards  the 

1_i-j^iL_r  lip  .  jjggj  naked,  or  covered  with  a  very  short  down  ; 
nostrils  naked,  lateral,  and  diagonally  pierced  near  the 
margin  of  the  cere ;  legs  robust,  furnished  with  claws 
slightly  hooked ;  the  middle  toe  very  long,  and  united 
to  the  outer  at  the  base ;  wings  long,  the  first  quill 
abort,  and  the  sixth 'the  longest 

As  the  strength  of  their  claws  does  not  correspond 
with  the  size  of  their  bodies,  vultures  have  most  fr^ 
fluently  recourse  to  their  beak  for  seising  and  teanng 
uieir  prey.  When  glutted  with  food,  their  crop  projects 
firom  above  their  breast,  a  fetid  humour  exudes  tram 
the  nostrils,  and  they  fall  into  a  state  of  listlessness, 
bordering  on  stupidity.  They  are  much  more  common 
in  warm  than  in  cold  climates.  When  compared  with 
eagles  and  hawks,  they  are  cowardly  and  ignoble,  sel- 
dom killuig  their  prey  from  choice,  but  in  general  de- 
vouring only  such  animals  as  are  either  dying,  or  found 
dead  and  putrid.  Though  often  put  to  flight  by  birds 
much  inferior  to  themselves,  if  not  molested,  they  will 
prey  in  the  midst  of  cities.  In  some  of  the  battles  of 
the  east,  in  which  an  extensive  slaughter  of  elephants, 
borses,  and  men,  takes  place,  voracious  animals  crowd 
to  the  field  from  every  quarter,  particularly  jadcals, 
byaenas,  and  vultures.  Even  in  regions  where  the  last 
mentioned  are  at  other  times  seldom  observed,  the  plains 
will,  on  these  occasions,  be  found  covered  with  them ; 
and  multitudes  of  them  will  be  seen  descending  from 
the  air  on  every  side,  insomuch  that  the  Indians  believe 
they  have  a  presentiment  of  slaughter  some  days  before 
the  event. 

Fttlfiii.  ^-  Julvv9,   Gmel.  &c.  Fulvous    Vulture.    Grey  or 

browUj  inclining  to  fulvous ;  down  of  the  head  and 
neck  cinereous;  cx>llar  white^  sometimes  mixed  with 
brown :  feathers  of  the  wings  and  tail  brown  ;  bill  and 
leffs  plumbeous.  The  body  is  larger  than  that  of  the 
golden  eagle,  measuring  four  feet  in  length,  the  legs 
^e  more  than  a  foot  lon^,  and  the  neck  is  seven  inches. 
The  body  of  the  male  is  smaller  than  that  of  the  fe- 
male. 

The  fulvous  vulture  is  pretty  generally  diffused  on 
the  mountains  of  the  old  continent,  as  in  Turkey,  the 
Archipelago,  Silesia,  the  Tyrol,  the  Alps  and  Pyrenees, 
and  throughout  Africa.  It  is  said  to  be  common  in  the 
neighbourhood  of  Gibraltar.  It  builds  its  nest  on  pre- 
cipitous cliffs.  The  eggs  are  of  a  grey-white,  marked 
with  some  spots  of  rufous* white.  The  individuals  of 
this  species  kept  in  the  Parisian  menagerie  generally 
live  quiet^,  and  in  apparent  harmony  with  one  another, 
in  their  narrow  confinement;  but  they  occasionally 
manifest  much  agitation  and  discontent 

The  academicians,  who  dissected  two  femalest  have 
observed,  that  the  bill  is  longer  and  less  curved  than 
in  the  eagles  ;  that  at  the  base  of  the  beak  are  placed  the 
two  nostrils,  esch  six  lines  long  and  two  broad,  which 
affords  an  ample  space  for  the  external  organs  of  smell ; 
that  the  tongue  is  hard  and  cartilaginous,  scocped  near 
the  tip,  and  the  edges  elevated  into  serratecr  ranges, 
poinUng  towards  the  gullet ;  that  the  oesophagus  dilates 
below,  and  forms  a  large  sac,  differing  from  the  crop 
of  fowls  only  by  the  interspersed  ramifications  of  a 
great  number  of  vessels ;  that  the  giaaard  is  neither  so 
hard  nor  so  thick  as  in  the  gallinaceous  tribe  ;  that  the 
intestines  and  ccecum  are  small,  &c.  Now,  frona  these 
observations  we  nuiy  infer,  that,  though  vultures  feed 
on  flesh  as  eagles  do,  they  have  not  the  uane  confor- 
mation in  the  organs  of  djgeatioD,  and  that  in  this  last 


respect  they  approach  much  nearer  to  poultry,  and 
other  birds  that  live  on  grain ;  so  Uiat  they  are  peiu 
hamt  occasionally  granivorous'  or  omnivorous. 

The  present  species,  we  should  remark,  is  synony- 
mous with  F.  leucocephalus,  Meyer;  F.  percnopierut, 
Daudin ;  and  F.  irenialos,  Bechst 

F,  auricularii,  Lath.  &c.  Auricuiaied  Fuliure.  Neck 
naked ;  skin  of  the  ears  elongated ;  general  plumage 
brown.  This  species  takes  its  name  from  the  remark- 
able  projection  of  the  skin  round  the  ears,  and  which  is 
also  continued  to  some  little  distance  down  the  neck  on 
each  side.  It  is  a  very  large  bird,  being  three  feet  high» 
and  measuring  ten  feet  from  tip  to  tip  of  the  out- 
stretched wings.  Its  general  colour  is  brown ;  but  the 
throat  is  black,  and  covered  with  eoarse  hairs.  Native 
of  the  southern  parts  of  Africa  and  of  the  East  Indies ; 
and,  contrary  to  the  nature  of  the  fiercer  birds  of  prey, 
is  of  a  gregarious  disposition,  being  oflen  seen  in  large 
fiocks,  and  sitting  in  great  numbers  about  the  caverns 
of  rocky  mountains,  in  which  it  breeds.  The  nests, 
too,  are  often  placed  very  near  one  another,  each  gene- 
rally containing  two,  and  sometimes  three  eggs,  of  a 
white  colour,  and  not  disagreeable  to  the  taste.  Dar- 
ing incubation,  the  male  watchea  before  the  entrance  of 
the  cavern  in  which  the  female  sits,  and  may  be  re- 
garded as  a  certain  indication  of  the  nest :  but  this  last 
IS  usually  oi  very  difficult  access.  "  However,"  aays 
LevaiUant,  *'  I  have  sometimes,  with  the  aid  of  my 
Hottentota,  surmounted  all  difficulties,  and  often  risked 
my  life,  that  I  might  examine  the  eggs  of  this  bird, 
whose  retreat  is  a  sink  of  disgusting  poUutioQ,  and  con- 
taminated by  an  insupportable  odour.  It  is  the  move 
dangerous  to  approach  these  obscure  recesses,  because 
their  entrance  is  beset  with  filth,  and  this  always  in  a 
liquid  state,  by  reason  of  the  moisture  produced  by  the 
water  which  incessantly  ooses  from  the  rocks,  so  that, 
by  sliding  on  the  points  of  these  rocks  one  runs  the  ha- 
zard of  tumbling  over  hideous  precipices^  on  the  top  of 
which  the  oriams  preferably  establish  their  abodea." 
At  sunrise,  flocks  of  these  birds  may  be  seen  perched  at 
the  entry  of  their  gloomy  habitation,  and  sometimes 
studding  at  intervals  an  entire  mountain  range.  As  an 
instance  of  their  voracity,  the  author  whom  we  have 
just  quoted  mentions,  that  having  wounded  one  of  them, 
when  busily  engaged  on  the  carcass  of  a  hippopotamasj 
the  oricou  still  tore  off  morsels  of  its  prey  in  its  attempts 
to  escape,  and  encumbered  with  six  pounds  and  a  half 
of  meat  in  its  stomach.  Embarraased  with  this  quanti- 
ty of  food,  and  detained  by  its  wound  and  its  gluttony, 
it  allowed  the  traveller  and  his  attendants  time  to  come 
up  with  it,  and  to  assail  it  with  the  butt  end  of  their 
muskets.  For  a  long  time  the  bird  defended  itself  with 
singular  intrepidity,  and  seemed  even  to  make  some 
impression  on  the  barrels  of  the  fowling-pieces.  It  is 
only,  however,  in  such  cases  of  emergency  that  it  dis- 
plays real  courage;  for,  notwithstanding  its  great 
strength  and  dimensions,  it  is  naturally  indolent  and 
sluggish,  seldom  attacking  the  weakest  animals,  provide 
ed  it  can  gorge  itself  with  their  spoils,  and  the  fragw 
ments  of  corruption. 

F  papa,  Lin.  &c.  King  of  the  FuUure*.  Of  a  whitish 
rufescent  hue,  with  naked  variegated  head  and  neck  ; 
nostrils  furnished  with  a  loose  orange-coloured  caruncle^ 
and  -the  neck  with  a  grey  ruff.  One  of  the  most  elegant 
of  the  tribe,  and  well  ^ured  by  Edwards.  The  ex- 
treme length  of  the  body  does  not  exceed  twenty^nins 
inches  and  a  half,  and  it  is  not  thicker  than  that  ofthm 
hen  turkey.    It  ia  a  native  of  the  plains,  and  other  hot 
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Ornltho-    regioiu  of  South  America^  and,  it  is  also  said,  of  the    follow  in  their  train ;  and,  wera  it  not  for  their  assiduous  Omitbo- 
^_**^^.  West  Indies;  but  it  is  not  met  within  the  East  Indies,    voracity,  the  many  flayed  carcasses  exposed  to  the  air      ^- 
^        as  they  who  make  a  traffic  of  showing  birds  would    would  speedily  generate  disease.   We  need  not  wonder,  ^*^V 
induce  us  to  helieve.    It  lives  on  rats,  iisards,  snakes,    therefore,  that  the  Spanish  and  Portuguese  dealers  in 
carrion,  and  all  sorts  of  excrementitious  matters,  exhal-    hides  should  protect  the  carrion  vultures,  and  allow 
ing  a  most  oSensiVe  odour;  which  the  stuffed  skin  has    them  to  feed  with  their  dogs.    These  birds  likewise 
bcNsn  known  to  retain  for  upwards  of  twenty  years.  The    contribute  to  repress  the  multiplication  of  alh'gators,  by 
feathers,  fantastically  arranged  and  painted,  are  used    preying  on  their  eggs  the  moment  that  they  are  con- 
by  some  of  the  American  Indians  as  a  sacred  ensign    signed  to  the  sand,  and  left  by  the  pareA     Their 
both  of  peace  and  war.    When  extensive  plains  have    sloth,  foulness,  and  voracity,  are  such  as  almost  to 
been  set  on  fife  either  by  lightnings  or  by  the  natives-    exceed  belief.    Whenever  they  alight  on  a  carcass 
Ibr  the  purpose  of  rousing  the  game,  and  immense  tracts    which  they  can  tear  at  their  ease,  they  leave  the  bones 
of  dry  herbage  have  been  consumed,  the  ashes  have    as  if  they  had  been  scraped  with  a  knife,  and  they  often 
scarcely  cooled,  when  this  vulture  alights  on  them  in    continue  feeding  till  they  are  incapable  of  flight.     On 
quest  of  scorched  snakes  and  other  vermin,  which  are    the  pressure  of  danger,  however,  they  have  been  known 
then  so  intent  on  feeding,  and  apparently  so  fearless  of   to  rid  themselves  of  a  burdened  stomach  by  disgorg- 
danger,  as  to  be  easily  dispatched.  ing. 

Aura.  F.  aura,  Lin.  &c.    American,  or   Carrion   Vuliure,        In  the  month  of  October,  the  female  of  this  species 

Turkeif  Buzzard,  Carrion  Crow  of  Jamaica,  &c.  The  lays  two  white  eggs  slightly  spotted  with  reddish.  The 
mdfic  designation  is  from  the  Brasilian  ouroua,  so  young,  on  their  exclusion,  are  covered  with  a  white 
that  the  expression,  Regina  aurarum,  or  Queen  of  the  down,  and  their  eyes  are  closed.  The  nest  consists- of 
Gaki,  applied  to  this  species  by  some  of  the  elder  omi-  an  artless  excavation  in  the  ground,  or  of  brushwood, 
thologists,  proceeds  on  a  misconception.  The  American  on  the  borders  of  forests,  witnout  any  regular  distribu- 
vulture  is  blackish,  with  purple  and  green  reflexions ;    tion  of  materials. 

the  head  and  neck  are  red,  naked,  papillous,  and  V,  iribu,  d'Azara.  Iribu  FuUure,  Head  remarkably  Iribu. 
wrinkled.  It  occurs  throughout  the  continent  of  Ame-  flat.  This  species,  which  the  Guaranis,  a  tribe  of 
rica ;  but  is  more  common  in  the  warmer  parts  of  it.  iH>uth  American  Indians,  call  the  Iribu,  by  way  of 
In  Europe  it  haunts  the  Orison  Alps,  Silesia.  Poland,  eminence,  has  been  inadvertently  confounded  with  the 
and  some  other  countries,  but  not  Great  Britain.  It  is  preceding  by  some  of  our  most  celebrated  omitholo- 
also  met  with  in  Asia.  Its  length  is  about  four  feet  and  gists,  and  particularly  by  Buffbn  and  Cuvier.  The 
a  half,  and  its  average  weight  between  four  and  five  head  and  upper  part  of  the  neck  are  destitute  of  fea-' 
pounds.  thers,   and  much  wrinkled.    It  is  not  found  farther 

By  some  navigators,  this  species  has  been  mistaken    south  than  the  parallel  of  Buenos  Ayres ;  and  for  a 
at  a  little  distance  for  the  turkey,  as  happened  to  one,  of  considerable  time  after  the  conquest  of  America,  it  was 
the  officers  engaged  in  the  expedition  round  the  world,    unknown  at  MonteVideo,  whither  it  passed,  in  follow.' 
under  Woodes  Rogers.    In  the  island  of  Lobos  immense    ing  the  course  of  ships  and  boat^. 
numbers  of  them  were  seen;  and,  highly  delighted  with    ^   During  the  greater  part  of  the  day,  the  iribu  takes 
the  prospect  of  dainty  fare  after  a  long  and  tedious  voy-    its  station  on  trees  or  palings,  to  watch  if  any  person 
age,  the  officer  would  not  even  wait  till  the  boat  could    stops  for  the  purpose  of  easing  nature,  of  throwing 
'  put  him  ashore,  but,  with  his  guii  in  his  hand,  leapt    away  the  relics  of  dried  meat,  or  of  killing  a  sheep, 
overboard,  and  swam  to  land.    Coming  near  to  a  large    Several  usually  congregate  on  the  same  tree ;  and  as 
assemblage  of  the  birds,  he  fired  among  them ;  but,  on    nobody  harasses  them,  they  live  in  tranquillity  and 
aeiaing  his  game,  he  was  sadly  disappointed  to  find  that    safety.    When  assembled  on  a  mass  of  carrion,  if  anv 
they  were  not  turkeys,  and  that  their  stench  was  al-    noise  or  object  alarms  them,  they  suddenly  send  forth 
most  insupportable.  Though  much  addicted  to  carrion,    their  Only  cry,  which  is  the  sound  of  the  syllable  hoo, 
they  will  also  kill  lambs ;  and  snakes  are  an  usual  article    uttered  with  a  very  nasal  intonation.     Whether  alone 
of  their  food.    Flocks  of  them  may  be  observed  roosting    or  in  company,  they  never  attack  or  molest  any  living 
on  tall  dead  pines,  or  cypress  trees,  and  with  their    creature ;  and,  when  several  of  them  fall  on  a  dead  one, 
wings  spread  open  in  the  morning  for  several  hours    of  small  size,  every  one  endeavours  to  tear  off"  a  bit, 
together.     In  other  regions  they  are  seen  in  flocks  of    without  quarrelling  with  his  competitors.    They  begin 
forty  or  fifty,  perched  on  the  cocoa  trees ;  for  they    by  devouring  the  eyes,  then  proceed  to  the  tongue, 
range  themselves  in  files,  to  sleep  together,  like  poultry;    and  next  to  the    intestines,  whoi  they  can  extract 
and  such  is  their  indolence,  that  they  go  to  roost  long    them  by  the  vent     If  the  carcass  has  a  very  hard 
before  sunset,  and  awake  not  till  far  on  in  the  mom-    skin,  And  has  not  been  touched  by  a  dog,  or  some  car« 
ing.     In  some  regions  of  the  torrid  zone  they  haunt    nivorous  animal,  they  abandon  it ;  but  if  they  meet 
the  towns  in  great  multitudes,  as  Carthagena,  for  exam-    with  any  opening,  they  gnaw  off*  the  flesh  to  the  very 
pie,  where  they  perch  on  the  roofs  of  the  houses,  or    bones,  leaving  the  skin  spread  over  them.    They 
even  stalk  along  the  streets,  and  are  of  infinite  service    sometimes  follow  the  track  of  travellers,  or  boats,  to 
to  the  inhabitants,  as  they  devour  all  manner  of  filth    pick  up  the  oflals  and  filth  that  are  thrown  out.    On 
and  refuse.    When  food  fails  them  in  the  cities,  they    feehng  themselves  wounded,  they  disgorge  the  con- 
aeek  for  it  among  the  cattle  of  the  adjoining  pastures ;    tents  of  their  stomach.    The  femide  -constructs  no  re^ 
for  if  an  animal  is.  unfortunate  enough  to  have  a  sore    gular  nest,  but  deposits  two  white  eggs  in  the  hole  of 
cm  its  back,  th^  alight  on  it  without  ceremony,  and    a  roek  or  tree.     The  young,  at  birth,  are  covered  with 
attack  the  part  affected,  nor  quit  their  bold  until  they    •  white  down. 

have  completed  the  creature's  destruction.    In  some         F.  grypkut,  Lin.  &a    Conthr,  Cundur,  Cuniur,  or  Giypbui. 
parts  of  South  America,  where  the  hunters  kill  beasts     Greai  Vulture  of  the  Andes*    Blackish  spot  on  the 
merely  for  the  skms,  vast  numbers  of  these  vnltttres    wings,  and  mff  white.    Besides  the  upper  canmde. 
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OmiA^  wbieb  ulaigeb  and  withottt  indeiiUtioii^  thd  male  ha» 
}^^  ^  aaK>iber  an£r  (he  beak ;  bat  the  female  la  deatitute  of 
both*  In  the  early  ata^e  of  lU  eziatence*  thia  bird  ia 
of  a  fblvotia  btown,  and  wenta  the  ni£  There  ia  rei^ 
eon  to  believe  that,  in  maUire  age,  it  ia  liable  to  con- 
aiderable  verietiea  of  colouri  which  may  partly  account 
for  the  discordant  reporta  of  di&rent  writera.  Thia 
circumstancei  howevec,  will  not  explain  the  diversity 
of  statements  with  respect  to  its  dimensions  and 
atrength ;  for  its  extent  of  wing  haa  been  reckoned 
from  eight  to  eighteen  feet;  ano,  while  Frezier  as« 
aerts  that  it  can  carry  off  a  sheep  or  a  boy  of  ten  yeara 
of  age,  Marco  Polo  more  undauntedly  affirms,  that  it 
can  raise  an  elephant  high  enough  from  the  ground  to 
kill  it  by  letting  it  fafl.  Humboldt  aoquaints  us,  that 
he  never  sew  ju^  individual  of  the  species  that  measur- 
ed more  than  three  feet  three  inches  in  length,  and 
eight  feet  nine  inches  from  tip  to  tip  of  the  wings : 
he  admits,  however,  that  it  may  so^ietinties  exceed 
these  dimensions,  and  that  it  may  perhaps  attain  to 
eleven  or  twelve  feet  in  extent  of  wing.  The  expand- 
ed  wings  of  a  preserved  specimen,  in  the  Leverian 
Museum*  measured  ten  feet.  When  seated  on  the 
point  of  a  rock,  and  viewed  from  below,  its  fcMrm  being 
then  contrasted  with  the  clear  sky  above,  appears  con- 
siderably larger  than  it  really  is^  and  thus  may  have 
given  rise  to  the  exaggerations  of  the  early  describers. 

The  condur  pr^s  botbon  living  and  dead  animals, 
marking  with  wonderful  sagacity  its  victim  at  a  dis- 
tance, and  pouncing  on  it  with  astonishing  boldness. 
A  couple  of  them  will  lay  hold  on  a  heifer,  and  begin 
dieir  work  of  destruction  by  picking  out  its  eye$,  and 
tearing  out  its  tongue. 

The  usual  residence  of  these  birds  is  in  lofty  rocks, 
in  the  regions  of  the  Andes,  and  just  beneath  the 
boundary  of  perpetual  snow  ;  but  they  are  capable  of 
■oaring  beyond  the  reach  of  human  vision.  In  the 
rainy  or  cold  season,  they  sometimes  repair  to  the  sea- 
shore, especially  towards  the  approach  of  evening,  and 
return  again  to  their  mountainous  haunts  in  the  morn- 
ing, unless  detained  by  some  of  the  larger  fishes  that 
have  been  stranded  by  the  tempest  In  Peru  and 
Quito,  they  are  not  uofrequently  taken  alive  ip  the 
following  manner :  A  cow  pr  horse,  which  is  of  little 
value  in  those  countries,  is  killed  and  exposed ;  and, 
in  a  short  time,  the  condors  are  seen  suddenly  to 
emerge  from  quarters  where  their  existence  was  pot 
even  suspected*  They  always  begin  with  the  eyee 
and  tongue,  and  then  proceed  to  devour  the  entrails, 
&c.  \^en  gorged,  they  are  too  heavy  and  indolent  to 
fly ;  and  the  Indians  easily  capture  them  in  nooses. 
Sometimes,  again,  a  person  covers  himself  with  the 
hide  of  a  newly  flayed  animal,  goes  into  the  fields, 
and  so  counterfeits  the  gait  of  a  quadruped,  that  one 
of  these  birds  will  frequently  attempt  to  attack  him^ 
whilst  other  persons,  purposely  concealed,  rush  for- 
ward to  his  assistance,  and  at  once  overpower  and  kill 
the  assailant  Sometimes  traps  and  aprings  are  em- 
ployed with  aucceas ;  and  aometimes  the  cunning 
natives  will  work  up  a  piece  of  viscous  clay  into  the 
form  of  an  infant,  on  which  the  condur  darts  with  soi 
much  vehemence,  that  his  claws  are  entangled  ia  the 
mass.  When  surprised  bv  any  of  these,  modes,  they 
are  dull  and  timid  for  nearly  an  hour,  and  then  become 
extremely  ferocious :  and,  being  very  tenacious  of  life, 
they  will  for  a  long  time  survive  such  wounds  as  might 
be  supposed  to  prove  immediately  fatal.  Such»  too, 
are  the  fulness  of  their  plumage,  and  the  thickneaa  of 
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their  skin,  that  a  mudcet  ball  does  notalw^a  dispatch  Oreitbo. 
them*    They  make  their  nests  (n  the  most  inaccessible     ^gr* 
rocks ;  and  the  female  lays  two  white  eggs«  which  are  '^  t  ^ 
larger  than  those  of  the  turkey-hen. 

V.  percnopierus^in,  &&  ;  Catharies  ptrcnopterui,  Ptraiop. 
Temm, ;  F.  leiicocephalus,  Lath« ;  V,  stercorarius,  tenu. 
La  Pey rouse ;  Neophron  percnoplerus,  Savig.;  Ourigqu^ 
rap  of  Le  Vaillant ;  Rachamach  of  Bruce,  &c.  ^«A- 
colouredf  or  Alpine  Vukurtt  Pharaoh's  Hen^  Aqujdine, 
or  Egyptian^  Vulture^  &c.  Male  white ;  female  brown- 
ish, with  lengthened  narrow  beak,  naked  face,  and 
black  wing  feraiers,  edged  with  grey.  The  colouring 
of  the  plumage  varies  considerably,  according  to  age« 
The  full-grown  bird  is  about  the  size  of  a  stork,  mea- 
suring about  two  feet  and  a  half  in  length,  and  about 
eight  feet  from  tip  to  tip  of  the  wings. 

Both  the  msle  and  female  are  of  a  repulsive  and  u;« 
noble  aspect,  and  the  constant  flow  of  rheum  from  the 
nostrilsi  and  of  saliva  from  the  two  openings  in  the 
bill,  are  little  calculated  to  weaken  the  impression  pro- 
duced by  their  haggard  and '  disproportioned  form. 
During  the  summer  months,  flocks  of  them  range  the 
rocky  heights  of  the  Alps  and  Pyrenees,  and  in  winter 
resort  to  the  plains  of  the  south  of  France  and  Spain. 
As  tliey  delight  in  carrion  and  excrementitious  mat- 
ters, and  prey  on  serpents  and  other  noisome  reptiles, 
they  are  protected  and  cherished  in  some  countries  of 
the  east,  particularly  in  Egypt,  where  they  were  an- 
ciently held  in  such  veneration,  that  any  person  who 
destroyed  them  was  punished  with  death.  At  this 
da^,  immense  flocks  of  them  are  observed  over  all  the 
prmcipal  towns  of  Egypt,  Syria,  and  Persia,  mingling 
with  other  animals  of  similar  appetites  and  propensi- 
ties, and  clearing  away  all  those  relics  which  would 
otherwise  be  left  to  putrify,  and  to  infect  the  air  with 
the  most  noxious  effluvia.  In  consequence  of  the  long 
experienced  protection  of  man,  they  have  become  fear- 
less of  his  approach,  and  feed  with  the  greatest  fami- 
liarity, even  in  the  streets  of  the  most  populous  towns. 
At  Cairo  their  skins  are  sold,  and  converted  into  very 
comfortable  dresses. 

V.  barbaluSf  Lin.  &c.  ;    Gypaetm  harbatus,  Cuv.  Btrbstsi. 
Temm. ;  Phene  ossifraga,  S^v^ ;  V,  barbalus.  Lath. ;' 
y,  leucocephalMf  Meyer;    Palco  barbatus,    Gmel.  ■; 
NUser,  Bruce,  &c.   Bearded  or  Golden  Vulture.  Black-  . 

brown  above,  somewhat  fulvous  beneath ;  head  and 
neck  covered  with  lanceolate  whiUsh  plumes,  and  the  ^ 

under  part  of  the  bill  bearded. 

This  species  is  a  native  of  many  of  the  wilder  re- 
gions of  Asia  and  Africa,  and  exists  also,  though  more 
sparingly,  in  Europe,  as  in  the  Swiss  Alps  and  Pyre-  ' 

nees,  and  in  the  mountains  of  Tyrol  and  Hungary*  ^ 

The  German  appellation  of  Laemmer  Geyer^  or  Lamb  ' 

Vullure,  has  been  applied  to  it,  as  to  other  large  birds  ^ 

of  prey.    It  is  one  of  the  largest  of  European  vultures,  ? 

measuring  between  four  and  five  feet  in  length,  and  ^ 

between  ei^ht  and  nine  of  outstretched  wing.    Sped-  ^ 

mens  of  still  more  ample  dimensions  have  been  occa- 
sionally shot;  and  one  is  cited,  by  the  Abbate  Fortis, 
which  was  twelve  feet  in  stretch  of  wing.  This  enor- 
mous bird  had  haunted  the  precipitous  rocks  that  skirt 
the  Cettina,  in  Dalmatia,  where  the  bearded  vultures 
carry  off  in  their  talons,  and  convey  to  their  eyries,  not 
only  sheep,  lambs,  calves,  kids,  marmots,  &c.  but  also 
children,  if  they  fiind  them  unprotected.  According  to 
Fallasi  they  arrive,  for  breeding,  in  the  granitic  moun- 
Uins  of  Odon  Tschelon,  in  Siberia,  during  the  month 
of  ApriL    The  individual  particulariaed  by  Mr.  Bruce, 
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Dniibo>  w&o  terms  it  an  EofU^  was  considerably  larger  than 
iogy*     that  described  by  Edwards,  and  weighed  twenty-two 
poands. 

The  bearded  vulture  is  said  to  build  its  nest  in  the 
inacoeasible  cavities  of  lofty  rocks,  and  to  lay  two  eggs, 
whose  rough  surface  is  white,  nuirked  with  brown 

rs.  It  obTxously  forms  a  connecting  link  between 
▼ultiirea  and  eagles,  and  seems  to  nave  suggested 
the  enggerated  tales  relative  to  the  Boc  of  oriental 
writers. 

Falco,  Lin.  &&  Falcon. 

Head  covered  with  feathers ;  beak  hooked,  and  ge* 
nerslly  curved  from  its  origin ;  a  coloured  cere,  more 
or  less  haiiy  at  its  base,  the  under  mandible  obUauely 
rounded,  and  both  the  mandibles  sometimes  notoied; 
nostzils  lateral,  rounded*  or  ovoid,  pierced  in  the  cere, 
and  open ;  tarsi  covered  either  with  feathers  or  scales ; 
three  toes  before,  and  one  behind,  the  outermost  fre* 
quendy  connecteid  at  its  base  by  a  membrane  to  the 
middle  toe ;  daws  pointed  and  sharp,  much  hooked, 
noveaUey  and  retractile. 

This  numerous  division  of  the  diurnal  bfa'ds  of  prey 
hss  been  conveniently  distributed  into  several  sections. 
Beiides  the  diaracters  whidi  we  have  just  stated,  they 
sre  disdnguished  by  a  projection  of  the  e^e-brows, 
wUcfa  ^ves  their  eyes  the  appearance  of  bemg  deep- 
Mrted  m  their  orbits,  and  imparts  to  their  phyaiogno* 
m  a  very  diflerent  aspect  from  that  of  the  vultures. 
Tbeir  first  plumage  is  often  differently  coloured  from 
tiist  of  the  mature  bird,  which  is  not  induced  till  the 
third  or  fourth  year,  or  even  later,— a  circumstance 
whidi  has  betrayed  many  ornithologists  into  an  erro- 
neous multiplication  of  the  spedes.  The  female  is 
usnsUy  about  one-third  larger  than  the  male,  and  has 
been  providently  endowed  with  superior  strength, 
becaoM  it  is  neoessarv  that  she  should  both  protect  and 
feed  her  voradous  o&pring ;  whereas  the  smaller  di- 
mensions of  the  male  are  more  adapted  to  the  rapidity 
and  lofliDeas  of  his  flight ;  and  he  is,  accordmgly, 
more  esteemed  by  falconers.  Though  they  are  all  car- 
fiivoroos,  they  seldom  feed  on  carrion,  except  when 
presied  by  hunger,  which  they  are  capable  of  enduring 
lor  a  long  time.  They  have  a  very  acute  sense  of  sight, 
and  pounce  down  on  their  prey  with  surprising  force, 
promptitude^  and  accuracy ;  manifesting,  however, 
veiy  different  degrees  of  courage  in  pursuit  of  their 
game.  Owing  to  their  great  strengtii,  they  are  capable 
of  csnying  birds  or  other  animals,  nearly  as  heavy  as 
themselves,  to  a  omsiderable  distance,  sometimes  forty 
Biks  or  upwards,  for  the  nouriahment  of  their  young. 
Msny  of  the  snedes  eat  fish,  and  others  feed  principd- 
lyonthe  anudler  birds,  snakes,  and  reptiles.  They 
oever^  aasodate  in  flodcs ;  and,  except  during  the 
Ivf^tdbg  aeason,  even  two  of  them  are  seldom  seen  to- 
pther.  Most  of  them  build  their  nests  or  evries  in 
lofty  and  inacoesuble  places;  but  a  few  form  them  on 
the  i^ronnd.  They  void  by  the  mouth  the  indigested 
exuviae  mid  bones  that  happen  to  be  swallowed  dong 
with  their  food,  and  which  are  formed  in  the  stomach 
ioto  round  bdls  or  pellets.  Upwards  of  one  hundred 
•nd  fifty  alleged  spedes  have  been  described  ;  but  of 
these,  many  are  little  known,  and  not  a  few  are  mere 
varieties,  resulting  from  age,  sex,  climate,  &c. 

Hawks f  proptrfy  to  called* 

Beak  ahort  and  curved  from  its  base ;  a  sharp  denti- 
cahtioQ  on  each  dde  of  the  upper  mandible,  which  fits 
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into  a  corresponding  notch  in  the  lower ;  legs  robust ;  Omttho-* 
toes  strong,  long,  and  armed  with  hooked  and  pointed  '*^- 
daws;  tarsi  short;  wings  long  and  pointed,  so  as  to^'"^^''^^ 
weaken  their  efforts  in  a  vertical  direction,  rendering 
didr  flight,  in  a  tranquil  atmosphere,  very  obliq|ue, 
and  constnuning  them,  when  they  are  desirous  of  rising 
directly,  to  flv  agdnst  the  wind.  As  most  of  them  are 
endowed  with  a  certain  degree  of  dodlity,  and  are  ca- 
pable of  bdng  trained  to  the  diversion  of  fdconry,  they 
have  been  denominated  wMe  birds  of  prey.  They  show 
great  address  and  activity  in  surpnsing  and  seizing 
meir  prey,  and  build  ibxxt  nests  among  the  crevices^  <» 
rocks  or  forsaken  ruins.  The  accurate  discrimination 
of  the  spedes  is  attended  with  considerable  difficulty ; 
and  Temminck  proposes  as  the  least  fallible  criteria 
the  measurement  of  the  totd  length,  the  length  of  the 
wins s  compared  with  that  of  the  tail,  and  the  colour  of 
the  feet,  cere,  and  eyebrows.  ' 

F.  peregrinue,  Temm.  OmeL  Lath.;  F.  aiteltnici, Psregrinui. 
Bedist. ;  F«  communis,  of  various  authors ;  Pere- 
grine or  Common  Falcon,  Brown  above,  with  rufous 
undulations ;  tdl  marked  with  dusky  bars ;  breast  and 
bdly  whitish,  with  dusky  spots.  The  length  of  the 
mature  mde  is  a  foot  and  two  or  three  inches,  and  that 
of  the  femde  a  foot  and  four  or  five  inches,  with  three 
feet  and  a  hdf  of  expanse  of  wing. 

This  fdcon  is  a  native  of  the  temperate  and  colder 
parts  of  Europe,  ranffing  from  Iceland  to  the  islands  of 
the  Mediterranean,  mquenting  high  and  rocky  moun-  , 
tains,  and  building  its  nestj  about  uie  end  of  February, 
in  predpitous  diffs,  with  a  southern  aspect  The  eggs 
are  generdl;|r  three  or  four,  and  white,  spotted  with 
brown.  It  is  rarely  found  in  champdgn  countries,  and 
never  in  those  of  a  marshy  description.  It  abounds  in 
Germany  and  France,  is  pretty  common  in  Holland 
and  England,  but  is  seldom  met  with  in  Switaerland. 
There  is  hardlv  any  part  of  our  coasts,  fVom  north  to 
south,  where  the  ciins  rise  to  three  or  four  hundred 
fleet,  in  which  they  are  not  found  scattered  in  the  breed- 
ing season,  and  from  which  they  seldom  retire,  except 
as  occasional  iniffrants,  or  when  the  young  are  driven 
to  seek  for  frean  cmarters.  The  insulated  rock  on 
which  the  castle  of  Dumbarton  stands,  has  been  parti- 
cularly quoted  for  a  breed  of  the  peregrine  fdcon.  So 
rapid  is  the  growth  of  the  young,  thatt,  in  diree  months, 
they  are  sdd  to  equd  their  parents  in  size.^  We  may 
also  remark,  that  Uiey  are  very  courageoua  birds,  dart- 
ing suddenly,  perpendicularly,  and  with  great  rapidity, 
on  their  prey,  which  principally  consists  of  partridges, 
pheasants,  quails,  wood-pigeons,  &c.  and  the  smaller 
quadrupeds.  They  dso  attack  the  kite,  and  compel 
it  to  relinquish  its  victim,  but  spare  its  life,  as  if  in 
contempt  of  such  a  dastiuilly  adversary.  Various  in- 
stances are  recorded  of  thdr  fleetness  of  flight ;  thus, 
one  that  eloped  from  its  master,  in  the  county  of  For- 
far, on  the  24th  of  September,  1772,  with  four  heavy 
bells  at  its  feet,  was  killed  on  the  morning  of  the  26th 
of  the  same  month,  at  Mostyn,  in  Flintshire.  Another, 
belonging  to  a  Duke  of  Cleves,  flew  out  of  Westphdia 
into  Prussia  in  one  day ;  and,  in  the  county  of  Norfolk, 
one  was  known  to  make  a  flight  at  a  woodcock  of  near, 
ly  thirty  miles  in  an  hour.  A  still  more  remarkable 
example  is  that  of  a  fklcon  which  belonged  to  Heniy 
IV.  king  of  France,  and  which,  having  escaped  from , 
Fontainebleau,  was  found,  twenty-four  hours  after,  in 
Mdtai  the  space  thus  traversed  being  not  less  than 
1350  miles,  and  correaponding  to  a  vdocity  of  fif^y- 
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Ornitlio-.  seven  miles  an  hoar,  snpposiog  the  bird  to  have  been  bat  it  is  reported  to  breed  in  Ireland*    It  is  pretty   Omitho., 
yj^lj  <K>  ^''^UV  ^^  whole  time.    Bat^  as  these  hawks  never  common  in  Hungary,  Poland,  Russia,  Austria,  and  ^P* 
^^~f~^  fly  by  niffht,  such  a  rate  of  progress  would  amount  to.  Styria.    The  nest  b  generally  placed  in  hilly  situa-  ^'"'V"^ 
seventy-five  miles  an  hour,  supposing  the  day  to  have  tions,  and  either  on  rocks,  or  among  trees  and  brush- 
been  at  the  longest,  or  to  have  lasted  eighteen  hours,  wood.    Though  the  lanner  is  a  bold  bird,  and  was 
It  is  probable,  however,  that  he  neither  had  90  many  formerly  used  in  falconry,  few  particulars  «re  recorded 
hours  of  light  in  the  twenty-four,  nor  that  he  was  re-  of  its  habits  and  manners. 

taken  the  moment  of  his  arrival,  so  that  we  may  fairly        F.  subbuleo,  Lin.  &c  Hobby,    Bluish-dusky  above,  Subbutco. 

conclude  much  less  time  was  occupied  in  perfonning  white  beneaUi,  wiUi  oblong  black  spots,  and  the  cheeks 

such  a  distant  flight  marked  on  each  side  by  a  descending  black  spot. 

The  female  peregrine  falcon  is,  in  the  terms  of  fal-  Length  of  the  mature  msde,  one  foot  two  indies,  and 

conry,  always  called  Falcon^  while  the.male.ia  deno-  weight,  seven  ounces.    The  female  measures  one  foot 

minated  Tercel ;  the  female,  when  a  year  old,  is  term-  four  inches  in  length,  and  weighs  nine  ounces. 
eda  Red  Falcon,  andthemalefh  Red  Tercel ;  ajxd,yfhen        The  hobby  is  a  native  of  Great  Britain,  Sweden, 

thoroughly  bred,  they  are  called  Gen^or  Qentle  Hanks.  France,  Germany,  the  deserts  of  Tartary,  and  Siberia, 

This  last  expression  has  also  been  sometimes  applied  to  &c.  and  is  destructive  of  small  birds,  particularly  of 

the  young  of  the  goshawk,  and,  more  vaguely,  to  such  larks  and  quails.    It  may  also  be  trained  to  hunt  the 

birds  as  are  manageable  in  the  sport  partridge.    It  commits  its  depredations  chiefly  on  ()laiiia 

For  the  mode  of  using  and  training  hawks  in  falcon-  that  confine  on  forests,  flies  easily,  and  even  higher 

ry,  see  Hunting.  than  the  lark,  and,  when  it  captures  its  prey,  retires 

Itlandicut.      JF*.  Itlandicus,  Bech.  Temm.;  F.  hierqfalco,  Cuv. ;  F.  with  it  into  the  forest,  and  perches  on  the  loftiest  trees. 

JslandicuscandicaTu^Gmel.LAth,  Meyer;  F. rusticdue.  In  these  last  it  makes  its  nest,  or  occupies  that  which 

Gmel.  Iceland Jalcon,jerfalconf  White  jer falcon^  Brown  has  been  deserted  by  a  crow,  the  female  laying  two  or 

Jerfalcon,  &c.    Ground  of  the  plumage  white,  with  nar«  three  whitish  eggs,  dotted  with  brown,  and  marked  with 

row  brown  bands  on  the  upper  parts  and  tail,  and  the  some  larger  spots  of  black.    It  leaves  us  about  the  latter 

under  parts  white,  marked  with  small  brown  tear-like  end  of  October,  and  is  known  to  winter  about  Woronetz 

spots.  and  Astrachan.    Notwithstanding  its  diminutive  size. 

The  native  abodes  of  the  Iceland  falcon  are  the  north  it  yields  to  none  of  its  congeners  in  courage  and  ad- 

of  Europe  and  Asia,  particularly  Norway  and  Iceland,  dress ;  and  is  therefore  trained  for  hawking,  but  more 

An  instance  occurs  of  its  having  been  shot  in  the  coun-  commonly  for  taking  partridges  and  larks  with  a  net, 

ty  of  Aberdeen ;  and  it  has  been  occasionally  observed  which  is  termed  daring  ;  for  the  hobby  being  cast  off, 

in  the  north  of  Scotland,  and  in  the  Orkneys.    Though  so  frightens  the  birds,  diat  they  readily  suffer  a  net  to 

indigenous  only  to  the  colder  latitudes,  it  perfectly  ac-  be  drawn  over  them.    When  pouncing  on  a  call-bird, 

commodates  itself  to  the  more  temperate  and  warm  it  is  sometimes  entangled  in  tne  fowler's  snare,  when 

dimates,  when  transported  to  them.    At  no  very  dis-*  it  lays  itself  on  its  bade,  and  will  not  suffer  itself  to  be 

tant  period,  it  was  in  training  in  this  country.    Next  to  handled,  without  exerting  its  bill  and  daws  to  the  ut- 

the  eagle,  it  is  reputed  the  most  formidable  and  active,  most,  and  scratching  the  person  who  lays  hold  of  it,  to. 

as  well  as  the  most  prompt  and  intrepid  of  aU  our  pre«  the  effusion  of  his  blood. 

dadous  birds ;  and  it  is  still  the  most  esteemed  for  fid-        F.  €Bsalon,  Lin.  Sec;  F.  cusfiW, Meyer;  F.  Ulhqfako,  iE«aion. 

conry,  being  conveyed  from  Icdand  and  Russia  into  Gmel.  Merlin,  or  Stone  Falcon.    Cere  and  legs  yellow  ; 

France,  Italy,  Turkey,  and  Persia.    The  female  boldly  head  ferruginous,  body  bluish-grev,  with  ferruginous 

attacks  the  largest  of  the  feathered  race,  the  stork,  spots,  and  streaks  above,  and  yellowish-white,  with 

heron,  and  crane,  being  its  easy  victims,  and  it  kills  oblong  spots  beneath.    The  mature  male  weighs  nearly 

hares  by  directly  darting  on  them.    The  male  is  used  five  ounces  and  a  half,  is  twelve  inches. in  lengthy  and 

chiefly  to  catch  the  kite,  the  heron,  and  the  crow,  about  twenty.five  inches  in  extent  of  wing.    The  fe- 

But  unless  treated  with  patient  gentleness  and  care,  male  weighs  about  nine  ounces,  and  is  twelve  inches  1 

in  the  course  of  discipline,  this  species  becomes  refirac-  and  a  half  long.    Both  are  subject  to  vary  in  their  co- 

tory  and  immanageable.    In  a  state  of  liberty,  it  preys  louring.    The  wings  are  not  so  louft  and  pointed  as  in 

on  other  birds,  and  especially  on  pigeons ;  and  such  the  hobby,  for,  when  closed,  they  do  not  reach  to  the 

is  its  ardour  for  the  chace,  that  when  it  has  seized  and  end  of  the  tail  by  an  inch  and  a  half, 
lacerated  one  victim,  it  will  fly  off*  in  pursuit  of  another.        The  merlin  is  a  migratory  spedes,  resorting  to  the 

The  female  breeds  in  the  noitb  among  lofty  and  inac«  north  in  spring,  for  the  purpose  of  breeding,  and  re-  i 

cessible  rocks.  turning  to  the  south  on  the  approach  of  winter.    Ac*  1 

Lanitrius.       F.  iMniarius,  Lin.  &C.  Lanner,    Wings  terminating  cording  to  Mr.  Pennant  it  does  not  breed  in  England ; 

at  two-thirds  of  the  tail,  the  middle  toe  shorter  than  but  Mr.  Latham,  on  the  authority  of  a  highly  respecta- 

the  tarsus,  beneath  the  eye  a  black  stroke,  which  dis-  ble  observer,  assures  us  that  it  has  twice  produced  'v 

appears  with  age,  or  at  least  is  nearly  obliterated  ;  legs  young  in  Cumberland,  placing  its  nest  on  the  ground,  :i 

bluish ;  the  two  first  quills  with  their  beards  truncated  in  the  manner  of  the  ring-taO ;  and,  in  Northumber-,  i 

at  the  extremity.  We  have  adopted  those  characters  from  land.  Colonel  Montagu  found  three  young  ones  about  ^ 

Temminck,  as  being  less  eqmvocal  than  those  usually  half  grown,  in  the  middle  of  a  high  dump  o€  heath,  > 

quoted,  and  less  apt  to  confound  the  present  species  in  which  they  were  so  well  concealed,  that  they  would  ^^ 

with  the  peregrine  falcon,  especially  as  the  markings  of  not  have  been  discovered,  but  for  a  setting  dog,  which  '^ 

the  young  of  both  are  nearly  similar.  made  a  point  at  them.    The  eggs  are  said  to  be  of  a 

The  lanner  is  found  in  many  parts  of  Europe,  inha-  plain  chocolate  colour,  to  varv  in  number  from  three 

bits  Iceland  and  the  Feroe  Islands,  Denmark,  Sweden/  to  six,  and  to  b^ve  been  found  occasiondly  in  a  desert-  >, 

the  Tartarian  deserts,  and  is  said  to  breed  in  the  vici-  ed  croi/s  nest.     According  to  Temminck,  they  are  ^ 

nity  of  Astrachan.    In  this  island  it  is  rarely  met  with ;  whitish,  and  mottled  at  one  of  the  enda  with  greenish 
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brown.,  Oil'tBe  Continent  the  merlin  is  u'sually  observ- 
ed to  affect  hilly  and  woody  situations,  and  is  supposed 
to  breed  in  trees,  or  crevices  of  rocks.  It  preys  on  larks 
and  oUier  small  birds*  It  was  often  trained  for  hawk- 
ing, especially  for  taking  partridm,  which  it  will 
ftiu  by  a  single  pounce  on  tne  head  or  neck.  Though 
of  a  bold  spirit,  it  flies  low,  and  may  be  seen  along  the 
sides  of  rokds,  skimming  from  hedge  to  hedge  in  quest 
of  prey.  Partridges  and  their  young  are  so  terrified 
at  Its  approach,  that  they  have  been  Known  to  squat 
down  at  the  fowler's  feet. 

F.  Tinmmculuit  Lin.  &c;  Kestril  Provincially» 
StonegaU,  Sianneh  Windhover,  &c.  Crown  of  the  head 
bluish-grey,  upper  parts  ferruginous,  sprinkled  with 
black  angular  spots;  under  piurts  white,  slightly  dashed 
with  reddish,  and  marked  with  oblong  brown  spots ; 
the  tail  cinereous,  with  a  broad  black  band  near  the 
white  extremity.  The  beak  is  bluish,  and  the  cere, 
iris,  and  legs,  are  yellow.  The  male  measures  14 
inches  in  length,  two  feet  ^ve  inches  in  expanse  of 
wing,  and  weighs  about  seven  ounces. 

The  kestril  is  by  far  the  most  elegant  of  the  spaall 
British  hawks.  Induding  two  or  three  varieties  which 
do  not  exactly  accord  with  the  preceding  description, 
it  may  be  said  to  inhabit  Europe,  Siberia,  and  the  more 
temperate  regions  in  North  America.  In  Sweden  it  is 
inigratoryv  remaining  in  that  country  only  during 
summer,  appearing  with  the  white  wagtail,  when  the 
crocus,  snow-drop,  and  violet  blossom,  and  quitting 
the  country  in  September,  nearly  about  the  same  day 
on  which  the  white  wagtail  takes  its  departure.  It 
breeds  in  old  towers  and  ruins,  and  sometimes  in  the 
woods,  when  it  will  occasionidly  content  itself  with 
the  deserted  nest  of  a  rook  or  magpie.  Its  own  is 
made  of  sticks,  and  lined  with  wool,  or  other  soft  ma- 
terials. The  e^gs,  which  are  four  or  five  in  number, 
are  rather  iiiftnor  in  sise  to  those  of  die  sparrow-hawk, 
and  of  a  dirty  white,  blotched  with  rust  colour  of  va- 
rious shades^  and  sometimes  wholly  covered  with  a 
deep  rusty  red.  The  kestril  is  a  common  inhabitant 
of  our  own  country,  especially  about  our  rocky  coasts, 
or  in  high  or  ruinous  towers,  proclaiming  its  presence 
by  a  loud,  tinglinjgr,  and  grating  noise.  In  clear  wea- 
ther it  is  frequently  observed  fixed,  as  it  were,  in  one 
place,  and  fanning  the  air  with  its  wings,  being  then 
intent  on  its  prey,  such  as  moles,  field-mice,  frogs,  &c. 
on  which  it  shoots  like  an  arrow.  It  also  preys  on 
birds ;  and  such  is  the  violence  with  which  it  directs 
its  horisontal  flight,  either  in  flying  from  some  more 
powerful  enemy  of  its  own  tribe,  or  m  the  ardent  pur- 
suit of  distant  game,  that  it  has  been  known  to  break 
through  a  pane  of  glass,  and  fall  stunned  into  the  mid- 
dle of  a  room  in  which  were  two  opposite  windows. 
After  it  has  secured  its  prey,  it  plucks  the  feathers  very 
dexterously  from  the  birds,  but  swallows  the  mice  en- 
tire, and  discharges  the  hair  at  the  bill,  in  the  form  of 
round  balls.  It  has  been  often  trained  to  the  pursuit 
of  the  smaller  kind  of  game,  and  is  said  to  have  been 
excellent  in  the  chase  qf  partridges  and  quails,  and 
sometimes  even  of  pheasants.  When  taken  youngy 
and  fed  on  raw  meat,  it  is  easily  tamed, 
'parreriiu.  F>  iparverius,  Lin.  &e. ;  IMlle  Falcon,  Si.  Domingo 
Falcon^  Nero  York  Merlin,  American  Merlin,  &c 
Ferruginous,  with  black  and  blue-grey  variegations, 
and  white  throat :  the  female  coloured  like  the  female 
kestriL  An  elegant  species,  in  general  appearance 
closely  allied  to  the  preceding*  but  of  considerably 
smaller  siae,  and  the  male  more  diversified  in  its  mark* 


ihgs.  Like  others  of  its  tribe,  it  is  extremely  liable  to  Ornitho. 
assume  different  colourings  at  different  stages  of  its  ,  ^^P[l  , 
growth,  and  has  thus  given  rise  to  several  imaginary  — '~»~  -^ 
species.  It  is  A  native  of  North  and  South  America, 
and  of  the  West  Indies^  In  the  north  of  the  United 
States,  where  it  is  called  Utile  sparrow-hawk,  it  is  much 
more  rare  than  in  the  south ;  and  it  is  particularly, 
abundant  in  St  Domingo,  where  the  facility  with  whic^ 
it  procures  stnall  lizards,  its  fiivourite  food,  seems  to 
have  rendered  it  less  active  and  more  sociable  than  oh 
the  continent ;  for  in  the  warmer  latitude  of  the  island 
it  occurs  in  flocks ;  and  the  mide  manifests  much  at- 
tachment to  its  mate.  The  female  makes  its  nest  on 
the  top  or  in  the  hollow  of  trees,  or  in  the  galleries  of 
churches,  and  lays  from  two  to  four  eggs,  which  are 
white,  and  spotted  with  rufous. 

Ignoble  birds  qfprey  are  so  denominated,  because  they  Ignoble 
are  not  easily  trained  to  falconry.    They  are  a  very  nu-  ^^^  ^^ 
m^rous  tribe,  distinguished  by  the  length  of  the  fourth  P'^* 
quill,  and  the  shortness  of  the  first,  so  that  the  win^  ap« 
pears  as  if  obliquely  truncated.    Their  beak  is  destitute 
of  a  lateral  tooth  near  the  point,  and  has  only  a  slight 
projection  In  the  middle  of  its  length. 

Eagles,  properly  so  called. 

•  Beak  strong,  of  considerable  length,  and  hooked  to-  Baglci. 
wards  the  extremity.  Legs  strong  and  nervous,  and 
covered  with  feathers,  or  naked ;  toes  robust,  and  arm- 
ed with  powerful  and  very  crooked  claws.  Their  fliffht 
is  elevated  and  rapid,  and  their  courage  yields  to  tnat 
of  no  other  bird.  Some  of  them  prey  on  the  smaller 
quadrupeds  and  birds,  whilst  others  pounce  on  fishes, 
and  some. attack  only  reptiles  and  insects.  Although 
it  is  commonly  alleged  that  they  never  drink,  and  it  is 
certain  that  they  can  dispense  with  water  for  a  great 
length  of  time,  yet  when  it  is  presented  to  them  they 
plunge  and  bathe  in  it,  and  even  drink  of  it  like  oUier 
birds.  According  to  Spallanzani  they  have  a  very  de- 
cided antipathy  to  bread,  and  refuse  to  eat  it  even  after 
long  fasting ;  but  when  it  is  forced  into  their  stomach, 
it  is  digested  like  any  other  aliment 

F.  imperudis,  Bechst  Temm. ;  F.  mqfelnick,  Omel. ;  imperialii. 
Aquila  heliaca,  Savig.  Imperial  Eagle.  Crown  of  the 
head  and  occiput  furnished  with  acuminate  sub-rufous 
feathers,  edged  with  bright  rufous,  of  a  very  dark  glos- 
sy brown  above,  of  a  very  dusky  brown  beneath,  with 
the  exception  of  the  abdomen,  which  is  yellowish  ru« 
fous ;  some  of  the  scapular  feaUiers  always  pure  white. 

The  imperial  eagle  is  diffused  over  Ilunffary,  Dal- 
matia,  and  Turkey,  and  is  more  common  in  ue  eastern 
and  southern  parts  of  the  world  than  in  any  other  quar* 
ter,  abounding  in  Egypt  and  on  the  coast  of  Barbary ; 
but  it  is  rare  in  the  centre  of  Europe.  It  preferably 
resides  in  the  extensive  forests  of  hilly  countries,preying 
on  stags,  roebucks,  foxesi  and  other  mammiferous  ani« 
mals,  and  often  on  large  birds.  The  female  breeds  in 
lofty  trees  or  elevated  rocks,  and  lays  three  or  four  eggs 
of  a  dirty  white.  The  cry  of  this  species  is  loud  and 
sonorous,  owing,  it  is  allied,  to  the  very  solid  and  ap« 
proximated  rings  of  which  the  wind-pipe  is  composed. 

F.fvlvus,  Omel.  Tem.  &c. ;  F.  niger,  Gmel.  Lath. ;  Fulvus. 
F.  chryscetos,  Lin.  &c.  (the  female;)  F.  aquila,  and  jP. 
commtcnu,  of  different  authors.  Royal  ot  Common  EagU; 
Ring-^iaU  Eagle  of  Willoughby ;  WhiU-^ait  Et^  of  £d« 
waras;  RjagUoi/and  Gol&n  Eagle  ofLatham  {siackEa* 
gle  of  Pennant,  &c.  Crown  of  the  head  and  nape  with 
acuminate  feathers,  of  a  bright  rufous  and  gblden  tinge; 
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^loay^^  ftQ  the  other  parts  of  the  body  of  an  obacare  brown,  m  dirty  bliuah  liaaor^  secreted  from  peculiar  fflanda,  Oraltbo- 
^^^I^^  more  or  lets  blackish,  accordmg  to  age.  The  male  is  has  been  observea  to  ooze  from  the  nostrils,  and,  flow-  los7- 
about  three  feet  long,  and  the  female  three  feet  and  a  ing  along  the  beiJc,  to  enter  the  mouth,  where  it  may 
half,  the  wings  stretching  to  between  seven  and  eight  possibly  assist  in  preparing  the  due  concoction  of  the 
feet  food.  It  would  appear,  however,  from  the  ezperimenta 
The  royal  eagle  is  pretty  generally  scattered  over  the  of  Spallanzani,  that  their  breath  is  not  fetid.  In  Scot* 
world ;  for  it  haunts  the  high  mountain  ranges  of  £u-  land  they  are  still  destructive  of  deer,  which  they  seize 
rope,  Asia  Minor,  Tartary,  Uie  north  of  Africa,  and  the  between  the  horns,  and  soon  subdue  by  incessantly 
prominent  crests  of  Atlas,  Persia,  Arabia,  Russia,  Si«  beating  the  harassed  quadruped  with  their  wings.  In 
beris,  Kamtschatka,  Hudson's  Bay,  Carolina,  Louisiana,  the  island  of  Rume,  according  to  Pennant,  they  have 
&c.  It  occurs  in  Uie  mountains  of  England,  Wales,  nearly  extirpated  the  sta^ :  and  in  Shetland  they  are 
Scotland,  and  Ireland,  but  not  so  commonly  as  is  gene*  general  nlunderers,  robbing  the  rock-birds,  especially 
rally  believed ;  for  the  osprey  is  often  mistaken  for  it ;  gulls  ana  cormorants,  of  their  young.  In  the  Orkneys, 
and  in  some  districts  every  large  eagle  is  called  the  goL  the  nest  of  a  pair  has  been,  observea  on  the  same  spot 
den,  or  eagle  of  the  sun.  An  overgrown  specimen  of  the  from  time  immemoriaL  Another  pair  seem  to  have 
present  kind  was  diot  at  Warkworth,  whose  out-stretch-  once  bred  in  Tintholm,  one  of  the  snudlest  of  the  Faroe 
ed  wings  measured  eleven  feet  three  inches.  islands,  according  to  the  testimony  of  Luidt,  who  re- 
in a  clear  sky,  the  royal  eagle  soars  to  a  great  height,  lates  the  following  distressing  incident  An  eagle  one 
but  he  flies  lower  in  cloudy  weather.  ^  He  rarely  quits  day  darted  on  an  infant,  who  was  Ijring  at  a  little  dis- 
the  mountains  to  descend  into  the  plains ;  and  his  mus-  tance  from  its  mother,  and  carried  it  to  its  nest,  which 
cular  force  enables  him  to  encounter  the  most  violent  was  placed  on  a  rock  so  steen  towards  the  summit,  that 
winds.  When  Ramond  had  reached  the  summit  of  the  boldest  bird-catchers  had  never  ventured  to  dhnb 
Mont  Perdu,  the  highest  of  the  Pyr^n^es,  he  perceived  it  The  mother,  however,  contrived  to  ascend  it;  but 
no  livin^f  creature  but  an  eagle,  which  passed  above  she  arrived  too  late,  for  the  child  was  dead,  and  its  eyes 
him,  fly mg  with  inconceivable  rapidity  in  direct  opposi-  torn  out  Again,  in  the  year  1737,  in  the  parish  of 
tion  to  a  furious  wind  from  south-west  When  far  aloft,  Norderhougs,  in  Norway,  a  boy,  upwards  of  two  years 
and  no  longer  discernible  by  the  human  eye,  its  cry,  of  age,  was  running  from  the  house  to  his  parents,  who 
which  in  tl^t  situation  has  been  compared  to  the  squeak-  were  at  work  in  the  fields  at  no  great  distance,  when 
ing  of  a  puppy,  may  still  be  heard ;  and  such  is  the  sn  ea^^e  pounced  on  him,  and  carried  him  off  in  their 
wonderful  acuteness  of  its  sight,  that  from  the  same  ele-  sight,  in  spite  of  all  their  screams  and  efforts.  Ander« 
vation  it  will  mark  a  hare,  or  even  a  smaller  animal,  son,  in  his  History  of  Iceland,  asserts,  that  in  that 
and  dart  down  on  it  with  unerring  aim.  The  male  and  island  children  of  four  or  five  years  of  age  have  ezpe* 
female  usually  hunt  together,  and  the  mountaineers  aim  rienced  the  same  cruel  fate;  and  Ray  mentions,  that  in 
lege,  that  the  one  beats  the  bushes,  and  that  the  other  one  of  the  Orkneys  an  infant  of  a  year  old  was  seized 
pursues  the  started  |^ame.  Each  pair  live  in  an  insu«  in  the  talons  of  an  eagle,  and  conveyed  about  four  miles 
fated  state,  establishmg  their  quarters  on  some  high  and  to  its  eyry ;  while  the  mother,  knowing  the  spot  pur- 
precipitous  diff,  at  a  respectful  distance  (torn  others  of  cnied  the  bird|  found  her  child  in  the  nest,  and  took  it 
the  same  species,  and  occasionally  interrupting  their  si«  home  unhurt 

lence  by  a  sharp,  piercing,  and  lugubrious  cry.    Th^        The  nest  is  usually  placed  horizontally,  in  the  hollow 

are  extremely  tenacious  of  life,  whence  probably  brigi-  or  fissure  of  some  high  and  abrupt  rock,  and  is  con« 

nated  the  eastern  notion,  that  they  possessed  Uie  power  structed  of  sticks  of  five  or  six  feet  in  length,  interlaced 

of  renewing  their  youth.    Keysler  alludes  to  an  indi.  with  pliant  twigs,  and  covered  with  layers  of  rushes, 

vidua],  which  lived  a  hundred  and  four  years  at  Vien-  heath,  or  moss.    Unless  destroyed  by  some  accident,  it 

na,  though  in  a  state  of  confinement    Nor  is  it  less  is  supposed  to  suffice,  with  occasional  repairs,  fcnr  the 

remarkable  for  enduring  abstinence,  espedally  when  same  couple  during  their  lives.    It  is  said  that  a  pea« 

deprived  of  exercise;  for  one,  taken  from  a  fox-trap,  sant  once  got  a  comfortable  subsistence  for  himself  and 

refused  food  for  five  weeks,  when  it  was  killed.    Redi  family  out  of  an  eagle's  nest;  and  that  he  protracted 

likewise  informs  us  that  he  kept  two  alive,  the  one  for  the  assiduity  of  the  old  birds,  by  dipping  the  winn, 

twenty-eight,  and  the  other  for  twenty-one  days  with«  znd  thus  retarding  the  flight  of  the  young,  as  also  by 

out  food.    In  old  age,  individuals  of  this  species  become  binding  the  latter,  so  as  to  increase  their  cries,  and  thus 

more  or  less  hoary,  or  partially  of  a  pure  white ;  and  stimulate  the  urgency  of  the  parents  to  supply  their 

similar  changes  are  induced  bjf  disease,  and  protracted  wants.    It  was  lucky  for  him,  however,  that  the  old 

captivity  or  Lunger.  From  their  solitary  and  domineer*  ones  did  not  happen  to  encounter  him,  as  their  resent- 

Sng  habits  they  keep  all  other  birds  of  prey  at  a  distance  ment  might  have  proved  fatal.    An  Irish  peasant,  who 

from  their  haunts,  and  ddight  in  combats  and  rapine ;  hsd  determined  to  rob  an  eagle's  nest  on  one  of  the 

but  they  seem  to  be  averse  to  carrion,  and  to  disdain  islands  of  the  lake  of  KiUarney,  was  less  fortunate.  He 

the  insults  of  weak  and  petty  animals,  attacking  and  swam  over,  indeed,  when  the  old  birds  were  gone;  but  (Hi 

bearing  away  lambs,  kids,  young  gazdles,  &c.    Their  his  return,  whQe  still  up  to  Uie  diin  in  water,  they  fell 

strengfli  chiefly  resides  in  tne  bedc,  talons,  and  wings ;  on  him,  killed  him  on  the  spo^  and  rescued  their  off* 

and  there  is  scarcely  any  animal  that  is  m  match  for  spring.. 

them,  as  they  are  capable  of  giving  the  most  terrible        The  female  of  the  present  species  usually  lays  two, 

annoyance  without  much  danger  to  themselves,  inso-  sometimes  only  one,  and  rarely  three  eggs,  of  a  dirty 

much  that  a  single  fliap  of  their  wing  has  struck  a  man  white,  speckled  wiUi  rufous  or  reddish.    The  incubiu 

dead  in  an  instant.    Unless  taken  when  quite  young,  tion  lasts  thirty  days.    The  eaglets  are  at  first  covered 

they  are  scarcely  tp  be  tamed.    In  the  depth  of  winter  with  a  white  down ;  and  their  early  feathers  are  of  a 

they  sometimes  descend  from  the  mountains  and  take  pale  yellow.    Like  the  rest  of  thetnbe,  the  royal  eagle 

refuge  in  the  forests,  as  in  those  of  Orleans  and  Fon-  drives  off  the  young  from  its  nest  as  soon  as  they  are 

lainebleau.    When  they  regale  on  ttieir  mangled  prey,  able  to  shift  for  themselves,«->a  drcumstance  which 
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Dmitho.  Pliny  «titcfl  like  an  degttit  |)hilosoplier,  and  Thomson 
^^gy*  describes  in  the  genuine  spirit  of  poetry. 
"""""^^  European  falconers  have  long  since  desisted  from  at« 
tempting  to  press  the  eagle  into  their  service^  both  on  ac« 
eountof  Its  weighty  (from  l6  to  18  ponnds^^hich  renders 
it  inconvenient  to  carry  on  the  hand,  and  of  its  untract* 
able  and  malevolent  dispositions.  Yet,  in  some  regions 
of  Persia  and  India  it  is  tutored  to  the  hunting  ci  deer 
and  antelopes ;  and  the  Kirgis,  a  nomadic  horde,  who 
pitch  their  tents  to  the  east  of  the  Caspian  Sea,  are  as 
Knowing  in  young  eagles,  as  our  jockeys  are  in  horses, 
and  wiU  give  the  Russian  dealers  a  fine  horse  or  a  sheep 
in  exchange  for  an  eagle  suited  to  their  purpose,  while 
they  will  scarcely  offer  the  most  contemptible  trifie  for 
another  that  gives  no  indication  of  possessing  the  pro- 
per qualities.  Here,  then»  we  have  an  illustration  of 
an  important  soological  position,  that  individuals  of 
the  same  species  wioely  differ  from  one  another  in  re* 
apect  of  temper  and  talents.  The  independent  Tartars 
have  long  been  accustomed  to  discipline  this  species  to 
the  diace  of  hares,  foxes,  antelopes,  and  even  wolves ; 
and  the  practice  is  at  least  as  old  as  1269,  when  Marco 
Polo  contemplated,  with  admiration,  the  diversions  of 
the  Grand  Khan  of  Tartary,  who  had  several  eagles 
that  were  devoted  to  this  kind  of  sport.  This,  how- 
ever, like  other  eagles,  has  a  very  unperfect  sense  of 
ameU,  and  hunts  merely  l^  its  exquisite  sight.  AU 
though  it  frequently  gets  ntt  in  wmter,  and  its  flesh 
contracts  no  offensive  flavour,  it  is,  nevertheless,  too 
to^rii  and  stringy  to  be  used  as  food. 

From  its  stately  demeanour,  and  the  altitude  of  its 
flight,  the  eagle  was  denominated  by  the  ancients  the 
Cduiial  Bird,  and  regarded  in  their  mythology  as  the 
Mestenger  cfjotfe^  and  worthy  of  bearing  the  uinnder- 
bohs  in  its  talons.  Its  figure^  in  gdd  or  silver,  and 
placed  on  the  end  of  a  spear,  was  the  military  ensign 
of  the  Romans  and  of  tne  Persians ;  and  it  has  been 
adopted  in  modem  heraldry  as  an  emblem  of  power. 

F.  metmi,  Gmel.  &c  including  his  Macuhius;  Aqui* 
la  planga,  Vieill. ;  SpoiUd,  Bough^fooied,  or  Plaintive 
Eagle,  Body,  head,  wings,  and  tail,  of  a  glossy  brown, 
of  various  degrees  of  intensity,  according  to  age. 

Althou^  not  numerous  in  any  particular  district, 
the  spotted  eagle  is  spread  over  Europe,  with  the  ex- 
ception, it  is  weged,  of  Denmark,  Sweden,  and  Nor- 
way ;  but  it  is  not  uncommon  in  Russia,  Siberia,  and 
even  Kamtschatka.  It  occurs  likewise  in  Asia  Minor, 
Peru,  Arabn,  and  in  Africa;  and  a  variety,  with  an 
imbricated  tail,  is  found  in  New  Holland.'  The  female 
bnOds  her  nest  on  lofty  trees,  and  lays  two  white  eggs, 
streaked,  at  wide  intervids,  with  red.  Ducks,  pigeons, 
rats;,  and  large  insects,  are  its  principal  prey.  It  is  of 
less  spirited  dispositions  than  other  eagies,  and  is  re* 
markable  for  ita  plaintive  cry.  Being  more  easily 
tamed  than  most  of  the  race,  it  has  sometimes  been 
used  in  falconry,  but  seldom  with  much  success,  on 
account  of  its  want  of  courage ;  for  it  has  been  sub- 
dued and  brought  to  the  ffround  by  a  sparrow-hawk. 

F.  anuger,  Shaw ;  F.  oelUcus,  Lath.  1  Griffardg  Le- 
vaiU. ;  Griffardt  or  Warlike  Eagle.  Grey-brown  tSbove, 
white  beneatii ;  hind-bead  crested,  the  smaller  wing-fea- 
thers and  tail  crossed  with  whitish  bars.  The  male 
differs  from  the  female,  chiefly  in  the  greater  darkness 
of  its  colouring.  About  the  siae  of  the  royal  eagle.  It 
ia  a  very  fierce  and  ravenous  species,  preying  on  the 
7011W  of  antelopes,  hares,  and  <^er  small  quadrupeds, 
and  miving  predacious  birds  from  its  domain.  When 
he  has  slain  his  victim,  troops  of  crows  and  vultures 
flodc  from  diflmnt  quarters,  to  partidpate  of  the  spoil; 


31 

but,  standing  on  the  dead  body,  his  hau^ty  and  me-  OmUbo. 
nacing  attitude  suflBces  to  ward  off  the  band  ci  greedy  ._|^'_. 
and  importunate  plunderers.  The  female  builds  her  '  ~ 
eyry  either  on  very  taU  trees,  or  on  abrupt  points  of 
rock,  constructing  a  large  plati(mn,  strong^  enough  to 
bear  the  weight  of  a  man.  The  eggs,  which  are  two 
in  number,  are  almost  spherical,  and  perfectly  white. 
During  incubation  the  nude  caters  for  tne  fiunily ;  but, 
when  the  young  have  grown  a  little,  their  ravenous 
appetite  consumes  the  supplies  of  both  parents.  ^  The 
gnffard  is,  in  fact,  uncommonly  voracious.  Levaillant 
preserved  one  alive,  which  he  had  lamed  in  the  wing, 
and  which,  during  three  days,  refused  every  kind  of 
nourishment;  but  it  then  became  insatiable,  was  thrown 
into  a  state  of  extreme  agitation  whenever  meat  waa 
presented  to  it,  and  would  often  swallow  an  entire* 
lump  of  nearly  a  pound  weight.  Even  when  its  crop 
was  filled,  it  refused  nothing,  and  bolted,  indiscrimi* 
nately,  every  kind  of  flesh,  not  excepting  that  of  other 
birds  of  prey.  It  is  a  native  of  Africa,  particularly  of 
tile  Namaquas,  and  is  conspicuous  for  strength,  courage, 
and  ferocity. 

F.  haliaelut,  Lin.,  &c  including  F.  arundinaceus,  Htliieituc. 
GmeL ;  Bald  Bmxard,  Fishing  Eagle,  Fishing  Hawk^ 
and  Ofprey  Eagle,  of  some  of  the  English  wnters;  al« 
ihou^,  to  prevent  confusion,  we  would  restrict  the 
latter  to  F.  ossifiragus^    The  Linnaean  specific  name, 
we  may  also  remark,  is  not  sufficiently  appropriate,  aa 
the  bira  haunts  fresh  in  preference  to  salt  water.  Brown 
above,  white  beneath,  with  whitish  head,  and  blue  cere 
and  le^.    The  minuter  markings  vary  considerably^ 
>uxxirdmg  to  age.    The  male  is  one  foot,  and  nine  or 
ten  inches  long;  the  female  two  feet,  and  measures  Bve 
feet  and  a  half  from  tip  to  tip  of  the  expanded  wings. 
The  legs  are  short  and  strong ;  the  outer  toe  turns  ea« 
sily  backwards,  and  the  claw  belonging  to  it  is  larger 
than  that  of  the  inner  one,  by  whidi  contrivance  the 
slippery  prey  is  more  easily  secured.    Many  of  the  el- 
der omitnologists  have  erroneously  alleged,  that  it  haa 
one  foot  sub*palmated.    It  makes  its  nest  in  the  cre- 
vices of  rocks,  or  on  the  tops  of  tall  trees,  and  occa* 
rionally  on  the  ground,  among  reeds,  laying  from  two 
to  four  white  eggs,  spotted  with  reddish,  raUier  smaller 
than  those  of  the  domestic  hen.    Colonel  Montagu  once 
saw  a  nest  belonging  to  a  pair  of  this  species,  on  the 
top  of  a  ruined  chimney  on  an  island  in  Loch  Lomond. 
It  was  large  and  flat,  formed  of  sticks  laid  across,  lined 
with  flags,  and  resting  on  the  sides  d  the  chimney. 
From  an  expression  which  occurs  in  some  old  acts  of 
parliament,  there  is  reason  to  believe  that  the  bald  bua« 
xard  was  once  trained  to  fishing  in  England.    It  is  now 
rarely  met  with  in  that  country,  residing  chiefly  near 
water,  especially  large  rivers  and  lakes,  and  feeding 
principally  on  fish,  which  it  catches  with  great  eager- 
ness, and  on  whidi  it  pounces  with  astonishing  rapidi- 
ty, sometimes  plunging  two  feet  under  the  sur&ce  of 
the  water,  carrying  off  its  capture,  and  devouring  it 
at  leisure  at  some  distance.    In  the  breeding  season,  it 
is  fVequentiy  seen  about  the  Lake  of  Killamey  in  Ire- 
land.   It  is  found  in  most  of  the  countries  of  Europe, 
from  Sweden  to  Greece,  and  is  very  common  in  Siberia, 
where  the  inhabitants  foolishly  believe,  that  a  amgle 
scratch  of  its  talons  is  highly  poisonous.    It  has  been, 
moreover,  ascertained  to  inhabit  Egypt,  Nigritia,  Bar- 
bary,  and  Louisiana.    These  birds  are  almost  dwaya 
observed  in  pairs,  except  during  the  prevalence  of  se« 
vere  frost,  when  the  waters  are  congealed,  and  when 
they  usually  separate  in  quest  of  milder  skies.    Dnrinff 

the  spring  and  summer  months,  the  bald  bosaMd  u 
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^Kmliho-  frequently  Been  hovtrin;^  ovte  the  large  rhren  in  Aiiia- 
joey'     ricB,  or  testing  on  the  wmg  fbr  aevend  minutes  st  A 

'—  1  ^"  time^  tfien  mddenljr  darting  down,  and  seldom  emer- 
ging "without  a  fish  m  its  talmiSr  It  then  shakes  off  the 
water^  like  a  mist,  and  shsoes  its  course  to  the  woods. 
The  white-headed  eagte^  which,  on  those  occasions,  is 
usually  on  the  watch,  instantly  gives  chace,  and  endear 
vours  to  soar  ahove  it,  when  the  bald  buzzard,  alarmed 
for  its  own  safe^,  drops  the  fish,  which  the  eagle  never 
fiiils  tocatch  berore  it  reaches  the  ground* 

There  are  several  varieties  of  this  species,  among 
whidi  m^  be  included  those  of  Carolina  and  Caventie. 

OHtfragut.      JP.o^^agtif^Gmel.  and  Lath,  including  AUncuia  and 
A&ieauJmf  whidi  only  denote  changes  of  sex  and  ase. 
S0a  Eagk,  or  Osprey.  Grey  brown,  spotted  with  da»« 
er  brown  above ;  breast  and  belly  brown  ffrey,  spotted 
with  blackish ;  the  mat  wing  feathers  blackish,  and 
those  cf  the  tail  of  a  i>lacki^  grey  outwardly,  and  deep 
cinereous,  on  the  inner  side.    A  sort  of  beurd,  or  tuft 
c^  feathers^  depends  from  the  base  of  the  under  man« 
dible.    In  the  old  birdsy  the  tail  is  pure  white.   Length 
of  the  male  two  feet  four  inches,  and  of  the  female  two 
feet  ten  inches  at  most,  and  the  extent  of  wing  j^even 
feet    It  is  a  native  of  Europe,  and  also  of  Norm  Ame« 
rica ;  but  the  American  v^rietv  is  the  larger  of  the  two. 
It  is  very  fV^uent  in  Kamtschatka,  and  is  found,  dur- 
ing Bununer,  even  on  the  arctic  coasts.    It  is  likewise 
common  in  Russia  and  Iberia,  and  far  from  rare  about 
the  Caspian  Sea,  where  it  breeds  in  the  behest  trees. 
It  chiefly  affects  sea  coasts,  and  ^e  vicinity  of  lakes 
and  rivers.    Though  it  can  neither  swim  nor  dive,  it^ 
pounces  with  great  rapidity  on  fish,  as  they  happen  to' 
come  near  the  surface  of  the  water,  falling  down  on 
them  like  a  lump  of  lead,  with  a  loud  sousing  noise  and 
scream,  canying  them  off  in  its  talons,  and  devouHnff 
them  in  some  niace  of  security.^   In  attemptinff  to  catch 
overgrown  fish,  however,  it  is  sometimes  drowned, 
being  drsgj^ed  forcibly  under  water  when  unable  to 
disengage  its  talons.    Bufibn  adverts  to  its  alleged  im- 
perfection of  vision,  noticed  by  Aristotle,  and  whidi 
Be  traces  to  the  addition  of  a  membrane  in  the  eye, 
which  appears  )ike  a  spedc,  but  which  does  not  mate- 
rially impede  the  transmission  of  light,  since  the  bird 
hunts  for  its  prey  both  in  the  twilight  and  during  the 
night    This  species  is  not  unfrequent  in  Scotland  and 
the  Orkney  islands,  where  it  is  known  by  the  name  of 
Erne,— an  appellation^  however,  which  u  vaguely  be« 
stowed  on  the  golden^  and  some  other  sorts  of  eagles. 
The  osprev  is  also  frequently  confounded  with  the 
golden  esffle.    The  female  breeds  on  high  trees,  or 
diffs  on  the  sea>shore,  and  lavs  two  roundirii  white 
B,  thinly  «prinkled  with  reddish  spots. 
*he  Oreenlanders,  who  kill  these  birds  with  arrows, 
or  catch  them  by  snares  laid  on  the  snow,  eat  their 
flesh,  make  under  garments  or  beds  of  their  skins  sew- 
ed tq^ther,  and  use  the  beak  and  daws  as  amulets  in 
the  treatment  of  various  complaints. 

F.  voeifer,  Shaw.    Fociferou*  Eagle.  Brown  ferrugi- 
nous, undulated  with  black ;  head^neck,  breast,  and  tail, 
.white.    The  craw,  which  is  slightly  visible,  is  covered 
.with  long  friaaled  down.    The  female  Is  stronger  than 
*the  male,  but  less  brilUant  in  her  attire.    The  sexes 
.are  inseparable  companions,  hunting,  flying,  and  rest- 
ing together.    They  subsist  chiefly  on  &h,  darting 
down  from  the  air  with  inexpressible  celerity  on  such 
•as  they  perceive,  striking  the  surface  of  the  water  with 
a  loud  noise,  and  even  submerging  their  whole  body 
to  secure  thdr  prize.   They  also  devour  a  sort  of  large 
iijuurdt  which  abounds  in  some  of  the  African  rivers. 


^i 


Vocifer. 


and  occasionally  antelopes,  but  never  bh-ds.  Their  loud   Omithi 
anddamorous  call  resounds  through  the  vast  sditudea    •  loc7.| 
of  Southern  Africa.    They  are  rare  at  the  Cape  of  ''"'V^ 
Good  Hope,  and  sddom  met  with  till  about  sixty  or 
eightj  leagues  in  the  interior  of  the  country;  but  the 
dutnct  in  which  th^  most  frequently  occur  is  about 
the  Bay  6f  Lagoa.    Like  most  other  eagles  diey  place 
their  nest  either  on  the  to^  of  lofty  trees,  or  on  the 

flints  of  rod(s,  and  line  it  with  wool,  feathers,  &c> 
he  eggs  are  shaped  like  those  of  the  turkey^  but  larg- 
er, and  also  whiter. 

F.  albescens^  Daud.^  Blancharii  Levaill.  Albetceni  Albticn 
Eagk.  Whitish,  varieffated  above  with  ydlowish 
brown ;  tail  black,  barred  with  white;  back  of  the  head 
slightly  crested.  About  a  third  srodler  than  the  gol- 
den eagle,  and  of  a  more  slender  shape.  First  observed 
by  LevaUlant  in  the  regions  of  Africa  that  confine  on 
the  Cape  of  Good  Hope.  The  albescent  eagle  pursues 
its  game  with  such  agility  that  hardly  any  bird  can 
outstrip  it  It  is  partial  to  a  sort  of  wood  pigeon, 
whose  flight  is  also  very  ra{>id,  but  which  rardy  escapes 
its  fangs.  It  likewise  subsists  on  wood  partridges,  and 
on  a  very  diminutive  kind  of  antelope,  wUch  occurs 
only  ih  the  forests.  There,  concealed  oehind  the  thick 
branch  of  a  tree,  this  eagle  watches  his  prey^  whidi  he 
seizes  by  rushinff  down  on  it  with  noise.  No  sooner 
has  he  accompliuied  the  capture,  than  all  the  crows  in 
the  ndgbbourhood  flock  around  him  to  share  in  the 
spoil ;  but  he  defies  alike  their  approach  and  their  da* 
mpur,  so  that  they  are  contented  to  remain  under  the 
tree  on  which  he  makes  his  repast,  and  pids  up  the 
fallen  fragments.  He  never  eats  his  game  on  the  ground, 
but  always  bears  it  to  some  lofly  station,  and  [dudca 
off  the  feathers  before  he  dispatches  it  "  But  what  is 
very  extraordinary,*'  observes  Levaillant,  '<  and  aeenia 
difficult  of  belief  in  a  bird  whose  ordinary  food  oon« 
aists  of  birds,  is,  that  the  smallest  of  them  may  fly,  or 
remain  near  him  with  impunity,  and  even  alight  on  his 
cVry ;  for  he  not  only  does  them  no  harm,  but  beocnnes 
their  protector,  and  defends  them  against  other  birds 
of  prey.**  But  he  suffers  no  ravenous  bird  to  approach 
hia  domain,  chasing  and  harassing  it  till  it  retires. 
When  tranquQ,  and  sated  with  food,  he  repeats,  for 
hours  together,  a  weak  and  shrill  cry.  The  nest  is  placed 
on  the  top  of  the  highest  trees,  and  contains  two  white 
^ggs,  as  large  as  those  of  the  turkey  hen,  and  rounder. 
Tne  male  and  female  perform,  alternately,  the  functions 
of  incubation. 

Cathanfki» 

Beak  curved  from  the  base. 

F.  pa/irmiartfi#,  Lin.  &c.  including  the  soBinariia  Oosha 
and  gentilis  of  GmeL  and  Lath.  Goshawk.  Uroer  Paioa 
parts  bluidh*cinereous ;  a  broad  white  stripe  ;anove  '^^'** 
the  eyes ;  the  under  parts  white,  with  transverse  bars, 
and  longitudinal  lines  of  dark  brown ;  tail  dnereoua^ 
with  four  or  five  blackish  brown  bars.  The  beak  is 
bluish  black,  the  cere  yellowish  ffreen,  and  the  iris  and 
the  feet  are  yellow.  Length  of  the  female  8l>out  two 
feet ;  size  of  the  male  about  one*third  less..  In  the 
femde  the  brown  prevail  over  the  bluish  shades,  and 
the  number  of  small  brown  bars  under  the.  breast  ia 
greater.  Like  others  of  the  fidcon  tribe,  the  goshawk 
IS  sometimes  entirely  white,  or  nearly  so,  and  some* 
times  the  head  white,  and  die  rest  of  the  body  marked 
as  usual,  or  with  occasional  variations.  It  is  a  native 
of  every  quarter  of  the  elobe,  being  found  in  Iceland^ 
Russia,  Poland,  Denmark,  Great  Britain,  France,  Swit- 
zerland, Germany,  Italy,  Greece,  Persia,  Annenia,and 
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in  Ttfioof  parts  of  Africa  and  North  America.    In  this  bold  and  ravenous  propensitis%  this  spanow-ihawk  is   Orajtbo^ 

island^  it  principally  occurs  in  Scotland.    It  breeds  on  more  easily  tamed  than  most  birds  of  pre^,  axid  not      'ogj. 

the  tops  of  hign  trees,  the  female  laying  four  or  &^e  unsuscepUble  of  attachment    The  young  bird»  it  is  ak  —"  » 

^gs^  of  a  bluish  white,  spotted  with  fulvous.    It  flies  leged,  may  be  used  as  food, 

low,  proves  very  destructive  to  game,  pigeons*  and  F.  minullus.  Lath.    &c.      Jinflrf  Soanxm^Junok*  Miauliui. 

poultry,  an4  dashes  through  the  woods  with  great  im«  Brown  above,  white  beneath*  breast  marked  with  dei^ 

petuosity  after  its  quarry;  but  if  it  cannot  almost  im«.  scending  brown  streaks,  and  the  abdomen  with  dai 

medlatdy  catch  the  object  of  its  pursuit,  it  desis^,  and  scending  brown  bars.    Although  th^  small  qpedes  does 

'  perches  on  a  bough,  till  some  other  opportunity  occurs,  not  exc^  the  size  of  the  bjac^bixd,  it  is  by  no  means 

In  the  days  of  fidoonry.  It  was  held  in  nigher  estimation  deficient  in  county  or  assiduity;  for  it  drives  tht 

th4n  any  of  the  short- winged  hawks,  imd  was  used  for  butcher-bird  from  its  neighbourhood,  and  fears  not  to 

the  larger  sorts  of  game,  as  it  still  is  in  the  great  sports  attack  the  kite  and  the  buzzard ;  but  crows  are  the 

ingexcursions  of  tne  emperor  of  China.  most  marked  object  of  its  perseqotion ;  for  it  diases 

>ch)ii.          J^>  cachinnans,  Lin.  &c  Niacagua  of  Azara.  Lat^hm  them  with  eager  impetuosi^,  uttering  a  cry  whioh 

mm,         ing  Falcon,    Cere  and  legs  yelu>w;  eye-lids  white;  has  been  compared  to  that  of  the keatnL    The  smaller 

body  variegated  with  brown  and  whitish ;  top  of  the  birds  are  its  ordinary  food;  but  when  a  auffidency  of 

head  black,  surrounded  by  a  white  ring.    Native  of  these  cannot  be  procured,  it  has  recourse  to  some  of 

Paraguay,  Cayenne,  and  other  regions  of  South  Ame*  the  larger  sorts  of  insects,  particularljr  of  the  mantis 

ricaHtaunting  flooded  savannahs  and  marshy  grounds,  and  locust  tribes.    The  female,  which  is  nearly  twice 

and  perdiing  on  dried  and  elevated  branches  of  trees^  the  size  of  the  male,  but  with  plumage  of  duller  tints; 

whence  it  is  conjectured  to  feed  on  fish,  frogs,  lizards,  forms  its  nest  in  rather  a  coarse  style,  of  small  twigs, 

and  other  reptiles.    It  is  of  gentle  dispositions,  and  ra-  intermixed  with  leaves.and  moss,  and  lined  with  leaves, 

ther  a  stupid  bird,  occasion  Jly  uttering  a  sound,  which  moss,  or  wool ;  in  this  she  lays  four  or  five  eggs.    As 

is  expressed  by  its  vernacular  appellation,  and,  when  Levullant  was  sitting  at  a  tables  engaged  in  preparing 

disturbed,  emitting  a  shrill  and  sudden  cry,  as  if  laugh*  some  birds  latel;^  killed,  one  of  these  hawks  sudden^ 

ing..  stooped,  and,  seizing  one  of  the  recently  stuffed  spea« 

mens,  and  flying  with  it  to  a  neighbouring  tree,  beffaH 

Sparroto^hawks,  ^^  plume  and  tear  it  open,  but  finding  nothing  but 

Sparrow.         Denote  such  of  the  present  tribe  as  have  long  and  ^^^  '^^  cottoii,  seemed  indignant  at  the  disappoint-^ 

biwki.        slender  tarsi.  ment,  and  at  length  contented  itself  with  devouring 

Nkus.           F'Uisus,   Lin.  &C.    Sparrow-hawk^     Bluish.4nner»  the  head,  the  only  part  which  remained  in. ita natural 

eous  above ;  a  white  spot  on  the  nape,  white  beneath;  state. 

with  brown  undulations ;  taU  ash-grey,  with  five  bars  F.  musicus,  Daud.  and  Lath.  C haunting  i^parrofV»  Mutkus. 
of  blackish  dnereous«  The  colouring,  however,  is  veiy  hawk.  Grey  above,  with  brown  undulations  benMb, 
liable  to  vary,  and  specimens  entirely  milk*whitehave  black  wing  feathers,  and  brown  wedge-shaped  tail, 
been  sometimes  observed.  barred  with  white*  An  el^sant  species,  of  the  size^of 
This  species  is  well  known  for  its  depredations  the  common  falcon,  observed  by  Levailknt  in  the  int' 
among  poultry,  and  is  numbered  by  falconers  among  terior  of  Africa,  where  it .  builds  in  woods,  laying  fonr^ 
the  short  willed  hawks,  or  such  in  which  the  wings,  white  and  nearly  round  egffs.  The  female  is  «  third 
when  dosed,  &U  short  of  the  end  of  the  taiL  Tike  larger  than  the  male,  and  both  commit  great  havock' 
length  of  the  male  is  usually  about  twdve  inches,  its  among  the  smaller  kind  of  game»  as  quails,  partridges, 
extent  of  wing  twenty-three  inches,  and  its  weight  &c.  They  even  attack  hares,  and  will,  like  the  buz- 
acaroely  five  ounces^  whereas  the  female  measures  about  zard,  feed  on  moles,  rats,  field-mice,  8cc  In  the  breed- 
fifteen  inches  in  length,  and  weighs  about  nine  ounces,  ing  season,  the  note  of  the  male  is  much  more  musical 
She  builds  in  lofty  trees,  old  ruins,  or  high  rocks,  fre-  than  that  of  any  bird  of  prey,  and  is  heard  at  the  dawn 
quentW  occupying  the  old  nest  of  a  crow,  and  laying  of  dayi  or  in  the  dusk  of  the  evening,  and,  not  unfre- 
from  four  to  six  egss,  of  a  dirty  white,  and  sometimes  quently,  during  the  greater  part  of  the  night.  It  sings 
of  a  bluish  tinge,  blotched  at  the  large,  and  sometimes,  out  in  a  loud  tone  for  more  than  a  minute,  and,  after 
though  rarely,  at  the  narrow  end,  with  rust  colour,  an  interval,  begins  anew.  During  its  song,  it  is  so  re- 
Though  it  flies  low,  it  is  very  fierce  and  predadous.  It  gardless  of  its  own  safety,  that  a  person  may  approach 
more  or  less  abounds  in  almost  every  quarter  of  the  veiy  near  to  it ;  but  at  oUier  times  it  is  extremely  sus«- 
world,  being  found  as  high  as  Sondmor,  and  in  the  picious,  and  takes  flight  on  the  most  trifling  cause  of 
Faroe  Ues,  though  not,  as  alleged,  in  Siberia,  and  alarm.  Should  the  male  be  killed,  the  female  may  also 
again,  as  tax  souUi  as  Africa.  In  this  country,  it  is  be  shot  without  difficulty  )  for  her  attachment  to  him> 
common  in  most  of  the  wooded  or  inclosed  jparts  of  the  is  such,  that  she  continues  flying  round  with  the  most' 
kingdom,  but  is  of  less  frequent  occurrence  ui  the  more  plaintive  voice,  and  often  passes  within  a  few  yards  *of 
champaign  districts.  In  some  parts  of  Europe  it  the  fowler.  If,  however,  the  female  should  happen  to 
seems  to  be  a  partial  migrant;  for  Belon,  long  ago,  be  shot  first,  the  male  retires  to  die  top  of  some  dis- 
witnessed  their  passage,  as  Sonnini  more  recently  did,  tant  tree,  and,  without  ceasing  his  song,  becomes  un« 
when  at  sea,  between  Italy  and  Barbv y.  On  the  ap«  commonly  shy  and  wary, 
proach,  of  winter,  legions  of  them  move  southward,  to  K"i 
the  dismay  of  the  smaller  and  weaker  mi^tory  bands,.  Af/e^, 

on  which  they  prey  with  crud  assiduity,  and  from  Have  short  tarai,  weak  toes  and  daws,  and  a  beidc  Kites,* 

which  circumstance  the  mariners  in  the  Mediterranean  small  and  weak  in  proportion  to  their  size.    Their 

term  them  corsairs.    In  Egypt,  they  are  stationary  long  wings  and  forked  tail  enable  them  to  fly  with 

throughout  the  year,  and  many  of  tltem  are  habituate  great  ease  and  rapidity. 

ed  to  a  town  life,  usually  taking,  up  thdr  abode  along  F.  JiircatHs,   Lin.     Am.      SwaUow^tailed    Fakon^  Parcstui* 

with  kites  and  vultures,  on  the  terraces  of  the  housesj  White ;  with  the  bade,,  wings,  and  very  long  Ibrked 

and  sparing,  as  if  by  implied  contract,  the  turtledoves,  tail,  purplish  Uadc .  About  two  feet  long,  and  of  very 

Indeed,  we  should  remark,  that,  notwithstanding  its  elegant  proportions  and  plumage,  the  wm>Ie  bird,  on  a 
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Omiiho*   general  view,  having  the  appearance  of  aome  gigantic 
,   '^'      species  o£  swallow ;  but  the  carved  bill,  and  len^en- 
'        c^  plumes  on  the  .thighs,  denote  its  true  station  in  the 
system.    It  feeds  principally  on  insects,  which  it  catch- 
es in  its  flight ;  but  it  also  preys  on  the  smaller  kinds  of 
snakes,  liaards,  &c  and  is  often  observed  to  tear  off  the 
nests  <^  wasps  as  it  glides  along  the  trees  on  which 
they  are  fixed.    Found  in  Carolina^  Louisiana,  &c. 
but  migrates  to  South  America  on  the  approach  of  cold 
weather. 
Milfiu.  F.  miivus,  Lin.  &c.    Ccmmon  Kite*    Prov.  Glead, 

Greedy  Giead^  and  Puiiock,  Variegated  with  brown^ 
and  ferruginous  ;  head  whitish,  and  streaked  with 
brown,  tau  ferruginous,  and  much  forked.  The  male 
weij^  about  two  pounds  six  ounceSf  and  measures 
two  feet  two  inches  in  length,  and  upwards  of  five 
feet  in  extent  of  wing.  The  female  is  somewhat 
larger. 

The  kite  is  a  native  of  moat  of  the  countries  of  Eu« 
rope,  and  of  various  regions  of  Siberia  and  of  Africa. 
It  likewise  occurs  in  some  of  the  provinces  of  Ameri« 
CB.  Although  it  has  be^i  traced  to  the  south  of  Nor- 
way, there  is  reason  to  believe  that  many  of  those 
which  breed  in  Europe  retire  into  Egypt,  or  other 
hot  latitudes,  during  the  cold  season,  llieir  appear- 
ance in  Greece,  during  the  spring,  is  alluded  to  by 
Aristophanes.  It  n,  nevertheless,  certain,  that  not  a 
few  in  this  and  other  countries  of  Europe,  are  station* 
ary  throughout  the  year.  The  species  is  partial  to 
hilly  and  wooded  situations.  Early  in  spring  the  fe- 
naale  makes  a  nest  in  a  fork  of  some  large  tree^  comi>os- 
ing  it  of  sticks,  and  lining  it  with  such  soft  materials 
as  diancte^  may  happen  to  throw  within  its  reach,  as 
wool,  the  inner  bark  of  some  tree,  hair,  bits  of  doth, 
&c.  The  egg8,  which  are  commonly  three,  and  rarely 
four,  are  larger  than  those  of  the  d^estic  hen,  and  of 
a  dirtv  white,  with  a  few  rusty  spots  at  the  large  end, 
thouefa  sometimes  quite  plain. 

The  most  ordinary  observer  of  our  native  birds  must 
be  acquainted  with  the  elegant  appearance  of  the  kite, 
while  sailing  aloft  in  its  cirding  night,  and  maintain- 
ing its  equipoise  by  a  slight  exertion  of  its  pinions  at 
distant  intervals.  It  is  wen  watching  the  surface  of 
the  soU  for  prey }  and  it  occasionally  descends  from  its 
any  height  on  some  bird,  or  other  creature,  within  its 
view ;  its  depredations  beinff  limited  to  animals  on  the 
ground,  as  young  rabbits,  bares,  game  of  all  kinds, 
poultry,  and  young  birds,  incspabie  of  flight.  It  will 
abo  destrcnr  young  lambs,  and  feed  greedily  on  carrion ; 
but,  in  default  of  these,  it  readily  eats  mice,  worms,  in- 
sects, and  even  snakes.  It  ire<]uently  resorts  to  the 
neighbourhood  of  towns,  to  pick  up  offals,  which  it 
also  sweeps  from  the  surface  of  the  water  with  great 
dexteri^.  Were  it  not  such  an  unmerdful  invader  of 
the  poultry-yard,  it  would  be  wdcomed  as  the  harbin- 
ger of  fine  weather  and  clear  skies,  with  which  its  prin- 
dpal  excursions  coindde,  whereas  its  clamours  are  said 
to  presage  rain  and  storms.  So  cowardly  is  it  in  iu 
dispositions,,  that  it  Ib  often  insulted  and  pursued  by 
the  crow,  and  that,  notwithstanding  its  vehement  ap- 
petite for  chickens,  the  anger  of  the  brooding  hen  will 
drive  it  away.  At  times,  however,  it  is  so  completely 
absorbed  in  the  gratification  of  feeding,  that  it  will 
allow  a  person  to  approach  near  it,  or  even  knock  it 
dpwn. 

In  the  towns  of  Upper  Egypt,  where  this  bird  is 
not  only  tolerated  but  cherished,  it  abounds  on  the  ter- 
races of  the  booses,  and  lives  in  perfect  harmony  with 
vulturesi  thus  rendering  a  most  important  service  to 
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the  community,  by  acting  aa  scavengers,  or  police*  OraiuJ 
men.    At  Constantinople  they  are  eaually  protected,      ^*\ 
and  conseauently  so  tame,  that  they  fly  towards  those  ^"'V^ 
who  whistle  on  them.    Busbequius  mentions,  that  he 
ordered  the  insides  of  a  sheep  to  be  cut  into  small 
pieces,  and  whistled  to  the  kites,  when  many  flew  about 
him,  and,  as  he  threw  the  bits  of  meat  into  the  air, 
ttkey  would  catch  them  before  they  fell  to  the  ground. 
In  the  days  of  King  Henry  VIII.  as  appears  from  the 
observations  of  Clusius,   even  the  British  metropolia 
swarmed  with  kites,  which  were  attracted  by  the  va- 
rious kinds  of  offids  thrown  into  the  street,  and  were  so 
fearless  as  to  snatch  up  their  prev  in  the  midst  of  the 
greatest  crowds ;  for  it  was  forbidden  to  kill  them. 

BuxEords. 

These  are  characteriaed  by  thdr  long  wings,  even 
tail,  and  the  beak  suddenly  curved  from  the  base. 

F.  apharus,  Lin.  &c.  Honey  Buzgard,  Prov.  Capped 
Bird.  Brown,  with  cinereous  bands  on  the  wings ; 
under  parts  white,  with  transverse  sub-ferruginous  bars^ 
the  space  between  the  eye  and  the  bill  covered  with 
feathers  very  compactly  arranged,  in  the  form  of  scales. 
This  last  circumstance  iB  more  characteristic  than  the 
disposition  of  the  colours,  which  varies  considerably, 
according  to  sex,  ace,  and  acddental  modifications. 
The  totd  length  of  the  full  grown  male  is  about  two 
feet,  the  extent  of  wing  four  feet  one  inch,  and  the 
weight  about  thirty  ounces. 

Although  the  honey  buzaard  has  many  of  the  pro* 
pensities  of  the  kite,  it  does  not,  like  it,  soar  aloft,  but 
flies  from  tree  to  tree,  and  from  bush  to  bush,  or  runs 
along  Uie  ground,  in  quest  of  fidd-mice,  frogs,  liaards, 
caterpillars,  &c.  It  feeds  its  youn^  with  the  larvse  of 
wasps,  and  perhaps  of  bees.  It  builds  in  trees,  form* 
ing  Its  nest  of  small  twigs,  lined  with  wool,  and  laying, 
for  the  most  part,  two  eggs,  but  sometimes  only  one, 
smaller,  and  not  so  round  as  those  of  the  buaaard,  of  a 
dirty  white,  and  blotched  all  over  with  rust  colour, 
but  sometimes  dotted  at  each  end  with  small  red  spots, 
and  surrounded  in  the  middle  with  a  broad  blood-co« 
loured  zone.  The  female  occasionally  makes  good  her 
lodging  in  the  old  nest  of  another  bird,  particularly  in 
that  of  the  kite.  This  spedes  occurs,  diough  sparing- 
ly, in  England,  and  in  France ;  its  numbers  have  been 
much  reduced,  but  it  abounds  in  some  of  the  northern 
and  eastern  parts  of  the  world,  as  in  the  open  regions 
of  Russia  and  Siberia,  particularly  on  the  borders  of 
Lake  Krasnojsrk,  where  the  most  ordinary  articles  of 
its  food  are  toads  and  lizards.  In  winter,  the  young 
birds  are  caught  in  snares,  being  then  fat,  and  reputed 
fit  for  the  table,  having  less  of  the  alkaline  and  am- 
moniacal  flavour  than  most  birds  of  prey,  and  which 
usually  yields  to  the  application  of  the  vegetable  adds, 
as  of  vinegar. 

jP.  iagopus,  Gmel.  Lath. ;  F.  plumipes,  Daud. ;  F. 
Sclavonicus,  Lath.  Buse  GantSe,  of  LevailL  Bough* 
lagged  Falcon*  Feet  feathered  to  the  toes,  a  large  brown 
patch  on  the  belly,  and  a  considerable  portion  of  the 
tail  white  from  its  origin.  These  characters  are  sufli- 
ciently  discriminative ;  and  the  more  general  msrkings 
are  liable  to  vary.  The  male  is  al^ut  nineteen,  oi 
twenty  inches  in  length,  and  the  female  two  feet  three 
inches.  It  occurs  in  the  North  of  Europe,  in  North 
America,  and  also  in  the  hesrt  of  Africa,  frequenting 
the  outskirts  d  woods,  in  the  neighbourhood  of  waters 
and  marshes,  and  feeding  on  smsiu  quadrupeds,  game, 
and  reptiles.  It  is  more  fierce  and  sanguinary  than 
others  of  its  tribe,  nestles  in  large  trees,  and  lays  four 
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itbo-    or  five  ^ggi,  nuoked  with  nddieh  undttktiom.    It  has  dtitance  ftom  the  avrfrce  of  the  soO,  «ttiekiii|(  wster  Ornitbo. 

fiometimes  been  shot  in  Enghuid.  fowls,  fish,  fitogB,  totdsj  end  eqnatic  vermes ;  their  long  ^^^ 

F.  buleo,  Lin.  &G.    F»  oommtmisfyicHf*    F.  variega*  legs  enabling  them  to  wade  on  the  maigins  of  the        ^  ^ 

tus,  F.  albidust  and  F.  wniccior,  GraeL      Commom  waters.    Thejr  have  likewise  recourse  to  rabbits,  and 

Stoautrd,  Prov.  PuUcck    Varied  with  brown  and  fer«  other  small  ffsme ;  nor  do  they  disdain  licards^  and 

ruginous  abov^  with  white  and  ferruginous  beneath ;  some  of  the  larger  insects.    Beinff  bolder  and  more 

cere  and  legs  yellow ;  tail  bittded  with  brown.    The  active  than  the  common  bussar^,   when  pursued^ 

eubordinatedetailsof  the  colouring  are  so  very  variable,  the  v  face  about,  and  make  a  vigorous  defence;  and 

that  scarcely  any  two  individuab  exactly  resemble  each  both  the  hobby  and  the  kestril  shun  their  approach, 

other.   The  female  is  generdly  of  darker  hues  than  the  Although  the  nest  is  sometimes  met  with  in  the  fork  of 

male,  weighs  about  thirty  ounces,  and  measures  about  a  large  tree,  it  is  much  more  commonhr  made  on  tha 

twenty-one  inches  in  leniflth^  and  four  feet  one  inch  in  ground,  among  short  wood,  fiirse,  or  fern,  and  com* 

extent  <^  wing.    It  is  the  Falco  ranivanu  of  Shaw,  posed  of  sticks,  rushes,  or  coarse  grass.    In  this  the 

the  GrenouiUard  of  LevaOlant,  and  the  Bugard  Roux  female  deposits  three  or  four  eggs,  considerably  smaller 

of  Vleillot.    The  lug  head,  short  neck,  thick  body,  than  those  of  the  common  buzsard,  and,  according  to 

domsy  limbs,  and  large  lifeless  eyes,  sufficiently  be-  Montagu,  who  observed  them  in  the  nest,  **  perfectly 

speak  the  alugcish  dispositions  of  the  buzsard.    Too  white,  without  anv  spots,"  whereas  Vi^lot  asserts^ 

heavy  and  indolent  to  hunt  by  flight,  it  will  continue  that  thev  are  whitish,  with  brownish  spots,  interming- 

inotionless,  for  hours  together,  on  a  tree,  bush,  stone,  led  with  some  others  of  a  dldded  brown."    In  the 

or  clod  of  earth,  till  some  game  passes  within  its  spring,  breeding  season,  when  the  female  is  employed  in  in* 

when  it  dashes  on,  uid  devours  it    Small  birds,  young  eubation,  the  male  will  soar  to  a  considerable  height, 

rabbits  and  luoes,  mdes>  field-mice,   lizards,  firogs,  and  remain  suspended  on  wing  for  a  long  length  of 

toads»  &c  constitute  its  ordinary  fare;  but,  in  default  time.    The  moor  buzzard  is  but  sparing^  dispersed 

of  th^se,  it  will  eat  worms,  beetles,  and  evMi  carrion,  over  most  of  the  countries  of  £uTO])e,  although  it  seems 

In  the  breeding  season,  it  is  more  active,  and  will  soar  to  abound  in  some  particular  districts;  thus,  Montagu 

to  a  oonsidetable  height,  ascending  in  a  spiral  direction,  remarks,  that  it  is  the  most  common  of  the  falcon  tnbe 

The  female  makes  Iwr  nest  in  the  fork  of  a  tree,  with  about  the  sandy  flats  of  the  coast  of  Carmarthen,  where 

large  sticks,  and  lines  it  with  wool,  hair,  or  other  soft  he  saw  no  fewer  than  nine  of  them  regaling  on  the 

substances,  and  sometimes  takes  possession  of  a  desert*  carcass  of  a  sheep ;  and  Cetti  acquaints  us,  that  it  has 

ed  crow's  nest,  which  it  enlarges^,  and  accommodates  to  greatly  multiplied  in  Sardinia.    In  former  times,  it 

its  purpose.    She  usually  deposits  two,  not  unfrequent-  was  used  bv  falconers,  for  the  chace  of  r^bits,  par« 

ly  uree,  and  seldom  four  eggs,  rather  larger  than  those  tridges,  and  quails  ;'but  it  has  long  since  been  rejected, 

qS  a  hen,  of  a  dirty  white,  or  greenish,  wd  most  com-  as  a  bird  of  igndble  flight. 

monly  spotted  with  rust-colour,  chiefly  at  the  larger        F.  cyaneus,  Lin.  &c.  including  Pifgargus,  which  is  ^/*b^^>'* 

end.    The  young,  when  in  the  nest,  are  covered  over  now  proved  to  be  the  female ;.  and  one  or  other  of  these 

with  a  yellowish  down ;  and  they  b^in  to  perch  on  designations  comprises  JF*.  albicans,  F.  oommunu,  E, 

bushes  about  the  middle  of  July,  when  they  utter  a  albus   of  Frisch,  F.  monianus,  B,  grueus,  Bahemicui, 

shrill  and  plaintive  cry.  It  has  likewise  been  observed,  Hudsonius,  and  Buffimii,  Gmel.    F.  rtdrigmonu,  and 

that  they  accompany  the  old  birds  for  some  time  after  ranworus,  Lath.    F,  europhigUtus,  Daud.  and  JP.  Urim 

quitting  the  nest,  a  circumstance  unusual  in  other  birds  giceps,  Nilson.    Bhte  Hawk,  of  Edwards ;  Ring^U, 

of  prey,  which  generally  drive  off  their  young  as  soon  and  Hen  Harrier,  of  Pennant  and  otibers,  and  KaiabiUa 

as  they  can  fly.    Ray  affirms,  that  if  the  hen  should  of  the  Orcadians.    M.  Temminck  proposes,  as  two^s- 

happen  to  be  killed,  the  code  buzzard  will  hatch  and  criminatinff  characters,  the  termination  of  the  wings  at 

rear  the  brood.    The  eyes  of  this  bird  are  readily  three  fourths  of  the  length  of  the  tail,  and  the  equal 

dazzled  by  a  strong  light;  and  it  seems  to  welcome  the  length  of  the  third  and  fourth  quills.    The  t^M'hnifal 

setting  of  the  sun,  espedidly  in  summer,  by  its  stridu*  definition  of  the  male  is,  whitish-grey,  with  a  collar  of 

lous  oil],  Uius  approaching  to  the  nocturnal  birds  of  sdffish  brown  and  white  feathers,  and  duskr  quill 

prey.     It  is  one  of  the  most  common  birds  of  the  hawk  feathers ;  and  that  of  the  female  brown,  with  mtugi- 

kind  that  we  have  in  this  country,  and  is,  indeed,  very  nous  variegations,  a  collar  of  stiffish  brown  and  white 

generally    spread  over  the  world,  exhibiting  many  feathers,  white  rump,  and  duskv  quill  feathers.    But; 

varieties,  several  of  which  have  been  inadvertently  the  varieties  of  marking,  inducted  by  age  and  other  cir« 

described  as  separate  species*    Although  of  little  ser-  cumstances,  are  too  numerous  and  minute  to  be  detail- 

vice  in  falconry,  it  is  capable  of  being  trained,  in  a  ed,  and  have  contributed  to  involve  the  history  of  the 

certain  degp'ce,  to  habits  of  domestication.  species  in  mystery,  paradox,  and  incongruity.    The 

JF*.  cerugmoeus,  Lin*  &c.  Moor  Bwaard,  Prov.  Duckm  question  relative  to  the  specific  identity  of  the  two 

Hawk,  or  White-headed  Harpy.    Brown ;  crown  of  the  sexes  has  been  ably  discussed  by  the  ludicious  T-^^«p»> 

head  luteoos ;  cere  and  legs  yellow.    The  prevailing  in  the  Supplement  to  his  Synopsis ;  but  the  interesting 

hue  is  chocolate  brown,  tinged  more  or  less  with  ferru*  facts,   briefly  recorded  by  Colonel  Montagu,  in  the 

ginous,  and  brightest  in  the  male.    The  female  weighs  Supplement  to  his  Omithologicd  Dictionary,  from  a 

about  twenty-eight  ounces  and  a  half,  and  is  twenty-  more  extended  communication,  inserted  in  the  ninth 

three  inches  and  a  half  in  length ;  the  male  is  somewhat  volume  of  the  Litmean  Transactiom,  must  be  allowed 

less,  weighing  about  twenty*one  ounces,  and  pieasur*  to  be  decisive. 

ing  twenty«one  inches  in  length ;  but  b6th  are  subject        This  species  occurs,  more  or  less  diffused,  and  vari* 

to  considerable  varieties  in  their  markings.  They  chiefly  ously  modified,  from  the  polar  regions  to  the  heart  of 

aflect  swampy  moors,  and  barren  situations  in  the  Africa.    In  France,  Germany,  and  Great  Britain,  it  is 

neighbourhood  of  pools,  rivers,  and  lakes.    Instead  of  sufficiently  common,  as  likewise  in  Southern  Sibma, 

peraiing  on  lofty  ^es,  like  several  of  their  congeners,  and  Hudson's  Bay.    It  flies  low,  skimming  along  the 

they  watch  for  their  prey  on  the  ground,  on  a  stone,  or  surface,  in  quest  of  prey;  delights  in  marshy  situations^ 

a  budi ;  they  fly  heavily,  horizontally,  and  at  a  little  and  feeds  on  lizards,  and  other  small  reptiles  and  bii^ 
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OniKho.   It  hat  tti  SogUdi  cppdladim  fiwm  its  peneoatiQiis  ia 
thepoalCry*y»d. 

M.  G^imrain  vebtM,  that  he  proinired  two  jounff  onM 
ftnom  the  ottt  df  a  Hen-Harrier^  placed  in  the  fork  of  a 
tree ;  «o  l^t  it  does  not  invariably  nidificate  on  thO' 
ground,  .or  in  biuliest .  though  it  sometiiiiet  aelecta 
rushes^  or  grain  that  has  been  sown  in  winter.  The 
neailings.  were,  at  first,  ^reared  on  the  livers  of  calves 
and  oxen,  of  which  they  were  verv  greedy,  and  of 
whadi  they  swallowed  morsels  as  large  as  wahrats* 
One  of  them,  however,  soon  died,  on  the  shooting  of 
iu  first  qnilli&athcrs ;  the  other,  which  was  a  female, 
Uved  for  the  space  of  a  year,  eating  all  kinds  of  meat, 
either  raw  or  cooked,  uid  also  sdmII  birds,  which  it 
dcadnmed  very  neatly  before  eating  them*  Its  famiU- 
wnty,  which  was  at  first  very  amusing,  afterwards  de* 
generated  into  a  trooUesome  and  outrageous  deport- 
ment, which  ultimatdy  cost  it  its  life.  When  admitted, 
finr  example,  into  the  dinmg-room,  it  would  sprine  on 
the  table,  survey  the  dishes,  and,  in  a  twinkling,  bear 
off  in  its  talons  a  lump  of  boiled  beef,  of  which  it  was 
passionately  fond,  fly  precipiutely  out  at  the  door,  and 
devour  its  morsel  in  a  comer,  at  leisure.  When  scarce* 
Iv  six  monUis  old,  it  exercised  despotic  government  in 
ue  house,  driving  the  cau  from  ueir  meals,  and  at- 
tempting to  pick  out  their  eyes.  Afriendof  M.  G^rar- 
dinnappening  one  day  to  call  at  the  house,  accompani- 
ed by  his  pointer,  the  hawk  no  sooner  perceived  the 
latter,  than  it  sprang  on  the  poor  animal,  seiaed  him  by 
the  throat,  and,  with  a  single  stroke  of  its  bill,  deprived 
him  of  an  eye,  when  the  owner  of  the  dog  inflicted 
summary  vengomoe,  by  dispatching  the  aggressor 
with  a  blow  of  his  cane  on  the  need* 

SsHPKNTAKiua,  Shaw,  6cc ;  Vultur  Skrpbntarius, 
Lin.  Gyfoobranus,  Illig.  and  Temm. ;  Messenger,  Secret 

S,  Ste,  Bill  shorter  ttuin  tKe  head,  thick,  strong,  cunrw 
rom  near  its  origin,  furnished  with  a  cere  at  the  base, 
and  depressed  at  the  pmnt;  nostrils  somewhat  remote 
firomUie  base  of  the' Dili,  lateral,  inserted  in  the  cere, 
diagonal,  oblong,  and  open ;  legs  very  long  and  slen- 
der  I  the  tibia  feathered,  the  tarsus  long,  and  more 
slMider  below  than  above;  the  toes  short,  warty  be- 
neath, the  fore  ones  united  at  the  base  b^  a  membrane, 
tin  hmder  articulated  on  the  tarsus ;  wmgs  long,  and 
armed  with  obtuse  spurs.  There  is  only  one  species, 
whose  characters,  consequently,  are  those  of  the  genus. 
S*  4fri^om^9  Shaw,  &c;  Vulhtr  terpeniarius,  Lin. 
&c ;  *&naks^eaierf  African  Snake-eater,  Secretary,  Sa^ 
giitarius, Secretary  VuUure,&e.  Cinereous;  hind-head 
cmted ;  tail  weJge^sbaped,  with  the  middle  tail-fea- 
thers lengthened.  The  Dili  is  black,  and  the  crest  ca- 
pable of  being  erected  or  depressed.  From  this  bunch 
of  ten-feathers  behind  the  head,  the  Dutch  gave  the 
bird  the  name  of  Secreimry,  because  in  Holland,  clerks, 
when  interrupted  in  their  writing,  stick  their  pen  in 
the  hair,  behmd  the  riffht  ear.  This  species  inhabits 
the  dry  plains  in  the  lower  parts  of  Africa  and  the 
Philippine  islands.  Being  almost  always  obliged  to 
run  in  pursuit  of  its  prey,  it  seldom  avails  itself  of  its 
power  of  flight  i  and  it  firequenUy  kills,  or  at  least  wholly 
disables,  m  snake,  by  breaking  the  vertebrse  with  a  sm- 
gle  strokeof  the  wing.  In  its  natural  state  it  is  very 
wild,  and  not  easily  approached.  The  male  and  fe- 
mate  rardy  quit  each  other.  Those  which  frequent 
tile  neighfaouniood  of  the  Cape  construct  a  very  large 
nest,  on  the  top  of  some  high  thicket,  and  line  it  with 
wool  and  feathers ;  but  towards  the  regions  of  Natal, 
tbcy  build  on  latty  trees.    The  eggs,  which  are  two 
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Africanus. 


or  tlme^  in  number,  are  about  the  eise  tf  thoie  of  a  Omhlid. 
goose,  and  white,  with  reddish  spedcs.  logy 

When  taken  young,  the  snake-eater  may  be  easily 
timed,  and  kept  with  poultry  in  the  farm-yard,  where 
it  is  serviceable  in  destroying  rats  and  other  noxious 
animals.  \It  may  be  fed  inth  meat,  either  raw  or 
dressed,  and  will  readily  eat  fish ;  but,  if  allowed  to 
fast  too  long,  it  is  apt  to  seiaeon  small  diickens  and 
ducklings,  which  it  swallows  whole.  It  is  not,  how- 
ever, of  a  malignant  dispontion,  and  is  '|i;enendly  ob- 
served to  interpose  its  authority  in  appeasrag  the  quar- 
rels'that  take  place  among  the  other  birds.  When  in 
a  domesticated  state,  scarcely  any  kind  of  food  comes 
amiss  to  it ;  and,  if  young  birds  are  presented  to  it,  it 
will  take  them  by  the  bill  foremost,  and  swallow  them 
entire.  LevaiUant  tells  us,  that  he  witnessed  an  en- 
gagement between  a  secretary  vulture  and  a  serpent, 
and  which  was  conducted  wIUi  obstinacy  and  address 
on  both  sides.'  The  latter,  feeling  at  length  the  infi?- 
riority  of  his  resources,  employed,  in  attempting  to  re- 
gain his  hole,  all  that  cunning  which  is  ascribed  to  his 
race,  while  the  bird,  apparently  guessing  his  design, 
stopped  him  on  a  sudden,  ana  cut  off  his  retreat  by 
placin|r  herself  before  him  at  a  single  leap.  On  what> 
ever  side  the  reptile  endeavoured  to  effect  his  escape, 
his  adversary  still  appeared  before  him.  He  then 
erected  himself  boldly,  to  intimidate  the  bird,  and, 
hissing  vehemently,  displayed  his  menacing  throat, 
inflamed  eyes,  and  a  head  swollen  witli  rage  and  venom. 
This  threatening  aspect  sometimes  produced  a  suspen- 
sion of  hostilities ;  but  tiie  bird  soon  returned  to  the 
charge,  and  covering  her  body  with  one  of  her  wings, 
as  a  buckler,  struck  her  antagonist  with  the  bony  pro- 
tuberance of  the  other.  He  then  staegered  and  fell, 
and  the  conqueror,  with  a  single  stroke  of  her  beak, 
laid  open  his  skull.  At  this  instant,  the  traveller  fired 
at  and  killed  her.  In  her  crop  he  found,  on  dissection, 
eleven  tolerably  large  lisards,  three  serpents  as  long 
as  his  arm,  eleven  small  tortoises^  most  of  which  were 
about  two  inches  in  diameter,  and  a  number  of  locusts 
and  other  insects.  In  addition  to  this  mass  of  food, 
the  crop  contained  a  sort  of  ball,  as  large  as  a  goose's 
egg,  formed  of  the  vertebne  of  serpents  and  lizards, 
shells  of  different  tortoises^  and  wings,  claws,  and 
shields  of  dtfierent  sorts  of  beetles,  destmed,  no  doubt, 
to  be  disgorged,  as  in  other  birds  of  prey. 

The  young  snake-eaters  remain  a  long  while  in  the 
nest,  until  they  are  capable  of  supporting  themselves 
on  their  slender  limbs.  Even  when  four  months  old, 
they  may  be  seen  to  walk,  resting  on  the  heel,  which 
gives  them  a  very  awkward  appearance :  but,  at  the 
ige  of  seven  months,  when  tney  have  attained  their 
full  growth  and  size,  they  display  much  grace  and 
ease  in  their  motions.  It  is  a  singular  circumstance, 
that,  in  all  their  contests,  these  birds  strike  forwards 
with  their  legs,  and  not  backwards,  like  others  of  their 
dass. 

The  birds  of  prey  denominated  nocturnal,  have  ge-  Koeturn 
nerally  a  large  head,  very  large  and  prominent  e^es,  uirds  or 
surrounded  by  slender  feathers,  and  a  thick  but  light  prey, 
skull,  in  which  are  several  cavities.    Their  soft  and 
downy  feathery  make  little  or  no  noise  during  flight ; 
and  their  outer  toe  may  be  directed  forward  or  bade- 
wiard  at  pleasure.    Their  eyes  are  so  constructed,  that 
they  are  able  to  see  much  more  distinctly  in  the  dusk 
of  ue  evening  than  in  the  broad  glare  of  day.    Most 
animals,  by  the  contraction  and  dnatation  of  the  pupil* 
of  the  eye,  have,  in  some  degree^  the  power  of  shotting 
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0^c!twknMdim)i^i  h0inAB^9^aikpfopm^  ft  pim  bv iiM[ht  witb  audi  dnMiir,  la^ 

itohterrtd  ^MMiltr  perfeeiioo,  Imide^^  an  intdift-  proacbM  tte  dweUiii([8  of  the  in^             In  Britajn^      !«[• 

tim  oo  thft  back^  the  ^rgan,  which  gmtly  ittds  their  U  k  not  of  very  oKfiwiy  oociinmce,  but  it  b«»  been  ^^•■•i^ 

▼itioii  m  the  obwire  idaoee  which  tb^  ffeMent.    Iwh  net  with  ia  the  north  of  Enghnd^  Cheshire,  and  Cora- 

capMa  of  ieeitig  their  pr^t  or  of  avoidui|r  danger  waU.    Unlew  taken  when  very  youi^  it  refnaea  food 

eoffieiently,  in  the  fiiU  blaae  of  sunshine^  they  ihrink  in  confinement    It  ia  occaaionaUy  need  aa  a  oalkbird* 

fion  ita  infloencein  silenoo  end  solitude;  or»  if  com-  to  decoy  others* 

neOed  to  oome  dnnad,  every  thing  dasdee  and  dis«  S,  hrackgoi09j  Lath.  Omelk  Teati*  &c.  i  induding  the  Braebyotos. 

treetathem.    L^onsc^biidaflodcaroinid  them,  and  Iflii^of  the  two  former,  the  ilcvipirrHia  of  PaUas,  ftnd 

aiogk  them  out  as  oKmbcU  of  derision  and  contempt  the  Siridula,  PmluMw,  BrmAjfurm,  Tripensm,  Ardka, 

The  nnfiirtunate  wanderer  patiently  aits,  and  auffers  &&  of  different  writers.  ^Sior^-eerac^  Brmm,  or  Ctunmn 

sU  thdr  indignities  with  real  or  apparent  stupidity.  (M/  proviadaUv,  Mmin^hamk,   Uamk-Ofok    W^^im 

Akhoogh  none  of  the  noetomal  biros  of  prey  aie  ma-  eock^Oml,  &c.  Ydlow-ferraginoiia,  varied  with  brown; . 

Mii^^lmrtfal  to  mankind,  and  although  .they  are  in«  ear-feathers  narrow,  and  the  tail  marked  with  sulMKsel- 

atiumoitBl  in  the  destruction  of  vermui,  which  mi^t  lated  qpots.    UntilUtely,  thiaand  the  Uiula  were  een* 

otherwiae  disappoint  tho  hopes  of  the  fausbendman,  oeived  to  be^stinct  species,  an  error  which  originatad 

yet  in  almost  every  age  and  country,  th^  have  been  in  the  minuteness  of  the  ear4eathers,  whidi  Me  often 

regaided  by  the  vulgar  as  ONatnrea  of  evil  oesen,  aid  not  erected,  and  ne?er  after  death  %  so  that  the  same 

the  heralds  ef  dei^.  hard  was  described  by  different  ornitholegists  aa  hom« 

The  whole  fcmilyaieindudcdumter  the  genus  ed  or  hornless,  according  to  ^  state  in  whkh  it  hap- 

o  «.«^   ^  rk«r«  pened  to  be  ezammed.    uLv^  Pennant,  who  first  mtve- 

bTBix,  or  uwL,  jg^  -^  ^^  ^  Q^^^  f^^^^  ^ J  ^j^  jl^  descrih. 

Stux.      of  whidi  seme  of  the  principal  characters  are,  bill,  ed  it  in  a  manner  which  should  have  peotoeled  him 

hooked,  without  a  cere ;  nostrils  oblong,  covered  with  from  the  misplaced  and  unoourteous  criticism  of  Buf« 

recumbent  setaceous  feathers;    heed,  eyes,  and  ears  fon,  ia  neverthdess  mistaken,  when  he  aaserte  that  it 

larger  tongue  bifid,  and  exterior  toe  reversible,    or  has  only  one  feather  erecuble  on  each  side  of  the  head. 

movttUe  backwards.    They  may  be  conveniently  di-  The  length  of  the  short-eared  owl  ia  fourteen  or  flftesn 

vided  into  the  homed  and  hornUu,.  or  smootk-heaM;  inches,  the  extent  of  wmg  three  feet,  and  the  we^t 

the  fomer  comprising  such  as  have  lengthened  feathers  fourteen  ounces. 

on«ach  side  of  the  hmd,  reeembling  horns  or  ears,  and  Thcee  birds  make  their  appenanee  ia  this  island  in 
capable  of  being  more  or  less  erected  at  the  bird's  plea-  October,  about  the  same  time  with  die  woodcocka,  and 
sure;  and  the  Litter,  such  as  are  destitute  of  those  depart  with  the  latter  in  March.  They  are  supposed 
Ifngtfientd  plumes.  Other  minute  divisions  and  sub-  to  breed  in  the  Orkneys,  and  probably  a  Norway.  In 
diviaiona  of  tha  race  have  been  institute^,  but  without  Holland  it  is  very  common  in  the  months  of  Septeariber 
aufficient  attention  to  the  approximating  gradations  of  and  Octobef  i  and  it  ia  ^ike  spread  over  Europe  end 
the  fioreign  species^  which  connect  most  of  the  family  North  America,  visiting  Hudson's  Bay  in  May.  Dua- 
lly imperceptible  links.  We  should  likewise  remark,  ing  tba  day  it  generally  lies  ooncealed  among  old  lone 
ttat  several  of  the  sorts,  previous  to  their  first  moult-  grass ;  and,  when  disturbed,  it  seldom  iliee  far,  but  wU 
ing,  exhibit  vaaoua  degrees  ci  darkness  on  the  face,  alight,  and  sit  staring  at  one,  in  which  attitude  the 
andhave  thus  been  described  by  some  ornithologists  aa  hims  are  distinctly  visible.  It  has  not  been  observed 
distinct  specissi  to  po^  on  trees ;  and,  in  dark  or  hasy  weather,  ift 

Otoi.             &  etet»  Lin*,  &c.;  Ltmg^earid,  or  Hom-^mU    Yel-  will  hunt  for  ite  food  in  the  day  time.    Aa  it  rids  the 

low  ferru^nouSf  with  bkcx  and  grey  variegations;  ear-  fields  of  mice,  mdea,  &c  ite  presence  ia  welcomed  by 

tuft,  ooasiatiim  of  sjx  plumesi  of  a  brownish-fulvous,  the  unprejudiced  husbendman.  No  fewer  than  twenty- 

bured  with  black.    The  len^  of  the  female  is  about  eight  c^  them  have  been  reckoned  in  a  turnip  field, 

fiflbwn  indies,  the  extent  of  ite  expanded  wings  three  The  nest  is  said  to  consist  of  dried  grassy  placed  on  the 

feet  four  indtes,  and  ite  weight  ten  ounces.    Themale  ground,  either  on  some  small  elevation,  or  in  a  marshy 

ia  m  little  smalkar  in  ite  dimensions.  spot  amon^  tall  herbage,  and  to  contain  three  6r  fiMir 

'  Jhe  kng-eared  owl  seldom  takes  the  trouble  of  con*  round  white  egos,  <x  the  siae  of  those  of  the  wood* 

atmcting  a  nes^  but  seiaes  on  that  of  a  ma|[pie,  bus*  pijB^on.     ThougE  naturally  a  bold  bird,  it  ia  tamed 

said,  or  other  laig^  bird,  in  which  it  depoeite  four  or  .without  difficulty. 

five  rounded  white  eg«.    The  young  are  at  first  e»«  Aaeiu/bia,  Lath.  &c.  Barred  CML   Tmsveradyfitea  Kebuloss^ 

tnely  covered  with  white  down*  but  b^^  to  aconira  ciated  with  brown  and  whitish  above,  with  oMong, 

their  appropriate  eoloora  at  the  expiration  of  fifteen  ferru^^inoua  spote  bsjoeath.     Length  of  the  male  rix* 

daya.     Thia   bird  ikequcnte  extensive  woods,  and  teen  inchea;  extent  of  the  winga  four  ftet,  and  tha 

weeded  or  reeky  snh'tndes^  manifesring  a  partiality  to  weight  three  pounda.  Thefemale  ia  twenty-one  inchee 

plssitetifHf  of  fir,  box,  or  holly,,  in  which  it  mora  kmg.    On  the  upper  ports,  the  whole  bud  is  beauti* 

eaadilyceQeedeitedf  by  day,  during  an  seasons  of  the  fiilly  barred  with  numeroua  brown  bande,  on  a  ydlow* 

yesr*    In  France,  Vowever,  end  some  other  countriea  ish  white  gAwnd,  or,  aa  it  might  also  be  exprsesed, 

of  Enropet,  in  wUch  it  is  by  no  meana  uncommen,  it  with  white  on  a  brown  ground,  Uie  apaoes  between  the 

often  quite  the  foreste  and  caverns  in  winter,  and  cornea  two  odours  bemgneerly  equal  Native  of  the  regiona  of 

dwn  to  the  plainai  when  it  will  even  appraodihooaes.  the  arctic  cirde,  firom  which  it  addom  deviates ;  and, 

Ite  CQF  ia  lond^  ssid  heard  ate  veiy  oosttidenble  die-  though  it  oeeurs  in  Sweden  and  Norwa^»  it  ia  mere 

taae^,  being  a  grpve  and  protmcted  mooning,. inees-  abundantin  North  Ametiea,  partjoalarty  m  Hudsen'e. 

satdgr-rsiterated  during  the  nig^;  but,  on  mmmemv  Bay  and  New  Yori^  whsre  it  pim  on  hares»  mte,  and 

iiy  ite  fiigh^  it  alao  enute  a  ahirp  aobbing^like  sound,  various  aorte  of  grouse.    It  nestiea  en  trees»  and  laya 

whish  bee  been  attribnted  to  the  violent  contaaetion  of  ftom  twoto  fbnr  white  eggs^of  a  vety jwnded  fhwh 

the  paetmul  mnadaa.    It  ia  ftmnd  in  all  the  querlsea  &  Amiatfo,  Lin.&eu     Cpaiaio^  asremi,  WhiU^  orpissieiss. 

eCthawedd;  and  >  wnmon  at  Hndaotf e Bay,  wheas  BoMn  OmL   Ptaivinddly,  QUHka^bk  Bmkt,  MaJg^ 
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Oriiitlio-  Howliif  Ckureh  Owl^  Hissing  0ml,  6cc,  SoMulToas, 
,  ^"ty*  ,  with  grey  yaricgations ;  blade  and  wUte  spots  down 
^  the  auifts  of  the  feathersy  white  breast  and  abdomen^ 
and  glaooona  eyes.  The  common  occurrence  of  this 
birdx  on  the  one  hand,  and  the  superstitioas  appreben- 
aions  of  the  nninstmcted^  on  theother,  have  contribut- 
ed to  the  neglect  of  the  downy  softness,  and  the  un- 
common elegance  of  its  plumage.  Its  usual  weight  is 
eleven  ounces,  its  length  between  thirteen  and  fourteen 
inches,  and  its  stretch  of  wing  three  feet  It  is  very 
commonly  diffused  over  Europe,  in  North  and  South 
Americst  in  the  deserts  of  Tartary^  in  Persia,  Indostan, 
and  even  in  Australasia.  It  is  likewise  met  with  at  the 
Cape  of  Good  Hope,  where  it  builds  a  regular  nest 
sanoDg  the  rocks,  forming  it  of  a  few  twifs  and  dried 
leavest  and  laying  seven  or  eight  oblong  whitish  eggs. 
In  Europe,  it  chiefly  frequents  inhabited  districts^  and 
deposits  from  two  to  six  eggs  in  the  hole  of  a  wall, 
under  the  eaves  of  buildings,  in  a  decayed  tree,  &c. 
without  any  formal  construction  of  a  nest  While  the 
young  remain  in  their  hole,  their  ^rents  alternately 
sally  out  in  quest  of  food,  make  their  circuit,  beat  the 
ields  with  the  regularity  of  a  spaniel,  and  drop  instant- 
ly on  their  prey  in  the  grass.  One  of  them  seldom 
stays  out  above  five  minutes,  when  it  returns  with  its 
game  in  its  daws  ;  but  as  it  is  necessary  to  shift  it  into 
Uie  biU,  it  always  alights  Tor  that  purpose  before  it 
enters  the  nest  As  the  young  remain  long  in  this 
state  of  protection  even  after  they  can  fly,  several  hun- 
dreds oft  mice  will  scarcely  suffice  to  their  mainte- 
nance. 

The  bam  owl  usuaUy  haunts  churches,  towers,  bams, 
maltings,  farm  houses^  &c.  and  its  most  orduuur  food 
consists  of  rats,  mice,  and  small  birds.    That  it  has  no 
aversion  to  the  flesh  of  the  shrew-mouse,  to  which  de- 
leterious qualities  have  been  foolishly  ascribed,  is  abund- 
antly obvious  from  the  fact  that  Mr.  Montagu  extracted 
no  fewer  than  five  from  the  stomach  of  one  of  the  pre- 
aent  species.    In  a  state  ci  nature,  and  in  fine  weatner, 
it  generally  leaves  its  haunts  about  twilight,  skimming 
along  the  ground,  exploring  the  neighbourhig  woods 
for  prey,  and  retuming  before  sunrise,  not  hooting,  but 
repeating  a  sort  of  blowing  noise,  like  the  snoring  of  a 
man  who  sleeps  with  his  mouth  open.    It  expresses 
alarm  by   forcibly   striking  its  mandibles  together. 
When  it  fiieSj  or  alights^  it,  moreover,  doles  out  certain 
higubrious  and  mrp  notes,  which,  added  to  the  so- 
lemnity and  stlHness  ef  the  scene,  especially  when  near 
church-yards,  are  ajit  to  inspire  awe  and  apprehension 
in  the  minds^of  the  ignorant,  and  are  often  interpreted 
by  the  sick  and  the  suoerstitiousi  especially  in  some  of 
the  country  districts  of  France,  as  the  presage  of  ap- 
proaching dissolution.    Yet  the  poor  bam  owl  is  a 
very  harmless  creature,  and  such  an  excellent  mouser 
as  to  deserve  the  protection  of  every  farmer  and  good 
housewife.    It  is  easily  caught  in  a  small  net,  placed  at 
its  hole,  and,  if  taken  young,  becomes  very  tame ;-  but 
it  is  not  easily  supported  in  confinement,  on  account  of 
its  incessant  calla  for  fresh  micei    A  genUeman  who 
resides  in  YoriuUre,  and  who>  is  very  conversant  in  or- 
nithology, having  observed  the  scales  of  fishes  in  the 
nest  of  a  pair  of  Uiis  spedes,  in  the  neighbourhood  of  a 
lake,  was  induced  cue  moonshine  night,  to  watch  their 
motions,  when  he  was  agreeably  suiprised  to  see  one 
of  them  plunge  into  the  water  and  seuse  a  perch,  which 
it  bore  to  its  nest* 
Aiueo.  ^*  ahicoi  Lin.  Btc  Siriiula  of  OmeL  and  Lath.  and> 

Sfhaiica  of  Shaw.   Oreg,  Broton^  Wood,   or   Tawn^ 
Chs/,  Ommon  Bromn  Ivjf  0»l,  or  HotvUt,  Scnech  Om, 


&c.  !feiTuginous,drgrey.brown)Winff  coverts  spotted  OraiiW 
with  white,  eyes  glaucous.  The  lengu  of  the  mnale  ^' 
is  fifteen  induM,  its  extent  of  wing  two  feet  eight  inches, 
and  ita  weight  about  nineteen  ounces.  It  is  a  native  of 
most  of  the  countries  of  Europe,  and  is  also  found  in 
Newfoundland,  and  in  South  America,  preferably  fre- 
<]uenting  large  and  dense  forests,  and  ooncealins  itself 
in  the  thickest  recesses.  OccasionaHy  it  setties  on 
the  ground,  but  if  disturbed,  takes  shelter  in  a  ne%h- 
bouring  tree.  Unless  forced  from  its  haunts,  it  is  rare- 
ly seen  on  wing  during  the  day ;  and  so  imperfectly 
does  it  perceive  objects  in  a  bright  day,  that  it  is  no 
uncommon  thing  for  boys  to  hunt  it  down  widi  sticks 
and  stones.  It  breeds  in  the  hollows  of  trees,  and 
sometimes  in  bams  and  granaries,  in. which  it  is  wel- 
comed by  the  farmer,  on  account  of  the  numbers  of  the 
murine  race  which  it  destroys ;  but  it  is  a  far  less  aecept* 
able  visitor  in  pigeon-liouses,in  which  it  commits  serious 
devastation.  It  scarcely  prepares  the  form  of  a  nest,  but 
drops  from  two  to  four  eggs,  of  a  dull  white,  and  of  a 
roundish  shape,  on  the  decayed  wood,  and  sometimes  in 
the  abandonra  nest  of  a  rook,  jay,  or  other  large  bird.  In 
Devonshire,  it  not  unfrequently  nidificates  in  an  ivy 
bush,  or  on  the  stump  of  an  old  pollard,  apparently 
fitnn  the  want  of  better  accommodation.  The  young 
are  covered  with  a  light-coloured  down,  and  are,  at 
first,  very  shy,  but  soon  become  tame,  if  fed  from  the 
hand.  If  put  out  of  doors,  within  hearing  of  the  parent 
birds,  they  retain  their  native  shyness ;  for  the  latter 
visit  them  at  night,  and  supply  them  ^th  ample  pro* 
vision.  This  is  the  most  common  of  our  British  owls, 
and  the  only  one  of  them  which  hoots,  inflating  its 
throat,  at  the  same  time,  to  the  size  of  a  hen's  e^g, 
beudes  which  it  makes  a  disagreeable  scresming  noise, 
and  has,  in  most  countries,  been  resarded  as  a  bird  of 
evil  omen.  It  is  very  rapsdous,  mskinff  great  havock 
among  voun^  rabbits,  hares,  and  partrioges,  and  skin- 
ning mice  with  great  dexterity  bdbre  it  eats  them.  It 
seizes  its  game  with  great  fierceness,  and,  beginning  at 
the  head,  tears  it  viofontly  in  pieces,  but  usually  leaves 
the  hinder  parts  untouched.  It  is  not  difficult  to  catcfi 
it  in  traps,  or  it  may  be  easily  shot,  in  the  evening,  by 
any  person  who  can  allure  it  by  imitating  tolerably 
well  the  squeaking  of  a  mouse.  It  is  bold  and  fhrious 
in  defence  of' its  young. 

S.  bubo,  Lin.  &c. ;  Great  Ofri^  Great  Eared,  at  6rea/ BuImv 
Homed  Owl,  Eagle  OfoU  Stork  Owl,  &c.  JSTa/c^/eof  the 
Orcadians.  Rufous,  variegated  with  black,  brown,  and 
cinereous  spots  and  fteckles.  Length,  from  the  point 
of  the  beak  to  the  extremity  of  the  tail,  four  feet  eleven 
inches.  The  great  quantity  of  feathers  with  which  the 
body  is  invested,  maxes  it  appear  much  larger  than  it 
reslly  is,  and  has  caused  it  to  be  compared  to  the  eagle 
in  bulk.  The  whole  plumage  is  a  mixture  of  brown, 
fulvous,  and  sub-rufous,  disposed  in  spots  and  bands  ; 
the  brown  of  the  upper  parts  and  wings  is  darker  than 
that  of  the  belly  and  abdomen,  and  the  breast  is  whit^ 
jsh.  But  this  general  deiicription  admits  of  coxuider- 
able  diversity,  and  there  are  several- foreign  varietiea 
whidi  have  been  exhibited  by  seme  as  distinct  spe* 
eies. 

As  this  bird  can  bear  both  heat  and  cold,  it  is  found 
in  the  north  and' south  of  both  continents ;  for  it  has 
been  ob^rved  in  the  arctic  regions,  in  KuntschadUt' 
Siberia,  &c.  in  the  n6]ghbourb<^  of  Astrachan,  on  the 
borders  of  the  Elephant  river,  in  Africa^  in  South  Ame- 
rica, and  as  f^r  as  north  as  Hudson's  Bav.  It  b  very 
common  in  the  wooded  tracts  of  Russia,  Hungary, 
Oermany,  and  Switzerland,  bat  less  so  in  Prance.' 
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Mtho-    Though  rare  in  BriUiiii  it  hu  been  thot  in  Yorkshlrci 
^*      SuneZy  and  Scotland ;  and  in  the  Orkneys  its  pre- 
sence is  attested  by  its  destruction  of  red  srouse  and 
rabbits*  which  abound  in  some  of  t|ie  islands.    It  set* 
dom  perches  on  trees ;  but  haunts  mountainousj  rocky« 
and  desolate  situadons,  aa  deserted  towet^s,  predpices, 
and  kmely  crags.    Although  more  capable  of  support* 
ing  the  liff  ht  of  day  than  many  of  its  congeners,  its  most 
aucc^ssMexcursions  are  performed  in  the  silence  of 
the  night,  when  it  seizes  on  leverets,  young  rabbits^ 
moles,  mice  of  all  descriptions,  serpents,  liaaras,  toads> 
frogs,  and  even  bats.    After  breaking,  with  itB  beak, 
^  heaa  and  bones  of  a  mouse,  it  swallows  it  entire, 
and,  in  the  course  of  a  few  hours,  rejects  by  the  mouth 
the  hair,  bones,  and  skin^  in  the  form  of  balls.    At  all 
times  an  active  hunter,  it  is  particularly  murderous 
during  the  breedinjr  season,  that  it  may  supply  the  vo- 
radous  cravings  of  its  progeny.    Its  presence  in  the 
dark  is  announced  by  the  dolefbl  cry  of  hehoo,,  koohoot 
dookoo,  heohoo  ;  but  when  it  cries  through  pain  or  fear, 
the  sound  is  exoeedin^y  strong  and  grating.    Its  nest 
is  nearly  three  feet  m  diameter,  composed  of  small 
branches  of  dry  wood,  interwoven  with  pliant  roots, 
and  strewed  with  leaves.    It  seldom  lays  more  than 
two  eggs,  but  sometimes  three,  and  very  rarely  four, 
which  are  round,  laree  as  those  of  a  hen,  and  mottled, 
like  the  bird  which  ttiey  indose.    The  parents  are  vi- 
gilant in  providing  subststenoe  for  the  young,  which 
they  procure  in  silence,  and  with  more  agility  andcou* 
rage  than  we  might  be  apt  tQ  suppose;  for  they  often 
fight  with  the  buzzard,  and  compel  it  to  surrender  its 
spoiK    Althou||;h  thdr  wings  are  shorter  than  those  of 
most  soaring  birds,  they  can  rise  to  a  great  height, 
especudly  about  twilight ;  but  at  other  times  they  ge- 
nerally fly  low,  and  to  short  distances.    They  have 
been  mquently  employed  in  falconry,  to  allure  the  no- 
tice <tf  the  kite.    For  this  puF[iose,  it  is  customary  to 
append  a^  fox's  tail  to  the  owl,  to  enhance  the  singu* 
lariQr  of  its  appearance.  Thus  equipped,  it  skims  along 
the  surface  of  the  ground,  and  alights  on  the  plain, 
without  venturing  to  perch  on  a  tree.    The  kite  per« 
ceives  it  from  a  dutance,  and  adViindng  to  examine  it, 
generally  hovers  about  unguardedly,  tiU  it  is  surprised 
by  the  sportsman,  or  caufht  by  some  of  the  birds  that 
are   flown  at  it.     The  breeders  of  pheasants   like* 
wise  frequently  keep  a  great  eared  owl,  which  they 
put  into  a  cage  among  ru3ies,  in  an  open  place,  to  at« 
tract  the  crows  and  ravens>  that  they  may  be  more 
speedily  dispatched  with  a  crosai>bow,  wbidi  does  not, 
l&e  the  report  of  a  fowlIng*{>iece,  scare  the  youns^ 
pheasants.    In  a  state  of  captivity  this  spedes  wiU 
readily  subsist  on  raw  flesh  and  bullock's  liver  %  nor 
does  it  reject  small  and  middle  sized  fish.    It  can  long 
dispense  with  drink,  but  sometimes  indulges  in  it  as  if 
by  stealth*    Its  gastric  luice,  accorfling  to  Spallanzaui, 
is  quite  incapanle  of  digesting  vegetable  substances, 
however  triturated  or  masticate!    A  variety  of  the 
presMit  species  was  venerated  by  the  Athenians,  as  the 
bird  of  Minerva,  and  the  emblem  of  wisdom ;  but,  in 
flBO0t  other  communities,  the  solemn  aspect  and  lugu« 
brioos  clamour  of  the  IMrd  have  contributed  to  associ* 
ate  it  with  ideas  of  gloom  and  repulsion. 

S.  ngclMy  Un.  &c. ;  Candidar  Lath,  Snow^f  Herniii^' 
or  Great  White  (kvL  Snow-white,  spotted  with  black ; 
bill  bla«^  i  irides  yellow*  The  bead  is  lesa  in  pvopor* 
tioa  dian  that  of  other  owls..  The  whole  pkunage  is 
of  «  snowy  whitiiness,  sometimes  pure,  but  more  fre- 
qoently  marked*  with  dusky  sjpptSk  The  ftiU  grown^ 
bicd  measures  about  twa  ftet  in  length,  and  in  sii^e' 


nearly  equals  the  preceding ;  but  the  wdght  is  said  to  Oroiiho^ 
vary  from  one  and  a  half  to  three  ppunds.  It  sustains,  i^^T- 
throughout  the  year  the  utmost  rigour  of  the  northern  ~  »  ~-^ 
regions,  bemg  verv  common  in  Hudson's  Bay,  Norway, 
aiKl  Lapland,  and  shrinking  not  ftom  the  aocumula* 
tions  of  ice  in  the  centre  of  ureenhmd.  In  America,  it 
seldom  strays  so  low  as  Pennsylvania  or  Louisiana.  It 
abounds  in  Kamtschatka ;  but  is  scarce  in  Ftnssia,  be« 
comes  more  common  on  the  Uralian  ridges,  all  over 
the  north  and  east  of  Siberia,  and  even  in  the  hot  lati- 
tude of  Astrachan.  It  \»  not  uncommon  in  Icefaoid ; 
and  has,  of  late  years,  been  observed,  though  sparing- 
Iv,  in  one  or  two  of  the  Shetland  and  Orkney  islands. 
It  preys  on  grouse,  hares,  rabbits,  carrion,  &c.  nestlee 
in  craggT  rocks,  or  old  pines,  and  lays  two  white  round 
effgs,  which,  according  to  Vidllot,  are  spotted  with 
blsck.  Its  cry  has  been  compared  to  that  of  a  man  in 
deep  distress.  Among  the  Kalmuc  Tartars  it  is  deem** 
ed  a  crime  to  kill  one  of  them,  because  they  are  consi«« 
dered  to  be  the  orades  of  good  or  bad  fortune,  accord- 
ing as  they  fly  to  the  right  or  to  the  left. 

S.  fMUierma,  Lin.  &e.  Pyfrnuea,  of  Bechstein.  Pas*  Pafeerint. 
senile,  or  Uitk  OnL  Sub^olivaceoua  brown,  with 
whitish  spots  above;  whitish,  with  brown  spots  be- 
neath; wing  feathers  barred  with  white;  indes  yel- 
low. About  the  sizetof  the  missel  thrush,  but  variea 
considerably  in  dimensions,  as  trom  six  to  d|^ht  and  a 
half  inches  in  length.  It  is  also  subject  to  diversity  in 
the  cast  of  its  colours,  and  in  the  hues  of  the  iris.  The 
fleet  are  feathered  to  the  daws.  It  resides  throughout 
the  yqur  in  North  America,  fWmi  Hudson's  Bay  to  New 
York,  frequenting  the  pine  forests,  building  its  nest 
half  way  up  a  tree,  and  laving  flrom  two  to  six  round* 
i^  ^Ei^9  spotted  with  yellow  and  white.  It  is  frt^ 
quent  in  Russia,  but  less  so  in  Siberia  \  and  in  some 
parts  of  Greece  it  is  mimtory,  appearing  in  ^freat  num- 
bers early  in  April,  and,  after  bieeding,  retiring  with 
the  storks.  In  Italy,  it  is  used  for  the  purpose  of  de« 
coying  small  birds  to  limed  twigs,  tt  is  rare  in  France, 
and  still  more  so  in  England,  though  sometimes  found 
in  Yorkshire,  Flintshire,  Devonshire,  and  the  nei^^h- 
bourhood  of  London.  In  Camiola  it  builds  in  chim« 
neys,  and  in  some  other  countries  in  the  holes  of  rocks 
and  Walls.  It  h  an  elegant  spedes,  and  the  smallest 
of  our  British  owls;  naturalhr  shy  and  sditary,  keeping 
dose  for  the  most  part  in  its  retreat  during  the  day, 
but  very  active  in  catching  mice,  &c  during  the  night. 

S.  scops,  Lin.  &c. ;  Zorca  and  Camiolka,  Gmel. ;  gcops.- 
Zorca  and  Gtti,  Lath.    Sc<qfs  Eared,  or  Scopi  Homed 
OtvL    Grey  brown,  with  sub-ferruginous  and  black 
variegations  above,  and  grr^.with  black  variegations  be- 
neath ;  tiie  tail  crossed  by  four  narrow  white  bands,  and 
the  feet  feathered  to  the  toes.    From  six  to  eight  inches 
long,  and  scarcely  exceeding  the  size  of  a  quail,  being 
of  a  shoit  and  thick  form,  but  variable  both  in  its  di« 
mensions  and  in  the  shading  of  its  plumage.     The 
auricular  ]^ttmes,  which  Linn6  represents  as  only  one 
on  eadi  side,  are  in  redity  composed  of  six  on  each; 
skie;  but  being  only  sis  or  seven  lines  in  length,  thev" 
are  sometimes  inconspicuous,  and,*  in  tiie  dead  bird, 
they  are  not  easily  discerned. 

This  spedes  is  a  native  of  the  warmer  and  more 
temperate  parts  of  Europe,  and  of  a  roaming  disposi* 
tion.  In  the  department  of  the  Vosgesi  in  rrance,  it 
arrives  in  spring,  in  bands,  sometimes  consistitig  of 
several  hundreds,  and  retires  again  in  autumn.  The' 
inhabitants,  instead  of  haHmg  its  appearance  as  the 
harbinger  of  the  fine  season,  and  a  pledge  of  the  de« 
struction  of  tlw  moles,  raOf  and  miee^  with  which  th^ia 
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Oroitbo*  take  up  a  crab  a  eomidenible  way  into  the  air,  let  it    sticks  to  the  feathers  of  the  nedc,  and  he  remains    Omitho.! 
jQgy-   ^  fall  down  tm  a  rocky  to  break  the  shell,  then  pounced    hooded ;  unable  to  rid  his  eyes  of  the  bandage,  he  rises      logy. 
instantly  down  on  it,  and  bore  it  away  for  immediate    almost  perpendicularly  in  Uie  air,  the  better  to  aroid  ^  ■  >^"  J 
consumption.    In  like  manner,  a  friend  of  the  late  Dr.    striking  against  any  tningt  until,  quite  ethaasted,  he 
Darwin  saWf  on  the  northern  coast  of  Ireland,  above  a    sinks  down,  always  near  the  spot  from  which  he  mount- 
hundred  crows  preying  at  once  oh  mtudes,  which  they    ed.    These,  and  other  modes  of  ensnaring  crows,  are 
dispatched  by  a  simitar  process.     Near  the  Cape  of    chiefly  practised  in  the  winter  season,  when  the  ground 
Good  Hope,  they  have  been  observed  to  dispose  in  the    is  covered  with  snow,  or  bound  up  ih  frost ;  for  then 
same  way  of  land  tortoises.    We  read,  .too,  of  an  ill-    they  more  readily  approach  human  habitations,  and 
atarred  philosopher,  of  ancient  times,  who  was  killed    seek  to  pick  up  some  subsistence  from  the  dung  of  ani* 
by  an  oyster  impinsing  on  his  bald  pate,  which  a  crow    mals  that  have  passed  along  the  highways.    But  many 
had  mistaken  W  a  block  of  stone.  of  them  are  killed,  at  all  seasons,  in  various  parts  of 

During  the  winter,  these  birds  consort  with  the  rooks  the  Continent,  by  strewing  over,  the  grounds  whteh 
and  hooaed  crows,  and  sometimes  intermingle  with  the  they  frequent,  pellets  of  mmced  meat,  mixed  with  the 
latter,*  so  as  to  give  rise  to  a  hybrid  race.    In  this  sea*    powder  of  Nuz  vomica. 

son,  numerous  flights  of  various  species  of  the  first  Like  the  raven,  and  other  congenerous  birds,  the 
genus  assemble  al^ut  our  dwellings,  keeping  much  on  carrion  crow  may  be  domesticated,  and  taught  to  arti* 
the  ground,  sauntering  among  the  flocks  and  shepherds,  culate  several  words.  It  has  been  also  observed  to  ma- 
hovering  near  the  tracks  of  the  labourers,  and  some-  nifest  the  same  disposition  to  hoard  provisions  and 
times  hopping  on  the  backs  of  pigs  and  sheep,  with   glittering  trinkets. 

such  apparent  familiarity,  that  they  might  be  taken  for  C.  cornix,  Lin.  &e.  Hooded,  Royshn,  or  Greg  Crow;  Corniz. 
domestic  birds.  At  night  they  retire  into  the  forests,  in  provincial  English,  Duncrowj  Scarc^rofo,  and  BunU 
to  lodge  amoK^  the  large  trees,  resorting  to  the  general  ing^crow  ;  Hoody  of  the  Scots.  Ash»coloured ;  head, 
rendezvous  from  every  quarter,  sometimes  from  the  throat,  wings,  and  tail,  black.  Length,  twenty-one 
distance  of  nine  miles  all  around,  and  whence  they  inches;  spread  of  wing,  twenty-three;  weight,  about 
•gain  sally  out,  in  the  morning,  in  quest  of  subsistence,    twenty-two  ounces. 

As  long  as  this  association  lasts,  the  hooded  and  carrion       Like  the  rook,  this  bird  associates  in  numerous  flocks, , 

crows  are  observed  to  grow  very  fat,  while  the  rooks   and  is,  perhaps,  still  more  familiar  with  the  haunts  of 

continue  always  lean.    Towards  the  dose  of  winter,  the   man,  preferring,  especially  in  winter,  the  vicinity  of 

latter  also  remove  into  other  regions,  whereas  the  car-    our  farms  and  hamlets,  and  picking  up  its  food  in  the 

rion  crows  resort  to  the  nearest  large  forests,  where  they    kennels  and  dunghills.    Like  the  rooks^  also,  in  several 

pair,  and  seem  to  divide  their  territory  into  districts  of  countries,  it  changes  its  abode  twice  a-year,  appearing 

•bout  three  quarters  of  a  mile  in  diameter,  each  of  which    in  flocks  in  the  middle  or  at  the  end  of  autumn,  and 

is  allottai  to  the  maintenance  of  its  appNropriate  family,    departing,  in  a  northerly  direction,  about  the  beginning 

«n  arrangement  which  is  said  to  subsist  inviolate  during    of  apring.    It  visits  the  sooth  of  England  in  October, 

the  lives  of  the  respective  parties.    The  female  lays    or  tne  beginning  of  winter,  arriving  and  departinff  with 

irom  four  to  six  eggs,  of  a  bluish  green,  marked  with   the  woodcock,  and  retiring  north,  to  breea,  in  the  be* 

larffc  and  blads  spots,  of  cinereous  grey  and  olivaceous,    fanning  of  ApriL    In  the  northern  parts  of  the  island, 

and  weighing  about  five  drachms  each.    She  sits  idx)ut   it  is  more  frequent  than  in  the  south ;  and  in  the  Ork- 

three  wedcs,  during  which  time  the  male  supplies  hor   neys,  Hebrides,  and  Shetland  islands,  it  is  the  only 

with  food.  ffenuine  crow,  the  rook  and  carrion  being  there  un« 

The  carrion  crow  often  wages  war  with  die  lesser   Enown.    In  these  districts,  and  in  some  parts  of  Scot* 

apedes  of  hawks ;  but  it  is  esp^nally  courageous  in  the    land  and  Ireland,  it  is  resident  throughout  the  year. 

breeding  season ;  nor  will  it  suffer  the  kite,  buasard,  or    Where  opportunities  offer,  it  breeds  in  the  pines  and 

raven,  to  mproach  its  nest  with  impunity.    Thejtmng   odier  large  trees,  in  default  of  which  it  nestles  in  the 

do  not  finally  break  off  connection  with  the  parents  till    cavities  m  rocks.    The  female,  which  is  rather  smaller 

the  commencement  of  a  new  brood.    As  they  naturally    than  the  male,  and  of  less  lively  hues,  usually  lays  four, 

attack  small  game»  when  wounded,  or  exhausted,  they    five,  or  six  eggs,  of  a  greenish-blue,  marked  wiw  many 

have,  in  some  countries,  been  bred  for  falconry,  as  in    spots  of  bla(»ish-brown.    It  pairs  during  the  whole  of 

Turkey,  where  gentry  of  inferior  quality  paint  them  of  the  breeding  seasons  and  both  parents  are  much  at- 

different  colours,  carry  them  on  their  right  hand,  and    tached  to  their  ofispring.    They  are  remarked  for  their  , 

call  them  back  by  the  frecjuent  repetition  of  the  syllable    double  cry,  of  which  one  is  hollow  and  well  known » 

hooL    Although  their  flight  is  neither  easy  nor  rapid,    and  the  other  shrill,  and  somewhat  resembling  the 

they  generally  mount  to  a  very  great  height,  and  in*    crowing  of  a  cock.    When  other  food  is  wantinj^,  they 

dutge  much  in  a  whirling  motion.    Their  croaking  in    will  eat  cranberries,  and  other  mountain  fruits;  in  open 

the  morning  i^  said  to  indicate  fine  weather.    As  they    fertile  countries,  they  live  much  on  grain,  worms,  and 

are  exceedingly  cunning,  have  an  acute  scent,  and    carrion ;  but  they  often  resort  to  the  sea-shores,  and 

commonly  fly  in  large  flocks,  it  is  difficult  to  get  near    prey  on  the  various  animal  matters  thrdwn  up  by  the 

them,  and  still  more  so  to  decoy  them  into  snares,    tide.    Frisch  observes,  that  they  are  expert  at  picking 

Some  of  them,  however,  are  caught  by  imitating  the   fish-bones,  and  that,  when  water  is  discharged  from 

screech  of  the  owl,  and  pUuang  limed  twijgaon  ^e  high    ponds,  they  quickljr  perceive  the  fish  which  are  left  in 

branches  of  a  tree ;  or  they  are  drawn  within  gun-shot   them,  and  lose  no  time  in  darting  on  them.    They  not 

hj  means  of.an  eagle-owl,  or  such  other  nocturnal  bird,    only  attack  the  eyes  of  lambs  and  diseased  sheen,  but 

raised  on  perches,  in  an  open  spot.  They  are  destroyed,   of  horses  that  have  got  entangled  in  bogs.    In  the  Fa« 

too,  by  throwing  to  them  garaen  beans,  in  which  rusty    roe  Ides,  where  t&j  abound,  they  are  particularly 

needles  are  concealed.    They  are  likewise  caught  by   mischievous,  picking  the  seed  fVom  the  fields,  digging 

cones  of  paper,  baited  with  raw  fiesh.  As  Uie  crow  in-    up  the  newly  planted  potatoes,  destroying  the  barley 

troduces  his  head  to  devour  the  bait,  which  is  near  the   before  it  is  ripe,  and  canying  off  goslings  and  duck- 

iiottom,  the  paper,  being  besmeared  with  burd^lime,    lings,  or  the  fish  which  is  hung  up  to  dry,  to  thefr 
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OnilUi«*    yeong^    In  name  parU  ef  these  islanasr  tfiej  iusteble 
^•gy'      to  aboat  the  number  of  two  hundred  io  one  place,  sxkd 

^"*'"'^'^**^  at  one  time,  as  if  by  concert.  A  few  of  the  congrega- 
tion sH  wkh  drooping  heads,  others  seem  as  grave  as 
judges^  and  others,  agaiut  are  very  bustling  ami  noisy. 
The  meeting  breaks  up  in  the  course  of  an  hour ;  am 
it  is  not  uncommon  to  find  one  or  two  dead  on  the  spot. 
These,  according  to  the  insinuation  of  Landt,  are  either 
crimmaU  ptmithed  J9r  ikebr  qfftnea,  or  invalids  that 
have  died  of  some  disofder.  Low  observes,  that,  in 
the  Orkneys,  they  meet  together  in  spring,  as  if  to  de- 
liberate on  the  ^portant  concerns  of  summer,  and,  after 
Hying  about  in  this  collected  state  for  eight  or  ten  days, 
aeparate  into  pairs,  and  betake  themsdves  to  the  moun- 
tains. 

FnifUcsua.  Cfrfg&mus,  Um.  ftc.  Rook  or  Rook  Crow.  Black, 
front  ash^ooToured ;  tall  somewhat  rounded.  According 
to  Mr.  Pennant,  the  weight  and  Uie  length  nearly  ooin- 
oide  with  tliose  of  the  carrion  crow;  but  the  extent  of 
wing  exhibited  by  the  vedi  is  greater  by  tw:o  inches 
and  a  half  These  congeners,  in  fiict,  pretty  nearly  re- 
semble each  other  s  but  the  plumage  of  the  rook  is 
mther  more  glossy,  and  its  taii-feathers  somewhat  broad 
and  rounded ;  its  bill  is  more  straight  and  slender,  and 
baa  ita  base  endrded  by  a  naked  white  skin,  which  is 
scaly,  and  sometimes  soabby,  and  takes  place  of  those 
black  prmecting  ftathers,  or  bristles,  which,  in  the  other 
species  of  crow,  extend  as  fo  as  the  opening  of  the 
nostrila  The  belly,  too,  is  not  so  thick  or  strong  as  in 
the  crowi  and  haa  a  rasped-like  appearance.  But  some 
of  these  peculiarities  of  the  rook  obviously  result  from 
its  mode  of  life ;  for  as  grain,  roots,  worms,  and  in- 
sects, form  its  proper  food,  and  as  in  search  of  these  it 
scratches  deep  in  the  ground  with  ita  bill,  the  latter  be- 
comes rough,  and  the  feathers  at  the  base  are  worn  off 
by  continual  robbing,  or  at  least  only  a  few  straggling 
ones  are  left. 

The  rook  is  a  native  of  most  of  the  temperate  regions 
of  Europe,  but  is  not  found  much  laither  north  than  the 
sonth  of  Sweden,  where  it  breeds,  but  from  which  it  is 
driven  by  the  severity  of  winter.  In  Russia,  and  the 
west  of  Siberia,  it  is  far  from  rare,  emigrating  early  in 
March  to  the  environs  of  Woronetz,  and  mingling  with 
the  common  crews.  In  England,  they  are  stationary ; 
but  in  France,  Sflesia,  and  many  other  countries,  most 
of  them  are  birds' of  passage*  In  France,  they  are  the 
forerunners  of  winter,  whereas  in  Siberia  they  announce 
the  summer.  Their  flights  are  sometimes  so  dense  as 
to  darken  ^e  air,  being  fpequently  joined,'not  only  by 
the  coBsmon  crow  and  the  jackdaw,  but  also  by  troops 
of  starlings.  Every  spring  they  resort  to  breed  on  tne 
same  trees,  preferring  the  loftier  branches,  and  build- 
ing sometimes  ten  or  twelve  nests;  which  rise  above 
one  another  on  the  same  tree,  whilst  a  great  many  trees 
thua  furnished  occur  in  the  same  forest,  or  rather  in 
the  same  district.  They  sedc  not  retirement  and  soli- 
tttdCf  but  rather  settle  near  our  dwellings.  When  a 
pair  are  csnpWed  in  constructing  the  nest,  one  remains 
to  guard  it,  while  the  other  is  procurmg  the  suitable 
materials ;  for  otherwise  the  atrocture  would,  it  is  al- 
leged, be  instantly  piOaged  by  the  other  rooks  which 
have  fixed  bn  the  same  tree,  each  carrying  off  a  twig  to 
its  own  dwelKng.  Rookeries  are  sometimes  the  scene 
of  violent  contests  between  the  old  and  the  new  inha- 
bitanta,  whether  the  intruders  be  of  the  same,  or  of  dif. 
ferent  apecies.  A  pair  whielrhad  in  vain  attempted  to 
establiA  themselves  in  a  rookery  at  no  gnat  distance 
from  the  BiOhahgo^  of.  Nenecastle-npon-Tyn^  havmg 
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been  compelled  to  abandon  their  purpose,  took  reftige .  Ormilig- 
on  the  spire  of  that  building;  and,  though  constantly  ^'°y^ 
interrupted  by  others  of  their  own  species,  succeeded 
in  completing  their  nest  on  the  top  of  the  vane,  and 
reared  their  young,  apparently  regardless  of  the  noise 
of  the  people  underneath*  The  nest,  and  its  inhabi- 
tants, were,  in  odurse,  turned  ronnd  by  every  chai^ 
of  the  wind ;  and  yet  the  parents  persevered  in  main- 
taining the  same  station  for  ten  vears,  when  the  spire 
was  taken  down.  As  soon  as  rooks  have  finish^  tneir 
nest,  and  before  they  lay,  the  males  begin  to  feed  the 
females,  which  receive  their  bounty  with  a  fondling  tre- 
mulous voice,  fluttering  wings,  and  all  the  little  blandish* 
ments  that  are  expected  by  the  young,  while  in  a  help- 
less  state.  This  gallant  deportment  of  the  males  is 
continued  through  the  whole  season  of  incubation.  The 
female  lays  four  or  five  eggs,  which  are  smaller  than 
those  of  the  raven,  *but  marked  with  broader  spots, 
especially  at  the  large  end.  After  the  young  have  taken 
wtng,  there  is  a  general  desertion  of  the  nest  trees,  but 
the  fiimilies  return  to  them  again  in  October  to  roost, 
and  to  repair  their  dwellings*  On  the-  approach  of 
winter,  however,  they  usually  seek  some  more  sheltered 
situation  at  night,  but  genemlly  assemble  first  in  the 
usual  place,  and  then  fly  off  together.^  Their  autumnal 
exercises  of  departing  on  their  foraging  excursions  in 
the  morning,  and  returning  in  the  evening,  are  familiar 
to  oidirury  ob«erv«ticm,  and  have  been TeU  described 
by  White  and  others.  Though  the  forest  may  be  said 
to  be  their  winter  habitation,  they  generally  visit  their 
nurseries  every  day,  preserving  the  idea  of  a  family, 
for  which  they  begin  to  make  provision  early  in  spring, 
the  business  of  nidification  being  usually  acQomplished 
in  the  month  of  March. 

The  rook- has  but  two  or  three  notes,  and  makes  no 
great  figure  in  a  4oio :  but  when  he  performs  in  concert, 
which  is  his  chief  delight,  these  notes,  though  rough 
in  themselves,  being  intermixed  with  those  ofthe  mi^- 
titude,.have,  as  it  were,  their  ragged  edges  worn  off, 
and  become  harmoniousi  especiafiy  when  softened  in 
the  distant  air.  So  marked  is  their  dread  of  a  fowling- 
pieee,  that  the  country  people  allege  they  even  smell 
gunpowder ;  but  if  the  gun  be  carefully  concealed  from 
their  view,  a*  person,  with  his  pockets  full  of  powder, 
may  approach  very  near  them.  Among  the  favourite 
articles  of  their  food  is  the  grub  of  the  chafer,  or  dor- 
beetle,  which,  if  allowed  to  multiply  unchecked,  would 
lay  waste  whole  meadows  and  xom  fields.  It  must 
not  be  dissembled,  however,  that  rooks  themselves  are 
sometimes  very  injunoua  to  new  sown  wheat,  just  when 
it  begins  to  germinate.-  The  severity  of  winter,  when 
accompanied  by  a  heavy  fall  of  snow,  sometimes  drives 
them  down  to  the  sea-shore,  when  they  are  observed 
to  feed  on  small  ^ell-fiih,  particularly  the  common  peri- 
winkle. Having  raised  these  last  into  the  atr^  to  about 
the  height  of  fifty  feet,  they  let  them  fall  among  stones, 
stooping  instantly  after  their  prey.  Iftbe  shell  is  un- 
broken, they  lift  it  again  and  afain ;  and  when  the 
wind  happens  to  carry  it  out  of  the  perpendicular  di- 
rection, they  toil  much  and  gain  little.  Frauds  in  the 
mode  of  procuring  their  livdihood,  as  well  as  in  that 
of  building  their.nests,  are  sometimes  attempted  among 
them,  but  which,  when  discovered,  meet  with  instant 
Mid  condign  pumehnient.  Indeed,  we  can  scarcely 
doubt  that  these  aagaetous  birds  have  ideas  of  proper- 
ty, unknown  to  many  of  the  inferior  animals,  as  each 
pair,  year  afUr  year,  assert  their  daim  to  the  same 
.  nest ;  and  an  attempt  to  inYfedethem,  en  the.  part  of 
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Ornitho.    others^  woaldi  «fl  often  happtnt,  be  puniriied,  not 
,    'yy^    ^  merely  by  the  aggrieved  mdividnah,  but  by  the  ooni- 
^"^^"--^  bined  efforts  of  the  noae^,  whidi  dearly  proves  that 
they  consider  It  as  an  omnoe  against  the  commonky. 
When  tamed  they  evince  both  ooniidence  and  attach- 
ment. 

The  yoong  of  this  spedes  are>  by  somOf  reckoned 
good  for  the  table,  but  those  habttuated  to  better  fare 
win  probably  esteem  them  somewhat  eostrse. 
Mooedula.  C.  monediia,  Lin.  &c.  Jackdaw^  or  Dam,  Kae  of 
the  Scots.  Dosky,  badL  of  the  bead  hoary»  wings  and 
tail  black. 

This  spedes  inhabits  many  of  the  temperate  parts  of 
Europe,  occurs  as  far  north  as  Sondinor,  and  is  some* 
times  seen  in  the  Faroe  Isles.  From  Smoland  and  East 
Godiland  it  imgrates  as  soqn  as  harvest  ends,  and  re- 
turns  in  the  spring,  accompanied  by  tiie  starlings.    It 
winters  about  Upsal,  and  posses  the  night  in  laive 
flocks,  in  ruined  towers,  espedally  those  of  the  old 
town.    It  is  common  all  over  Russia  and  Western 
Siberia.    In  the  soi^  of  Russia  and  in  Gnst  Bntain 
it  is  stattonai^  duoughout  the  year,  but  in  France, 
some  parts  of  Germany,  &c.  it  is  at  least  partially  mi- 
gratory,  though  a  number  of  them  continue  in  these 
countries  during  summer.    Such  of  them  as  migrate 
form  themselves  into  large  bodies^  like  the  rooks  and 
hooded  crows.  Whose  phalanxes  th^  sometimes  joiift, 
contlnuaUy  chattering  as  they  fly.    Yet  they  observe 
not  the  same  periods  in  France  and  in  Germoiy ;  ibr 
they  leave  the  latter  in  autumn,  and  appear  not  again 
till  the  spring,  after  having  wintered  m  France.    In 
general  they  frequent  old  towers,  ruined  buildincs, 
and  high  chfi,  but  they  also  occasionally  breed  in  me 
holes,  or  even  on  the  branches  cyf  trees,  especially  if  in 
the  ndghbourhood  of  a  rookery.    In  some  parts  of 
Hampshire,  owing  probably  to  the  want  of  towers  and 
steeples,  they  fireouently  build  in  the  burrows  of  a 
rabbit-warrent  ana  in  tne  Isle  of  Ely,  from  a  similar 
cause,  they  take  up  dieir  abode  in  cli^raneys.    Their 
nest  is  made  of  stidcs,  and  lined  with  wool,  and  odier 
soft  materials;  and  the  eggs  are  generally  five  or  six, 
smaller  and  paler  than  thoM  of  tt^  crows,  of  a  bluish 
or  greenish  ground,  spotted  with  Uack  or  brown.   Af- 
ter the  young  are  hatched,  the  female  watches^  feeds, 
and  rears  tibem  with  an  affection  which  the  male  seems 
eager  to  share.    Some  authors  affirm  that  they  have 
two  broods  in  the  year ;  but  this,  we  have  reason  to  be- 
lieve, is  by  no  means  uniformly  die  case;    During  the 
season  of  courbihip  they  prattle  incessantly,  woo  each 
other's  sodety,  and  even  kiss.    Even  in  captivity  they 
refrain  not  from  these  marks  of  tender  attadiment. 
Many  Ptirs  usually  nestle  in  the  same  neighbouiiiood. 
They  feed  principally  on  worms  and  the  larvae  of  in- 
sects, and  are  verj  road  of  cherries.    Their  voice  is 
shriller  than  that  of  the  rook  or  crow«  and  appears  to 
be  capable  of  different  inflexions.     They  are  easily 
tamed,  and  seem  so  fond  c^  domestication  as  seldom  to 
attempt  their  escape.    They  may  be  fled  on  insects^ 
fruit,  gndn,  and  even  small  pieces  of  meat.    With  no 
great  difiicidty  they  may  be  taught  to  articulate,  seveml 
words;  but  they  are  mischievous  and  tricky^  and  will 
secrete  not  only  porti<Hi8  of  thdr  food,  but  pieces  of 
money,  jewds,  &c. 

C.  JanuAcentUt  Lath.  &c«  ChaHemg  Crwk  Of  a 
unifbtm  deep  black.  This  soarcdy  differs  in  appear- 
ance from  the  European  carrion  crow,  but  vtters  a  pe- 
culiar chattering  note.  A  n«tie«  of  Jamaica,  ifrfaereat 
frequents  mountainous  dtiietions,  SBid  ^ 
on  berries. 
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Jamcicen* 


C.  ptoa,  lin. &e.  Pka  Ewropim^Osw.  Kca Mdm^^ 
kuea,  Vidll.  Magpie,  or  Piamet,  Prov.  Hoi^iter.  Bladr,  ^ 
widi  purple  and  gieen  reflexions,  tl^K  aeapukra,  breast,  "^^^ 
bdly,  and  inside  of  the  wing^fieathers  l^hite ;  tail  ^"^ 
lengthened  and  cuneated.  The  black,  espedally  ot^ 
the  feathers  of  the  wings  and  tail,  exhibits,  in  certain 
dispositions  of  the  hriit,  very  fine  rdkxiona  of  greed, 
blue,  purple,  and  viohst,  a  drcnmslance  of  wbidi  su- 
per&nal  observers  are  little  aware;  norcan  he  who  has 
only  examined  a  dirty  spedmen  in  oonffaiement,  form 
any  adequate  notion  of  the  native  beauties  €»f  the  Uni. 
It  is  about  eighteen  indies  long,  twenty-four  in  extent 
of  wing,  and  wdghs  between  dghl  mid  nine  ounces. 
The  fenoale  differs  from  the  other  aes  only  in  beibg 
somewhat  less,  and  in  having  a  shorter  tail.  AmoQ^ 
the  more  remarkable  varieties  to  which  it  is  oeoBBtonaUy 
liable,  we  mav  notice  that  of  whiteneasy  almost  pniip, 
cream,  or  buff  ookwr,  and  white,  streaked  wMi  black* 

The  magpie  is  generally  difinscd  in  Enghmdi  France, 
Germany,  Sweden,  and  most  of  the  countries  of  £«- 
rofie,  and  it  also  occurs  in  Asia  as  far  as  Japan,  in 
China,  as  wdl  as  in  Siberia,  Kamtscfaalka,  and  the  ad- 
jacent islands,  whence  it  haa  poaaiUy  paaitd  into  the 
nordiem  parts  of  America ;  Ibr  it  ia  seen,  thou^  rare- 
ly, in  HudKm's  Bay,  and  on  the  borders  of  ;tbe  Misdss^ 
pi.    In  Europe,  it  is  found  as  finr  north  as  W^hius, 
m  Lat  71^9  and  as  Cut  sooth  9a  Italy ;  but  i^  seldom 
abounds  in  hiUy  regions.     Being  sicaaHer  tiian  the 
rook,  and  with  wings  proporlsfln^y  ahoTier,  its  flight 
is  ndther  so  lofty  nor  so  wdl  suppoited ;  ndtber  does 
it  undertake  long  loumies,  but  oiuy  flies  from  tree  to 
tree,  at  moderate  distances ;  yet  ii  is  seldom  at  rest  fyr 
any  len^h  of  time,  but  tidpa  jhmI  hops  about,  ond 
shakes  its  long  tail»  ahnost  incessantly.    Though  natu- 
rally shy  and  distrustful,  yet  it  is  seldom  found  remote 
from  human  habitations.    Magpies  generally  continue 
in  pairs  throughout  the  year,  and  if  they  sometimes 
unite  into  small  flodcs,  it  is  only  for  some  temporary 
purpose.    They  are  cUunorous  and  mischievouSi  reject 
hardly  any  apedes  of  animal  food,  orfroifes,  and  devour  ' 
grain,  when  nothing  else  is  within  thdr  reach.    They 
will  pr^  on  birds  oaugfat  in  snares,  on  nestUncs,  rats, 
field  mice,  young  pcraltry,  leverets,  feathered  game, 
carrioi,  fish,  insects,  &c.  Lambs,  and  even  wod^lj|r  sheep 
they  attempt  to  destroy,  by  first  plucfcuig  out  their  eyes. 
They  are  notorious  pilferers  and  hoarders,  and  will 
conoeal  either  provisions,  or  any  glilteriiig  objects,  with 
great  address,  pushing  them  into  a  hole,  until  they  are 
no  longer  vlsime.     Their  winter  store  of  food  is  usud- 
ly  collected  in  the  middle  of  a  fidd,  wod  is  sometimes 
indicated  by  two  of  the  species  oontendin^  for  the 
hoard.    Thou^  crafty,  they  are  also  lamiliar;  and» 
though  naturally  addicted  to  chatter,  they  are  still 
more  so  when  tlieir  tongue  is  nntaokedj  .so  that,  espe- 
cially when  taken  young,  they  may  be  taught  to  pr^ 
nounce  words,  and  even  short  senteneaiBb  and  will  uni- 
tate  any  singular  noise.    In  thdr  neturd  state,  they 
prodaim  doud  any  apparent  danger*  insamu<:h  jt)iat  no 
fox,  or  wild  animal*  can  appear  without  beixig  noticed 
and  haunted ;  and  thus  even  Che  fowler  is  freqiMntly 
deprived  of  his  sport;  forjdl  bkds  eeem  lo  linow  the 
magpie's  alarming  chatter.    The  nest*  whi'ah  is  placed 
on  the  top  of  a  tree,  in  «  tUck  bush  or  bl^dgs,  and 
sometimes  at  no  gteat  distance  ftom  the, ground,  be- 
speaks mudi  skill  and  aitifce*    The  male  and  female 
woriL  at  it.conjointly»  or  altematdyf  beginning  in  Fe- 
bruary, and  uaually  continuing  -  thdr  ld)Oujrs  for  six 
weeks  er.two  mimms.    It  is,  lor  the  nyist  part,  ccm« 
structed  on  a  fork,  or  on  a  junctipfi  of  ^r/in^es«  |uid 
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oompotod  of  tvjgti  ymnv  tbooU  of  tneti  und  it  thick 
covmhg  of  leaves^  ttrengjlhened  outwardly  with  long 
and  flexible  »Ucks,  plastered  over  with  mud,  the  upper 
part  being  covered  with  thorny  branches^  closely  mat- 
ted, to  at  to  secure  a  retreat  from  the  intrusion  of  other 
birds,  a  hole  being  left  in  the  side  barely  sufficient  for 
the  admission  and  c^ess  of  the  parent  birds.  The 
inside  is  funiished  with  a  sort  of  matrass^  composed 
of  the  fibres  of  roots,  wool,  and  other  soft  materials, 
being  only  aiz  inches  in  diameter,  whereas  the  whole 
edifice  measures  at  least  two  feet  .in  every  direction. 
Should  the  eggs  be  destroyed,  the  female  abandons  a 
ooDstrucdon  which  had  cost  her  and  her  partner  so 
ranch  trouble,  and  will  lay  a  second,  and  even  some- 
times, if  a^^ain  disturbed,  a  thini  time,  the  number  of 
eggs  diounishtng  at  each  hatch.  On  these  occasions 
she  does  not  buiM  a  new.nesti  but  takes  possession  of, 
and  refita  an  unoccupied  one  that  has  belonged  to  a 
rook,  or  else  finishes  one  of  those  imperfect  structurea 
whidh  are  occasionaUy  to  be  found  in  her  neighbour* 
hood,  as  if  purposely  reserved  for  cases  of  emergenqr. 
But,  if  unmolested,  there  is  but  one  brood,  which  ge- 
noally  consists.of  seven  or  eight.  The  eggs  are  of  a 
bluish  or  pale  gneen,  spotted  with  brown  and  ciner^ 
ous.  The  male  and  female  incubate  alternately,  and, 
in  the  oonrse  of  about  fourteen  daya,  the  youxig  are 
brought  f<Hrth  blind,  and  continue  so  for  some  days. 
The  parents  rear  them  with  great  solicitude,  and  fbr 
a  oonsideiable  let^th  of  time.  Daring  winter  nights, 
m^fgpiee  assemble  m  great  numbers  in  some  coppice  or 
thicket  to  roosti  but  they  aqMrateaAainintheday  time. 
When  the  young  are  taken  from  the  nest  for  training, 
they  may  be  fed  with  bread,  curdled  mill^prnew  cheese. 
Their  flesh,  ia  considerably  inferior  to  that  of  theyouag 
rook.  In  almost  every  country,  the  appearance  of  the 
magpie  is,  in  the  minds  of  the  vulgar,  asaodated  with 
superstitioas  and  ominous  notions.  In  some  parts  of 
Lemine  this  bird  is  regarded  aaa  witch;  in  certain 
northern  latitudes,  one  ^  then^  percbed  on  the  church 
denocee  the  death  of  the  parson,  or,  if  on  the  castle^  that 
of  the  governor  of  the  district;  in  some  patts  of  the 
north  of  England,  a  magpie,  flying  by  itself,  rorebodes  ill 
lack;  two  together  augur  good  fortune;  three  in- 
dicate *  funeral ;  four,  a  weading,  &c. 
Giajidaii-  C  glflfi^rftM,  Lin.  Ac  Gamdut  ^landarius,  Cnv, 
and  Viei^.  Jn^.  The  body  of  a  wine  biiff  colour ; 
the  bend  white,  with  black  streaks ;  the  wing  coverts 
■vy*gi^  with  blue  and  black  bars,  and  the  tul  black. 
Ttfi^h  of  the  body  about  thirteen  inches,  extent  of 
wmgiwenty-two^and  weight  from  aeven  to  nine  ounces.  ^ 
TU»  bird,  which  ia  of  a  moderately  thick  and  stout ' 
fam^  is  the  most  elegant  of  the  tribe  that  isindigenous 
to  €^raat  BritaiB.  Owing  to  the  wideaess  of  its  gul- 
let, it  ewaUowa  acoma,  filberts,  and  even  chesnuts  en* 
tire.  Ite  treatment  of  the  flower-onp  of  apink  is,  how« 
em^  viery  different;  for,  if  one  be  tnrown  to  it,  it  will 
eeiie  it  greedily,  and,  if  others  be  offered,  it  will  con* 
tinaetoeneleh  them  till  its  bill  ean  hold  no  more. 
Wiienit  wania  to  eat  these,  it  laya  suiide  all  but  axm^ 
holde  it  with  the  right  foots  und  pludLS  off  the  petals^ 
enebyone^  keeping  e  walehful  eye  all, the  time,  and 
castflig'a:g^eeen  every  a^;  at  I^ogth,  when  the 
eeed  appeal^  it  4evoam  it  emrly,  and  prooeeds  to 
phicfc  a  aeeend  flower*  These  birds  are  great  oonsuo^ 
era  of  Amit  and  grain,  eqiecially  of  those  already  men^^ 
tinned,  Ma  well  e^beedMMSl^  peav*  ecMrlie,  chemes,  &c. 
Thef  akn  frequemly  plunder  the  nests  of  amaUer  birde 
of  their  eggs  and  yoiiqg>  ^and  acmetimee  even  pounce 
en  the  old  Urda^ '  end  en  n^ice.  When  th^  fted  on 
the  fbrmcr,  they  begin  by  tearing  out  the  eyes  and 


brain.    It  is  commenlv  alleged  that  they  hoard  aooms    Omitho* 
for  the  winter ;  but  their  supposed  magazines  in  the      ^Qgy- 
woods  belong  to  squirrels,  or  some  of  the  murine  tribe.  ^-^  i  —^ 
Yet  it  is  by  no  means  improbable  that  they  pillage 
these  stores,  when  they  happen  to  fall  in  with  them ; 
and  it  is  well  known  that  m  the  domestic  state,  like  ' 

others  of  the  family,  they  not  only  conceal  their  su- 
perfluous iprovisions,  but  purioin  any  glittering  object 
within  theur  reach.  If  they  perceive  in  the  wood  a 
fox  or  other  ravenous  animd,  they  otter  a  shrill  scream 
to  alarm  their  companions,  which  quickly  assemble,  as 
if  solicitous  to  appear  formidable  b;^  their  noise  and 
number.  On  sc«u3g  a  sportsman,  a  jay  will  sound  the 
same  note  of  alarm,  and  thus  frustrate  his  aim. 

This  species  occura  in  various  temperate  parts  o^ 
Europe  and  the  corresponding  latitudes  of  Asia*  fre- 
quenting wooded  tracts,  but  not  in  flocks.  It  common- 
ly breeiu  onoe  or  twice  a  year,  in  woods  remote  from 
human  dwellings,  preftmng  high  coppices,  or  hedges, 
or  branchy  oaks,  whose  trumLs  are  entwined  with  ivy.. 
Here,  in  the  month  of  May,  or  near  the  end  of  April, 
they  build  their  nests,  whi^  are  hollow  hemisjAeres, 
formed  of  sticks,  with  smaU  interlaced  roots,  open 
above,  without  any  soft  lining,  or  exterior  defence. 
The  ^gs,  which  are  from  fi>ur  to  seven,  are  smaller 
than  those  of  a  p^on,  and  somewhat  resemble  tho^e  of 
the  partridge,  being  grey,  with  more  or  less  of  a  k^^een* 
ish  tint,  aim  ^rith  small  olivaceous  brown  spots,  uiintly 
marked.  The  incubation  lasts  thirteen  or  fourteen  days. 
The  voung  undergo  their  moulting  in  July,  and  ge- 
nerally keep  company  with  their  parents  till  spring, 
when  thc7  separate,  and  form  new  pairs.  By  this 
time,  too,  the  blue  plate  on  their  wings,  which  appears 
very  early,  has  attained  its  highest  beauty.  When 
full  grown,  the  jay  is  extremely  shy ;  but,  if  taken  from 
the  nest,  it  evinces  great  doality.  Its  common  notes 
bespeak  a  wonderful  flexibility  of  throat;  for  it  natu- 
rally imitates  the  sounds  wiUi  which  it  happens  to  be 
most  fiuniliar,  as  the  bleating  of  a  lamb,  the  mewing 
of  a  cat,  the  cry  of  a  kite  or  buzzard,  the  hooting  of  an 
owl,  the  neiglung  of  a  horse,  &c.  These  imitations, 
CoL  Montagu  observes,  are  so  exact,  even  in  the  wild 
state,  that  he  has  been  often  deceived  by  them.  We 
need  not  wonder,  then,  that  it  is  capable  of  being 
taught  to  articulate  various  wordsi  and  that  it  is  fre« 
quently  procured  for  that  purpose.  The  French  al- 
lege that  Richard  is  the  name  which  it  learns  to  repeat 
with  the  greatest  readiness.  In  the  Greek  islands^  in 
particular,  it  is  often  tamed  on  account  of  its  singular 
loquacity.  Its  keen  sensationa  and  quick  movements 
seem  to  be  intimately  connected  with  the  petulance  of 
its  disposition.  In  its  frequent  sallies  of  rage,  it  hurries 
into  dagger,  and  often  entangles  its  head  between  two 
branches,  and  dies,  thus  sunpended  in  the  air.  When 
conscious  of  restraint,  its  violence  exceeda  bounds,  and 
hoice,  in  a  ca^,  it  is  constantiy  rumpling,  wearing, 
and  breaking  its  feathers.  During  winter,  jays  seem 
to  pass  much  of  tiieir  time  in  tiie  hollows  of  trees,  but 
they  come  forth  in  the  mild  days  that  occasionally  hap- 
pen in  that  seascm.  They  likewise  sometimes  migrate 
in  quest  of  a  warm  climate.  In  certain  parts  of  the 
Levant,  they  arrive  in  troops  about  the  beginning  of 
autumn,  and  depart  early  in  the  sprinff.  In  a  domes- 
tic state,  the  jay  has  been  known  to  live  from  ten  to 
eighteen  years;  but  it  is  said  to  be  subject  to  epilepsy. 
Its  flesh,  though  eatable,  ia  not  generally  relished;  but 
if  first  boiled,  and  afterwards  roasted,  it  is  said  to  taste 
like  goose,  and,  when  young,  and  in  plump  condition, 
it  sometimes  passes  at  Erendi  taUes  for  the  thrush. 

C.  eriitatus,  Lath.;    Carruba  cristaius,  Cuv.  and Cristatui* 
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Vieill ;  Blue  Jay  of  Citesby  and  Edwardf.  Cmted^ 
blae  above,  sub-rosaceoas  beneath,  collar  black,  wings 
and  cuneated  tail  barred  with  black*  ^A  most  elegant 
species,  ten  indies  nine' lines  long;  not  less  lively  and 
petulant  than  fbe  preceding,  but  destitute  of  its  hoarse 
clamour.  Its  note  being  far  from  disagreeable,  although 
very  remote  from  the  song  ascribed  to  it  by  Pennant 
Its  general  manners  correspond  with  those  of  the  Eu- 
ropean jay.  It  is  pretty  generdly  spread  over  North 
America,  from  the  Flondas  to  Canada,  as  also  on  the 
north-western  coasts,  and  in  New  California.  These 
jays  rfetire,  in  autumn,  from  thtf  more  northerlv  regions, 
and  arrive,  in  large  flocks,  in  Pennsylvania,  where  some 
of  them  pass  the  winter,  whilst  others  advance  more  to 
the  south.  In  the  cbld  season,  they  approach  houses, 
and  are  easily  ensnared.  The  nest  is  usually  placed  in 
covered  situations,  that  are  watered  by  small  streams. 
The  eggs,  whidi  are  four  or  five,  are  ohvaceous,  spotted 
with  bhc^sh-grey.  The  blue  crest  of  the  female  is 
less  conspicuous  tnan  that  of  the  male.  These  birds 
feed  on  worms,  serpents,  chesnuts*,  &c  and  are  particu- 
larly injurious  to  maize- fields. 

C.  caryocaiactei,  Lin.  &c. ;  Nudfraga  caiyocatactes, 
Temm. ;  .'Nut'eracktr,  or  Spotted  Crow.  Rusty  brown, 
with  triangular  white  spots ;  crown  and  wings  black- 
ish ;  tall  Diacfush,  and  tipt  with  white,  and  the  middle 
feathers  as  if  worn.  'Length  of  the  body  thirteen  uich- 
es ;  extent  of  wing  twenty- one  inches ;  and  the  general 
size  about  that  of  the  magpie.  To  the  latter  and  the 
jay,  it  is  closely  related ;  but  it  is  distinguished  from 
both  by  the  shape  of  the  bill,  which  is  straighter  and 
blunter,  and  composed  of  two  unequal  pieces.  Its  In- 
stinct is  also  different ;  for  it  prefers  the  residence  of 
high  mountains;  and  its  disposition  is  not  so  much 
tinctured  with  cunning  and  suspicion.  The  iris  is  ha- 
zel; the  bill,  fiset,  and  nails,  are  black;  the  nostrils 
round,  shaded  with  whitish  feathers,  which  are  straight, 
^tifl^  and  projecting ;  the  feathers  in  the  wing  and  tail 
are  blaCkish,  without  spots,  but,  for  the  most  part,  only 
terminated  with  white.  Besides' the  brilliancy  of  its 
plumage,  the  nut-cracker  is  remarkable  for  the  triangu- 
lar white  spots  which  are  spread  over  its  whole  bodyt 
and  which  are  smaller  on'  the  upper  part,  and  broader 
on  the  breast  There  are,  however,  some  diversities  in 
the  different  individuals,  as  well  as  in  the  different  de- 
scriptions, which  seems  to  confirm  the  opinion  of  Klein, 
that  there  are  two  races,  or  varieties;  the  one  speckled 
like  the  stare,  with  a  strong  angular  bill,  and  a  long 
forked  tongue ;  and  the  other  of  inferior  size,  with  a 
more  slender  and  round  bill,  and  the  tongue  deeply  di- 
vided, very  short,  and  almost  lost  in  the  throat.  Both 
live  much  on  hazel  nuts ;  but  the  former  breaks,  and 
the  latter  pierces  them.  They  likewise  feed  on  acorns, 
wild  berries,  the  kernels  of  pme-tops,  and  even  on  in- 
sects. It  should  seem  that,  when  pressi^' by  hunger, 
they  likewise  prey  on  small  birds.  They  bave  the 
hoarding  propensity  of  the  raven, '&c.  concealing  what 
they  cannot  consume.  Their  cryTcsembles  that  of  the 
magpie.  They -nestle  in  the  holes  of  trees,  the  fe- 
male laying  five  or  six  eggs  of  a  fawn.grey,  with  thinly 
scattered  spots  of  a  dear  gr^-brown.  As  they  haunt 
remote,  and  not  veir  accessible  spots,  we  know  little 
of  their  incubation,  tne  training  of  their,  young,  or  the 
duration  of  their  iives.  'When  tsken  young,  the^  are 
capable  of  being  tamed  s'but  all  attempts  to  cu>mesticate 
the  adults,  have,  it  is  alleged,  proved  abortive,  as  they 
soon  languish  and  die,  in  consequence  of  the  obstinate 
Tejection  of  food* 
This  species  inhabits  many  parts,  qf  Europe,  and  is 


fbnnd  even  in  Siberia  and  Kaiitadiitka,  but  is  Very  nM   Oraltiw- 
in  this  island.    Though  not  statedly  birds  of  passage,      ^^'  , 
they  sometimes  fly  from  the  moantainfl  to  the  plaioa ;  ^      ^ 
and  Frisch  observes,  that  flocks  of  them  are  frequently 
seen  to  accompany  other  birds  Into  different  parte  of 
Germany,  espediuly  wh^re  there  are  pine  forests.    In 
some  particular  years,  large  flocks  of  them  have  emi- 
gratea  to  different  parts  of  France,  In  a  half  starved 
and  emaciated  state  |   the  wild  fruits  on  which  they 
mostly  fed  having  failed  from  drought  In  their  more 
ordinary  places  of  resort    They  are  unfriendly  to  the 
health  of  large  trees,  by  piercmg  their  trunks.    This 
bird  is  admirably  figured  by  Edwards. 

C  gractdui,  Lin.  &c  ;  Fregiius  graciduSf  Guv. ;  Ctf-  Graculos. 
racitts  erythroramphoe,  Vieill. ;  Pyrrhocorax  graenhs, 
Tem. ;  ned^legged  Crow,  or  Comhh  Chough,  Prov.; 
Cornish  Daw,  Somwatt  Kae,  Choiik,  Daw,  Markei  Jew 
Crow,  and  Skilltgrew.  '  Violaoeona  black ;  bill  and  lem 
red.  Weighs  aMut  fourteen  ounces;  measures  nearly 
seventeen  inches  in  length ;  and  stretdies  its  wings  to 
twenty-six  inches.  Native  of  the  Alps  and  PyreneeSf 
Norway,  Austria,  and  various  countries  of  the  continent 
of  Europe.  In  this  island  it  seems  to  be  principally 
limited  to  Devonshire,  Cornwall,  and  Wales ;  but  it  is 
also  found  in  some  parts  of  Scotland  and  the  Hebrides; 
It  appears  in  immense  fiodu  in  Egypt,  towards  the  end 
of  tne  annual  inundation  of  the  Nile,  when  it  feeds, 
with  the  storks  and  falcons,  on  the  reptiles  which  then 
overrun  the  land.  With  us,  they  are  atationary  through- 
out the  year.  According  to  Scopoli,  ihtj  are  partiett* 
larly  fond  of  locusts  and  grasshoppers,  and  are  observed 
to  feed  much  on  juniper-berries.  They  appear  to  be 
partial  to  sea-shores,  inhalHtbg  cliffs  and  ruined  tow- 
ers, or  castles ;  but  they  are  not  constant  to  their  places 
of  abode,  deserting  them  occasionally  for  a  week  or  ten 
days  at  a  time;  They  commonly  'fiy  very  high,  are 
si^ldom  seen  abroad  except  in  fine  weather,  and  make  a 
tnore  shrill  and  stridulous  noise  than  the  jaekdaw. 
Their  nest,  whidi  is  composed  of  stidcs,  and  lined  with 
a  great  quantity  of  wool  and  hair.  Is  usually  bnik'aboot 
the  middle  of  the  cliffs,  or  in  themost  inaccessibie  paita 
of  ruins.  The  eggs,  whIdi  are  commonly  four  or  &ve, 
are  somewhat  larger  than  those  of  the  jackdaw,  and  of 
a  dull  white,  sprinkled  with  light-brown  and  asln 
coloured  spots,  mostly  at  the  larger  end.  The  oidi- 
nary  food  of  these  birds  consists  of  grain  and  Insect^ 
though,  in  confinement,  they  show  no  aversion  to  flesh. 
They  are  easily  tamed,  but  crafty  and  eapridous ;  nor 
should  they  be  trusted  where  artides  of  value  are  kept; 
for  they  are  taken  with  glittering  objects,  and  are  apt 
to  snatch  up  bits  of  limited  sticks,  with  which  thej 
have  been  known  to  set  fire  to  a  house.  With  their 
long  bills,  they  will  also  tear  holes  in  the  thatch  of 
roofs,  in  search  of  worms  and  insects,  and,  by  thus  ad- 
mitting the  rain,  accelerate  the  decay  of  the  thatch. 
The  Cornish  peasantry  often  keep  Uiem  tame  in  their 
small  gardens.  The  appearance  of  any  thing  strange 
or  frightful  makes  them  shriek  aloud ;  but  when  an* 
6iyrng  for  food,  or  desirous  of  pleasing  those  who  uanu- 
ly  fondle  them,  they  render  melr  cmittering  very  soft 
and  ^engagmg.  In  this  domesticated  state,  they  are 
>dodle  and  amusing,  and  very  regular  to  their  hours  of 
feeding;  but  however  fanlliar  tmy  may  be  with  their 
more  immediate  Iriendsi  they  are  Impatient  of  the  ap* 
-proach  of  a  stranger. 

'Buciiu>8,  Lin.  &e.  $  ChLko  or  HoaimiLL.  BlU  comrex, 
-curved,  sharp-edfled,  of  large  dimensions,  serrated  at 
the  niai||lns,  with  a'honky  prolnberanoe  near  the  base 
of  die  uppernNuidible^*  noatiih  behind  the  haae«fth« 
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Omiibo-  bSA;  die  Umgiie  short,  ind  situated  at  the  bottom  of 
^'     the  tfaroet    By  the  §im  of  their  enormous  bill«  the 

'^y^  birds  of  ^is  nmily  are  allied  to  the  toucans,  while 
their  deportment  and  hsbits  assimilate  them  to  the 
crows,  and  the  structure  of  tbeir  feet  apmrozimates  them 
to  the  bee<«ater8  and  kinj^^firfiers.  The  large  promi* 
nenoe  on  the  upper  mandible  difiers  in  shape  m  the 
different  spedes;  and  in  a  few  it  is  wanting.  The 
hombills  feed  not  only  on  various  berries,  and  other 
regetaUe  substances,  but  also  on  many  of  the  smaller 
animals,  as  mice,  birds,  &c.  though  more  commonly  on 
insects,  and  not  even  disdaining  carrion.  They  are 
inhabttants  of  the  wanner  regions  of  Asia  and  AfHca. 
Their  large  bills  are  not  solid,  but  of  a  cancellated  in- 
ternal structure.  As  the  process  or  appendage  to  this, 
instrument  does  not  exhibit  its  genuine  form  till  the 
fun  growth  of  the  birds  and  the  difference  between 
the  mdes  and  females  is  very  considerable,  the  deter- 
minatioa  of  the  species  has  been  attended  with  no 
small  degree  of  difficulty.  Buffon  has  not  failed  to 
descsnt  on  the  maUoonformation  of  the  bill,  and  on  its 
liabQity  to  bruises  and  fractures  t  but  he  was  toot 
sware  of  the  fact,  that  these  injuries  are  annually  re^ 
paired  1^  an  inherent  reproductive  power,  so  that  even 
the  raianng  aerratures  are  replaced  at  every  mouHinff. 
These  \As&  walk  little,  and  awkwardlv,  and  general^ 
pcrdi  on  trees,  especially  such  as  are  aead,  in  the  hol- 
lows of  which  they^  breed. 

MuoKt-        B.  rkmoeeroM^  Lin.  &c. ;  Rhinoceros  Hombili,  Hom^ 

9L  ti  Indkm  Rmen^  or  Rhinoceroi  Bird.    Black,  tail  tip- 

ped with  white,  beak  yellowish,  recurved  casque  red 
above.  General  sise  that  of  a  hen  turkey,  hot  more 
licBder  in  proportion;  extent  of  wing  nearly  four  feet; 
die  neck  of  moderate  length;  and  the  tail  slightly 
coneated.  The  plumase  bkck,  but  exhibiting,  when 
exposed  to  a  strong  light,  a  slight  bluish  gloss;  but 
the  lower  port  of  the  abdomen  and  the  tail  iae  white. 
The  bin  measures  about  ten  inches  in  length,  and  is  of 
a  d^htly  enrved  form,  sharp-pointed^  serrated  in  a 
somewhat  irregular  manner  on  the  edges,  and  ftimish- 
ed  at  the  base  of  the  upper  mandible  with  an  extreme- 
ly large  proceas,  eontmued,  for  a  considerable  space, 
inaparaUel  direction  with  the  bill,  and  then  turned 
vpwarda,  in  a  contrary  direction,  in  the  s^le  of  a 
nverted  horn.  This  appendage,  which  is  eiffht  inches 
long,  and  four  in  width  at  the  base,  is  divided  into  two 
portkma  by  a  longitudinal  black  tine.  Thouffh  ap- 
parently a  formidable  weapon,  this  singular  biU  in  by 
no  meant  so  in  reality ;  for  Levaillant  assures  us,  that 
be  often  put  his  hand  into  it,  without  fading  the  slight- 
sit  pain«  though  the  bird  exeited  all  its  endeavours  to 
wound  him.  The  young  is  destitute  of  the  homp-like 
excrescence  on  the  bill. 

This  apedes  occurs  in  the  Philippine  islands,  in 
Java,  Samatra,  and  various  countries  of  India.  The 
individoals  belongii^  to  it  have  a  melancholy  wild  air, 
a  heavy  cait,  h^  instead  of  walking,  and  are  of  a 
ttmid  and  atnpid  disposition.  In  a  wild  state,  they 
Uve  on  flesh  and  carrion,  and  are  known  ^o  accompany 
the  hunters  of  boars,  wild  cows,  and  stags,  to  pick  up 
the  intestines,  and  other  refuse  of  these  animals  which 
are  resigned  to  them.  In  Sumatra,  when  kept  in  con- 
fincmentt  they  are  fed  on  lioe  and  soft  meats;  and,  in 
vaiiotta  ports  of  India,  tbey  are  domesticated  for  the 
purpoae  of  catching  rats  and  mice.  When  Uiey  have 
got  one  of  the.  Utter,  they  aqueese  it  in  their  biU  to 
soften  itp  throw  .is  up  into  the  air,  and  then  receive  it 
smirs  into  the»  oapadous  gullet.  That  described  by 
LevaiUaat  never  roaitiferted  any  thii^  like  ^irightfur 
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but  when  its  food  was  presented^  it  advanced  OnsHiM.^ 
with  extended  wings,  and  uttered  a  riight  acrsam  of     'ya;^ 
joy.    It  was  fed  with  biscuit  steeped  in  water,  flesh,  ^^^^^^ 
either  raw  or  dressed,  ripe,  &c.    when  presented  with' 
some  newly  killed  smaU  birds,  it  readily  swallowed 
them  entire,  after  bruising  them  for  some  time  in  its 
bill. 

B.  nigeTf  Vieill.  Cnseenl  HomhUL  Black ;  thighs  Kiger. 
base,  and  tip  of  the  tail  white,  bill  yellowieh,  and  the 
ossque  Innated  upwards.  About  the  siae  of  the  pre- 
oeding,  which  it  considerably  resembles;  but  the 
easque  of  the  bill  Is  shaped  like  a  crescent  or  boat, 
longitudinally  affixed  hj  its  bottom  to  the  ridges  of  the 
upper  mandible.  It  is  not  concave  at  the  top,  but 
flattened,  and  the  two  ends  rise  up,  the  one  bef<*e 
and  the  other  behind  the  base  of  the  mandible;  that 
in  front  somewhat  exceeding  the  length  of  the  other. 
It  is  a  native  of  Java,  where  it  is  said  to  flrequent  large 
woods,  uniting  in  troops,  in  order  to  devour  carrion. 
The  female  wants  the  patch  of  red  brown  between  the 
shoulders,  which  ^aracteriaes  the  male,  and  is,  be- 
sides, somewhat  smaUer  than  the  latOsr. 

B.  fwoifocerot,  Shaw ;  B,  Matakirioui,  Lath.  -Vfucom  Monocoroi. 
Homhitt,  Indian  Raven,  Homed  Crow,  Homed  Pie, 
&C.  Slightly  crested,  and  blsek  abdomen,  and  sides 
of  the  tiJl-feathers  white,  bill  yellowish,  with  com« 
pressed  casque,  black  sibove,  and  pointed  in  front. 
About  the  siae  of  a  vaven,  and  measuring  nearly  three 
fiiet  of  outstretched  wing.  The  curious  structure  of 
iu  bill  is  deUiled  by  BaWoa.  The  female  is  rather 
smaller  than  the  male,  and  has  the  casque  less  elevated 
and  its  point  less  prominent. 

These  birds  frequent  high  woods,  perching  on  lar^e 
trees,  especially  fa  the  dmd  bouffhs.  They  nestle  m 
the  hollows  of  decayed  trunks,  and  lay  about  foot  cM^g^ 
of  a  dirty  white.  The  young  are  at  first  quite  naked, 
and  their  biUs  have  merely  a  slight  ridge,  three  or 
four  lines  high,  and  whidi  is  not  clearly  defined  till 
the  space  of  three  months,  when  they  take  their  flight ; 
and  the  point  does  not  project  till  they  are  fully  srown, 
and  have  assumed  their  mature  plumage.  Tms  part^ 
it  has  been  remarked,  is  subject  to  frequent  accidents, 
firom  striking  against  the  branches  of  trees,  when  the 
bird  is  endeavouring  to  detach  the  bark,  in  order  to 
obtain  the  insects,  smaU  lisards,  tree-frogs,  &c.  which 
lurk  beneath.  The  individual  described  by  Bofibn 
hopped  with  both  feet  at  onoe,  forward  and  8ideways> 
like  a  magpie  or  Jay.  When  at  rest,  its  head  seemed 
to  recline  on  its  shoulders :  when  molested,  it  swelled, 
and  raised  itself  with  an  air  of  boldness;  but  its  gene- 
ral gait  was  duU  and  heavy.  It  swallowed  raw  flesh, 
and  would  also  eat  lettuces,  which  it  first  bruised  with 
its  bin.  It  cau|^ht  rats,  and  devoured  a  small  bird  that 
was  thrown  to  it  alive.  Its  ordinary  voice  was  a  short 
hoarse  croak  s  and  it  likewise  uttered  at  intervals  a  . 
sound  exactly  similar  to  the  clucking  of  a  hen.  It 
was  fond  of  warmth,  spreading  its  wings  to  the  sun, 
and  diivering  at  a  passing  dood  or  gale.  It  lived  only 
three  months,  dying  before  the  end  of  summer. 

B.  vioUtceue,  LevaiL  ViolaceCM  HortkbiU*  Violace«  Violaeeuf. 
oos  black ;  sides  of  tiie  wing,  and  tail-featiiers,  white; 
bill  whitish ;  cuque  compressed,  obtuse  In  fhmt,  and 
marked  by  a  black  spot.  Nearly  resembles  the  unicorn 
species,  but  is  of  a  smaUer  size.  When  Viewed  in  a  full 
hght,  it  is  very  richly  glossed  with  'videt,  green,  and 
purfrie  reflexions,  though,  when  viewed  in  the  shade,' 
It  appears  of  a  greenish  Uadi.  It  is  a  native  of  Ceylon. 
Levaillant  mentiona  that  he  saw  one  which  had  been 
brought  lo  the  Cape  of  Good  Hope.     It  showed 
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OrM».  sAncsfa  atUdunMt  and  doeiUly  to  its  keeper,  wia  fed 

ineftt,  eillier  riw  or  dressed,  end  with  vari<His 
kiodi.  of  vep^bles*  It  pursued  and* readily  caug^ 
bodi  TtCa  and  mioe^  whiob  it  swallowed  entire,  after 
having  rubbed  them  in  its  bill.  Whenever  a  quarrel 
arose  amon^  any  of  the  other  birds*  it  immediately  ran 
to  them,  and,  by  the  strokes  of  its  bill,  enforced  a  sus- 
pension of  hostilities.  Il  even  kept  the  larger,  birds  in 
awe,  and  would  make  an  ostrich  take  to  its  heels,  pur- 
suing it,  half  flying,  and  half  runnii^.  It  imposea,  in 
short,  on  the  whole  menagerie,  more,  we  may  presume, 
by  the  size  of  its  enormous  bill,  thui  by  any  in- 
trinsic strength  or  courage. 

S»  Abfsntdcus,  Lath.  Abyisinian  HambilL  Black, 
with  white  primary  quills>  the  secondaries  ferruginous ; 
bill  black,  and  casoue  abruptly  orbicular.  According 
to  Mr«  Bruce,  who  nlis  dbtinctly  described  this  spedes, 
it  is  of  a  bladush  fuliginous  hue^  measuring  three  feet 
ten  inches  in  length,  and  six  feet  in  extent  of  wing. 
On  the  neck  axe  several  protuberances,  as  in  the  tutm 
key,  of  a  light  blue,  changing,  on  various  occasions,  to 
red.  It  occurs  in  Abyssinia,  generally  among  the 
fields  otiqf,  fteding  on  the  areen  beetles  that  fr^nent 
that,  plant.  As  it  has  a  fetid  smell,  it  has  been  erro* 
neottsly  supposed  to  subsist  on  carrion.  It  usually  runt 
on  the  ground,  and  does  not  hop,  like  most  of  its  con- 
geners ;  butt  when  raised,  it  flies  both  strong  and  far. 
It  is  supposed  to  be  very  prolific,  as  it  has  been  seen 
with  eighteen  young  ones  attending  it  It  builds  in 
large  .thick  trees,  mking  a  curious  nest,  like  that  of 
the  man>ie„  but  four  titnes  larger  than  that  of  the  eagle, 
placed  firm  on  the  trunk,  at  no  great  distance  from  the 
ground,,  and  with  the  entrance  always  on  ibe  east  side. 
The  young,  according,  to  LevaOlant,  are  of  a  brownish 
black  coloiir,  with  the  larger  wing  feathers  riirfbus 
wjiite  j  and  such  seems  to  have  been  the  gpecimea  de* 
scribed  by  Buffi>n. 

Of  the  species  which  want  lihe  horn-like  appendagoi 
we  shall  notice  only  two. 

JB.  aam/i^f,  Lin.  &c.  Sentgak  or  R^biUed  HomhUL 
Black  and  white,  with  a  siaD4>le  red  bill»  and  red  lega* 
Siae  not  superior  to  that  of  a  magpie ;  length  rather 
more  than  twenty  inches.  Common  in  Senegal,  where 
it  is  known  by  the  name  of  Tock.  When  youngs  it  is 
very  simple  and  unsuspicious,  and  will  suffer  hsclf  to 
be  approached  and  taken,  but  it  gradually  becomes  shy 
•h  it  advances  in  age.  It  frequenU  woods,  the  okl 
burds  perching  on  tte  summits. of  the  trees,  and  often 
soaring,  with  loft^  and  rapid  flight,  while  the  young 
generally  remain  in  the  lower  parU  of  the  trees,  sitthig 
motionless,  with  the  head  contracted  between  the 
shoulders.  In  their  native  state,  they  live  on  wild 
fruitSt  and,  in  confinement,  on  akaost  any  thmg  that  ia 
presented  to  them. 

.  B.  anxmaius,  Levail.  Crowned  HonMU.  Black,  with 
the  i^bdomenj  stripe  on  each  side  of  the  hind  haid,  and 
tib  of  the  Uil,  white ;  bill  red,  and  aU^tly  crested. 
Native  of  Africa,  and  described,  for  the  first  time,  hy 
Levailhuit,  who  saw  a  flock  of  more  tiban  500  of  them 
in  the  oompany  of  crows  and  vultures^  and  preying  on 
the  remains  of  slaughtered  dcphanta.  The  femak  de- 
posits four  white  eggs  in  the  hollows  of  trees. 

PbiONITKS,  nL     MoMOT. 

PaioNi.         ^^^  and  carriage  of  the  bee-eaters;  batllie  bill  is 
TEs.  stroitter,  with  the  mar^^na  of  both  mandibles  notched ; 

and  the  tongue  is  barbed,  or  fimtfaerad,  like  that  of  the 

toooam. 
BramiisD-      •  ff'  BrasUitiuit^  Cuv^  Bampkoito^  yumakh 

lis. 


Ksfutttt* 


Coronatus. 


Sio/a  BraiUiiHtH$  Shaw*  MmnotH$  Br^uilienMUt  Lath.  OrirftlM* 
Baryjfhonu*  C^mncGep^4Umg,  Vieill.  BresUian  MoiMt,  or  lygy- 
Brtudian  Saw^biiUd  Bolter,  Green  above,  bufl'-ooloured  ^*"^v^^ 
beneath ;  crowiwbtue,  marked  with  a  black  spot,  and 
the  two  middle  tail-feathers  elofigated.  Head  large, 
bill  black,  legs  black,  and  daws  hooked*  Length,  from 
the  tip  of  the  bill  to  that  of  the  tail,  about  a  foot  and  a 
half.  £dwards>  in  his  minute  description  of  this  bird, 
remarks,  that  the  two  long  feathers  in  the  middle  of 
the  tail  seem  as  if  they  were  stripped  of  their  webs  oa 
each  side,  for  the  space  of  an  inco,  a  Dttle  within  their 
tips ;  and  Buffon  seizes  on  this  peculiarity  as  an  excel- 
lent distinctive  character,  although  he  admits  that  it  is 
only  observable  in  the  adult  birds.  Some  have  sup- 
posed that  the  defi^  is  oooasioned  by  the  bird  itself 
tearing  off  that  portion  of  the  web,  after  every  moult- 
ing ;  but  it  is  by  no  means  probable,  that  every  indi- 
vidual would  be  instinctively  guided  to  such  a  capri- 
cious and  useless  practice ;  and  the  circumstance  ikmj^ 
perhaps,  be  accounted  for  by  some  unknown  habit 
peculiar  to  the  bird.  This  spedes  inhabits  the  hotter 
regions  of  South  America,  pariicularlv  Guiana  and 
Braail.  In  the  former  country,  it  is  known  by  the 
name  of  Hodoo,  which  is  exf^essive  of  the  bird's  cry, 
a  sound  which  it  utters  disunctlv  and  abru|^yt  as 
often  as  it  leaps,  and  which  is  heard  early  in  the 
morning,  bcibre  all  the  other  birds  are  awak^  Nstu* 
rally  shy,  it  courts  the  recesses  of  the  forest,  and  lives 
in  soKtude.  It  is  chiefly  seen  on  the  ground,  or  on 
some  low  branch  of  a  tree,  taking  short  flights^  wfaea 
disturbed.  The  fenple  makes  a  nest  of  staUbs  and  dry- 
grass  on  the  ground,  frequently  in  the  deserted  hde  of 
an  armadillo,  cavy,  or  other  quadroped,  and  usually, 
lays  two  eggs.  It  feeds  on  insects  and  raw  flesh,  the 
fragments  of  which  it  macerates  in  water.  Whea 
caught,  it  strikes  violently  with  its  bQK 

P.  C^anogatUr^  BbMfUkd  MamoU .  Green  above,  Cyauogis 
blue  beneath,  tail  cuneated«  Length  fourteen  inches  ter. 
and  a  half.  Has  the  habitsof  the  pre(cedii^«  Its  usual 
ciy  is  Uhh  ioo,  ioo,  but  it  s)so  utters  hunu  in  a  more 
fiBeble  tone.  In  confinement,  it  readily  eats  raw  meaty 
and  little  bits  of  bread,  frequently  striking  them  egdnst 
the  ground  befinre  swallowing  them^  as  if  it  bdievecl 
them  to  be  endued  with  life.  It  gives  chase  to  small 
birds,  of  which  it  is  very  fond ;  and,  when  it  catehea 
them,  it  beats  tbem»  in  like  manner,  against  the 
ground,  and  continues  to  do  so  even  for  some  time  afler 
uey  are  dead ;  and  it  then  swallows  them  entire,  be« 
ginning  with  the  hesd.  It  treats  mice  in^  the  same 
manner;  but  it  refuses  to  meddle  with  birds  that  are 
too  large  to  be  awallowed  at  once.  It  ia  a  native  of 
Paraguay. 

*  ■  • 

Glaucopis,  Gmd.  &c.    Wattls  Bjiio.    Callmmw, 

Bech. 

Bill  incurvated,  arched,  the  lower  mandible  shortest,  Gi^ucc 
with  a  caruncle  below  St  the  base;  ncdtrils  depressed,  pis. 
and  half  cdvered  with  a  membrane,  nearly  cartilagin- 
ous, cut  at  the  point,  and  fringed ;  fVet  gressorial,  or 
formed  for  walking.  A  single  species  is  known,  namely^ 
the 

G.  cinerea,  Gmel.  &e.  Cinereous  Wbltk^^lrd,  BlUck*  ctn«rca 
ish,  with  blue  eves  and  ted  wattles.  Irides  blue,  and 
very  large ;  taSi  long,  and  wedg^ ;  legs  long,  hind 
daws  longer  than  the  othtos.  Psi^een  Inches  long,  Inid 
about  the  siise  of  ajay.  Ihhabits  Ne#  Zedand,  where 
it  is  often  ACen  walking  on  the  grotrtid,  end  sbn^tlines, 
thoiigh  more  rardy,  peidled  oh  trees.  It  f^ds  otf 
vavioaa  soM  of  hemes  and  iiisects,  and  even,  according 
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to  •BOM^  o»  umil  Vbtds.  Ito  atto  «|i|NWAcbfi  to  « 
whisde,  and  Mmedniet  to  a  kind  of  ntber.  pleawng 
murmiur.  Its  flcili  is  eauble,  and  by  soma  esteemea 
savoiury* 

BuPHAGA,  Lin.  &C.    Bcbf-Fatsr. 

luPHAOA.      Bill  straight,  Mnarith*  giUoos,  entire ;  feet  greMOTial. 

kfricana.  JB.  A/msasta,  lia.  &o.  j^ricttn  Be^^'CtUer,  or  O49- 
petAer.  Ferrogiaana-faroim  abore,  pale  beneith;  tall 
laathcn  SttUaeiumnated  Site  of  a  lark,  and  eight 
inches  in  length.  The  femsle  diffcts  from  the  male 
in  being  farther  smiiler,  and  in  having  the  bill  of  a 
paler  east.  It  resides  in  the  hotter  parts  of  Afrioe,  and 
IS  said  to  be  fteonent  in  Smegal,  where  its  chief  food 
eooeists  of  the  lanrae  of  oestri,  or  gad-fUe«,  which  it 
pidu  oot  of  the  skin  of  the  lar^r  cattle.  According 
to  Levafllaat,  who  observed  itm  the  coontij  of  the 
ChNNit  Namaqvasy  it  Is  nsnalljr  seen  in  small  nooks,  of 
aix  or  eight  tojf;ether.  But  it  is  extremely  shy,  and  will 
net  easify  admit  of  a  near  apptoacfa.  The  strength  of 
the  beak  is  veiy|[reatr  and  well  adapted  to  the  purpose 
of  estrsoting  wrrm  from  die  hide  of  animali;  but  it  ako 
fteda  on  varioas  insects  in  thejr  pofeot  state.  It  has 
a  sharp  cry,  in  no  respect  approaching  to  a  song. 

BouayciLLA,  Brisson.    Ampelis,  Lin.  &c. 

Chatterer. 

fioMST-  Bill  short,  strught,  elevated;  the  upper  mandible 
ciLLA.  Iktntly  curved  towards  the  extremity,  with  a  very 
marked  indentation;  nostrils  basal,  avoid,  open,  con- 
cealed bv  rough  hairs  directed  forward;  ^ree  toes  be* 
fore,  and  one  behind,  the  outer  consolidated  with  that 
in  the  middle;  wings  -oS  modemte  siae,  with  the  first 
and  second  qi^ls  the  longest 
Gimiia.  B.  garrula,  Ampdh  garrulma,  lin.  4faft  J3oA#mica, 
Brisson.  Waxen  Bohmrnan,  or  SiU^iqil  chatterWf  or 
Bohemiam  Wtusmng*  Back  of  the  head  crested  ; 
length  neuljdgktinolu.;  ri».bout  tfa«t  of  a  *«r. 
ling. 

Though  found  ki  Europe,  Noethera  Asia,  and  Ame- 
riea,  Ae  original  countiy  of.  this  Urd  u  doobtful ;  for 
every  where  it  seems  to  roam,  and  in  no  r^pion  has  its 
mode  of  breeduif  been  ascertfl^bsd.  Lmn6,  and  others, 
have  conjectured  diet  the  s^ies  is  prapamited  farther 
north  than  Sweden,  and  it  is  sttpposed-tohuild  its  neit 
in  the  holes  of  rocks.  The  epithiBt  BeAeietas  is  by  no 
means  appropriate,  for  it  only  migmtes  into  Bohemta, 
as  it  does  into  many  other  countries.  In  Austria  it  is 
conceived  to  be  a  native  of  Bohemia  and  Siyeia,  because 
it  enters  by  the  frontien  ol*  those  regieps ;  hut,  in 
Bohemia  it  might  widi  equal  propriety  hie  oiUed  ^e 
hird  of  Swtantf,  and  In  Sayony  the  bird  wf  Deamari,  or 
of  other  countries  on  tiie  shoees  of  the  Baltic.  They 
occasionally  aboimd  in  Plmssia,  and  visit  Poland  and 
Lithuania;  and  Stvahlenberg  informed  Friseh,  that 
they  have  been  met  with  in  Tartasy,  in  the  holes  of 
rocks.  After  a  period  of  three  years,  or  more,  they 
are  said  to  leave  Bohemia  cntioely ;  and  they  are  not 
found  there  in  winter.  The  fow,  on  the  contrary, 
wideh  stray  into  France  and  Great  Britain,  affiearin  the 
depth  of  «he  winter,  bat  alwajre  in  email  parties,  asJf 
they  had  parted  from  the  geeat  body  by  aorae  accident, 
whereas  immense  numbers  Imvc,  at  |>sEtieiilar.epodi8f 
been  seen  to  arrive  in  luAy,  where,  in  fenner  tiroes, 
their  congregated  l^ons  were  deemed  omimnia  of  mar 
or  pestilence,  in  J9weden.  they  soanfltimes.  pass  an 
such  dense  bands  as  to  intercept  the  light.  They  are 
partial  to  melting  juicy  .fruits,  .to.  grapes,  benriea  'Of 
I  various  descriptions,  Jiungnds^  ^ppmi^  .^bc.    XhiQr.are 


eerily  tamed,  affectiomts^  iCMble,  and-  sns^vf^lf 
of  particular  friendshipa  aanong  thcmjelves,  Indepenik 
ently  of  sexual  attachment ;  but  they  languish  and  die 
in  strict  confinement  They  utter  a  sort  of  chirrup 
when  they  rise,  but  are  quite  mute  in  a  csge»  R^unuir 
will  not  even  allow  that  they  can  chant,  while  Prince 
d'Avensperg  asserts  that  their  notes  are  very  pleasing. 
The  truth,  perhaps,  11^  that,  during  a  sh<ut  period  ifi 
the  hreediojp  season,  they  m^  warble,  and  oplv  chirp 
and  chatter  at  other  times.  Authors  likewise  mffsr  as 
to  the  edible  qualities  of  their  flesji,  which  probably 
vary  according  to  the  prevailing  diet  of  the  bird. 

CoRAciAs,  Lin.  &C.    Rollir. 

Bill  strong,  comncessed  towards  the  extremity,  bent  Coiacias. 
in  at  the  point,  with  the  bsse  naked  of  feathers  |  nostrils 
oblong;  feet  short,  stout,  and  formed  for  walking; 
wings  long,  with  the  first  quill  somewhat  shorter  thwi 
theseconiL  Most  of  the  fomilv  are  conspicuous  rathfr 
for  brilliancy  than  harmony  of  colouring,  and  in  their 
general  manners  thqr  eeem  to  be  nearly  allied  to  the 
crows. 

C.aaiT«J0,Lin.te  Gd^faAw  ^orru^,  VieilL  CoahOaiTnla. 
aioa,  ISttiropeati,  or  Garruhue  Boiler.  Sea^^green,  widi 
nearly  even  tail  1  wings  varied  with  blue,  sea-green, 
and  black;  back  testaceous ;  rump  blue.  The  should- 
ers, or  prts  invested  by  the  smaller  wing*ooverts,  are 
of  a  rich  ultra-marine  blue;  the  baclc  and  scapulfr 
feathers  testaceous,  or  pale  chesnut;  and  tl)e  twaap 
ultrapmnrine  2  the  wholo  vying  with  some  of  the  par- 
rots, and  on  this  account,  as  well  as  pn  that  or  its 
chattering  nropenaily,  the  bird  has  been  sometiaMs 
denominated  Aie  Germm  parrd,.  It  is  about  the  sii^ 
of  a^y,  measuring  thirt^n  inches  in  length,  ai;>d  two 
feet  irem  tip  to  tip  of  the  outstretched  irings.  Th^ 
young  do  not  acquire  their  q^ndid  colours  till  tt^s 
second  yalr;  and  Montbeillard  suspects  that  the  twp 
long  tail  festhers  are  tfce  attribute  of  the  male* 

This  is  the  only  one  of  the  fiunily  known  in  Europe. 
It  roams  as  far  north  as  $irerlen,  and  a  few  stngglers 
have  been  met  with  in  England*  In  France  it  is  f^r 
from  common;  hut  it  occurs  more  fr^uentlyin  Ger« 
many,  Italy,  Sicily,  MaUa>  &c*  and  apmsrs  preferab^ 
to  haunt  the  wanner  regions  of  the  old  continent,  pfMr« 
tictdariy  Africa-  in  some  of  the  European  countri^e 
it  is  said  to  migrate  in  the  months  of  \la,j  and  Se^ 
tember.  In  districts  in  w|iich  it  aboupds^  it  U  seen  to 
fly  in  lai;ge  flocks  in  the  aut«m.n«  apd  to  frequent 
cultivated  grounds,  in  the  company  of  rooks  and  oth^ 
birds,  seerching.for  wocmst  small  s^eds,  roots,  &c.  It 
breeds  amoug  bitch  trees,  and  sometime,  as  in  Mallia, 
in  a  fade  in  the  grmnd,  Wj^^  Gpom  four  tp  seveiii  ^&Pf 
of  a  glosi^  greestish  white,  it  feeds  on  mol^,  worms, 
beetles,  aooms,  grrin,  &e.  is  fond  of  fruit,  and,  ii^  case 
of  necessitjr,  does  not  reject  o^rrion.  Its  Dpte  is  noisy 
and  chattering.  It  is  j[MibUcly  so}d  in  the  mark^  in 
Sicily,  Malta,  &c  and  is  said  to  tae^  UKe  tuxt^ 

Qnolus,  J49*  Abc    Qiii^La. 

Bill  in  the  foimof  |t lai^gdMened  c^e,  horiaojt|tally  Oa^ofoji. 
compress^  at  ibe  base,  and  shaqn^ci^^,  .the  ixf^t 
mandiUe  surmounteclby  f^l^igi^  np^^  at  the  poio^  t 
neatrils.baeal,  latem)»  tirisfii,  a^d  Jbpnv^ntiUIjr  piercjed 
tnalaige  membi»no»  ^us  .shorty  thai),  or  f»t  the 
a«me^  length  aa>  thoimiiMle  jtoe,  si^e  ^\f^\iu}$fAi0  the 
Urtter;  wiMs  of  nif^erflie  ^eofimh  m'\4^  W  **** 
quill  Yfivj  abortp japd  U^  PW^  .sjiortw^. t|^o  the  4jt^ 

The  birds  included  within  tJ^.nmw^.h^ts  0^:  wis 
^neric  M»i»%h#Uitlt#  ^oods  W  ^im^J^f  ^  ^^ 
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contineiit^  Kvmff  in  pairi^  imd  migrating  in  families. 
They  fM  on  nerries/ soft  ihiit9^  and  msects.  The 
prevailing  colonr  in  tlie  pliimage  of  the  males  is  yellow^ 
and  of  the  females  greenish,  or  dall  vellow.  The 
young,  in  their  first  stage,  resemble  the  remdes. 

O.  pilMa,  Lin.  &c.  widen  Oriole,  or  Wihvali.  Body, 
and  tip  of  the  tail  gold-3rellow ;  wings,  tail,  and  cere, 
bladt.  There  are  several  marked  varieties  in  diflferent 
quarters  of  the  world,  as  the  Black-'headed,  and  the 
Moiled  /  at  Madras,  the  Chinese  and  the  Indian, 

In  France,  and  other  parts  of  the  European  conti- 
nent,-the  golden  oriole  summers  and  breeds,  appearing 
in  the  neighbourhood  of  Paris  about  the  end  of  May, 
and  departing  In  the'  beginning  of  September.  On 
tlieir  first  arrival,  they  are  so  exhausted  and  emaciated, 
that  they  allow  the  fowler  to  approach  within  gunshot 
of  them,  as  they  are  feeding  on  insects.  Yet,  soon  after, 
they  commence  pairing.  In  Malta,  they  are  observed 
in  September,  on  their  passage  to  more  southern  re- 
gions ;  returning  the  same  way  in  spring,  to  their  north- 
erly abodes.  .  According  to  Retxius,  they  visit  even 
Swedish  Finland  about  the  end  of  May,  and  retire  in 
'  September ;  whereas,  in  England^  there  are  not  many 
wdl  authenticated  instances  of  their  appearance.   They 

•  live  on  caterpillars,  worms,  insects,  berries,  and  other 
-fhiits,  and  are  particularly  fond  of  cherries.    Their 

nest  is  a  neat,  and  highly  finished  structure,  supported 
by  the  edge  or  rim,  having  the  appearance  of  a  shallow 
purse  or  basket,  suspended  from  the  forked  extremity 
of  some  slender  branch.  Wreathing  the  two  branches 
of  the  fork  round  with  straws,  grasses,  or  other  vegeta- 
ble fibres,  suited  to  the  purpose^  the  bird  at  length  con- 
necti  the  two  extremities  of  the  fork,  in  order  to  form 
the  verge  of  the  nest ;  then,  continuing  the  s^ws  of 
the  one  side  to  the  other,  giving  the  whole  a  proper 
depth,  and  crossing  and  interweaving  the  materials,  as 
'  the  work  proceeds,  forms  the  general  basket,  or  con- 
cavity, '  wnich  is  afterwards  thickened  with  the  stems 

-  of  the  finer  grasses,  intermixed  with  mosses  and  lichens ; 
'  and^  finally,  lined  with  still  more  delicate  substances, 

as  the  silken  bags  of  the  chrysalids  of  moths,  down, 
spiders'  webs.  See.  On  this  luxurious  couch  the  female 
deposits  four  or  five  eggs  of  a  dirty  white,  scattered 

-  with  small  blackish-brown  spots,  which  are  most  nu- 
merous at  the  larger  end.  The  incubation  lasts  twenty- 
one  days.  The  parents  fetch  caterpillars,  by  ten,  or  a 
dozen  at  a  time,  to  their  nascent  progeny,  in  whose 
defence  they  will  boldly  fly  in  the  face  of  duiger.  The 
hen  bird  has  sometimes  submitted  to  be  captured  along 
with  the  nest,  and  died  in  the  act  of  incubation.     This 

•  beautiful  bird  has  a  loud,  shrill,  and  rather  a  disagree- 
'  able  note,  preceded  by  a  sort  of  mewing.     It  is  tamed 

•  with  considerable  difficulty,  and  seldom  survives  two 
years  in  captivity,  beinff  generally  carried  off  by  a 
goutish  affection  in  the  feet.  When  fattened  with  its 
favourite  fVnits,  as  figs,  grapes,  cherrie8>  &c.  it  b  deemed 
a  delicacy  at  table. 

IcTBftvs,  Dand.  Temm.    Troupial. 

IcTxavs.  Bin  larger  than,  or  as  Ions  as,  the  head,  straight,  pro- 
longed with  a  cone,  pointeJ,  a  little  compressed,  with- 
out any  distinct  tidge,  the  base  projecting  among  the 
fhmt  feathers  ;  the  point  sharp  and  piercmg,  without 
a  notdi ;  -  margins  of  the  mandibles  more  or  less  bent 
inwards;  nostrils  basal,  lateral,  longitudinally  defl in 
the  corneous  mass  of  the  bill»  and  covered  abo^  by  a 
homy  rudiment ;  tarsus  as  long  as,  or  longer  than,  the 
'  middle  toe;  wings- long. 
'Kifricollis.     /•  nigricoUU,  Cuv.     PenduUimM  mgneoUii,  VIeOL 


OMMi  eapemiif  QtueL  and  Lath,  and  the  fimaU  of  Orsitha. 
Orioiui  inurius,  Gmel.  Black-meeked  Troupial,  or  C^pe  ^7- 
Oriole;  nut  this  last  is  an  unfortunate  appellation,  as  ^'^^^^^^ 
the  bird  is  not  a  native  of  Africa.  Spot  between  the 
bill  and  the  eye,  the  middle  of  the  throat,  and  the 
front  of  the  neck,  black.  Length  six  inches  two  lines; 
but  the  female  is  only  five  inches  seven  lines ;  hal  no 
black  in  her  plumage,  and  the  throat  yellow.  These 
birds  pass  the  summer  in  North  Americat  frequeotkig 
copses  and  orchards.  The  song  of  the  male  is  sonorous 
and  melodious,  but  the  air  short  and  little  varied.  They 
make  their  nest  of  the  fibrous  parts  of  hemp*  and  other 
analogous  materials,  ^vinff  it  the  form  of  4  small  platter 
or  saucer^  and  fixing  it  to  me  extremities  of  two  branches 
of  a  tree,  by  the  projecting  edges  ;  and  yet  so  compact 
are  its  texture  and  fastenings,  that  it  braves  the  vio- 
lence of  the  winds.  The  hSbdi  consists  of  fbur  or  five 
white  eggs,  with  black  zig-aag  markings  at  the  larger 
end. 

J.  DonunicensiSf  Cirv*  Orudut  Domaicensi*,  Lath-  Domini. 
PendtUinuiJlavigasier,  Vieill.  SL  Domingo  Troupial,  or  censis. 
Sl  Domingo  Oriole.  Bill,  feet»  and  generalphunage 
black,  with  the  exception  of  the  smaller  wing-covercs, 
the  lower  parts  of  the  bade,  the  rump,  and  the  abdo- 
men, which  are  of  a.  beautiful  yellow.  Rather  more 
than  seven  inches  long.  The  female  differs  -  only  in 
having  less  brilliant  colours.  Native  of  South  America 
and  the  West  India  Islands;  building  in  lofty  trees, 
a  pendulous  purse-shaped  nest.  The  young  have  ofUn 
•been  described  as  a  separate  species. 

Sturnus,  Lin.  &c.  Starling. 

Bill  of  a  middle  sizei  straight,  in  the  form  of  a  STumxrs 
lengthened  cone,  depressed,  sughtly  obtasCt  base  of 
the  upper  mam^ble  .projecting  on  the  foreheadi  the 
point  much  depressed,  and  without  a  notch ;  nostrils 
Dasal,  lateral,  half  concealed  by  an  arched  membrane ; 
-wings  long,  the  first  quill  merely  visible,  the  second 
and  third  the  longest.  Many  birds  used  to  be  arriinged 
under  this  designation,  though  destitute  of  the  bill  and 
the  numnera  of  genuine  starlings,  whilst  other  Ameri- 
can species,  whose  legitimacy  cannot  be  questionedf 
have  been  classed  along  with  other  families* 

Starlings  feed  principally  on  Insects ;  nestle  in  the 
holes  of  trees,  under  the  tiles  of  roofs,  and  in  the  holes 
of  walls.    Like  many  of  the  omnivorous  order^  they 
consort  and  travel  in  large  flocks.     They  frequently 
attend  on  cattle,  and  pick  up  their  food  in  meadows 
and  gardens.*    The  males  and  females  differ  little  in 
general  aspect ;  but  the  young  of  the  first  year  ate 
very  dissimilar  to  the  mature  birds ;  whilst,  even  in 
these  last,  the  double  and  periodical  change  of  osloar 
in  the  beak  and  Iqgs,  and  in  the  tints  and  decorations 
of  the  plumage,  is  superinduced  without  the  aid  of  a 
second  moulting,  the  habit  of  friction,  and  the  influ« 
ence  of  the  air  and  light  apparently  obliterating  the 
ends  of  the  webs  of  the  feathers,  and  the  numerous 
spots  which  are  so  conspicuous  in  autumn.    They  are 
found  in  every  quarter  of  the  globe. 

S.  ttuigaris,  Lin,  &c.  S.  variuM,  Meyer.  ComMOit  Vuig«ri 
SiarUmg  or  Siare.  Frov.  Ckep  Starling,  or  Ckepfter.  Bill 
yellowish;  body8hiningbrassyb)aftk,spotted  with  white* 
The  sexes  nearly  resembb  each  other,  but  the  nM^leia 
the  heaviest  of  the  two,  weighing  about  three  oasces, 
the  l^igth  of  the  body  being  eight  inches  and  three 

Soarters,  and  the  extent  ef  wing  fourteen  inches.  As 
lie  males  only  are  susceptible  of  education,  the  bird- 
catchers  recognise  them  by  a  minute  blackish  spot 
under  the  tongue.    Amtmg  the  numcroue  varieties  to 
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Ornitiio-   to  wmu^  <nt  aaril  faifds.    Ito  aatfe  appmicbfi  to  « 
JogT^^  whistle,  and  Mmetimei.to  a  kind  of  ratber.pleatioff 
miinBUr.    Its  flcili  is  eaublej  and  by  soom  esteemed 
savoury. 

BuPHAGAy  Lin.  &C.    Bebf-Eatsr. 

Biii  straight^  squarish*  gibbons,  entire ;  feet  gresK>rial. 

B.  Afmana,  Usu  &o.  Afncan  Beef'eaUrs  or  Qi> 
|Melir«  Femigisoiis«btown  above,  pale  benealJi;  tail 
leathers  SttUacnminated*  Sise  of  a  lack,  end  eight 
indies  in  length.  The  female  differs  from  the  oule 
in  being  iirther  smaller,  and  in  having  the  bill  of  a 
paler  east.  It  rssides  in  th^  hotter  parts  of  Africst  and 
is  said  to  be  fteouenft  in  Sene^,  where  its  chief  food 
eooefsts  of  the  larvae  of  csitri,  pr  gad-flies^  which  it 
picks  oot  of  tlM  skin  of  the  la^[er  eattle.  According 
to  LevaiUant,  who  observed  it  >m  the  country  of  the 
Great  Kamaqnas,  it  is  nsndljr  seen  in  amaU  flocks,  of 
six  or  eiffht  toy||ether.  But  it  is  extremely  shy,  and  will 
not  es)niy  admit  of  a  near  approach.  The  s^roigtb  of 
the  beak  is  veiy|[reatr  and  well  adapted  to  the  purpoee 
of  extrsoting  larvsB  from  the  hide  of  animals;  but  it  ako 
i^eds  on  various  insects  in  the^  perfect  atate.  It  has 
a  sharp  cry.  In  no  respect  approaching  to  a  song. 

Bouu^ciLLA,  Brisson.    AmpeliS)  Lin.  &c. 

Chatterer. 

Bill  short,  stnught,  elevated;  the  upper  mandible 
famtly  curved  towards  the  extremity,  with  a  very 
marked  indentation;  nostrils  basal,  ovoid,  open,  con- 
cealed bv  rough  hairs  directed  forward:  ^ree  toes  be* 
fore,  and  one  behind,  the  outer  consolidated  with  that 
in  the  middle;  wings  -ai  modemte  sice,  with  the  first 
and  second  quills  the  longest 

B,  garrula,  Ampelh  gartvimM^  lin.  4bft  J3oA#mice, 
Brisson.  Waaen  Bohemian^  at  Siik4ail  chaiierWf  or 
Bohemiau  Ww^mnf*  Back  of  the  head  crested  ; 
leng^  nearly  eight  inches;  sise  about  that  of  a  star- 
ling. 

Though  found  ki  Europe,  Noetheni  Asia,  and  Ame- 
riea»  Ae  original  ceuntiy  of.  this  Anrd  is  dooblifui ;  for 
every  where  it  seems  to  roam,  and  io  no  repm  has  its 
mode  of  breediiir  been  asoerUdned.  linni^  and  others, 
have  conjectured  thst  the  sjpecies  is  prepaasted  Mother 
north  Ulan  Sweden,  and  it  is  supposedto  build  its  nest 
in  the  holes  of  toAjb.  The  epithiBt  BaAeaifas  ia  by  no 
means  appropriate,  for  it  only  migmtes  into  Bobemta, 
as  it  does  into  many  other  coqntries.  In  Austria  it  is 
conceived  to  be  a  native  of  Bohismia  and  Siyria»  because 
it  enters  by  the  frontiers  of  those  regieps ;  hut,  jn 
Bohemia  it  might  with  equal  mopiiety  be  esUed  ^e 
bird  of  Swtanff,  and  in  Saxony  the  6tnf  wf  Dmmwrk^  or 
of  other  countries  on  tiie  shores  of  the  Baltic.  They 
occasionally  aboimd  in  Plmsfia,  and  visit  Poland  and 
Lilhuania;  and  Strshlenberg  informed  Friseh,  that 
thejr  have  been  met  with  in  Tartary,  in  the  holes  of 
rocks.  After  a  period  of  three  years,  or  more,  they 
are  said  to  leave  Bohemia  entirely ;  and  they  are  not 
found  there  in  winter.  The  fear,  on  the  contrary, 
whiflb  stmy  into  France  and  Great  &itain,  aiqMarin  the 
depth  of  the  winter,  but  alwajrs  in  smaU  parties,  av.if 
they  had  parted  from  the  great  body  by  aome  .accident, 
whereas  immenfte  nnmbers  have,  at  psrticalar  .epochs, 
been  seen  to  aerive  in  Italy,  «p4iere,  in  ieemer  tiroes, 
their  eongr^B;s*ed  l^ons  were  deemed  omioQur  of  ffiar 
or  pestilence.  In  Sweden,  they  sometiincs.  mm  an 
such  dense  bonds  as  to  intercept  the  lig^  They  ere 
partial  to  melting  juicy  fruits,  -to.  grapes,  benriea  of 
various  deeeriptions,  wignds^  >PP^«  ^^    XhiQr.are 


Garrula. 


eaai^  tan^ed^  effectipmti^  eoeiiUe,  end-  suscff^iU^  lll!9fMH^ 
of  particulaf  friendshipe  among  diemselves,  Inipep^di.      IgpT' 
ently  of  sexual  attschment ;  but  they  languish  and  die  ^-^  ^  ^' 
in  strict  confinement.    They  utter  a  sort  of  chirrup 
when  they  rise,  but  are  quite  mute  in  a  csge»   R&iuipiir 
will  not  even  allow  that  they  can  chant,  whi)e  Prince 
d'Avenfperg  asserts  that  their  notes  are  very  pl^ising. 
The  truth,  perhaps,  is^  that,  during  a  shor^  period  m 
the  breeding  season,  Uiey  may  warble,  aod  oplv  chirp 
and  chatter  at  other  times.    Authors  likewise  diffier  as 
to  the  edible  qualities  of  their  flesh,  whidii  probebiy 
vary  according  to  the  prevailing  diet  of  the  bird. 

CoRACiAS,  Lin.  &C.    Roller. 

Bill  strong,  compressed  towards  the  extremity,  bent  Coiacias. 
in  at  the  point,  with  the  base  naked  of  feathers ;  nostrils 
oblong;  feet  short,  stout,  and  formed  for  walking; 
wiogs  long,  with  the  first  quill  somewhat  shorter  tbiyi 
the  second  Most  of  the  fimiily  are  conspicuous  rather 
for  brilliancy  than  harmony  of  colouring,  and  in  their 
generel  manners  thqr  mtm  to  be  nearly  allied  to  the 
crows. 

C.gorniia,Iin.&c.  Galguku gamduf^VimiL  CoohOsmils. 
eiee,  iS«ro;ie<M,  or  Garrulom  Bmer.  Seargreen,  widi 
nearly  even  tail ;  wings  varied  with  blue,  sea-green, 
and  bli^ck;  back  testaceous ;  rump  blue.  The  should- 
ers, or  parts  invcNVted  by  the  smaller  wing*oovert^  are 
of  a  rich  ultra-marine  blue;  the  back  and  scapu\fr 
feathers  testsoeous,  or  pale  chesnut;  and  t)ie  rump 
ultrapmnrine ;  the  whole  vying  with  >cnie  of  the  par- 
rota,  and  on  this  account,  as  wdll  as  on  that  or  its 
chattering  propensity,  the  bird  has  been  sometii«ff8 
denominated  Aie  Germm  parrd.  It  is  about  the  sii^ 
of  a  jey,  measuring  thirteen  inches  in  length,  a^d  two 
feet  from  tip  to  tip  of  th^  outstretched  wings,  l^h^ 
young  do  npt  acquire  their  q^ndid  coloura  till  the 
pecond  yeer;  and  Montbeillard  suspects  that  the  twp 
lon^  tail  feethers  are  the  attribute  of  the  male. 

1  his  is  tlie  only  one  of  the  fiuniiy  known  in  Europe. 
It  roams  as  far  north  as  Sweden,  and  a  few  stragglers 
have  been  met  with  in  England.  In  Fr^ce  it  is  f^r 
from  common ;  hut  it  occurs  more  fr^uently  in  Ger« 
many,  Italy,  Sicily,  Malta,  &c.  and  aimears  preferab^ 
to  haunt  the  wa^nner  regions  of  the  ofd  oom^en^  piM^« 
ticulady  Africa,  in  some  of  the  Europeaxi  oountrj^e 
it  is  said  to  mi^i»U;e  in  the  months  of  \f  *7  'uid  Sep- 
tember. In  districts  in  which  it  ahoupds^  it  h  seen  %o 
fly  in  lai;ge  flocju  in  the  autumn,  and  to  frequent 
cultivated  grounds,  in  the  conipany  of  lool^s  and  oth^ 
birds,  seercbing.for  wosmt>  small  seeds,  roots,  &c.  It 
breeds  among  bitch  trees,  and  sometimfiSj  as  in  Mallia, 
in  a  hole  in  the  ground,  |ayv^  bom  four  4^  seyeiii  cigp, 
of  a  glosi^  greOKish  white.  It  feeds  on  moles,  worms, 
beetles,  ac0nia»  grmn,  &e.  is  fond  of  frak,  and,  ii^  case 
of  necessitj^,  does'  not  reject  cerrion.  Its  note  is  noisy 
and  chattering.  It  is  j[MibUcly  sold  in  the  mi^rkcit  in 
Sicily,  Malta,  &c  and  is  said  to  ta^^  lij^e  :turt)^ 

OlUOLus,  to.  Abc    Qim4^ub. 

Bill  in  thfi  foim  of  |t  lei^gtlMened  <^e,  borin^^tally  Om^jolmb. 
compress^  ^t  ^e  ;ba8e,  and  shaqve^ged,  ^hcMpper 
mandiUe  sunnouatedby  pt  j^i^ge^  n^y^^fyd  at  >tl^epoii4  ; 
noatrils  .banal,  latcMl,  pekcd,  and  li^ri^Qntallj^  pieced 
inalarge  e^embisAnei  t^g^m  .sb<Hi<;r  then,  or  ^t  the 
aeme  1^^  ee,  the:nMddle  jtoe,  si^  wtf^  imitf d.^  the 
UHter ;  wiMs  ef  mt^erfte  4imeofim9t  vitji  ^  fir»t 

q^iU  very  ab«rt»/md  U^JBefKQi|d,«j|oner.t^ 

The  birds  included  within  tt^.nmw^.lunitr 
g(tnerieM»i>i»h#Uttih#  jepodsvW^  t^^i^i^ 


43 


O  R  N  ITHOLOGY. 


Orniiho-   ttftiice  which  gtnTtrue  to  the  Ust-mentioncd  tale  irat' 
*y*      merely  acddental^  the  legs  mnd  coaner  parts  of  .the 

^^^^~^  wii^t  having  heen  pulled  oW,  in  the  oourte  of  preparing 
the  birds  aa  an  ornamental  article  of  dreta.  The  Dutch 
used  to  procure  them  chiefly  from  Bandit,  and  propa- 
gated the  ttory  of  their  want  of  limbt»  with  a  view  to 
enhance  thehr  value.  The  Portuguese  navifi^tors  to  the 
Indian  Islands  called  them  Pa9$aro9  da  Sol,  or  Bird* 
of  the  Sun^  in  the  same  manner  aa  the  Egyptians  re>- 
garded  the  imaginary  phcsntx  as  a  symbol  of  theannu* 
al  revolution  or  the  great  luminary.  The  itthabiUnta 
of  the  island  of  Temate  call  tliem  Man ti-^o-fiervatep  or 
Birds  of  God,  which  Buffon  has  Frenchified  into  ManU' 
code.  But  hia  eoontryman^  >  Vieillot,  has  more  satis* 
factorily  illastrated  the  tribe,  in  a  magnificent  publka^ 
tion  entitled  HitUnre  NatureUi  de»  OUeaug  de  Para^, 
As  no  intellt^nt  Europeat^,  however,  has  watched 
their  proceedings  in  a  state  df  nature^  their  habits  and 
economy  are  still  obscure. 
Major.  P.  mttjor,  Shaw  *,  Apoda,  Lin.  &c. ;  Great  Bird  of 

Paradue,  Of  a  chmaihon  hue,  crdwn  kiteous  i  throat 
golden  green,  or  yellow ;  side  featliers  very  long  and 
floating.  We  hare  (adopted  Br.  Shawns  specific  epi- 
thet, because  that  of  lann^  being  deduced  from  faUe, 
might  tend  to  consecrate  error.  The  \engAi  of  this 
species,  flrom  the  point  of  the  bill  to  the  end  of  the  real 
tail,  is  about  twelve  ittdies ;  but,  if  measured  from  the 
tip  of  the  bill  to  the  termination  of  thelonghypochoni^ 
droid  feathers,  the  result  will  be  nearly  two  feet. 

Pigafetta  haviiig  had  ocular  dembnsUvtiDn  of  the 
existence  of  the  lesv  in  this  species,  and  of  the  aa^ 
tites  cutting  them^  off  previously  to  sdlllng  them,  reccMnd* 
ed  the  fktts«n  his Joomal ;  but  so'  rooted  was  the  con* 
traiy  notion  in  Europe,  that  Aldrovandus  charged 
Pigafetta  with  an  audadSbtts  fiilsehood,  and  the  acute 
Scaliger  ttill  adopted  the  popular  piersiiasion.  It  was, 
moreover,  suppoaad,  that  tnese  hirdo  perpetdaUy  floated 
In  the  atmosphere,  or  suspended  themselves,  for  a  short 
time,  by  the  naked  shafts,  that  they  never  descended 
to  the  earth  till  ^ir  latt  hour,  and  that  all  which  had 
been  procured,  had  fallen  from*  their  aerial  elevatioii, 
during  the  moments  immediately  preceding  their  fatei 
The  great  birds  of  paradise  are  found  in  the  Mohio- 
ca  Islands,  and  in  tiioee  surrounding  New  Ouinea, 
particularlv  Papua  and  Aru,  where  they  arrive  with 
the  westerly,  or  dry  moasooh,  and  whence  they  return 
to  New  Ouinea,  on  the  setting  in  of  the  easteriy,  or 
wet  monsoon.  They  are  seen,  going  and  returning, 
in  flights  of  ^thirty  or  forty,  conducted  by  a  leader, 
which  flies  higher  than  Uie  rest,  and  crying  lihe 
starlings  in  their  progress,  preserving  their  light  rtid 
voluminous  plumage  in  proper  trim«  by  invariably 
moving  against  the  wind.  In  Consequence  of*  a  sud« 
den  shifting  of  the  wind,  however,  theuf  long  scapular 
feathers  are  sometimes  so  much  discomposed;  as  to 

{preclude  flight,  when  they  fiill  to  the  ground,  or  are 
ost-in  the  water.  In  the  former  case,  they  cannot 
easily  reascend,  without  gainfng  an  eminence/  and  are 
taken  by  thie  niitfves,  and  killed  on  the  spot.  They 
are  h'kewise  cau|;ht  with  bird-lime,  shot  with  bitted 
arrows,  or  intoxicated,  by  putting  the  berrite  of  Afeiit. 
jy^erarttm  eoceulmt  into  the  water  which  they  are  accus- 
tomed to  drink.  Their  vitA  food  is  not  known  with  cer* 
ta^ty ;  according  to  iome,  they  eat  the  red  berries  of 
Ficut  benjaiinma,  of  the  waringa  tree,  whilst  others  al- 
lege, that  they  are  particularly  fond  of  nutmegs ;  some, 
again,  assert,  that  they  live  on  the  larger  moths  and 
butterflies,  and  others,  that  they  prey  on  sinall  birds ; 
and  it  is  not  improbable,  from  the  structure  of  Uieir 


bill  and  ^daws,  that  they  subsist  bodi  m  ammal  and   OnUim, 
vegetable  food.  .  Ft  is  only  for  ornament  that  they  are      ^^w* 
coveted  by  the  inhabitants  ofthe  east,  .the  chiefs  wear*  ^"""""v^ 
ing  them  on  their  turbans.    The  grandees  of  Persia. 
Surety  and  the  East  Indies,  use.tibem  aa  egfetta,  and 
even  adorn  their  horaes  widi  theoL    A  specimen  of 
the  greater  paradise  bird  was  once  broogfit  to  England 
in  a  living  state,  but  it  had  entirely  lost  its  beautiful 
floating  feathers,  and  did  not  long  survive  its  anivaL 

A  smaller  vmetf ,  by  aome  regarded  as  a  distinct 
species,  termed  Minor,  is  found  in  the  Papua  Islands. 

•  P.  rulwi,  Cuv.  &c ;  Red  Bird  of  Paradiu.    Side  Rubra, 
feathers  red ;  shafts  broad,  and  concave  on  one  side. 
Length,  from  the  ertremi^  of  the  beak  to  that  of  tho 

tally  about  nine  inches,  and  to  that  of  the  side/eathtrs^ 
fourteen  or  fifteen^  Another  degant  species,  and  pre- 
sumed to  inhabit  the  same  regions  with  the  preceding. 

•  F.  tf/fta,  Cuv.  &C. ;  FaieinSbu  resplnuk^caUf  VieiU.  kiom, 
WhiU  Bifd  of  Parage.    Side  feamera  white»  tinted 
with  yellow.  .  The  filaments  issue,  not  from  the  rump, 

but  fWmi  Uie  OKtremities  of  the  side  feajthers,  and  are 
of  the  itrength  and  thickness  of  a  horse's  hair,  about 
ten  inches  fong,  nearly  naked,  and  twisted  in  different 
directions.  The  length  of  the  bird,  £rom  the  tip  of 
tiie  bill  to  the  extremity  of  the  tailf  is  nine  inches  and 
a  half.  The  primary  c^uill  feathers  are  conformable  to 
those  of  the  other  species,  but  the  aockkntal  dicum^ 
stance  of  their  being  wimting  in  the  qfiecimen  in  the 
Parisian  Museum,  mhled  M.  Cuvier,  who  represents 
them  as-short,  apd  Ha  less  numeions  than  in  toe  other 
birds  of  paradise^ 

P.  rtgia,  Lin.  &c. ;  Cicinurus  regimt;  Vieill.  Roytl  Reffa. 
Bird  of  Paradise,  or  King  Paradise  Bird.  Red  diea* 
nut,  with  a  golden  green  pectoral  band ;  the  two  middle 
tail  feathers  filiform,  with  lunated  feathered  tips.  The 
smallest  of  the  tribe,  not  exceeding' the  size  of  a  lark, 
and  usnally  measuring  five  inches,  or  five  inches  and  a 
hsMi;  in  length,  without  reckoning  tlie  two  micldle  tail 
leathers,  which  are  about  six  inches  long,  in  the  form 
of  naked  shafts,  diyarioating.  as  they  extend,  and  eaeh 
terminating  in  a'mdderately  broad  gold^men  web,  ris- 
ing from'  one  side  only  of  the  shaft,  and  disposed  into 
a  flat  spiral,  of  nearly  two  coirrolutions.  It  is  a  scarce 
and  thy  bird,  not  assocmting  wkh  its  ooDffeners,  nor 
perching  oti  tall  trees,  but  flitting  f^om  bush  to  bush, 
m  quest  of  witd  berries.  It  occurs  in  the  islands  of  the 
Indian  Ocean,  and  returns  to  New  Guinea  in  the  ramy 
season. 

P.  magnifica.  Lath.  &c. ;  MagmfiestU  Bird  if  Pasm^  MafniB 
^t#e.  Chesnnt  coloured  above,  shining  gieen  beneath^ 
eadi  side  of  the  neck  tufted  with  yellow  plomes.  The 
general  shape  of  this  singular  and  splendid  spedest 
considerably  resembles  that  of  P.  major,  to  which  it  is 
somewhat  inferior  in  sixe. 

P.sexsetasea,  Latli*ftShaw;  P. oareo* Omd. t  Por^  Sasacta 
Ita  seasetaoea,  Vieill.  SiS'^k^hd,or  Ck^daaibfOasiad 
Bird  of  Paradise.  Velvet-black,  hBid^heaid  and.  breast 
gold-gieen#  side  feathers  lengthened,  and  loose-webbed, 
fend  the  head  fomifihed  on  each  side  with  three  naked 
shafts,  five  or  six  inches  in  length,  and  terminating  in 
broad  oval  webs.  This*  which  is  also  a  gorgeous  spe* 
des,  and  from  ten  to  eleven  inches  in  length,  is  said  to 
inhabit  New  Guinea. 

P.  SMferba,  Lath.  &c.  Sophorina  superba,  Vieill.  Sm-  Superb 
perb  Bird  of  Paradise.  Black,  with  a  wmg-like  series 
df  feathers  on  'each  side  of  the  body,  and  bright  green 
pectoral  plumes,  diverging  and  lengdiening  on  each 
side.  Toe  predominant  colour  is  black,  with  green 
reflexions ;  but  the  bird  may  be  at  once  discriminated 
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Ornitho.  by  the  .HnUkttbi  oS'a  forked  tail  liangiAg  from  the 
^^93'  breast*  and  produced  by  a  band  of  blue-'greeti  fieathcM. 
It  inhabits  dlat  .part  of  New  Guinea  (»Jled  Serghiie, 
«ad  can  aeldom-be  found  entire;  ibr  the  natives  tear 
offliw  wings  and  tail,  dry  the  birds  in  smoke^  and  put 
them  in  bambooe  ta^earry  them  to  market. 

OUDER  iir. 


[yiECTf. 

roEoos 

BiSDS. 


INSECTIVOROUS  DIRDS. 

* 

Bill  middle  sized^  or  short,  straight,  rounded,  faint- 
ly sharp-pointed,  or  awUriiaped,  upper  mandible  cur* 
ved  and  notched  at  the  point,  most  frequently  furnish- 
ed at  the  base  with  some  rough  hairs/pointing  forwards; 
feet  ^iih  three  to^s  before  and  eoe  behind,  articulated 
on  the  same  level. 

The  Totce  of  these  bii^ds  is  distinguished  b^  its  har* 
roony  and  cadence ;  most  of  them  chiefly  subsist  on  in«- 
sects,  espedallv  during  Uie  breeding  seasony  but  many 
of  them  have  likewise  recourse  to  tarries.  They  have 
usually  more  than  one  brood  in  the  ^ear ;  they  mhabit 
the  woods,  bushes^  or  reeds,  in  which  they  bufld  soli*, 
tary  nests. 

Lanius,  Lin.  &a  Shrikx,  or  Butcher-Bird. 

Uvivs.  Bill  middle-siaed,  robust,  straight  fnmi  iu  origin, 
and  much  coaMpressedr  upper  mandible  stxungly  com- 
pressed towards  the  tip,  whidi  is  hooked,  the  base 
destitateof  a  cere,  and  furnished  widi  rough  hairs, 
pointfog  forwaids ;  nostrils  basal,  lateral,  almost  round, 
half  ddoad  by  an  arahed  membrane,  and  often  partly 
concealed  by  hairs;  tarsus  longer  than  the  middle 
toe. ' 

Moat  of  the  birds  of  this  family  are  so  remarkable  for 
their  courage  and  vorad^,  that  they  have  by  many 
been  daseed  in  the  Predacious  Oidep ;  but  their  daws, 
their  vdice,  their  diet,  residence,  &c.  more  strictly  as- 
aimttete  them  to  the  thrushes,  and  the  other  trilies  of 
the  present  division.  They  have  been  called  butcher^ 
birds f  foam  their  habit  of  killing  severs!  victims  before 
they  b^gfai  to  feed.  They  live  m  families,  flvunstead- 
ily  and  predpitately,  and  uttmr  shrill  cries.  They  nesde 
cm  trees,  wiA  great  attenticm  to  deanlinessi  and  are 
tenderly  careful  of  their  young. 

Ettubitor.  J^'  esenbitor,  Lin.  &c.  Gretti  Cineremu  Shrike^  Grey 
SkrikB,  or  Griater  Buteker-Bird.  Prov.  Shriek,  Shrike, 
Manages,  Wieran§^,  Nighl^jar,  Murdering  Bird,  Mur^ 
deritfg  Pk,  Mountain  Pte,  French  Pie,  &c.  In  some 
parts  of  America  it  is  denominated  the  Nine  killer,  and 
hi  odiers,  W/iiie  Whithf  John*  Grey  above,  whit«  be* 
neiAh,  wings  wedsfe-shaped,  tail  and  stripe  across  the 
eyes  blade,  side  tad  foathers  white.  •  The  bill  is  black, 
acrong,  and  nradi  hooked  at  the  end;  the  irides  are 
dndry,  and  the  mouth  is  beset  with  strong  bristles ; 
the  tail  consists  of  twelve  feathers  of  unequal  length ; 
and  die  I^  are  black.  Wdght  rather  more  than  two 
oanees,  length  foom  nine  to  ten  inches,  and  extent  of 
wing  aboat  fourteen  indies.  The  female  has  nearly 
the  same  dhnensions  as  the  male,  with  lighter  shadings 
abovCf  and  dirty  white,  with  numerous  semicircular 
brown  lines  beneath.  A,  variety  occurs  that  is  almost 
entirdy  white,  and  othenare  more  or  less  so. 

Hie  Greater  Butcher  Bird  isa  native  of  several  coun« 
tries  in  Europe  and  North  America ;  it  is  particularly 
oomnion  in  nassia ;  but  there  is  reason  to  suspect  that 
it  is  only  an  acddental  visitant  of  this  island.  In  Frmce 
It  renuuns  all  the  year,  haunting  the  woods  in  summer, 
and  frequenting  the  plams  and  even  approaduiig  hu« 
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man  habitations  in  winter.  In  thef  month  of  Mav  it  Ornitho- 
places  its  nest  sometimes  in  the  branchings  or  forkings  ><V7* 
of  detached  trees,  and  sometimes  in  prickly  hedges  or  ''■nr™^ 
diickelis,  forming  the  fhune  work  of  small  twigs,  whidi 
it  twists  and  interweaves  with  fibrous  roots  and  moss, 
and  lines  with  a  profusion  of  feathers,  down,  wool,  or 
gossamer,  the  whole  so  needy  arranged  and  compacted 
as  scarcely  to  be  affected  by  wind  or  rain.  The  eg^, 
which  vary  in  number  from  four  to  eight,  are  probably 
not  unifonn  in  then*  markings ;  for  Pennant  represents 
them  as  of  a  dull  olive  green,  spotted  at  the  large  end 
with  black,  while  Lathun  says  tney  are  of  a  dull  white,  * 
with  dusky  spots  at  the  large  end.  VieiHot  describes 
them  aa  of  a  grey. white,  spotted  with  pale  olive-green, 
and  cinereous.  ^  G^rardin  asserts  that  they  are  whiter 
sjKitted  with  dirty  brown  over  most  of  the  shell,  but 
with  black  at  the  broad  end ;  and  Temminck  states 
that  diey  are  whit%,  with  spots  of  a  dirty  brown.  As 
the  young  are  brought  forth  without  down,  ^e  soft 
and  warm  easing  of  the  nest  supplies  the  want  of  it. 
The  parents  besides  manifest  the  most  tender  solidtude 
for  •  th^ir  welfare,  feeding  diem  %vith  insects,  and 
afibctiohatel^  associating  with  them  till  the  following 
spring.  During  autumn  and  winter  thejymay  be  observ. 
A  flyhig  about  in  litde  domestic  parties,  which  never 
commingle.  They  mav  be^istinguished  by  their  shrill 
cry'-^rool^,  /rooil^-^whidi  is  heard  at  a  considerable 
distincie,and  which  they  incessandy  repeat  when  perch- 
ed on  the  td^  of  trees,  or  flying.  The  latter  motion  is 
performed  ndther  obliquely  nor  on  the  same  level,  but 
always  up  and  down,  by  successive  jerks  and  vibrations. 
They  perch  on-  the  veiy  extremity  of  the  highest  and  ' 
most  iiisukted  brandies,  a  position  naturally  suggested 
by  their  mode  of  catching  their  prey,  because,  as  from 
the  shortness  of  thdr  wings,  they  fiv  with  difficulty,  it 
was  of  importance  that  dley  should  be  able  to  dart 
down,  at  once,  and  with  force,  on  their  destined  vi<^ 
tims,  and  compel  them  to  take  to  the  ground,  when 
they  are  quiduv  dispatched  by  a  violent  compressnre 
of  the  neck.  Hence  the  Germans  call  the  shrikes  Sttf> 
Jaeaiing  AngeUi '  V^hen  perdied,  and  spying  thdr  pr^, 
they  obnstantlv  raise  end  depress  the  taiL  After  kifu 
ing  a  bird,  or  large  insect,  they  affix  the  carcass  to  some 
sharp  thorn,  in  order  possibly  to  devour  it  more  readily 
and  more  at  leisure ;  for  these  birds  want  the  strength 
of  the  hawk  to  retain  dieir  quarry  in  their  daws,  and 
pull  it  with  their  bill.  In  dispatching  a  bird,  they 
usually  begin  by  opening  the  skull,  and  regaling  on  the 
brains.  Thej^  are  partial  to  field  mice  and  chafers, 
without  ever  injuring  the  crops,  and  should  therefore 
be  protected  by  the  farmers.  They  likewise  spit  the 
larger  insects  on  thorns,  before  devouring  them,  reserv- 
ing  them,  according  to  some,  as  store  in  case  of  need, 
and  using  them,  according  to  others,  as  a  decoy  to  the 
insectivorous  birds.  The  two  purposes  are  not  incom* 
patible ;  but,  fVom  M.  Heckenwdder^s  interesting  let- 
ter on  this  subject,  inserted  in  the  fourth  volume  of 
the  American  Ttansactione,  and  to  which  we  beg  leave 
to  refer  the  curious  reader,  the  alluring  of  birds  appears 
to  be  the  predominant  motive.  It  has  been,  moreover, 
asserted,  that>  besides  their  own  sharp  note,  they  oc- 
casionally adopt  those  of  other  birds,  with  a  view  to 
draw  them  within  their  reach.  Instances  sre  on  record 
df  thdr  having  been  bred  to  the  flight  of  game ;  and, 
in  Sweden,  they  are  still  employed  to  discover  sparrow- 
hawks. 

L.  minor,  Lin.  &c. ;  L.  ItaUcus,  Lath.    Leuer,  or  Minor. 
Italian  Orev  Shrike,    Cinereous  above ;  throat  white ; 
breast  and  flanks  rose-coloured ;  the  black  bands  near. 
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the  eyes  united  on  the  fc^ehead  into  a  broad  fillet.  A 
little  smaller  than  the  preceding,  and  now  proved  from 
its  habits,  and  other  circnmstanoea*  to  be  a  distinct 
species.  The  female  is  somewhat  rufous  beneath.  Oc- 
curs not  only  in  Italy,  but  also  in  France,  Spain,  and 
Russia.  It  may  be  readily  distinguished  from  the  pre* 
ceding,  by  its  rapid,  straight,  and  easily  sustained  flight; 
by  its  cry,  its  habit  of  frequently  halting  on  the  ground, 
a  stone,  or  some  little  eminence ;  by  its  expression  of 
anxiety  and  suspicion,  and  by  its  escaping  out  of  sight 
when  approached.  The  female  lays  five  or  six  oblong 
eggs,  of  a  greenish  white,  and  encircled  about  the 
middle  with  dots  of  greenish-brown,  and  cinereous- 
grey.  This  species  readily  learns  to  imitate  the  song 
of  other  birds. 

L.  TuficoUu,  Gmel.  &c. ;  £.  rufus,  Lin. ;  L.  ruiiiMi, 
LsLib, ;  L.  Pomeranus  Lin.  and  Gmel.  Wood^chat  Shrike. 
Black  and  white,  with  the  front  and  eye-stripe  black; 
back  of  the  head  and  upper  part  of  the  neck  ferrugi- 
nous. Not  very  uncommon  in  some  parts  of  Europe 
and  Africa,  but  so  extremely  rare  in  tnis  country,  that 
hardly  a  single  specimen  exists  among  our  collections. 
It  has  many  of  the  habits  of  the  ExcuUior  and  CoUurio, 
with  the  last  of  which  it  was  long  confounded  as  a  va* 
riety  ;  but  the  recent  observations  of  Levaillant,  Son- 
nini,  Montagu,  and  Vieillot,  no  longer  permit  us  to  he- 
sitate in  ranking  it  as  a  separate  species.  Length,  se- 
ven inches,  and  stretch  of  wing  about  a  foot  and  a 
half.  The  woodchat  shrike  is  a  bold  and  undaunted 
bird,  and  endowed  with  such  strength  of  bill  as  to  pierce 
the  hand  through  a  double  glove.  The  bird  catchers 
in  Egypt,  accordingly*  who  sell  it  as  an  article  of  food, 
are  in  tne  habit  of  tying  its  bill  as  soon  as  it  is  taken. 
Like  the  grey  shrike  and  the  flasher,  it  preys  on  small 
birds,  vermin,  and  the  larger  insects*  transfixing  them 
on  the  thorns  of  the  trees  and  bushes  which  they  fre- 
quent, and  also  inveigling  birds  by  an  accurate  imita* 
tion  of  their  song.  It  appears  in  France  in  the  spring, 
where  it  breeds,  and  departs  in  autumn,  though  several 
remain  during  the  year;  and,  in  Africa,  wnere  they 
abound,  they  seem  to  be  quite  stationary.  The  nest, 
which  is  somewhat  smaller  than  that  of  the  grey  shrike, 
is  constructed  of  analogous  materials»  and  with  not 
less  art  and  neatness.  The  eggs  are  generally  five  or 
six,  of  a  somewhat  rounded  form,  and  whitish-green, 
with  some  large,  and  a  great  many  small  cinereous  spots. 
Neither  the  colours  of  the  bird,  nor  its  habits,  appear 
to  suffer  any  alteration  from  the  influence  of  climate ; 
for  Levaillant,  a  very  competent  judge,  could  discern 
no  difference  in  these  respects  between  those  of  Lor- 
raine and  those  of  Africa. 

L.  collurio,  Lin.  &c. ;  L.  spiniiorquem,  Bechst  Red* 
backed  Shrike^  Lesser  Butcher^Bird,  or  FUuher^  Head 
grey;  eye«  streak  black  ;  back  and  wing-coverts  ferrugi- 
nous ;  breast  sub-roseate.  The  male  weighs  eight  drachms, 
and  the  female  ten ;  and  the  former  measures  six  inches 
and  one  fourth  in  length,  and  the  latter  seven  inches. 
In  the  male,  the  quills  are  brown,  and  the  tail  is  com- 
posed of  twelve  feathers,  longest  in  the  middle,  more 
or  less  white  at  the  base,  black  towards  the  end,  and 
faintly  tipt  with  white,  except  those  in  the  middle, 
which  are  wholly  black.  In  the  female,  all  the  upper 
parts  are  of  a  ferruginous  brown ;  the  back  of  the 
neck  is  dashed  with  grey ;  beneath  the  eye  there  is  a 
brown  streak ;  the  breast  and  aides  are  dirty  white, 
marked  with  numerous  semicircular  dusky  lines ;  the 
middle  of  the  belly  and  the  vent  are  white,  the  quill 
iind  tail  feathers  brown,  and  the  outer  web  of  the  ex- 
terior feathers  of  the  tail  white. 


The  red-backed  shrike  is  diffused  in  the  nordi  and  Omitfai. 
iooth  of  Europe,  in  Sen^sd,  and  the  south  of  Afirica,  ^' 
and  has  been  observed  at  Pondicherry.  It  viiita  us  in  "^"^''^ 
May,  and  departs  in  September,  and  is  suppoeed  to  be 
somewhat  local,  being  not  uncommon  in  Devonahire, 
Wiltshire,  Gloucestershire,  and  Shrapahire.  It  is  par* 
tial  to  the  outskirts  of  forests,  and  to  inclosed  moist 
situations,  and  grounds  that  abound  in  bushes.  In 
other  respects  it  evinces  many  of  the  habits  of  its  con- 
geners.  It  usually  makes  its  nest  in  some  thick  hedge, 
composing  it  of  moss  and  fibrous  roots,  put  together 
with  wooH  and  lined  with  hair.  It  lays  five  or  six  eggs, 
rather  blunt  at  the  ends,  and  either  pink^colonr^, 
with  rufous  spots,  or  yellowish,  with  spots  of  greenish- 
ash  in  the  form  of  a  xone.  According  to  other  aoconnta 
they  are  white,  or  bluish-white,  with  dusky  ^^ts; 
so  that  we  may  suppose  they  are  liable  to  varv.  There 
are  two  broods  in  the  year,  and  the  eggs  of  tne  second 
are  said  to  have  smaUcir,  and  more  thinly  scattered 
spots.  If  any  person  approach  the  nest,  the  female 
makes  an  importunate  ana  chattering  noise.  The  male 
has  a  chirping  note,  not  very  dissimi&r  from  that  of  the 
house  sparrowi  and  he  sometimes  attempts  a  sort  of 
song.  Seated  behind  the  thick  foliage  of  a  bush,  he 
will  occasionally  succeed  in  deceiving  young  birds  by 
his  mimic  strains ;  but  the  old  ones,  it  is  alleged,  are 
not  to  be  so  trepanned.  He  transfixes  the  larger  in- 
sects, particularly  the  chafer,  on  a  thorn,  and  tears  off 
the  bcMly,  leaving  the  wing-cases,  wings,  and  head. 
Colonel  Montagu  kept  a  young  brood  of  this  apcdee 
for  some  time;  but  though  they  lived  in  amit^for 
about  two  months,  they  then  became  very  pugnaaoua, 
and  two  out  of  four  were  killed.  The  o&er  two, 
which  were  chained,  as  goldfinches  often  are,  wcro 
extremely  docile,  and  would  come  at  a  call  for  the  sake 
of  a  fly,  of  which  they  were  particularly  fond.  When 
raw  meat  was  given  to  them,  they  would  endeavour  to 
fasten  it  to  some  part  of  their  cage,  in  order  to  tear  it ; 
and  they  would  eat  mice  and  small  birds  chopped  in 
pieces,  with  the  feathers,  fur,  and  bones,  which  they 
disgorged  like  the  hawk  tribe.  One  of  them  fell  a 
sacrifice  to  swallowing  too  large  a  quantity  of  mouse- 
fur,  which  strangled  it;  and  the  other,  which  bad 
become  pampereo,  died  of  epilepsy,  while  feeding  on 
insects. 

X.  coUarii,  Lin.  &c  Collared  Shrike.  Fiscal  of  Le-  CoUarU. 
vaillant.  Black  above,  white  beneath ;  white  scapulars, 
and  cuneated  tail,  edged  with  white.  This  last  colour 
runs  from  each  side  of  the  lower  part  of  the  neck, 
behind  the  shoulder,  and  meets  on  the  lower  part  of 
the  back.  The  bill  and  legs  are  black.  Twelve  inches 
in  length,  and  of  a  somewhat  more  slender  form  than 
the  European  sorts.  Native  of  the  interior  of  Africa, 
and  very  common  at  the  Cape  of  Good  Hope,  where 
it  may  be  observed  in  the  gttdens,  and  sometiroea  in 
the  street.  Accordmg  to  Levailhmt,  when  it  seea  a 
locust,  a  mantis,  or  a  small  bird,  it  springs  on  it,  and 
instantly  carries  it  off,  to  impale  it  on  a  thorn,  and  with 
such  dexterity  that  the  spine  always  passes  through 
the  head  of  the  victim ;  or,  if  a  thorn  cannot  readily  be 
found,  it  fixes,  with  great  address,  the  head  of  the  cap- 
tured animal  between  a  division  of  two  small  branches. 
Every  creature  which  it  seizes  underaoes  exactly  the 
same  process,  and  it  thus  continues  to  sill,  and  to  store 
up  its  bloody  acquisitions  all  day  long,  transfixing 
many  more  carcasses  than  it  ultimately  devours.  It 
generally  practises  so  to  perch  oa  the  top  of  trec«> 
especially  on  dry  branches,  that  it  pounces  indiacri* 
mmately  on  all  that  comes  in  its  way;  and,  when 
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hiingry»  it  yiriU  its  gibbets^  and  selects  what  it  prefers. 
It  is  boldi  vindictivey  and  very  daroorous,  chasing 
even  birds  of  prey  from  its  domain.  Yet  many  of  the  * 
predadoos  tribes  pri^t  by  its  collections^  whidi  are  so 
widely  scattered  Uiat  jt  is  impossible  to  preserve  them 
all.  It  flies  low,  mounting  and  descenaing  by  jerks ; 
nestles  in  the  fork  of  a  tree*  and  lays  foar  or  five  eggs. 
The  male  shares  with  the  female  the  cares  of  incuba- 
tion, and  neitiier  abandons  the  youn^  till  they  have 
acquired  auffident  strength  to  provide  for  themselves. 
In  early  age  these  birds  are  very  unlike  what  they  are« 
destined  to  become,  in  so  much  that  one  would  take 
them  for  some  very  different  spedes.  The  males,  it 
has  been  observed,  often  wage  furious  and  deadly  con* 
flicts  with  one  anothert  especially  when  two  of  them 
contend  for  a.  female. 

TuRDus,  Lin.  &c    Tbrosh. 

Bill  middle-sized,  sharp-edged  ;  tip  compressed  and 
recurved ;  upper  mandible  notched  near  the  point,  de- 
tadied  luurs  at  the  opening  of  the  mandibles  ;  nostrils 
basal,  ovoid,  lateral,  half  concealed  by  a  naked  mem* 
brane ;  tarsus  longer  than  die  middle  toe,  to  which  last 
the  outer  is  united  at  the  base. 

Most  of  the  spedes  live  principally  on  insects,  espe- 
dally  during  the  breeding  season,  but  they  are  also 
ver^  fond  of  berries.  T^y  mi|[rate  in  large  flocks, 
whilst  others  are  sedentary,  especially  in  the  south  of 
Europe.  Many  of  them  have  been  remarked  for  their 
warbling  strains,  and  most  of  them  are  reckoned  deli- 
cate eating. 

T.  vucivarus,  Lin.  &G.  Missel^  Misstt  Bird,  or  ATu- 

sel  Thrush,  Prov.  ThroHle-Cock^  Screech-Thrush,  Holm" 

Thrush,   Missdtoe^Thrush,  &c.    Grey-brown   above, 

whitish*yellow  boieath ;  varied  with  dusky  spots,  the 

three  outer  tail-feathers  tipt  with  white.     Quili  and  tail 

feathers  brown,  with  pale  edges ;  lees  yellow,  and  claws 

black.   The  feinale  is  somewhat  lighter  coloured  above, 

and  inclining  to  rufous  beneath.     The  bird  varies  with 

more  or  less  of  white,  and  with  brown,  or  rufous  ash 

spots.      It  is  the  largest  of  the  European  thrushes, 

wdghing  five  ounces,  and  measuring  eleven  inches  in 

length,  and  sixteen  and  a  half  in  extent  of  wing.     It 

inhabits  Europe  as  far  northward  as  Norway,  and  is 

common  in  Russia,  but  not  found  in  Siberia.     In  most 

of  the  temperate  parts  of  Europe,  it  is  partly  migratory, 

and  partly  stationary.     We  gladly  welcome  it  as  one  of 

the  first  heralds  of  spring;  for^  in  the  fine  days  of 

February,  the  male,  perched  on  the  top  of  a  lofty  tree, 

warbles  in  a  strain  of  sweetly  varied  notes,  and  which, 

though  strong,  are  generally  admired.     If  the  weather 

happens  to  prove  mild,  it  will  even  begin  to  sin^  in 

January,  but  ceases  as  soon  as  the  thermometer  smks 

below  forty  degrees ;  its  voice,  however,  is  often  heard 

in  windy  and  showerv  weather»  whence,  in  Hampshire  ' 

and  Sussex,  the  people  call  it  the  Siorm^cock  or  Storm* 

fowL    When  disturbed  or  agitated,  it  utters  a  shrill 

grating  scream,  which  is  its  usual  note  in  autumn  and 

wintCTf  and  ia  the  same  with  that  of  the  female.    The 

pairing  takes  place  in  January*  and  continues  during 

the  breeding  season.    About  the  middle  of  March,  the 

female  makes  a  nest  in  the  fork  of  a  tree,  especially  if 

overgrown  with  lichen,  sometimes  on  a  lofty  ash,  but 

more  frequently  on  one  of  moderate  height,  particularly 

an  i^le  tree,  in  an  orchard,  or  garden,  constructing 

the  fabric  of  white  moss  and  coarse^  grass,  interwoven 

with  earth,  outwardly  fortified  with  pieces  of  stick,  and 

lined  with  fine  grass,  htAr^  or  wool.    The  number  of 

eggs  rarely  exceeds  four  or  Bve ;  and  they  are  flesh- 


coloured,  with  dark  and  rust-coloured  spots.  The  male  Ornitho- 
shares  the  duties  of  incubation,  but  ceases  his-  sons  '^^' 
when  the  young  are  hatched.  Both  parents  feed 
the  latter  with  caterpillars,  small  worms,  slugs,  and 
sndls,  of  which  last  tney  break  the  shells.  After  this 
first  brood,  they  frequently  have  a  second,  when  all 
the  family  unite,  and  vegetable  food,  as  berries,  cher. 
ries,  grapes,  &c.  are  superadded  to  thdr  diet  To 
these,  in  winter»  succeed  the  berries  of  the  juniper, 
hollyy  ivy,  buckthorn,  and,  above  all,  of  the  misMdioe, 
from  wluch  they  have  their  name.  As  these  berries 
are  frequently  propagated  after  passing  throa|^h  the 
bird,  it  was  believed  in  ages  of  ignorance,  that  this  was 
the  only  mode  in  which  the  plant  was  disseminated ; 
and  hence  the  proverb,  Turdus  malum  sibi  cacai.  If 
the  young  are  taken  away,  the  male  continues  his  song 
as  before ;  and,  if  his  mate  be  snatched  from  him,  he  is 
tuneful  all  summer.  The  missel  thrush  is  very  bold 
during  tly  breeding  season,  driving  other  birds  from 
the  ndgnbourhood  of  the  nest,  and  even  attacking  Uie 
magpie  and  jay.  Montbdllard,  strangely  enough, 
applauds  the  pacific  and  harmonious  dispositions  of 
these  birds,  whereas  they  are  very  quarrelsome,  and 
often  fight  with  one  another,  either  for  food  or  a  com- 
panion ;  nor  do  their  comlmts,  which  are  urged  with 
great  obstinacy,  cease,  until  the  weakest  have  relin- 
quished the  object  of  contention,  and  the  haunts  of  the 
conquerors.  Such  of  them  as  settle  in  orchards,  are 
vigilant  sentinels  to  the  poultry,  warning  them  of  the 
approach  of  birds  of  prey,  nay,  seeming  to  take  under 
their  protection  all  the  small  birds  which  breed  in  their 
neighbourhood;  for,  if  the  kestril,  sparrow-hawk, 
raven,  magpie,  or  jay,  appears  within  their  purlieus, 
the  males  announce  the  enemy's  presence  bj  their  cries 
of  alarm,  in  which  they  are  instantly  jomed  by  the 
indignant  clamour  of  the  females,  when  a  legion  of 
smaUer  birds,  especially  of  findies,  accompany  tbem,  in 
pursuit  of  the  invader,  and  put  him  to  flight.  Being 
shy  and  wary,  these  thrushes  are  not  easily  caught  in 
snares.  In  order  to  have  them  properly  tamed,  they 
should  be  taken  from  the  nest. when  fledged,  and  fed^ 
for  some  time,  on  crumbs  of  bread,  soaked  in  water, 
and  mixed  with  the  yolk  of  eggs  ;  and  when  they  can 
feed  themselves,  they  should  be  served  with  worms, 
snails,  various  sorts  of  berries,  bruised  apples,  &c 
Tjieir  song  is  louiler  than  that  of  the  throstle,  but  far 
inferior  in  harmony.  Their  flesh  too,  is  less  in  request 
than  that  of  several  of  their  congeners,  espedally  when 
jthey  happen  to  be  restricted  to  the  berries  of  the  north* 
em  countries.  In  default  of  these,  they  have  some- 
times recourse  to  the  roots  of  plants,  particularly  to 
those  of  ^nrai  maculaiumt  cft. Lords  and  Ladies. 

T.  pilaris,  Lin.  &c.  Fieldfare,  or  Fieldfare  Thrush,  PiUris. 
Prov.  Feldfare,  and  Pigeon  Fieldfare*  Brown-red 
above,  varied  with  dusky  beneath  ;  tail  feathers  black, 
the  outer  one  with  the  interior  edge  whitish  at  the  tip; 
head  and  rump  hoary.  There  are,  besides,  three  or 
four  varieties.  Length,  ten  inches ;  extent  of  wing, 
sixteen  ;  and  wdght,  about  four  ounces. 

The  fieldfare  occurs  in  Europe,  Syria,  and  Siberia; 
but,  in  many  countries,  it  is  only  a  bird  of  passage, 
visiting  them  in  the  winter,  and  retiring  in  spring.  It 
is  generally  supposed  to  breed  in  the  northern  regions, 
as  in  Norway,  Sweden,  Russia,  Poland,  Lower  Austria,  - 
and  Siberia,  building  its  ncAt  in  large  trees,  laying  from 
four  to  six  ens,  of  a  sea-green,  spotted  with  rufous 
brown.  In  uts  country,  tney  generally  arrive  about 
Michaelmas,  or  in  Octol^r,  in  numerous  flocks,  blend- 
ed with  the  red-wing,  and  frequently  remain  till  the 
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OrnUho.  b^Doiff  of  April,  IhoHg^tivq^^et  tak^  their  depart 
J'^gy*  tore  ia  Mweli*  TmFjtme^  Ih^  tddoot  appear  braxa 
NoTember  00  QeoefnW»andio«e:of  ihem  occMiHiah 
Ijr.loitar  iUl  the  end  df  ^'Applil^hm  they  areobi^rved 
to  paif^  tboiigbjilat)Ki  blimL  With  iii/beaicl^i/iaiM^ 
tti^^.  rtadiljr.  paiteke  <»f«  ba^/j'the  benitd  lof  the  hoUy, 
jiHiip^r«  Ae«;  an^jltheji  ire  paniwwtaly- food  of  tba 
Ihiit  pf  the  iefTioe*  Jn  very  teiver»  weather^  they^mi^ 
grate  £irther  tenth  r  imttriioAld  AiauddOB  fidltof  aneiwr 
^rreet  Ukw ptegi;^ m^MMngjntir theaea^nait^^of 
thean  pecieb  wicb  ooldiand  ihtaferi/'  In*  thfe  Hiiiter(of 
1798«  a  vcr^  bearir  snewrfcli  iii!thriifrtheiii^and»a8ti 
em  parta  ef  £iigland>  >thea  prodi^kMit.flbcfca  of.  fieUU 
Aucet  appeared  inthe  «eH  ^  biit*  ar  the  atiov  fo'ttoyrad 
iti  their  traiti^  and  reaaatnad  t  qmneidfrahi^*  time-  on  the 
ground^  they  bentfae.ted  weak  to  ibovr  seucfaward^ 
and  ^osanda  that  had-.been.atarred.to  dealii'  were 
4>icked  up  in  JDeYdnshire..  If  aigoroua  weather  comes 
on  more  graduallyi  and  food  becemef  aearcf»  few  are 
seen  With  oe  .afW  CShrUtmaa ;  butiftfaaiy  appear agun, 
in  ainaU  flocht»  on  their. ratnm  nortbwacos  to  breed. 
They  aNm  tir  beofa  iDore.aociable  dispeaitaoa  than 
either  the  threatle,  or  auasel^  or  else  from  nolfiona  of 
oommonptotectidn in  regiona  where  they  are  only  id* 
aitantif  1;hey  oongre§ata.for  motoal  aafety-;  £br^  a)» 
though  they  ate  aometiaQes  aeen  singly,  they  ^eneraUv 
form  veiy  numerous  flodka»  and  %  in  a  body ;  sna^ 
though  t&y  ofkenapraad  thenaerfiea  through  the£elds 
in  (](tie8t  of  food^  they  seldoai  lose  sight  of  one  anothclT, 
but,  when  alararied,  fiy.off^  and.  coUeet  together  on  the 
aaase  tree.  When  a  peiaoti  approadhea  a  tree  that  is 
covered  with  them,  tnejr  appear  to  continue  fearless^ 
until  one^.  at  the  extremity  pf  a  bnuwh»  rising  en  its 
wingSt  utters  a  load  and  peculiar  nete  of  alarm,  whcb 
tbe^  all  fly^  with  tbe.ezeeption  of  a  single  individuiil^ 
which  remains  till  the  perseo  Oomea  atiU  nearer,  and 
then  it,  too.  flieai)i(.re|leating  the  note  of  alanm^  •  On 
their  arrival  in  thia  island,  they  are  generally  ebserved 
to  alight  juat  before  dark,  and  to  take  up  theur  abode 
on  the  heath,  or  in  woods;  and  they  eosnmonly  roost 
cm  the  ground.  The  song  of  the  male,  if  he  has  any, 
during  the  biteding  seaanni  in,  in  eourse,  unknown  in 
this  country ;  but  his  rallyifeig  cry  of  alarm  ia  not  dis« 
ttngttiahable  from  that  of  the  female.  Linn^  in  his 
Faunm  Atfdcay.aUndea  to  a  fieldfare,  whsch  was  bred 
in  the  house  of  a  wine  merchant,  and  had  become  ^o 
familiar  as  to  run  along  the  table,  and  drink  the  wine 
out  of  the  glasses,  in  ponsequence  of  which  habit  it  lost 
the  ftttthers  on  the  liead  1  but  it  recovered  them,  on 
being  kept  from  its  favourite  beverages  Frisch  ascribes 
the  bitter  irelish.of  the  flesh  of  thb  spedes  to  the  bird's 
feeding  on  juniper  berriefe.  Some  epicuna  prefer  the 
flatoor  of  those  which  have  been  fed  only  on  insects ; 
but  the  ancient  voloptuaries,  who  included  the  present 
qMcies  under  nrdut^  ■PP^"  ^  ^^®  ^^^^  tavtm  more 
extravi^gant  in  their  admiration  of  its  properties  as  an 
article  m  cookery ;  for  Varro  tells  us,  that  tney  fattened 
these  bit  da  with  crumba  of  bread,  mixed  with  minoed 
fiffs,  and  various  kinds  of  food,  to  improve  the  delioacv 
of  their,  flesh,  and  that  the  people  employed  for  this 
purpoae  kept  tfaovsanda  of  them  in  suooessive  states  of 
preparatioii  for  the  table.  The  aviaries  in  which  they 
were  kept,  were  so  contrived,  as  to  admit  barely  enough 
of  light  to  direct  them  to  their  food,  whilst  every  object 
that  might  contribute  to  rensind  them  of  their  former 
liberty,  was  carefttlly  kept  out  of  view,  cuch  mm  the 
fields,  woods,  birds^  or  whatever  might  disturb  the  re* 
poae  deemed  requiaite  for  enhandnff  their  value  in  the 
eyes  of  the.  cook.    When  prepared  under  thia  system 
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of  managements  they  nifere  sold' foe  about  two  shillings   Omiuuj 
each.    "•....  I  Miy^ 

T.  muticifs.  On.  &c.  Tkroitkr  or  Sang'Thrmsh*  In  ^— v^ 
aome  4^vU  called  Grey-Biri^/oi>  Sk>rafamk,snAki  Soot.  Miuictt 
landAfism.  ^fey-browttab^eiWhUiKhf-red beneath, va* 
^ed  ¥Fith  diiaky  spots ;  inner  baae*of:tbe  quiils  femigi« 
nouf.  WeigbttBreeoahbes^lengtbtninelndie^and  extent 
of  wing:tbtrteen  inches.and'tf  half.  The^oioar  so  nearly 
neaeibWeatbat  of  the.miaseLthtusfa;^hatwhen!ire  state 
ita  snsaller  sixe,  and  the  yellow  tinge  efdie;innferwing« 
coverts,,  we tmay  be  said} to  hav^  c&pAeted  its  deacrip* 
tioiu  I •  The fiunale'is  somewhat smsmV'W'ith  the  yeK» 
lowtsh  tint  df  the  breast  dearer,  and  theimfoua  extras 
mtty  oF  the  wing^ceverts  lest  eonspieuous.'  White, 
bn»#n,  and  intennedkte  varietiesj  also  .occur. 

The  throstle  inhabits  Europe  as  for  north  asfiond- 
mor,  and  is  found  in  moit  parts  of  Russia  where  the 
juniper  grows,  espiedally  about  the  river  Kama,  but  not 
in  Siberia.  Towards  the  appraach  of  the  vintage,  in- 
numerable! flocks  of  the  tkrusb  tribe  quit  the-  northern 
regions ;  and  auch  is  tbeir  abundance  on  the  southern 
ahores  of  the  Baltic,  that,  according  to  Klein,  the  eity 
of  Dantxic  alone  consumes  ninety  thousand  brace  of 
them.  The  different  species,' however,  do  nottraval 
simultsneonslyj  for  the  throstle  appears  flrat,  and  the 
redfwinga  fiddfore,«and  missel,  auoceed  in  order.  Th^ 
halt  in  different  districts,  particularty  in  suck  as  afford  - 
to  them  the  moat  copious  and  eai^  subsistence.  Thus* 
prosecuting  their  route  ^sonth ward,  many  reach  certain 
stations  sooner  or  later,  according  to  the  direction  of 
the  winds,  and  the  variable  changes  of  temperature^  aa 
has  l)een  remarked  of  all  the  feathered  tribes  that  are 
driven  from  the  north  by  the  cold.  Of  ihe  roaming 
throstles,  some  advance  no  fortbee  than  theislahds  of 
the  Mediterranean, 'and  ;othecB  .steer  thmr  course  into 
AfVica.  Acoording  to  Sonnini,  they  arrive  in  Egypt 
in  the  month  of  October,  and  Iteve  it  sgain  in  Marai, 
keeplnif  at  no  great  distance  from  human  dwellinga, 
and  affectiniJt  ^he  shade  of  the  orange  and  lemon  treea, 
which  embellish  some  of  tlie  districts  of  Lower  Egypt: 
Many  of  the  species,  however^  do  not  undertake,  such 
extensive  journeys,  being  contei^t  to  pass  the  winter,  or 
even  to  breed,  in  far  more  temperate  quaitera^  braving, 
for  example,  our  British  winters,  under  hedges,  la 
woods,  br  near  houses.  We  need  scarcely  observe,  that 
it  is  generally  admired  for  its  song,  which,  for  fulilesa 
and  clearness  of  tone,  is  perhaps .  excdied  by  none  of 
our  warblers,  and  whicb^for  plaintiveness»  compass,  and 
execution,  is  much  superior  to  that  of  the  blackbird* 
Its  notes  agreeably  enliven  the  wooda  and  thickets  du« 
ring  nine  months  in  the  year ;  but  they  are  too  power* 
fill  to  be  pleasing  in  a  room.  A  variety  which  doea  not 
visit  us  till  March,  and  departa  in  autumn,  is  still  more 
prixed  for  its  song  by  the  bird«fanders.  It  is  dtstin- 
guished  from  the  common  sort  by  itaahorter  make,  ita 
more  solitary  habits,  and  by  its  frequenting  only  open 
and  heathy  grounds,  whence  it  is  known  by  the  appel« 
ktion  of  J?ea//i  Thrush  ;  but  in  this  country  it  is  vny 
rare.  The  throstle  breeds  twice,  and  sometimes  thtiee 
in  the  season,  and  consequently  continues  lon^  in  song. 
In  March  the  female  makes  her  nest,  componng  it  ex« 
temally  of  dried  grass  and  green  moss,  and  plastering 
it  within  with  a  mixture  of  rotten  wood  and  now 
dungi  or  day,  and  that  with  such  compactness  as  to  re* 
tain  water,-i^a  drcumstance  which,  in  a  nuny  seaaon^ 
sometimes  proves  fatd  to  the  eggs.  The  nest  is  some* 
jimes  plaoed«on  the  stump  of  a  tree,  very  near  the 
ground,  or  against  the  ride  of  onci  and  frequentlv  in  n 
hedge,  or  solitary  bush.    The  female  laya  nrom  three  tm 
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mx  ^gg9,:cfA  psU  bhi^r  ^^ffing  on  gtetm,  with  Urgit 
and  •mall  nifeieeiit  and  bbek  tpoia,  especially. to waid* 
the  broad  end.  Both  Mzoi^|Mrticipato  the  eares  of  inea* 
balioo.  Their  food  ooniista  of  inasota  and  herriei  in  fe« 
neral ;  and  they  are  particidarly  fond  of  grapes' and  of 
anaila^  whose  shell  they  break  by  repeated  strcAea 
against  a  stone.  If  teased»  they  manifest  their  resent* 
ment*  by  snapping  their  1^11.  .  In  order  to  jear  the 
male  in  a  cage*  he  should  be  caught  yovng«  and  fed 
witii  crumbs  of  bread,  brnised  rape  and  hempseed,  and 
mifieedneat  $  and  this  sort.of  diet  nsay  be  varied  with 
grapes,  ottres,  or  other  favourite  fruits.  •  They  are  very 
susceptible  of  diseipKne^  and  may  be  taOghtto  whistl# 
several  «rs»  and  even  to:  artitulale  words.  '  In  confine* 
ment  they  will  Uve  aeven  or  eight  years. 

T.  iiimcuf,  Lin.  to*  Red-wing,  Bed^fumg  Thrush, 
Smncpipe,  or  fVmd  Thnuhi  >  Gre^*brown  above^ 
whitish  bi^neath,  with  >brown  spots ;  ^ings  fenrnginous 
beneath;  eye^brows.  whitish.  This  species  luis  been 
frequently  confounded  with*  the  preceding;  but  it  is 
•raaller,  wfci^hingonly  two  onnces  and  a  <|uarter,  and 
measuring  ei^^ineb^  in  length ;  its  colours,  too,  are 
more  glossy,  its  bill  Macker,  she .  spots  on  the  breast 
more  numerous,  and  the  wings  are  orange  red  under- 
neath, lu  mannera  nearly,  correspond  with  those  of 
thefold^faee  and^e  thneUe  ;4md  it  is  pretty  geneaaU 
ly  spieiid  over'  Europe.  In.  thisi  ooantty  it  appevs  in 
September,  and  has  only  a.  piping  'note ;  font  in  Swe* 
den,  where  ii  breeds^  e8pedally:in  the  nuqple  forests,  it 
will  perch  one  tree,  and  sing  very  sweetly.  It-like* 
wise  breeds  in  the  neighbauurhood  of.Dantaig;  and) 
aoooiditag  to  Noicman,  in  some  parts  of  HeUand,  se« 
lecting'sucfaffrodnds  as  yiekl  plenty  of  eUer-berriaa 
and  aerosu  In  the  cqaise  of  ApiiI,'May,  and  June,  it 
hss  twolMroods,«ach  of  which  cqpiaists  of  about  four  or 
six  eggk,  of  a  greenislubloe,  spoked  with  dusky.  The 
nest  is  usually  placed  9b  shrubs  ur  hedges.  Contrary  to 
the  comnionly  deceived  opinion,  belh  this  species  and 
the  fieldfiire  faoive  been  ofaaenred  in  hrge  Bocks  with 
us  so  late  as  June,  .though  many  of  them  certatnly  quit 
the  country  in  spring.  Noaeman  asserts,  diat  both 
parents  swalknr  the  dejections  of  the  young  as  long  as 
they  reriuin  in  the  nest,*<*«  habit  to  which  they  are 
addicted  in  eemmeir  with  many  odier  birds;  but  the 
ezcrementitioftis  .matter  is  retained  at  the  entrance 
oft  the  'gullet,  until'  it  is  disgorged  at  some  consider* 
able  distance  from  the  nest,  as  if  to  remove  all  sus* 

Slcion  of' the  pkoe  which  concealfc  ^ir  ofipring.  In 
eCm\t  of  #drnto,  caterpillsvs,  and  insects,  the  red* 
wii^  faH  on  cherries,  grapes^  and  other  succulent 
fmita»  when  their  iesh  acquires  that  delicacy  which 
procures  it  such  a  eordial  reception  at  the  table  of  the 
epicure.  •  The  inpiry  which  theyr  occasion  to  the  or- 
chard and.  the  vineyard,  is  move  than  compensated  by 
the  quantities  of  insects  and  their  larv«e  which  they 
destcoj,  esj^ally  in  afiring  and  summer.  A  variety, 
discovered  in  the  Pyrenees,  by.  Picot  la  Peyrouse,  and 
designed'by  him  Mcmvis  BUmdf  is  of  a  rufeseent  white 
hne ;  and,  in  the  British  Musenmi  there  is  a  spednen 
of  a  creaiBMSoloured  brown,  with  all  the  markings  of 
a  pale  dolour^  and. the  bill  and  leas  nearly  white. 
'  T*  iarquattis, Lin.  &c. ;  Bing^'Omzd,  or  Eing^Tknuk, 
Fror.  StoBk,  or  Moumiain  Omul,  Tot^OumI,  Michael* 
mmt  Blackbird,  or  Heath  TkroeUe.  Dusky,  with  a 
white  collafi  and  yellowish  hill.  Weight  four  ounces ; 
length  eleven  inches;  extent  of  wing  seventeen. 

The  economy  and  habits  of  thering-ouael  are  pretty 
analogous  to  those  of  the  blackbird,  but  iu  note  is 
much   weaker.      It  affects  wild,  mountainous,   and 


woody  or  beathv  districts  j  appears  in  some  countries  OmHIie* 
Qf  Europf,  as,  for  example,  in  France,  only  in  spring  ^  kvT- 
and  autuoMi*  fattens  on  its  erratic  expedition,  and  ^ 
haunts  the  hilly  regions  of  Sweden,  Britain,  Switzer* 
land,  Greece,,  te.  besides  many  parts  of  Asia  and 
Africa.  In  this  countryi  it  statedly  .visits  the  isle  of 
Portland  every  spring  and  autumn,  on  its  arrival  and 
departure!  and  it  breeds  in  Wales»  Cornwall,  Devon^* 
shire,  ^cc  During  their  passages  on  the  Continent, 
these  birds  prooeed  in  small  groups,  along  woods  snd 
hedges,  f4$eding.  as  thsy  advance.  If  molested  in  the 
breeding  season,  they  are  very  clamorous ;  but  they 
are,  on  the  whole,  less  shy  than  the  blackbird ;  and 
they  are  tanied  without  difficulty  if  taken  young. 
Their  fottened  flesh  is  reddened  delicate  eatinsr.  The 
Turdus  eaxatUUt  or  Bock^Thnuh  of  some  auUiors,  is 
only  the  young  of  the  present  species. 

r.  merulm,  Lin.  &c.;   BhachOuzek  BkokUrd,  or  Msrols. 
Blackbird    Thruih.     Prov.  Anuei.     Black,  with  the 
bill,  eyelids^  and  feet,  tawny  yellow. 

The  common  blackbird  inhabits  the  greatestportion 
of  the  temperate  regiens  of  JBurope  and  Asia.  In  Rus* 
sia  it  migrates  in  the  dead  of  winter;  and  there  is 
reason  to  believe  that  it  partially  shifts  its  station  in 
other  countries,  or  at  least  that  the  females  do  so» 
Its  habits  are  solitary,  for  it  associates  only  with  its 
mate,  and  often  lives  singly.  Yet,  though  shv  and 
suspicious,  it  is  more  easily  tamed  than  the  thrush,  and 
more  willingly  resides  snd  nestles  near  houses.  At 
the  same  time,  owing  to  the  acuteness  of  its  sight,  it 
spies  the  fowler  at  a  distance,  and  is  not  easi^  ap* 
proached.  The  male  begins  his  song  in  the  first  fine 
days  of  spring,  and,  except  during  the  period  of  moult* 
ing,  continues  it  till  the  Gommencement  of  winter* 
This  species  breeds  twice  or  thrice  in  the  year,  placing 
its  nest  in  thick  bushes,  at  a  moderate  height  from  the 
ground,  or  .on  old  trunks  of  pollards.  Moss,  which 
Sways  occurs  on  the  trunk  that  is  selected,  and  mud, 
which  is  to  be  found  at  the  foot  of  it,  and  which  the 
bird  wiMrks  with  moisture  like  the  swallows,  are  the 
materSali  wJbich  form  the  body  of  the  nest,  the  mosa 
being  outermost,  and  stalks  of  ffiuss,  small  roots,  fea^ 
thers,  Ste.  are  the  substances  with  which  thev  line  it. 
By  the  co«operation  of  the  male  and  female,  the  whole 
is  usually  constructed  in  the  course  of  eight  dajrs, 
when  it  becomes  the  receptacle  of  from  four  to  six 
eggs,  of  a  blttisb*green  hue,  with  frequent  but  Incon* 
spictious  spots  of  rust-cdour,  Montbedlard  has  stated, 
that,  during  incubation,  the  mple  merely  supplies  his 
partner  with  food;  but  Vieillot  has  frequently  seen 
lum  on  the  nest,  from  ten  or  eleven  till  two  or  three 
o'clock  in  the  afternoon.  Naturally  jealous  and  dis^ 
trustful,  these  birds  have  been  frequently  known  to 
abandon  ordevottr  the  first  laid  egga,  or  even  the  new* 
ly  hatched  young,  if  they  happened  to  be  touched  by 
any  person.  But,,  even  when  unmolested  by  impor* 
tunate  visitors,  the  first  brood  frequently  fails,  in  ^n* 
sequence  of  the  severity  of  the  weather.  Both  parents 
feed  their  young  with  earth-worms,  caterpillars,  and 
the  larvK  of  dl  sorts  of  insects ;  but,  as  soon  as  they 
can  shift  for  themselves,  tfiey  give  'wa^  to  their  na« 
tural  unsocial  propensities,  and  each  individusl  be* 
comes  insulated,  superadding  to  its  former  diet,  ber« 
j>ies  and  fruits  of  every  description.  In  winter,  they 
select  the  most  sheltered  situations,  commonly  settling 
in  the  thickest  woods,  especially  when  supplied  with 
permanent  springs,  and  consisting  of  evei^^ens,  as  firsi 
pines,  laurels,  cypresses,  myrtles,  junipers,  &c.  which 
at  once  afford  them  subsistence  and  protection  against 
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Ornitho-  the  rigfour  of  the  season.  They  also  occasionally  seek  fbod,  eat  cherries  and  berries  of  ▼arioos  kinds.  After  Orohho. 
,  ly*  for  food  and  com  in  oor  gardens  and  shrubberies,  making  every  rational  abatement  for  the  exaggerated  ^' 
^^  ^  ^  Olina  fixes  the  ,  term  of  their  life  at  seven  or  eight  accounts  of  their  song,  it  seems  to  be  geneially  admit-  ^>  ^ 
years.  Their  flesh  is  much  esteemed  as  an  article  of  ted  that  they  not  onlv  possess  native  notes,  which  are 
food.  Persons  who  are  desirous  of  rearing  them  for  truly  musical  and  plaintive,  but  that  they  are,  more>« 
the  sake  of  their  song,  or  with  a  view  to  train  them  over,  endowed  widi  the  faculty  of  imitating  the  tones 
to  whistle  airs,  or  to  prattle,  should  take  them  from  of  oUier  birds,  those  of  quadrupeds,  and  various  sorts 
the  nest  as  soon  as  they  are  fledged,  and  accommo-  of  noises.  Thus,  one  of  them  confined  in  a  cage,  has 
date  their  fare  to  the  state  of  their  growth.  been  heard  to  mimic  the  mewing  of  a  cat;  the  chatter* 
Cjranut.  7*.  cyanus,  Lin.  &c.;  T.  ioliiarius,  and  ManiiieniUf  ing  of  a  magpie,  and  the  creaking  of  the  hinges  of  a 
Lath. ;  Blue,  SoUlary,  or  Pensive  Thrtuh,  Blue,  with  sign-post  in  high  winds.  It  is  one  of  the  few  singing 
the  margin  of  the  feathers  grey  ;  mouth  and  eye-lids  birds  of  America  that  can  be  compared  with  those  of 
yellow;  rather  smaller  than  the  blackbird.  In  the  Europe;  but  it  is  ridiculous  to  allege  that  its  strains 
female,  the  blue  of  the  upper  parts  is  blended  with  are  superior,  or  even  equal  to  those  of  the  nightingale, 
brown  and  cinereous.  Native  of  the  mountainous  dis-  In  the  warmer  parts  of  Amerioa,  it  continues  musical 
tricts  of  the  south  of  Europe.  Nestles  in  the  holes  of  from  March  to  August,  and  warbles  both  day  and 
inaccessible  rocks,  or  in  old  deserted  towers,  or  even  night,  beginning  wiu  its  own  compositions,  and  fre- 
in  the  hollows  of  trees,  laying  four  or  six  eg^  of  a  quenUy  finishing  with  borrowed  descants.  It  acoom- 
greenish  and  spotless  white,  though,  accordmg  to  panics  Its  warbBng  with  appropriate  action  and  ex- 
Some,  they  are  mottled  with  blackish.  It  has  most  of  pression,  and  may  sometimes  even  be  said  to  dance ; 
the  habits  of  the  other  thrushes.  Its  song^  which  has  for,  when  excited  into  a  kind  of  ecstasy  byjts  own 
been  compared  to  that  of  the  nightingale,  is  louder  and  music,  it  gradually  raises  itself  from  the  place  where 
stronger,  and  is  heard  in  greatest  perfection  before  it  stood,  ^d*  with  extended  wings,  drops  down  to  the 
sunrise.  When  confined,  it  requires  nearly  the  same  same  spot,  whirling  round  and  performrag  many 
treatment  as  the  nightin^e ;  but  it  is  easily  prevent-  amusing  gesticulations.  On  account  of  the  diversified 
ed  from  exerting  its  musical  powers,  being  remarkably  and  imitative  character  of  its  notes,  the  Mexicans  call 
shy  and  capricious.  it  by  a  name  which  signifies. (Ae  bird  of  a  hundred 
Orpheus.  T,  orpneu9,  pt^gloiius,'  Domiiitceirm,  Lin.  &c. ;  iongua.  Its  native  strains  are,  howevert  too  loud  for 
Mpcking  Thruihf  Mock  Bird,  Mimic  Thmsk,  Si.  Do-  a  room,  and  are  heard  to  most  advantage  at  a  little  dis- 
miffgo  Thrush,  &c  Grey-l»>own  above,  greyish-white  tance  in  the  open  air.  If  taken  young,  and  treated 
beneath ;  lateral  tail-feathers,  and  spot  on  the  wiugs  with  great  care,  it  may  be  reared  in  captivi^hr,  so  as  to 
white.  The  bill  is  blackish-brown,  the  irides  are  yd.  become  both  familiar  and  docile,  and  to  afiord  mudi 
low,  the  supercilta  white,  the  rump  grey-blue,  and  the  amusement  by  its  interesting  feats ;  but  scarcely  more 
legs  in  some  black,  and  in  others  cinereous.  Aboat  than  one  in  ten  of  such  attempts  proves  anccesaful. 
the  siae  of  the  throstle,  but  of  a  more  slender  shape.  When  first  confined,  it  will  endeavour  'to  escape 
There  ia  a  large  variety,  of  a  dusky-brown  above,  *  and  through  the  wires  of  the  cage,  and  will  kill  itself  if  the 
grey-white  beneath ;  that  of  St  Domingo  inclines  to  upper  part  be  not  made  of  wood,  so  aa  entirely  to  ob- 
dnereous  above,  and  to  white  beneath ;  and  there  are  struct  its  view.  In  some  places,  and  particularly  at 
some  more  diversified  in  their  maikings  than  any  of  Philadelphia,  it  is  in  hig^  request  for  the  table;  and  a 
those  which  we  have  just  specified.  Tne  female  has  fine  bird  has  been  sometimes  known  to  fetdi  upwarda 
the  same  dimensions  as  the  male,  but  brown  is  her  of  a  hundred  doUars. 
prevsHing  colour  above,  and  dirty  white  beneath.  7*.  roseus,  Lin.  &c.  Raseaie  Thtush,  or  Rote^€oiimnd  Boseui. 

This  species  occurs  in  North  America,  especially  in  Ouzel.    Pale  pink ;  head,  wings,  and  tail,  black ;  hind 

its  more  temperate  regions,  and  in  several  parts  of  the  head  crested.    This  beautiful  speciea  of  thrush  is  rather 

West  Indies,  manifesting  a  preference  to  moist  shady  less  than  the  blackbird.     It  appears  to  be  dtflused  in 

woods,  where,  in  a  tree  of  moderate  height,  or  else  in  the  hottest  and  coldest  regions  of  our  continent,  Fors- 

a  fVttit-tree  or  bush  near  houses,  the  female  places  her  kael  having  remarked  it  in  the  burning  soil  of  Arabia, 

nest,  composing  it  of  dry  sticks  or  twigs,  mixed  with  and  in  the  fields  of  Aleppo,  in  the  months  of  July  and 

straws,  hay,  pieces  of  wool  and  tow,  lining  it  with  a  August,  Levaillant  in  the  latitude  of  84^  and  other 

thidc  kyer  of  light  brown  fibrous  roots,  and  fencing  naturalists  in  Bengal ;  whereaa  Pallas  encountered  it 

the  under  part  externally  with  spines.    The  eggs  are  in  the  northern  districts  of  Siberia,  on  the  hilly  banka 

generally  four  or  five,  as  large  as  those  of  the  black-  of  the  Irtisch,  where  it  breeds  among  the  rodcs ;  and 

bird,  of  an  ashen  blue,  and  sprinkled  with  rufous  dots  Linn6  aaserts,  that  it  is  found  in  Lapuind.     It  ia  com* 

and  blotches,  especially  towards  the  larger  end.    The  raon  on  the  shores  of  the  CaspiaUf  near  Aatrachan,  and 

female  sits  fourteen  days,  and  has  usuallv  two,  or,  if  all  along  the  Volga,  passing,  m  very  numerous  flockat 

disturbed,  three  broods  in  the  year.    Bold  and  coura-  into  the  southern  parts  of  Russia.    In  France,  it  is  on^ 

geous,  especially  in  the  breeding  time,  the  mocking  ly  a  temporary  visitant,  along  with  other  birds  of  paa* 

bird  makes  war  against  the  lesser  shrikes,  and  expefi  sage.    Considerable  troops  of  this  species  were  seen  to 

the  smaller  birds  of  prey  from  its  haunts.   Its  residence  traverse  Piedmont  and  Provence,  in  the  autmnn  oT 

ia  seldom  remote  from  the  dwellings  of  man,  to  whose  1817,  and  they  have  been  repeatedly  observed  in  Bur* 

society  it  is  so  little  averse,  aa  naturally  to  sing  in  his  gundy.    They  are  rarely  met  with  in  England ;  but  a 

presence,  and  to  be  trained  under  his  guidance  to  v»-  ftw  specimens  are  said  to  be  ahot  almost  every  year 

rions  exhibitions.     At  the  same  time  it  is  so  easily  about  Ormskirk^  in  Lancashire.     On  account  of  its 

aeared  fVom  its  nest,  that  if  a  person  only  lode  at  it,  incessant  warfare  against  the  locust,  this  bird  waa  tsm 

the  bird  is  said  immediately  to  abandon  it ;  if  a  cat,  on  garded  aa  a  divine  blessing  by  the  ancients ;  and,  even 

the  contrary,  happens  to  approach,  the  parent  bird  at  the  present  day ,  the  inhabitants  of  Arabia  and  ^ep- 

will  fly  at  the  heacl  of  the  animal,  and,  with  a  hissing  po  invoke  the  Samarmarf  or  Loeushbird,  to  protect  the 

noise  fHghten  it  away.     The  young  are  fed  chiefly  mvaded  crops;  nor  will  the  Turks  allow  any  person  to 

with  grasshoppers;  but  the  old  ones,  besides  insect  kill  it  in  their  presei^oe.    We  have. to  add,  tuit,  inits 
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habits,  it  manifests  considerable  analogy  to  the  star* 
liDg,  associatinff  with  cattle,  picking  insects  from  their 
haS  and  skin,  flying  in  bands,  and  nestling  in  the  holes 
of  the  focks.  In  delknlt  of  insects,  it  eats  berries  and 
tender  fruits.  Acoording  to  FocdEael,  its  only  note  is 
aiuiilbnnreitanition.ofir,  <r»  ir,  which  is^  certainly, 
far  from  rausiGd. 

T.  Novof  Gumenm,  Cuv.  Pantduea  QularU,  Lath. 
Pmtwiuea  Ntgra,  GraeL  and  Levail.  Adrapia  Gularh^ 
Viflill.  Nw  Qmma  Tkn^th,  Gorg€l  Thrush,  or  Gorgei 
ParadUe  BinL  Bkck,  glossed  vfbh  pnrple ;  back^ 
and  under  parts  bladdsfa  golden  green;  throat  golden 
oopper-ooloaied  ;  tail  extremely  long)  and  cnneated. 
This  siogttkr  «id  showy  bird  was  first  accurately  de- 
scribed by  I^atbam,  from  a  spedmen  in  the  possession 
of  the  late  Sit  Joseph  Banks.  The  iemale  is  mostly 
black,  end  both  smaller  and  less  splendid  in  its  garb 
than  the  male. 

MvRMOTHERA,  Illig.  Tenmi.  6c&    Ant-eater. 

This  geiMis  bn  been  detached  from  CorvM  and  Tur» 
du$9^  the  iMrda  belonging  to  it  being  distinguished  by 
their  taU  legs  and  sbo^  tail,  and  their  addiction  to  the 
eating  of  ants. 

itf.  Brtkihyura,  Cartms  Brach^rus,  lin.  Short-- 
tailed  AnhEoter,  Shari^taiUd  Crottf  or  Shori^iaiUd  Pk. 
Green  above,  luteoiis  beneath  ^  three  black  stripes  on  the 
head ;  blue  shoulders  and  tail-coverts,  and  red  vent. 
This  is  a  bird  more  beautiful  in  its  colouring  tiian  ele- 
gant in  its  proportions ;  the  body  appearing  thick,  and 
the  tail  disproportionately  short  it  is  a  nativo  of  Cey- 
lon, and  the  Moiiicoa  Isles;  is  about  the  size  of  a  blacks 
bird,  and  exhibits  several  varieties^  of  which  the  most 
remarkable  has  the  bead  and  neck  entirely  blade,  with- 
out any  appearance  of  stripes. 

M,  iiuniens,  Turdustinnietts,  Lin.  Alarum  Aut^EaUr, 
or  TAnuA.  Brown  above,  white  beneath ;  breast  doud- 
ed  with  dusky.  Between  six  and  seven  inches  in  length. 
The  female  is  similar  in  colouring  to  the  male^  but 
l9SKgs>  The  species  has  its  name  from  its  shrill  and  loud 
tinUing  cry,  which  has  been  compared  to  the  ahirum 
of  a  clook,  and  is  continued  for  nearly  the  space  of 
an  hour  during  the  mornings  and  evenings.  It  is 
commMi  in  Cayenne,  where  Sonnini  mentions  that  he 
often  saw  it,  and  partook  of  it  at  table,  before  he  was 
aware  that  such  a  small  bird  was  the  cause  of  so  much 
noise. 

M.  camtaaty  Ttndut  eaHkmSf  Lin.  Musician  Ant* 
Eaier^  Arada,  or  Muskian  Thrush.  Reddish-brown 
above,  transvemdy  striped  with  dusky,  whitish  beneath; 
a  Made  patch,  sprinkled  with  white  dots,  under  the 
eyes ;  cheeks,  and  lower  part  of  the  neck  reddish  or- 
al^. Only  four  inches  m  length.  Native  of  the  fo- 
rests of  Cayenne,  of  a  solitary  diqiosition,  feeding  prin- 
ctpally  on  ants,  and  uttering  a  beautiful  song,  which 
oonaists  of  tones  and  accents  at  once  solemn,  sweet, 
and  tender,  and  vocal  as  the  sound  of  the  flute.  At 
times,  it  also  whistles  in  sndi  a  manner  as  to  be  mis- 
taken for  a  man*  As  it  breeds  twice  or  thrice  in  the 
year  it  continoes  long  in  song ;  yet  that  song,  wMch  is 
rarely  equalled  in  coih^s  and  pathos  by  any  of  the 
warMers  of  the  gv6ve,  never  dteers  the  busy  haunts  of 
man,  bdng  limited  to  deep  and  abandoned  forests,  so 
that  Sonnini,  who  was  agreeably  anrpnsed  by  it  in  his 
lonely  peregrinatkms,  emphatically  denominated  this 
bird  the  maaidan  of  the  wiidemees. 

if.  iuUitmahulataf  Turdus  ftaltmiaMialtff,  Lin. 
TurduM  campanella.  Staph.  CkMag  Ani^Eater,  or 
Thrush. .  BpowiI  abovtt,  reddish*onnga  beneath  and 
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on  the  ramp ;  throat  white ;  top  of  the  head  and  cheeks  Omitlio- 
white,  spotted  with  black  ;  auperdlia,  and  stripe  be-  ^^^^^ 
hind  the  eyes  black ;  length  of  the  preceding ;  native  ^"^V"**^ 
of  the  forests  of  Cayenne  and  Guiana,  but  nob  very 
abundant,  assembliiig  in  small  flocks  of  six  or  eight. 
And  uttering  a  remarkable  note,  which  conveys  the  idea 
of  a  chime  of  three  bells,  and  which  is  often  continued 
for  hours  together. 

CiNCLus,  Temm,  &c  Water-Ouzeu 

Bill  middle-siaed,  sharp-edged,  straight,  elevated,  Civclus. 
compressed,  and  rounded  at  the  extremity ;  Uie  point 
of  the  upper  mandible  inflected  on  the  lower ;  nostrils 
basal,  lateral,  concave,  longitudmaUy  deft,  invested  by 
a  membrane ;  head  small,  tapering  upwards,  forehead 
elongated,  and  terminating  at  the  nostrils ;  tarsus  long* 
er  than  the  middle  toe ;  the  first  quill  very  short,  and 
the  third  and  fourth  tlie  longest  , 

*  C.  aquaticus,  Bech.  Tern.  C.  EurapetuSy  Shaw,  Siurn  Aquaticus. 
nus  cinclusy  Lin.  Turdus  cincUts,  and  Turdus  gularis. 
Lath.  Water  Ouzel,  PenrHh  Ouzel,  European  Water  Ouzel, 
&a  Prov.  Water  Crahe,  Crow,  or  Ptet,  Water  Colly, 
Dipper,  &a  Black;  breast  white ;  chin  white ;  belly  fer- 
ruginous; legs  pale  blue  before,  and  black  behind. 

Thissinffularspeciesinhabitsthe  Alps  and  Pyrenees, 
Sweden,  Holland,  Jutland,  the  Faroe  Islands,  Russiai 
Siberia,  and  even  Kamtscfaatka,  and  the  hilly  districts 
of  France,  Spain,  Italy,  Sardinia,  the  north  of  Persia, 
&c.    Acerbi,  indeed,  denies  its  existence  in  Italy ;  but 
his  assertion  is  not  corroborated  by  either  Sonnini  of 
Vieillot.     In  Uiis  island  it  is  not  uncommon,  in  its  fa- 
vourite haunts  of  hill  and  rock,  by  clear  running  and 
brisk  streams,  as  in  Scotland  and  Wales.     The  nest  is 
very  large,  and  yet  carefully  concealed,  formed,  exter- 
nally, of  water-plants  and  moss,  and  lined  with  dry 
oak  leaves,  in  shape  resembling  that  of  the  wren,  but 
less  deep  in  proportion,  and  furnished  with  a  dome  or 
portico.    As  Colonel  Montagu  has  seen  tbis  unusual 
structure,  we  must  believe  that  be  has  accurately  stated 
the  particulars.    M.  G^rardin's  correspondent,  on  the 
contrary,  who  furnished  him  with  several  breeding  pairs 
of  this  species,  along  with  didr  eggs,  mentions,  that 
the  materials  of  the  nests  were  so  rudely  huddled  to- 
gether as  to  be  incapable  of  carrii^e.    But  more  or 
less  skill  may,  possibly,  be  employed,  according  to  si- 
tuation, climate^  and  other  drcnmstances.    It  is  placed 
!h  holes  already  excavated  in  the  banks  of  rivulets,  in 
cavities  of  rocks,  or  in  the  fissures  of  walls,  situated  in 
the  neighbourhood  of  waters.   The  female  deposits  four 
or  five  eggs,  of  a  semi-transparent  pure  wnite,  Ions, 
and  very  pointed  at  the  narrow  end.  When  disturbs, 
this  bird  flirts  up  the  tml,  and  makes  a  chirping  noise ; 
and  some  omithologists,  who  have  only  bevd  the  lat« 
ter,  affirm  that  it  has  no  odier  qote  ;  but  Oolond  Mon- 
tagu assures  us,  that  it  sings  sweetly,  eariy  in  spring, 
and  even  during  intense  frost.    In  -  general,  however, 
it  is  not  only  sHent,  but  sditary  and  nnsodal,  never 
consorting  even  with  a  mate,  ynless  when  breeding. 
Although  destined  to  subsist  on  small  fish  and  aqqalSe 
insects  and  their  larvae,  it  is  incapable  of  swimming, 
or  diving,  in  Uie  manner  of  web^fboted  fowls,  but  wdks 
into  the  water,  up  to  the  head,  then  lowers  its  wings, 
and  continnes  advancing  till  completed'  immersed, 
moving  along  the  bottom  in  pursuit  of  its  pr^,  and 
frequently  remaining  under  wader  for  upwards  of  a  mi- 
nute at  a  time.    In  dieae  subaqoeous  ^cursions,  its 
plumage  is  not  only  defended  by  an  oilv  variush,  but 
seems  to  be  jurrounded  by  air^lmbUes,  like  the  hydros 
phiti  and  ditisd.    The  observationa  of  Herbert  and 
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Oruitho-  G^rardin,  who  repeatedly  witnessed  the  maooeuvres 
t  -!^^—  ^  which  we  have  described,  permit  us  not  to  doubt  of 
'"■""^  their  reality.  Colonel  Montagu,  indeed,  proposes  theo- 
retical difficulties ;  hut  facts  are  not  to  be  controverted 
by  suppositions.  In  most  countries,  in. which  it  has 
been  observed,  this  bird  is  not  migratory*  It  is  capable 
of  flying  rapidly  in  a  straight  line,  and  grazes  the  sur- 
face of  water  like  the  king- fisher.  As  it  requires  to 
see  its  prey,  it  never  frequents  water  that  has  an  oozy 
or  slimy  bottom.  In  France,  and  other  countries,  it  is 
reckoned  delicate  eating.  The  PenrithOuxel  of  Pen- 
nant is  merely  a  larger  variety  of  the  present  species* 

Menuba,  Shaw«  &c. 

Memura.  Bill  of  moderate  dimensions,  straight,  somewhat 
slender,  conico-convex,  inclined  at  the  point  of  the 
upper  mandible^  and  furnished  at  the  base  with  seta- 
ceous plumes,  pointing  forwards,  the  lower  mandible 
shortest ;  nostrils  oval,  large,  covered  with  a  membrane, 
and  situated  in  the  middle  of  the  biU.  Only  one  spe- 
cies has  been  hitherto  discovered,  namely, 

Superba.  M,  wperba,  Shaw  ;  M.  Novas  HoUandicB,  Temm.  Su^ 
perb,  or  Mountain  Menura,  which  has  been  minutely 
described  by  Major-General  Davies. 

This  remarkable  species  inhabits  hilly  and  rocky  si- 
tuations, in  New  South  Wales,  perches  on  trees,  and 
alights  on  the  ground  in  pursuit  of  food,  when,  it  is 
presumed,  the  males  keep  their  tail  erect,  as  its  feathers 
nave  not  been  observed  to  be  injured.  Little,  however, 
is  known  relative  to  its  economy  and  modes  of  life. 


PiPRA,  Lin.  Sit.    Manakin. 


FlPRA. 


BUI  pompressed,  more  deep  than  broad,  and  notched ; 
nasal  fossae  lar^e ;  tail  short }  two  exterior  toes  united  at 
about  half  their  length. 

Rupicols.  P*  rupicola,  Lin.  &c,  Creiled,  or  Rock  Manakin,  or 
Hoopoe  Heti,  Body  saiFron-coloured ;  tail-coverts  trun- 
catea;  crest  erect*  with  purplish  margin.  This  ele- 
gant and  shy  bird,  which  is  about  the  size  of  a  com- 
mon pigeon,  is  found  in  many  nx;ky  situations,  in 
South  America,  where  it  makes  a  nest  of  dry  bits  of 
stick's,  in  dark  sequestered  recesses,  and  lays  two  white 
and  round  eggs.  Like  some  of  the  gallinaceous  order, 
the  female  is  said  to  assume  the  plumage  of  the  male, 
after  she  has  ceased  to  breed. 

Peruvisna.  P.  Peruviana,  Lath.  &c.  Peruvian  Manakin,  Body 
of  a  reddish  saffron  cast ;  greater  wing-coverts  ash- 
coloured  ;  quills  and  tail  black ;  tail-coverts  not  trun* 
cated.  Larger  than  the  preceding,  which,  in  several 
respects,  it  considerab^  resembles.    Native  of  Peru. 

Aureola.  As  exemplifications  of  the  uncrasted  manakins,  we 
may  select,  P.  aureola,  Lin.  &q.  Red  and  Black  Manakin. 
Body  black ;  head  and  breast  crimson ;  front  of  the 
c^uill-feathers  with  a  white  spot;  It  is  the  most  com- 
inon  of  this  numerous  and  showy  family,  and  measures 
only  three  inches  and  ajudf  in  length.  The  female  is 
olivaceous  above,  dive-yellow  beneath,  and  has  the 
crown  of  the  head  encircled  bj  a  red  filament*  Native 
of  Guiana. 

P,  monacus,  Lin.  &c.  Black^sapped  Manakin*  Black 
above,  white  beneath;  spot  on  tne  neck  and  wings 
white.  Found  in  the  out-skirts  of  the  large  forests  of 
Guiana ;  and  usually  on  the  ground,  or  perched  on  a 
low  branch  of  a  tree ;  living  in  families,  but  not  con- 
sorting with  its  congeners ;  often  bopping  About*  indi« 
eating  restlessness  ;  feeding  on  insects,  especially  ants, 
and  making  a  chatterihg  noise,  like  th«t  produced  by 
uut-crackera 


MODSCUI. 


Ornitb^ 

AMFELts^Lin.  &c.    CoTiNOA,  Tem.  &c.    Ciiattbrkit.      ^- 

Bill  short,  somewhat  depressed,  deeper  than  broad^  Amfkui 
hard,  solid,  threo-oomend  at  the  base,  oompveseed 
and  notched  at  the  pdint,'  a  little  convex  above,  and 
suddenly  inflected  at  the  point;  nostrils  basal,  lateral, 
half-doted  by  a  membrane,  and  imperfectly  concealed 
by  the  hairs  on  the  forehead ;  legs  middle^sised ;  tarsus 
as  long  as,  or  ahorter  than,  the  middle  toe;  wings  mo- 
derate ;  the  second  quill  larger  than  Uie  first.  There 
are  few  birds  more  consfucuoua  than  those  of  this  fa* 
mily,  for  the  delicacy  and  variety  of  their  odours,  the 
beauty  and  glossiness  of  their  plumage,  shades  of  vio- 
let, purple,  blue,  orange,  red,  pure  white,  and  velvet  * 
black,  being  lavished  on  them  in  gay  profunon,  some- 
times softening,  with  great  ddicacy,  mto  one  another, 
and  s<Hnetimes  very  strikingly  contrasted ;  while  the 
changeable  hues  which  the  same  feathers  exhibit,  in 
different  points  of  light,  produce  a  splendour  of  effect, 
which  neither  the  pen  can  express,  nor  the  pendi  poor- 
tray.  Many  of  them  are  destroyed,  both  for  the  aake 
of  their  feathers  and  of  their  fleih,  which  is  reckoned 
delicate  food. 

A,  rubricdllisy  Muicicapa  rubrieoHis,  Lath.  Querula  RnbrlcoU 
rubricoUis,  VieilL  PurpU'tkroaied  Cotinga,  Purple^ 
ikroaled  Fii^'Catcher,  &c.  Bhidt ;  the  chin,  and  a  large 
spot  on  the  throat  purple.  The  femde  wants  the  pur- 
ple mark  oh  the  throat.  Length  eleven  or  twelve 
inches.  Assodates  with  the  toucans  in  the  forests  of 
Gsyenne,  dways  announdng  its  presence  by  the  sharp 
note  of  pee,  ho,  ho,  fluttering  about  with  great  at^vity, 
and  subsisting  on  insects  and  fruits. 

A.  miliiaria,  Coradae  naiHarie,  Shaw.  Crimson  Militaris. 
Chatterer,  or  Crimson  Roller,  Crimson,  with  black 
wings  and  tdl.  The  femde  differs  in  being  grey-brown 
above,  and  white  beneath.  This  highly  beautiful  bird, 
which  is  well  delineated  in  Levaillant's  Natural  His- 
tory of  New  and  Rare  Birds  from  America  and  the  In- 
dies, is  scarcely  inferior  in  size  to  a  crow.  Inhabits 
the  forests  of  Cayenne  and  Surinam,  where  it  lives  on 
insects  and  berries,  and  is  said  to  be  very  wild. 

A-  camifex,  Lin.  Sec  Red  Chatterer.  Red,  with  a  Caroifci 
band  through  the  eyes,  and  the  tips  of  the  quiUs  and 
tail  feathers  black.  Different  shades  of  red  predomi- 
nate in  the  mde,  which  is  about  seven  incnes  long. 
The  female  is  brown-red,  more  or  less  dashed  with 
reddish,  or  With  olive  green,  in  different  parts.  Omelin 
has  described  this  species  under  the  designations  of 
Camifex  and  Coccinea.  It  is  very  common  in  Cayenne, 
Guiana,  Brazil,  and  New  Spun,  where  the  colonists 
call  it  Cardinal,  and  sometimes  Ooett^  from  its  note. 

A,  Pompadora,  Lin.  See.  Pompadour,  or  Grey  Chai*  Pompa^ 
terer.  Purple,  with  the  feathers  of  the  greater  wing-  dora.' 
coverts  sword-shaped.  The  tdl  is  composed  of  twelve 
feathers,  and  exceeds  the  wings  by  seven  or  eight  lines, 
the  length  of  the  bird  being  seven  inches  and  a  half. 
The  Pompadour  chatterer  it  erratic,  appearing  in 
Guiana,  in  the  neighbourhood  of  inhabited  places,  in 
the  months  of  March  and  September.  The  natives  call 
it  Pacapaca* 

A.  cotinsa,  Lin.  &c.  Purple*breasted  Chatterer.  Cotmg^ 
Splendid  blue  above,  purple  beneath,  wings  and  tail 
blade.  Length,  nearly  nine  inches.  The  female  has 
dl  the  upper  pacts  of  the  body  of  a  fine  blue,  th^  throat, 
neck,  and  breast,  pmple,  and  the  belly  and  vent  blue, 
in  iome  pltefes  varied  with  black.  But  various  sport- 
ings  of  colouring  are  quoted. 

A.  variegata,  haih.  Variegated  Chatterer.     Grey,VAricg 


ORNITHOLOGY. 


51 


CtruQCtt- 

lata- 


EOOLIOS. 


with  Macki  spear-shapdcl  waUlM  on  Ae  Uiroit  Soi»iioi*t 
deacriptioti  of  the  male  bird  ia  only  applioable  to  ita 
firat  attire.  In  ite  mature  aUte,  it  ia  of  a  light  grey 
faue/approaching  to  white^  with  the  winga  blacky  and 
a  great  many  flattened  caruncles,  at  least  an  inch  long, 
end  a  line  in  bieadth,  on  the  naked  thnoat.  Levaillant 
and  CttTier  hare  very  unacoounUbly  ranked  thia  ape* 
dea  aa  only  a  variety  of  the  Cayana,  to  whidi  it  beara 
faaidly  any  reaemblance,  and  which  faaa  no  wattles  on 
the  throat.  The  Portogneae  of  Brazil  term  the  varie- 
gated chatterer,  Averano,  or  Summer  Birdt  becanae  it 
exerta  iu  loud  and  diaagreeable  cry  in  December  and 
January,  aammer  months  in  that  quarter  of  the  world. 
Thia  cry  ia,  at  timea,  peculiarly  gmting,  like  the  aound 
produced  by  atrikioff  a  block  of  iron  with  *  aharp  in- 
atrument,  at  other  Umea  it  may  be  compared  to  that 
cf  acradkedbelL 

i4.  citrwteuLaa,  Tem.  &c  Canmcniated  ChaUerer. 
White,  with  the  rump  quilla  and  taiUfeatfaera  inclining 
to  yellowish,  forehead  naked,  with  an  elongated  carunde. 
Twelve  inches  in  lengdi.  The  note  of  thia  bird,  wliidi 
consists  of  only  the  two  syllables,  ang,  oiig,  tittered  in  a 
drawling  kind  of  tone,  ia,  nevertheless,  load  enough  to 
be  heard  at  the  distance  of  half  a  leagne. 

Edolius,  Tem.  DrongO)  Dicrvrcs,  Vieil. 

Bill  depxeaaed,  and  notched  at  the  end,  like  that  of 
the  Jly  eatekert,  but  both  mandiUea  slightly  arched 
through  their  length;  nostrils  covered  withfeathera 
and  long  haira,  in  m  form  of  whiakera. 

L«tbam,  Gmelin,  and  otbera,  have  dlapeiaed  the 
membcra  of  thia  family  among  the  crowat  ahrikea, 
and  fly^catdicra,  to  all  of  which  they  are  more  or  leaa 
allied;  and  one  of  Uiem  haa  even  been  atationed  among 
ttua  cnckooa.  The  African  drongoa,  observed  by  Le- 
vatllant,  live  in  aodety,  and  congregate  at  the  dose  of 
day.  They  are  very  reatleaa  aiMl  clamorous,  feed  on 
inaecta,  particniarly  beea,  nestle  in  treea,  and  generally 
lay  fonr  or  five  eggs. 

Foraestui.  E./or/koiuf,  LaniuMfarfioalMi,  Lath.  Lamu  Atm* 
gOf  SLiw.  Forh-4ailed  Dnmfto,  Grreenish-black,  with 
upri^t  fhmtal  crestt  and  forked  tail ;  bill  and  lege 
budi.  Ita  aong,  which  ia  atrong  and  ateady,  ia  hcanl 
onhr  in  the  breeding  aeaaon.  It  hnnta  for  bees,  espe* 
cisduy  after  ann-set  and  before  aon*rise>  when  ainall 
banda  cross  one  another  in  all  directions,  emitting  a 
cry,  whieh  LevaiUant  expresses  by  pia  griaeh,  ^riach. 
Native  of  Chinai  Madagascar,  and  the  Gqie  ot  Good 
Hope. 

MiokiM.  £,  mitficitf^  IHcrurui  mmkus,  Vieil.  MutkalDnmm 
go.  Black,  blended  with  brown,  and  blniah^bladc; 
tail  moderately  forked.  Smaller  than  the  fork-tailed 
apedea,  and  the  female  aomewhat  amaller  than  the 
male.  Ita  evening  and  morning  aong  reaemUea  that  of 
our  oornmon  thrudi.  The  nest  is  composed  of  slender 
and  flexiUe  splinters  of  wood,  but  with  auch  wide  in- 
tcratioea,  that  the  ^ga  nay  be  aeen  and  counted  ftooa 
the  bottom  of  the  tree.  They  are  usually  four  in  niun* 
ber,  and  of  a  white  ground,  varied  with  black  square 
apota.    Native  of  the  Cape  of  Good  Hope. 

ToDU8»  Lin.  &c.    Tody. 

To»of .  ^^  i^t^f  formed  of  two  thin  platea,  broader  than 

deep*  with  a  diatinct  ridge;  pdnt  of  the  upper  man« 
dime  atraight,  divided  at  the  extremity,  the  lower  ob- 
toae  and  truncated  ;  noatrila  on  the  aarfaee  of  the  bill, 
distant  from  ita  baae,  open,  and  rounded ;  base  of  the 
aaandiblea  (iirnisbed  with  long  haira }  feet  moderate) 


Viridit. 


lateral;  toea  nnequal ;  winga  abort,  with  the  fourth  Ornitbo- 
quill  the  longest  losr- 

'  T.  ttiridis,  Lin.  Bit.  Chneen  Tody,  Green  Sparrow,  or 
Humming  Bird  o£  EdwtardB.  Green  above,  breast  red. 
Total  length  three  indies  nine  lines.  A  beautiful  lit- 
tle species,  of  the  sixe  of  a  wren,  which  occurs  in  many 
of  thia  West  India  islands,  and  in  the  warmer  regions 
of  the  American  continent.  In  St.  Domingo  it  is 
known  by  the  name  of  Ground  Parroi,  an  account  of 
ita  green  attire^  and  of  ita  breeding  on  the  ground.  It 
feeoiB  on  flies  and  other  insecta,  which.it  adses  with 
much  address ;  is  of  a  shy  and  solitary  disposition,  be« 
ing  seldom  seen  except  by  itself,  or  as  one  of  a  family, 
afiectin^  the  londy  portions  of  moist  tracta  of  country, 
where  it  is  observed  to  sit  with  ita  head  drawn  in  be* 
t  ween  the  shoulders,  and  apparently  so  stupid  as  al- 
most to  allow  itself  to  be  caught  by  the  hapd.  Ita  note> 
which  it  frequently  repeats,  is  plaintive  and  monoto- 
nous; and  ita  range  of  flight  is  very  limited.  The 
nest  is  often  placed  in  rifts  of  the  ground,  near  the 
margin  of  riveraj  or  acpoped  out  of  aoft  aoU  by  the 
bird's  own  claws  and  beak,  and  skilfully  enough  lined 
with  pliant  straw,  moss,  cotton^  and  feathers.  The  fe« 
male  lays  four  or  five  small  bluislv-grey  egga,  apotted 
with  deep  yellow. 

Several  other  apedea,  which  were  formerly  daased 
with  the  todies,  have  been  latdy  transfenred toother 
categories. 

MusciPBTA,  Cttv.  and  Tem.    Fly  Hunteb. 

Bill  much  depressed,  broader  than  deep,  often  some*  Muiei- 
what  dilated  at  the  aidea ;  upper  mandible  with  a  aharp  vkta. 
ri(^;e,  hooked,  and  incurved  on  t)ie  lower,  and  moat 
generally  notched;  lower  mandible  very  d^reaaed, 
pointed  at  the  extremi^,  the  base  f^rnished  with  long 
nairs,  which  frequently  project  beyond  the  bill ;  noe- 
trlls  basal  at  the  surface  of  the  bill,  and  open ;  feet 
middle-sized,  or  short  and  feeble;  lateral  toes  unequal; 
winp  moderate,  the  first  three  quilla  graduated,  and 
the  fourth  or  fifth  the  longest. 

M.  regia^  Todius  reghu.  Lath.  Roual  Fly  HunUr, 
or  Royal  Tody.  Brown  above,  whitish,  with  brown 
undulations,  beneath;  crest  ferruginous*  and  tipt  with 
black ;  chin  and  eye-lida  white,  bill  dudcy- brown,  legs 
flesh-coloured.  Thia  singular  and  beautiful  apedes, 
which  is  seven  inches  long,  ia  a  native  of  Cayenne, 
where,  however,  it  ia  very  rare. 

M.  paradiii.  Paradise  Fly  Hunter^  Creded  Long4ailed  ParadifK 
Pie,  Pied  Bird  of  Paradue^  Stc  Great  on  the  head 
bluiah*green,  body  white,  tail  wedge-ahiqMd,  with  the 
two  middle  feathers  very  long  in  the  male,  but  con* 
siderably  shorter  in  the  fonuue.  The  body  meaaurea 
about  six  inchea  in  length,  and  the  tail  fourteen.  It  ia, 
however,  very  liable  to  vary ;  for  it  oocura  of  amaller 
dimensions  dso,  with  most,  of  the  upper  parte  pale* 
chesnut,  likewise  with  the  breast  bluish-ash,  &c. 
Hence  it  has  been  thrice  described  by  Brisson  un^r 
different  designations ;  and  hence  the  Mmdcapa  para» 
diii,  and  the  Todus  paradiriacus  of  Gmdin,  are  both 
the  female  of  the  present  spedes.  Klein  mistook  it  for 
a  crested  thrush,  Moehrinff  for  a  Moneduia,  and  Linn6 
for  a  Corvui.  Native  of  the  Cape  of  Good  Hope,  Se- 
negal,  and  Madagaacar,  where  it  haunta  the  mangroves, 
or  the  bordera  of  rivera,  &c. 

M^prislrinariatVimL;  Miller  Fly  Hunier.    Rufescent-  PHttrU 
brown,  dashed  with  an  olive  tint  above,  white  beneath ;  osria^  - 
bill  and  legs  dark»brown,  and  eyes  of  a  lively  orange. 
1 1  ia  called  Molinar  by  the  ooloni^  of  the  Cape  «f  G<xk1 


OBNITHOLOGY; 


52 

Oroitho.   Hope.  beeauOT  the  infotmnt  cbiftteriiig  of  the  male 
^!^\,  much  resembles  the  voice  of  the  mills  need  ia  that  qaar« 
^"^^y^^^  tcr  of  the  world  for  i^ndia^  gnun.    It  is  about  the 
size  of  the  coal  titmouse,  and  haunts  thidc  bushes. 

Many  more  species  roighi  here  be  quoted;  bnt>  as 
the3r  differ  more  from  one  another  in  colouring  than  in 
habits,  a  long  seriea  of  mere  characters  would  oecupy 
much  ^Mce,  without  conveying  any  important  infer* 
mation  to  our  readers^ 

MusoiCAFAi  Lin.  &c.    Flt  Catcher. 
MuscicA.       Bill  raiddk-siaed,  strong,  angular;  depressed  at  the 
'^'  base,  more  or  less   broad;   compressed  towards  the 

point,  which  is  strong,  hard,  curved,  and  much  notch- 
ed, the  base  furnished  with  long  and  stiff  hairs ;  nos- 
trils basal,  lateral,  ovoid,  partly  covered  by  hairs  pro- 
jecting forward ;  the  tarsus  as  long  as,  or  a  little  longer 
than,  the  middle  toe,  and  the  lateral  toes  almost  always 
equal. 

In  Europe,  these  birds  are  migratory,  arriving  late 
in  the  spring,  and  departiw  early  In  autumn.  They 
subsist  almost  entirelj  on  flies  and  other  winged  in- 
sects, which  they  catch  in  the  air,  more  rarely  picking 
them  off  the  leaves  of  trees.  They  perch  on  the  tops 
of  trees,  and  lead  a  solitary  life  in  the  forests.  Trie 
species  are  very  numerous,  and  spread  over  all  tem- 
perate countries. 
Grisoia.  M.  gritola,  Lin.  &c.      Spotted  Ffy^catcher,  Prov. 

Beammlnrd,  Bee^bird,  Rafter,  Cobweb,  Chanchider,  and 
Cherrv»sucket\  Brownish  above,  whitish  beneath; 
neck  longitudinallv  spotted ;  vent  rufous.  The  bill 
is  dusky;  the  irides  are  haael;  the  sides  under  the 
wings  tin^^ed  with  dull  orange^  and  the  legs  short 
and  black.  Size  of  the  tit-lark,  and  scarcely  six 
inches  hmg.  It  is  rare  in  the  north,  but  very  com* 
mon  in  the  southern  countries  of  Europe,  arriving  in 
May,  and  disappearing  in  September.  This  species  is 
either  very  susceptible  of  cold,  or  very  liable  to  priva- 
tion of  food  on  a  sudden  reduction  of  temperature,  as 
a  few  days  of  frost  commonly  prove  fatal  to  the  new 
comen.  They  mostly  frequent  woods,  orchards,  and 
gardens,  and  -are  seldom  seen  on  the  ground.  It  is  a 
prevailing  notion  in  Kent,  that  they  suck  the  cher- 
ries; but  individuals  who  have  daily  watched  their 
proceedings  in  the  French  orchards,  could  never  per- 
ceive that  they  attacked  that  fhiit,  though  frequently 
allured  to  the  trees  by  the  presence  of  insects.  By 
sudden  jerks  and  turnings,  they  will  often  lay  hold  on 
one  of  the  latter  that  seemed  to  have  eluded  their  pur- 
suit ;  but,  in  general,  they  appear  to  be  shy,  melan- 
choly, and  stupid  birds.  Their  nests,  which  is  labori- 
ously constructed,  and  which  they  seem  to  be  little 
eareAil  of  concealing,  is  by  no  means  a  model  of  neat- 
ness. The  materials  are  usually  vegetable  fibres,  moss, 
wool,  &e.  interwoven  with  spiden'  webs,  and  Hned 
with  wool ;  and  the  situation  is  in  trees  or  bushes,  or 
the  limb  of  a  fruit  tree,  nailed  to  a  wall;  in  boles  in  the 
wdls  of  out  buildings,  or  on  the  end  of  a  beam,  rafter, 
&c.  The  eggs  are  faar  or  five,  and  not  unlike  those 
of  the  red-breast,  being-bhiish  white,  with  rust  co- 
loured spots,  but  the  latter  more  distinct,  and  not  so 
much  confined  to  the  larger  end,  where,  however,  they 
are  of  a  deeper  tint  Both  sexes  share  the  care  of  incu- 
bation. As  soon  as  the  young  leave  the  nes^  they  are 
conducted  by  their  parents  to  some  neighbouring  wood 
or  grove  where  insects  abound,  and  where  they  may  be 
seen  darting,  in  every  direction,  in  pursuit  of  flies. 
As  the  note  of  this  species  is  a  simple  weak  chirp,  sel- 
dom uttered  till  the  young  have  fled,  the  bnd  is  less 
readOy  discovered  than  the  red-start,  and  other  summer 


migrants,  iribich  ut  perhaps  leaa  oouunoii.    The  qiot-   Orahht^ 
ted  fiv-catcher  haa  been  frequently  noticed  in  Cornwall  ^    ^^ 
and  Devonshire. 

M,  atrioapitla,  Lin.  &c.    M.  albieoUiSt  Tern.    M.  coU  Atricspilla 
laris,  Bechst    Pied  Fhi<ateher,  or  Cold  Fimoh,  ap« 
parently  a  oorruption  of  Cooi  or  Cok  Finch.    Black 
above,  under  parts,  forehead,  spot  on  the  wings,  and 
lateral  tail  feathen, .  white.    Nearly  five  inches  long,  | 

and  about  the  sine  of  a  linnet    If  Pennant  and  Vede- 
man  be  correct,  the  spotted  fly-catcher,  though  migra*  i 

tory  in  the  south  of  Europe,  is  stationary  in  the  nitttb, 
even  as  high  as  Sondmor ;  and,  according  to  Dr.  Reeves, 
defies  the  Norwegian  winter,  during  which  it  repairs 
tohousesy  and  subsists  on  flesh  dned  in  the  smoke. 
Vieillot  appears  to  have  identified  it  with  one  of  the 
Becoaficos,  or  Fig^eaten^  of  the  Italians.  Mr.  Bewick 
adverts  to  an  allied  instance  of  a  neat  of  this  qpecies 
having  been  fbvnd  in  the  hole  of  a  tree^  in  Axwell 
Park,  on  the  18th  of  June;  but  the  circumstance  of 
its  containing  a  very  greai  number  ofgonnf,  k  some- 
what suspicious,  the  number  of  eggs  not  having  been 
known  to  exceed  six.  The  Rev.  Mr.  Dakon  of  Cop- 
grove,  in  the  West  Riding  of  Yorkshire,  procured  a 
specimen  of  the  nest  and  eggs  for  Colonel  Montagu, 
in  May,  1811.  The  nest  was  taken  from  the  hole  of  a 
tree,  and  was  composed  of  dried  leaves,  intermixed  with 
broad  pieces  of  the  interior  bark  of  the  same  tree,  and 
a  little  hay,  with  a  few  long  haira,  and  lined  with  only 
three  or  four  feathers,  the  whole  very  slenderly  con- 
nected. The  eggs  were  five  in  number,  and  of «  very 
pale  blue.  We  have  been  induced  to  enter  into  these 
details,  because  l^e  bird  in  question  is,  in  this  eaantry, 
very  rara,  and  very  local,  and  because  its  general  his- 
tory is  stHl  involved  in  some  degree  of  confusion  and 
obscuritv.  In  Yorkshire,  Lancashire,  and  Derbyshire, 
it  is  said  to  aftct  wild  and  uncultivated  tracts,  over* 
run  with  furse,  and  to  court  solitdde.  In  Lorraine, 
and  some  other  parts  of  France,  it  chiefly  frequents  the 
forests,  living  entirely  on  flies  and  other  winged  in« 
sects.  It  has  no  regular  song,  but  a  very  shrill  plain- 
tive accent,  which  turns  on  the  sharp  sound  crree,  crret. 
Though  generally  of  a  dull  and  nmandioly  aspect,  ita 
attachment  to  its  progeny  inspires  it  with  activity,  and 
even  with  courage.  After  the  young  are  hatched,  the 
parents  frequently  go  in  and  out  of  the  nest,  diligently 
catering  for  the  brood. 

M*  tyraitnus,  Cuv.  Lanine  tyrannme,  Lin.  &c.  Ty*  Tjrannus. 
font  F^^cnieher,  Tyrant  shrike,  or  TyrmU  of  Carolina, 
Grey-brown  above;  whitish  beneath^-  crown  black, 
Old  marked  by  a  longitudinal  fulvous  stripe.  The  tail 
is  Uaek,  with  a  white  tip ;  about  the  sise  of  a  thrush, 
measuring  eight  inches  in  length ;  but  it  varies  both  in 
respect  of  dimeneions  and  colours.  In  the  province  of 
New  York,  it  appean  in  April,  constructing,  in  low 
boshes,  a  neat  of  wool  and  moss,  lined  with  the  small 
fibres  of  roots,  and  laying  five  flesh-coloiired  egg9, 
marked  at  the  larger  end  with  spots  of  dark  pink,  and 
a  f^w  black  ones.  In  August,  it  retires  southward. 
It  is  found  in  Carolina,  and  other  parts  of  the  Unified 
States.  Accefding  toCatesby,  this  Kttle  creature  puv« 
sues  and  puts  to  flight  all  kinds  of  birds  that  come  near 
his  station,  from  the  smsllest  to  the  largest,  but  when 
the  young  are  flown,  it  ia  aa  peaceable  as  other  birds. 

Sylvia,  Lath.  Temm.  WARB&Kit. 

Bill  straight;  slender,  awl-ahaped;  the  base  more  Syi.via. 
elevated  than  broad ;  point  of  the  upper  mandible  fre- 
quently notched;    the  under  one  straight;   nostrils 
basal,  lateral,  ovoid,  and  half-closed  by  a  membrane  ; 


ORNITHOLOGY.  58 

Omitho-  tanus  iMter  tlum  tiKenidille  toe;  tbe  fii«l  qnill  veijr  Prcnr.  Furze^Chai.  Dadcy,  %ith  white  efebrewt ;  « 
•horty  or  amost  imperceptible,  and  the  secona  acaroelv  white  spot  on  the  wingt ;  throat  and  breast  yriknrisb; 
CKceedfoff  the  third;  me  great  wisg-eoyerti  mnm  weighaaboat  fomrdrachins  and  a  half,  and  is  fully  .five 
shorter  than  the  quil^feathcrs.  inches  in  length.  Inhabits  the  same  ooontries,  and 
Tlie  membera  of  this  family,  which  compriaes  most  often  the  same  districts,  as  the  preceding,  widi  which 
of  tbesmall  woodland  songsters  of  Europe,  are  gene*  it  has  many  habits  in  commoo ;  but  it  is  more  decided- 
ratty  of  shy  and  redose  hi3>its.  They  subsist  on  flies  Iv  migratonr,  appearing  with  us  dbout  the  middle  of 
and  worms,  which  they  do  not  eaten  when  on  wing,  April.  In  Kent,  however,  and  some  parts  of  the  south 
but  whidi  they  pick  mm  the  ground,  or  from  trees  of  England,  it  is  occasionally  met  with  in  winter*  The 
and  boshes,  hopping  from  spny  to  spray,  and  viating  female  places  her  nest  on  the  ground,  among  the  grass, 
the  leaves*  Moit  of  them  visit  us  m  spring,  and  de«  at  the  bottom  of  a  bush  or  mole»hiIl,  very  artfully  con* 
part  early  in  autnmn ;  but  a  few  are  stationary,  and  cealed,  and  composed  of  dried  grass  and  atdks,  with 
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have  two  broods  in  the  year.  .  As  many  of  them  appew  very  little  moss  externally,  and  lined  with  fine 

to  be  in  ceaseless  motion,  th^  have,  by  some  of  our  flpraas.   The  eggs  are  commonly  from  five  to  seven,  en« 

later  writers,  been  denominated  Mo/aaifl!e.  Among  them  tirely  sky-blue,  according  to  Latham,  Montagu,  and 

are  indoded  most  ofthosesBSall  birds  whidi  the  ludians  others,  while  Buffon  asserts  that  they  are  of  w  dirte 


call  Beccaficas,  and  which  are  so  much  relished  by  the  white,^  spotted  with  Uack,  and  Vieillot  deecribes  them 

epicures  of  the  south  of  Europe.    At  Cerino,  and  in  as  bluish-green,  with  a  few  inconspicuous  spots  at  tihe 

many  of  the  villages  of  Cyprus,  the  people  catch  them  larger  end*  During  the  breeding  pmod,  the  male  aiags 

in  great  numbers,  in  autumn,  on  tiUir  passage  from  tweetly,  not  unfrequently  suspended  on  wing  over  the 

more  northern  countries.  .  After  plucking  off  all  the  furze.    In  autumn,  it  acquires  a  oonaidenibledegrae  of 

feathers,  they  boil  them,  for  a  few  minutes^  in  very  pure  fiitness,  when  it  is  reckoned  little  inferior  to  the  ortolan 

water,  then  dry  them  very  carefully,  and,  lastly,  put  Ant  the  table ;  but  it  should  be  dressed  on  the  day  that 

them  into  vineoar,  or  Cjrpms  wine^  in  which  they  will  it  is  killed. 

keep  very  well  for  twelve  months.     Those  thus  pre^  S.  cenanike.  Lath.   MoiaciUa  cenoMthe,  Lin.    ViMgra  CBnanthe. 

ptfed  in  Cyprus  are  exported.  In  earthen  pots,  to  Mar«  (xnanihe.  Bay,  &c.     Saxkola  cBtumthe^  BeehsL  Tem. 

seilles,  Leghorn,  Venice,  and  many  of  the  towns  of  fVheai'ear,  Whttcrumped  fVhaU'ear,  WhiU^rump,  Grey^ 

Italy.  Wfteai-^r  of  Pennant.*  Prov.  FaiiowFinch^  Fallow 

ubkoU.         ^*  ''*B«^'  ^^'  MoiaciUa  rubieola,  Lin. ;  Saswoia  Smkk,  Whke4ail^  Ckkkdl^  Hedg^Ckidkr,  Chaclcbird* 

rubicola,   Bech.    Tem.    Sione    Chaty   Stone   Chatter,  Suorier,&c.  Chadl:,m Check, of  thtSeeU,  Back  hoary; 

or  Moor^tkUng.  Prov.  Stone-Smith,  or  Blacky^Top^  fiBcehead,  eyebrowsi,  rump,  and  base  of  the  tail,  white  ; 

Grey  above,  reddish  beneath,  with  a.  white  spot  on  a^  black  band  through  tbe  eyes ;  the  length  is  nearly 

eadi  side  of  the  neck ;  about  the  siae  of  a  linnet,  mea^  six  inches  and  a  half,  and  the  weight  about  six  dea^ms 

soring  five  indies  in  lengthy  and  eight  in  extent  of  end  a  halfl    It  is  a  native  of  Europe,  Asia,  and  Africa* 

wing ;  inhabits  Eurc^,  fnua  Great  Britain  as  far  soudi  In  Sweden,  it  appears  with  the  blowing  of  the  wood 

as  Italy  and  Greece ;  occurs  also  in  Siberia,  and  i»  st»«  anemone;  in  Ormey,  it  arrives  in.  Afml,  and  disan* 

tionary  in  Africa.    In  France,  it  ia  migratory,  and  par«  peats  in  winter,  notwithstanding  the  persecotion  of  old 

tially  S9  in  this  country ;  for  we  do  not  see  so  many  of  snd  yonug,  who,  from  some  wanton  prejudice,  or  snner* 

them  HI  winter  as  in  summer.    It  ise  shy  and  solitary  sion,  destroy  as  many^  both  of  the  birds  and  of  the 

bird,  being  observed  in  pain  only  during  the  breeding  eggs,  as  happen  to  come  within  their  reach.  Tbe  malea, 

season,  which  is  early  in  spring.    At  that  period,  it  usndly  preceded  by  the  females  about  ten  days  or  a 

sings  very  prettily,  springing  mto  the  air,  and  sus-  fortnight,  arrive  on  the  shores  of  England  in  March,  or 

pending  itself  for  some  time  on  wing ;  bnt  it  ceatea  the  beginning  of  April,  and  from  that  time  till  late  in 

Its  tuneful  notes  after  the  young  are  hatched ;  and  its  May.    About  the  end  of  September  they,  assemble  and 


dattering  cry  has  been  aptly  compared  to  the  depart,  Che  last  flight  retirmg  in  October.     When  the 

dicking  of  two  stones  on  each  other,  or  to  (he  noise  of  season  is  mild,  a  few  remain  throughont  the  winter, 

a  mill  clack.  It  difefly  affects  hedges,  vineyards,  moor*  Though  dispersed  in  small  groups  over  tbe  island,  they 

ish  tracts  of  country,  and  foray  commons,  perching  on  chiefly  abound  in  certain  districts  of  the  coasts  of.  Sus. 

the  extremities  of  vine-props,  or  themoredevatedspniys  sex  and  Hampshire.    In  Greenland,  they  freqnent  ri- 

of  bushes,  darting  at  every  passing  fly.     It  deKgnts  vulets,  and  find  on  worms^  among  the  gsa;9es^  for  which 

most  in  dry  grounds,  flies  low,  is  restless  and  agile,  asid  leaseo  they  are  abhoned  by  the  natives^    In  general, 

feeds  on  worms  and  insects.    The  neat  is  neatly  com-  they  are  partial  to  high  countries,  upland  plains,  and 

posed  of  moss  and  bents,  lined*  with  hair,  and  sometimes  downs.    They  dart  on  their  insect  fiood  by  a  rapid  sue* 

mixed  with  smdl  leathers.    It  is  usually  situated  in  cession  of  short  liops.    If  appsoacfasd,  or  disturbed, 

waate-fauids,  at  the  fbot  of  bushA,  under  their  roots,  the  they  move  from  one  clod  to  another,  ahraya  flying  low, 

covering  of  a  stone,  &c. ;  and  the  female  quits  and  ap^*  and  never  enter  the  woods,  nor  pesdi  higher  thai  the 

preaches  it  in  sudi  a  cunning  and  drcuitona  mannev  hedges  or  bashes.     When  sealed,  they  wag  their  tail, 

that  it  is  not  easily  dncovered.    She  Ixy  f^o  or  six  and  chirp  with  a  sound,  whidi  Buflaai  actpresses  by 


^gs,  of  a  whitish  ereen,  with  small  faint  ruibus  spots  ItVre^  Utred,  and,  when  th^  fly,  fk&^  aaeaa  to  pre*, 

nt  the  broad  end.     In  d^enee  and  protectien  of  their  nounce,  with  a  stronger  voice,  faff  Jar,  fir,  far,  hx 

ytnmf,  both  parents  are  bdd  and  damorous  $  and  they  rapid  succession.    They  breed  under  turn  and  dods, 

are  singularly  anxious  and  assidaeus  in  tending  and  in  newly  pkngbetl  fields^  undbr  stones,  in  faUow 


feeding  them,  screaming  when  any  person  invades  the  greunds,  near  quairiea,  in  old  rabbit  bunows^  or  im 

nest,  or  when  any  of  their  little  ftimily  venture  at  first  holes  in  stone  fences.     The  nest  is  neatly  constructed 

to  leave  it.    In  captivity,  they  are  cmU,  langnd,  and  of  mess,  ot  tender  grass,  and  lined  with  feathers^  or 

Intractable.    When  firttened,  they  are  reckmsd  delu  wori,  hot  ii^  it  aert  of  cofir  phved  above  it,  and  being 

cate  eating.  steek  to  the  stone  or  clod  wnkr  which  the  &bric  ia 

^tra.  ^'  rubHra,  Lath.    MotacUla  ruhetra,  Ltn.    Saxiooia  formed^    The  eggs,  whidr  are  commonly  five  or  six, 

rmbetra,  Bedh  Tem.    Wfm^Chet, or  Whtn-Chal  Waaler,  aie  of  » light  bluish. white,  with  a  dcde  of  duller  blue 
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at  the  larger  end  The  female  incubates  with  so  much 
ardour;  that  ahe  may  be  frequently  taken  on  the  nest; 
and«  like  other  vigilant  brooders,  loses  all  Uie  feathers 
on  the  middle  of  the  stomach.  The  male  not  only  re« 
lieres  her  about  noon,  but  incessantly  watches  for  her 
safety,  and  that  of  the  nascent  family ;  fetching  anU 
and  flies,  making  a  chattering  noise  on  the  approach  of 
danger,  and  runfiing  or  flying  before  a  passenger,  en- 
deavouring to  attract  notice,  till  the  person  has  got  to 
fi  sufficient  distance,  when  he  returns,  by  a  circuit,  to 
the  nest.  He  sin(^  very  sweetly,  and,  not  unfrequent* 
ly,  on  wing,  hovering  over  his  mate,  and  sometimes  dis- 
playing his  tail  in  a  singular  manner. 

The  avenge  number  of  these  bnds  annually  taken 
in  the  neighbourhood  of  Eastbourne  has  been  comput- 
ed at  upwards  of  1800  doaen,  and  84  doaen  are  record- 
ed to  have  been  captured  on  the  South  Downs,  by  a 
single  ahepherd,  in  one  day.  They .  are  caught  by 
placing  two  turfs  on  edge,  in  the  form  of  the  letter  T ; 
at  each  end  a  small  hone*hair  noose  is  fastened  to  a 
stick,  which  the  birds,  either  in  search  of  food,  or  on 
the  appearance  of  a  hawk,  or  the  motion  of  a  cloud,  get 
under  for  shelter,  and  are  certain  to  be  entangled  in 
the  noose.  These  traps  are  always  set  on  St  James's 
day,  the  25th  of  July,  and  the  greatest  niimber  of  birds 
are  taken  during  the  prevalence  of  a  westerly  wind, 
against  which  they  fly.  They  are  mostly  young  ones ; 
and,  early  in  the  spring,  a  few*old  birds  only  are  to  be 
seen.  In  Mr.  Pennant's  time  they  were  sold  at  the 
rate  of  sixpence  par  doaen;  but  now  the  disrgeisfrom 
five  to  fifteen  shillings  for  the  sameiiumber,  owing  not 
only  to  the  depreciation  of  money,  but  to  the  crowds 
of  visitors  that  resort  from  the  metropolis  and  elsewhere^ 
to  the  coast  of  Sussex  in  the  bathing  season.  It  was 
also  the  custom  for  the  inhabitants  m  the  neighbouru 
hood  of  the  traps,  to  visit  them,  take  out  the  birds,  and 
leave  a  penny  for  the  ahepherd,  which  was  never 
toudied  by  any  other  person ;  but  such  indications  of 
pastoral  simplicity  and  honesty  have  passed  away. 
Many  of  these  birds,  which  are  sometimes  called 
EngUsh  Orkdam,  are  pickled,  and  sent  up  to  the  Lon- 
don poulterers,  and  many  are  potted.  **  Wheat-ears," 
remarks  Mr.  Pennant,  '*  are  much  fatter  in  a  rainy 
aeason  than  in  a  dry  one ;  for  they  not  only  feed  on 
inaects,  but  on  earth-worms,  whidi  come  out  of  the 
ground  in  greater  numbers  in  wet  weather  than  in 
dry." 

^.  inuiairix,  (Enanthe  mbiUruf,  Vieil.  Motadlla 
imiiairix,  Gmd.  Mtaifc  Warbler.  Forehead,  eye- 
brows, throat,  fore  part  of  the  neck,  under  part  of  the 
body,  and  upper-tail  coverts,  white;  top  or  the  head, 
biU,  feet^  tail,  and  wings,  black.  The  colours  of  the 
female  are  less  pure  and  vivid.  The  economy  of  this 
bird  is  very  analoffous  to  that  of  the  preceding ;  but  it 
Is,  moreover,  endowed  with  a  remarkable  imitative 
propensity,  insomuch  that  it  can  counterfeit  the  crow- 
mg  of  the  cock,  the  clucking  of  the  hen,  the  ^^y^Ving 
of  peese,  the  bleating  of  aheep,  the  barking  of  dogs,  &c. 
It  IS  a  native  of  Afhca,  and  the  Dutch  colonists  call  it 

SL  ruokoia,  Lath.  Tem.  MotacUla  rti&icofa,  Lin. 
Bed^BrtoH,  BoUm  JUd-BreaH,  Bed-Breast  Warbler, 
or  Buddock*  Grey,  with  the  Unoat  and  breast  ferrugi- 
nous. 

Ahhougfa  this  species  is  fiuniliar  to  the  observation 
of  mankind,  it  is  still  undetermined  whether  it  belongs 
to  the  migratory  or  stationary  dass  of  birds.  Soopoli 
asserts,  tmit  it  statedly  viaita  and  quits  CamioU;  and 
JSuifon  was  of  opinion  that  it  migrates  individually,  but 


not  in  flodu.  As  th#  severity  of  the  seaien  chiefly 
forces  them  on  our  notice,  there  can  be  no  doubt  that 
many  of  them,  at  least,  remain  with  us  during  the 
winter ;  but  it  is  not  improbable  that  others,  on  the 
reduction  of  their  insect  food,  may  repair  to  more  oon« 
genial  latitudes.  If,  however,  they  change  their  quar- 
ters singly,  and  not  in  troops,  the  drcnmstaw^  must 
be  regarded  as  very  anomaiotts.  Their  habits,  how- 
ever, are  naturally  solitary ;'  and  they  guard  their  re« 
spective  domestic  cirdes  with  pugnadous  jealousy, 
insomuch,  indeed,  that  two  of  a  di&roit  brood  are  never 
seen  on  the  same  bush  or  tree.  They  breed  in  spring 
nnder  the  niew  spread  foliage,  and  make  their  nest 
about  the  beginning  of  April,  near  the  ground,  on  the 
roots  of  young  trees,  on  herbs  that  are  sole  to  support 
it,  or  on  some  bush  or  out-house,  intermixing  with  hair 
and  oakp-leaves,  and  lining  these  materials  with  feathers. 
After  it  is  buQt,  the  bird  will  often  strew  leaves  over 
it,  reserving  only  a  narrow  winding  entrance  under 
the  heap,  and  dosing  even  the  mouth  of  the  nest  with 
a  leaf,  when  she  goes  abroad.  The  eggs,  which  gene- 
rally vary  in  number  from  four  to  seven,  are  of  a  dirty 
white,  with  waving  spots  and  streaks  of  rust-oolour, 
and  cinereous.  During  the  whole  time  of  incubation, 
the  male  cheers  and  soothes  his  mate,  with  his  sweet, 
ddicate,  and  tender  waibline,  enlivened  by  some. bril- 
liant modulations,  and  broken  by  gracefully,  mdtisig 
accents.  The  red-breast  is  partial  to  shady  and  humid 
abodes,  feeds  in  the  spring  on  worms  and  insectSt 
which  it  hunta  skilfully  and  nimbly,  fluttering  like  a 
butterfly  about  a  leaf  on  which  it  perceives  a  fly ;  and, 
on  the  ground,  it  advances  by  smaJl  ieap4,  and  darts  on 
its  prey,  clapping  its  wings.  It  takes  a  worm,  by  one 
extremi^,  in  its  bill,  and  beats  it  on  the  ground,  until 
the  inner  part  comes  away,  and  then,  seizing  it,  in  the 
same  manner,  by  the  other  end,  it  cleanses  the  outer 
part|  which  alone  it  eata.  In  autumn  and  the  vintage 
aeason,  when  it  is  fattest,  it  likewise  eaU  black-berries^ 
grapes,  sorbs,  &c.  It  is  one  of  the  most  wakeful  of 
birds,  commendng  the  music  oi  the  groves  at  early 
dawn,  protracting  it  to  the  latest  bour,  and  fluttering 
about  m  the  eveningt  Owing  to  its  restlessness  or 
curiosity,  it  is  easily  decoyed,  being  attracted  by  simi^ 
bited  sounds,  and  hurrying  on  every  kind  of  snare.  It 
will  ofVen  approach  almost  within  reach  of  a  person's 
hand,  and  seems  to  take  pleasure  in  accompanyixur  the 
traveller  through  the  forest  In  every  country  of  Eu- 
rope it  prefers  the  woods  and  mounUins  for  iu  sprint 
and  summer  residence ;  but,  on  the  approach  of  cold, 
and  when  thick  snow  covers  the  ground,  it  courts  the 
habitations  of  man.  In  November,  1788,  an  individual 
of  this  spedes,  shivering  with  cold,  pecked  on  the  ouu 
side  of  one  of  M.  Gerardin's  windows,  and,  when  ad- 
mitted, perched  without  ceremony  on  the  back  of  an 
dhow  chair  near  the  fire.  Its  first  exertions  were  to 
snap  at  some  flies,  which  had  been  kept  alive  by  the 
beet  of  the  room;  and  during  the  rest  of  winter  it  liv« 
ed  very  contentedly  on  crumbs  of  bread,  and  little 
bits  of  boiled  beef.  Every  morning  at  day-break  it  sa- 
luted the  family  with  a  scmg,  which  was  sometimes 
probnged  for  hours  together.  As  a  proof  of  its  fami- 
uarity,  M.  G^rardin  mentions  that,  wnen  he  was  writ- 
ing at  his  desk,  it  would  hop  on  the  paper,  or  alight 
on  his  left  hand.  On  the  return  of  sprins  the  window 
was  allowed  to  be  opened,  and  three  days  after  hie 
gentle  and  playful  guest  took  final  leave,  and  fled  di- 
rectly to  the  forest.  Instances  are  likewise  on  record 
of  red-breasts  returning,  for  successive  winters,  to  houses 
in  which  they  were  trotted  with  kindness,  and  of  their 
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_  their  nett^  and  rearing  their  yoang,  in  tha 
bnade  of  people  at  work.  Its  aong  ia  the  more  vain* 
able,  as  it  ia  occaaionally  heard  even  in  winter  and  the 
earlieat  part  of  spring/  So  quick,  too,  are  its  powers 
of  imiution,  that  a  young  red-breast,  brod  onder  a  very 
fine  nighdngalOf  whidi  already  began  to  be  oat  of 
aong,  and  waa  pinrfectly  mute,  in  less  than  a  fbrtnight, 
sang  three  parte  of  four  of  the  nightingale's  notes.  The 
redi^breast  is  likewise  serviceable  to  mankind  1^  the 
deatmction  which  it  occasiona  of  hurtful  insects.  In 
Lorraine)  where  these'  birds  abound,  they  are  taken  by 
the  fowlers,  and  packed  up  for  the  Parisian  market, 
being  in  great  request  among  the  lovers  of  delicate 
fare;  and  yet  the  mhabitanta  of  Lorraine  conceive  that 
they  have  completely  lost  their  relish  if  kept  more  than 
twenty-fimir  hours. 

S,  Sueeka,  Lath.  Temm.  MoladUa  Suecica,  Lin.  &c.< 
Bbte^hroaied  WarUer.  Rust-ooloured  $  breast  striped 
with  blue ;  tail  feathers  brown,  and  rusty  towards  the 
base.  Nearly  the  siase  of  the  preceding,  with  which 
many  of  its  habite  also  coincide.  Instead  of  living  in 
the  heart  of  the  woods  lilce  the  red-breast,  this  species 
affecu  their  outekirts,  and  hannte  marshea,  moist  mea- 
dows, and  places  that  abound  with  willows  and  reeds. 
After  passing  the  summer  months  in  ite  seauestered 
retreate,it  visite  gardens,  orchards,  avenues,  and  hedges, 
previous  to  its  departure  to  southern  latitudes.  To* 
wai^ds  the  dose  m  summer,  it  often  alights  in  fields 
sown  with  the  brger  sorts  of  grain.  Frisch  nodces  iu 
partiality  to  pease  fields,  and  even  allegea  that  it 
breeds  in  them ;  but  its  nest  is  at  least  more  common- 
ly found  among  willows  and  osiers,  and  such  bushes  as 
grow  in  wet  situations,  and  not  unfrequently  on  the 
dwarf  birch.  It  is  composed  of  dried  grass,  matted 
together,  and  lined  with  soft  materials,  on  which  are 
deposited  five  or  six  greenish-blue  eggs.  In  the  amo- 
rous season,  the  male  ascends  to  some  little  hdght  in* 
the  airi  dianting  as  he  rises,  and  then  whirls  round, 
and  dropa  hack  on  his  bough.  His  song  is  also  heard 
in  the  night.  As  it  constantly  varies,  and  is,  for  the 
most  part,  an  imitation  of  almost  every  note  within  the 
hearing  of  the  bird,  the  Laplanders  designate  the  latter 
by  an  expression  which  means  a  hundrial  iongttei;  and 
Acerbi  hmtates  not  to  prefer  ita  music  for  a  room  to 
that  of  the  nightingale,  being  less  strong  and  shrill.  It 
occurs  from  Swedlen  to  the  Pyrenees,  but  not  in  this 
island ;  nor  is  it  so  frequent  on  the  continent  of  Europe 
as  the  red*breast,  though  it  may  be  traced  in  the  lower 
parts  of  the  Vosgcs,  in  Germany  and  Prussia,  and  even 
in  Siberia.  When  plump  it  is  cauffht  in  the  noose,  and 
much  esteemed  for  the  delicacy  ofite  flesh. 
Ptxraku-  ^  pAimtcttru/,  Latk  Tem.  MoiacUia  phoenkurus,  Lin. 
kc  RedSiari,  or  Bed  Start  WarUer,  Prov.  Red  Tail, 
or  Brawn  TaU.  Head  and  back  hoary ;  throat  black ; 
belly  wad  tail  red.  The  ordinanr  length  of  the  bird  is 
five  inches  three  lines,  and  its  alar  extent  eight  inches. 
It  is  migratory,  visiting  most  of  the  countries  of  Eu- 
rope in  spring,  and  returning  in  autumn.  The  French 
call  it  Rouigmol  de  MwaUUs  but  ite  song  has  neither 
the  extent  nor  variety  of  that  of  the  ni^tingde,  al- 
though it  partake  of  the  same  modulations,  blended 
with  an  air  of  tendomess  and  mdaneholy.  It  pours 
forth  ite  notes  from  towers,  deserted  buildings,  the 
top  of  a  May-pole,  &c  Though  found  in  the  heart  of 
foreate,  and  of  diy  dispositions,  it  also  hannte  peopled 
diatricte;  and  is  aometimea  aeen  in  towna.  It  fliea  nim- 
bly, mod,  when  it  peidiea,  giveaa  feeble  cry,  incessant^ 
ly  qniverinff  ite  tail  in  a  horizontal  direction,  and  as  if 
by  a  convulsive  motion.  It  breeds  both  in  the  town' 
and  the  country,  in  walls,  crags  of  rocks,  on  the  top  of 
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a  cottage,  or  in  holes  of  trees.  The  nest  is  composed  Orhitho- 
of  moss,  with  a  lining^  of  hair  and  feathers,  and  con<r  |*gy'  ^ 
tains  fh>m  four  to  eight  eggs,  of  a  light  blue  colour,  »  "^^ 
and  in  other  respects  resembling  those  of  the  hedge 
apnitiw,  except  that  thejr  are  rather  more  elongated 
at  the  smaller  end.  While  the  process  of  inculMtion 
laste,  the  male  chants  from  some  neighbouring  emi- 
nence ;  and  ite  music  is  softest  at  day-break.  In 
aoine  mountainous  districts,  ite  matin  song  summons 
the  sh^erd  and  labourer  from  their  repose.  In  this 
island  it  ia  rardy  observed  fkrther  to  the  north  than 
Yorkshire,  or  farther  west  than  Exeter.  In  the  wikl 
stete  it  feeds  on  insects.  If  teken  in  the  mature  stete, 
it  either  refuses  sustenance,  and  pinea  to  death,  or  is 
sullen,  silent,  and  intractable ;  but  the  nMdinffS  may  be 
reared  in  acage,  and  require  to  be  treated  asnigntingales. 

S.  iialis,  LBXh.  MotaciUa  nalU,  Lin.  &c.  (Enan-  Sialii. 
the  iialit,  VieiU.  Bhie  WarbUr,  Blue  Bird,  Blue  Red^ 
breastf  or  Blue^hacked  Red^breast,  Blue  above,  red 
and  white  beneath;  length  five  indies  ten  lines. 
The  blue  warbler  shuns  foreste  and  thick  copse 
>oods,  occurring  in  open  districte,  cultivated  fields, 
ax^d  orchards.  It  seises  with  addr^s  the  winged  in- 
sect that  flutters  within  ite  reach,  and  darte  with  sur* 
prising  velodty  tm  such  as  alight  on  the  grass,  or  as 
run  along  beaten  tracka,  or  on  ploughed  fields,  seeking 
its  prey  on  the  ground.  It  appears  in  flocks  in 
Carolina  and  in  Virginia  very  early  in  spring, 
and  moves  southward  in  autumn,  ite  known  range 
readiing  from  New  York  to  the  Bermuda  Islands. 
It  nesdes  in  the  holes  of  a  tree  or  wall;  and, 
although  it  has  only  a  slight  plaintive  note,  the 
inhabitente,  who  are  partial  to  its  melody,  fix  boxes  to 
their  houses,  in  whicn  it  may  breed.  In  default  of  in- 
secte,  it  approaches  farm-houses,  to  pick  up  grass-seeds, 
or  any  thing  else  that  it  can  swallow. 

S.CaUwpCflsldi.  MotaciliaCdllwpe,  Gmel.  Aam/^.  Calliope* 
chatka  Thrush,  or  Rub^tkroated  Warbler.  Rusty- 
brown  above,  yellowish* white  beneath ;  throat  vermil- 
lion,  bordered  with  black  and  white ;  lora  blade,  and 
eye-brows  white.  Inhabits  the  eastern  provinces  of  Sibe- 
ria and  Kamtechatka  ;  is  fond  of  perching  on  high  trees; 
is  an  excellent  songster,  and  warbles  during  the  night. 

S,     bueima,     Lath.     Tern.      MoiaciUa     lutcinia^  LuKinia*. 
Lin.  Ac    Nightingale,  or  Nightingale  fVarbler,    Red- 
grey  above,  cinereous- white  beneath ;  tail  brownish-red. 

Both  male  and  female  occasionally  vary  in  size ;  but 
there  is  no  marked  disproportion  between  them.  Dif« 
ferent  varieties  of  the  species,  among  which  one  entire- 
ly white  is  noted,  have  been  particularised  by  omitho- 
logiste ;  but  these  we  are  unwilling  to  enumerate  and 
d&ne,  both  for  want  of  room,  and  because  we  have 
reason  to  believe  chat  they  have  been  somewhat  need- 
lessly multiplied.  Even  the  three  alleged  races  of 
country,  nunmtam,  and  agnatic  nightingales,  appear  to 
M.  Vieillot,  gratuitous.  The  name  of  nightingale  has 
been,  moreover,  improperly  applied  to  several  spedea 
of  foreign  birds,  remarkable  for  their  tuneful  notes. 
That  now  under  consideration  is  limited  to  Uie  old  con- 
tinent, and  ranges  over  Europe,  fVom  Italy  and  Spain 
to  Sweden ;  occurring  likewise  in  Siberia,  Kamtechat- 
ka, China,  and  Japan ;  but  it  betrays  local  preferences 
which  are  not  easily  explained,  bdng  met  with,  for  ex* 
ample,  in  higher  ktitudea  and  colder  countries  than 
Scotland,  whilst  it  is,  neverthdess,  a  stranger  to  the 
latter,  to  a  large  portion  of  the  north  of  England,  and 
to  Ireland.  In  England,  it  seems  not  to  have  advance 
ed  farther  north  than  Yorkshire,  nor  farther  west  than- 
the  eastern  borders  of  Devonshire,  whereas  it  is  plenti- 
ful both  in  Somersetshire  and  Dorsetshire.    Tnough. 
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Ortiitho*  anknown  in  Liaoolnsbire,  it  has  been  betrd  on  the 
>(o«y-  confines  of  that  oQunty^  near  Peterborowh.  Inalargc 
district  of  Bugey,  in  Franoe,  in  most  of  Hdland,  to 
it  is  equally  an  idien.  Some  of  the  territories  which  it 
disdains  to  visit,  aret  doubtless,  deficient  in  woqd  and 
iodosures,  to  ivhich  it  is  partial ;  and  they  mayi  posss* 
bly,  be  less  abundantly  provided  with  some  of  the  fiu 
voarite  insects  on  which  it  feeda.  In  Eorope  the 
nightingale  is  migratory,  arriving  in  aprin|;,  and  d»« 
parting  in  autumn,  sooner  or  later,  according  to  the 
temperature  of  the  latitude.  Th^  aie  aaid  not  to  travel 
in  flocks,  but  singly;  yet,  u  their  numbers  increase 
on  the  southern  shores  of  JBurope,  previous  to  their  de« 
parture,  it  is  probable  that,  notwitmtanding  their  nata< 
ral  shyness,  they  may  unite  for  the  common  defence. 
It  was  long  generally  supposed  that  they  repaired  to 
Asia  for  their  winter  residence ;  but  Sonnini  has  dis- 
tinctly traced  them  to  Africa,  particularly  to  Egypt. 
This  learned  traveller  recognised  them,  in  winter,  in 
the  fresh  and  smiling  plains  of  the  Delta,  and  witness- 
ed their  passage  to  the  islanda  of  the  Archipelaga 
He  likewise  remarks,  that  they  are  common  in  winter,' 
in  some  parts  of  Asia  Minor,  «s  in  Natolia,  where  they 
pass  the  seascm  in  the  forests  and  groves,  but  undis- 
tinguished  by  their  sonff ;  which,  in  their  firee  condi. 
tion,  is  appropriate  to  the  period 


These  birds  have  a  sort  of  vibratory  motion,  and 
raise  and  depress  their  body  by  turns;  and  they  os- 
cillate the  tail  upwards  and  downwarda.  Ab  the  an* 
cients  believed  that  th^  passed  the  night  in  singing, 
80  they  alleged  that  they  never  slept,  that  their  flesh 
had  a  soporific  quality,  but  that  tne  heart  and  eyes 
laid  under  a  person's  head  would  keep  him  awake. 
On  these  erroneous  surmises  the  nightingale  became 
the  emblem  of  vigilance ;  but  the  modems,  who  have 
observed  with  greater  accuracy,  have  found  that,  in 
the  season  of  love«  it  sleeps  during  the  dsy,  and  even 
dreams.  On  their  first  arrival  in  the  provinces  of 
Eorope,  these  birds  affect  the  bottoms  of  hedges  and 
inclosures,  which  are  oslcukted  to  afibrd  them  at  once 
concealment,  protection  from  the  cold,  and  insect  food ; 
but  as  soon  as  the  forests  beflnn  to  assume  their  ver* 
dure,  they  retire  into  the  thid»st  reoesaes,  and  take 
up  their  residence  under  the  covert  of  a  hill,  or  in  the 
neighbourhood  of  a  iHOok,  ori>f  an  echo,  with  the  re« 
verberation  of  which  they  appear  to  be  delighted.  The 
male  selects  two  or  three  favourite  trees,  ham  which 
be  loves  to  pour  forth  hia  lays,  in  the  most  perftct 
style,  particularly  from  that  which  is  nearest  to  the 
nest.  When  onoe  cmtpled,  be  allows  none  of  his  fieU 
lows  to  intrude  on  his  chosen  domain.  The  extent  of 
the  latter  is  Mguhted  by  the  quantity  of  anbsistenoe 
requisite  for  the  tesily ;  fisr  it  has  been  obaerved,  that 
in  those  situations  in  which  food  abounds,  the  inter* 
vals  between  the  nests  are  much  more  limited.  Fierce 
and  deadly  contests  sometimes  ensue  for  the  possession 
of  the  females ;  and  it  has  been  repeatedly  aaeertad  tliat 
the  males  gpeatly  ej^eeed  the  otbr  sex  in  number,— - 
a  position  mm  which  Colonel  Montagu  is  alron^y  in« 
dmed  to  diasent ;  but  as  the  males  arrive  about  ten 
days  sooner  than  the  lemales,  and  oonaequendy  none 
but  males  are  caught  et  first,  he  suppoees  that  diis  cir- 
cumstance suggested  the  notion  of  the  disparity. 
Each  couple  work  at  the  conetraction  of  their  respec- 
tive nesti  which,  after  all,  ia  so  looady  put  together,  as 
scarcely  to  bear  transporting  from  one  place  to  another. 
The  external  matsridb  employed  are  quantities  of 
Qoarse  grass  and  dried  leavea  of  the  oak,  anid  the  lining 
consists  of  hair,  fibrous  roots,  down^  or  other  soft 


substances.  It  is  usuelly  plsoed  near  the  groundi  in  Omiibs- 
bushes,  at  the  foot  of  a  hedge,  or  of  a  row  of  horn*  ^^ 
beams,  or  on  the  undermost  brandies  of  some  tufted 
shrub.  Henee  the  eggs,  the  youn^,  and  aometimea-the 
mother,  are  known  to  fiill  a  sacrifice  to*  dogs,  foxeSf 
pole-cats,  weasels,  &c.  The  batch  generally  consiats 
of  from  four  to  six  eggs,  of  an  divaeeoua  green.  In 
this  country  there  is  seldom  more  than  one  brood  in 
the  year,  and  in  France  sddom  more  than  two,  unless 
some  accident  befals  the  fint.  The  female,  thongfa  m 
dose  and  ardent  sitter,  is  said  to  be  sometimes  relieved 
by  the  male.  From  the  moment  that  the  young  are 
hatched,  both  parents  attend  them  with  much  assidui* 
tv  ;  but  it  is  a  mistake  to  suppose  thst,  like  the  cana- 
nes,  they  disgorge  for  them,  in  the  form  of  pellets,  the 
food  which  they  had  previously  swallowdl ;  for,  havii^ 
no  crqi,  they  nierely  stuff  their  bill  to  the  cesophsgus, 
with  young  worms,  smooth  caterpillars,  and  the  Itfvs 
of  ants,  and  of  other  insects,  which  they  share,  in 
equal  portions,  among  the  brood ;  or,  if  abundance  of 
food  be  near  at  hand,  they  are  contented  to  fietch  it  at 
the  end  of  their  bill,  as  they  do  in  aviaries.  The  young 
are  fledged  in  less  than  ^fortnight,  and  quit  the  nest 
before  uey  are  capable  of  flight,  hopping  efter  their  nm^ 
rents  from  twig  to  twig;  l^t  from  the  moment  that 
they  can  use  their  wings,  the  male  done  takes  charge 
of  them,  and  the  female  prepares  the  nest  for  a  secomi 
hatch.  As  soon  as  the  young  come  forth  from  die  didl, 
the  nude  ceases  his  song,  which  he  eddom  resumes  du- 
ring the  second  breeding ;  but,  if  by  accident  hts.fe- 
mde  is  taken  from  him,  or  killed  before  the  accom- 
plishment of  the  first  hatch,  he  is  again  musicd,  andT 
will  continue  to  sing  very  late  in  the  summer,  or  till 
.he  finds  another  mate.  Both  parents,  however,  have  a 
damorous  note  of  anxiety  and  alarm,  whidi  they 
frequently  repeat,  especidly  if  danger  threatens  the 
nmt,  and  which  aerves  as  a  signd  to  the  young  to 
remain  siknt  and  motionless.  About  the  end  of  An* 
gust,  or  even  sooner,  if  their  stock  of  proviaions  begin 
to  fiul,  bodi  old  and  young  resort  to  the  hedges^  mdi* 
ards,  newly  turned  up  fidds,  &c.  where  they  find  more 
abundant  fare,  and  add  to  thdr  ordinary  diet  eUer 
berries  and  other  soft  friats,  on  which  they  fiitten.  In 
some  countries  they  are  then  snared,  and  reckoned  as 
dainty  as  ortolans. 

The  nightingale,  we  need  scarcdy  observe,  ezoela 
dl  birds  in  the  sofbiess  and  mdlowness,  9a  wdl  as  in 
the  duration,  of  its  warble.  Though  heard  to  most  ad* 
vantage  in  the  stillness  of  a  fine  evening,  it  also  singa 
in  the  day  time,  but  its  tones  are  then  blended  with 
those  of  the  other  choristers  of  the  grove^  and,  oonao- 
quently,  not  so  readily  distinguished;  Mr.  John  Hun- 
ter discovered  thatthe  musdes.of  the  larynx  are  strongw 
er  in  this  than  in  other  species  of  birds,  and  that  they 
tfe  strongest  in  the  male,  whidi  is  the  nrindpd  song- 
ster. The  Hon.  Bdnes  Barrington,  wno  ktspt  a  very 
fine  nightingale  for  three  years,  and  bestowed  particn* 
lar  attention  on  its  musical  fiumHxes  and  exertions,  aa« 
certdned,  dliat  the  sound  of  its  aong  filled  the  cTrde  of 
asBk  Eng^sh  mile  in  diaascter,  wiush  is  eqUd  to  the 
powerof  the  human  wice.  When  it  sour  rounds  in  its 
entire  c5ompass,  he  remarked  sixteen  dimrent  bcaiiw 
nings  end  doses,  at  the  same  time  that  the  intermediate 
notes  were  comasonly  varied  in  their  soccesnon  with 
so  much  Judgment,  as  to  produce  the  mostpleadn^ 
variety.  It  would  sometimeB  conttnue-its  warble  for 
twenty  seconds  without  a  pause ;  but  ivhenever  respi- 
ration became  necessary,  it  was  taken  as  skilfbUy  es 
by  an  opera  singer.     Kirdier  end  Barrington  both 
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Bttenpted  to  note  the  nigbtiiigale't  song  in  technical 
form ;  but,  althoogh  the  ndee  were  played  by  an  ez« 
ceUent  performer  on  the  flute,  they  bore  no  resemblance 
to  the  native  warUeof  the  bird»  owing^  as  Mr«  Barring- 
ton  oonjectnred^  to  the  impossibility  4)f  marking  the 
musical  intervals ;  for  the  measures  are  so  varied,  the 
transitions  so  insensibly  blendedt  and  the  succession  of 
tones  so  wild  and  irregular,  as  to  soar  beyond  the  let- 
ters of  method.    These  birds,  however,  differ  very 
mudb  in  regard  to  the  quality  of  their  song;  for,  in 
•atne,  it  is  so  indifferent,  that  they  are  not  reckoned 
worth  keeping,  and  it  is  even  pretended  that  their 
warble  is  not  Uie  same  in  every  district    The  bird-fan- 
ciers in  England,  for  example,  prefer  the  nightingales 
of  Surrey  to  those  of  Midaleaex,  as  they  give  a  pi^er- 
cnce  to  the  chi^nches  of  Essex,  and  die  goldfinches  of 
Kent.    At  times,  even  a  female  has  been  heard  to  sing, 
thouffh  less  powerfully  than  the  nude,  a  circumstance 
wh]<m  may  rescue  Virgil  and  Milton  from  the  criticism 
of  having  improperly  attributed  to  her  the  prerogative, 
of  the  other  sex.    That  the  nuile  nightingale  is  natu- 
rally endowed  with  a  decided  musicaTpropensity,  can- 
not be  questioned,  and  might  be  exemplined  by  many 
anecdotes ;  but  we  shall  cite  only  the  following :   Bar« 
tolomeo  Ricci,  in  a  l^er  to  Giambatista  Pjgna,  when 
describing  the  readiness  with  which  Silvio  Antoniano 
acted  the  part  of  an  improvisatare,  and  accompanied  his 
verses  witn  the  lyre,  relates,  that  a  nightingale,  attract- 
ed by  his  muiic,  took  its  station  at  no  great  distance, 
answered  with  its  notes  to  the  tyre,  and  seemed  to 
contend  with  the  poet,  in  the  song.    Silvio  no  sooner 
perceived  this  than  he  dbanged  his  theme,  and  celebrated 
the  praises  of  the  nightingale.    The  Hev^  Or.  Black, 
author  gf  the  Life  of  Tasso,  copjectures,  that  this  inci- 
dent may  have  suggested  the  contest  of  the  l3rrist  and 
the  nightingale,  in  the  beautiful  poem*  in  which  Stra* 
da,  in  his  Prolusions,  professes  to  imitate  Claudian. 
*'  An  intelligent  Persian,"  (says  the  late  Sir  William 
Jones,  in  his  Dissertation  on  the  Musical  Modes  of  the 
Hindua,)  *'  declared  he  had  more  than  onoe  been  pre- 
sent, when  a  celebrated  lutanist,  sumamed  Bulouli 
(the  nightingale,)  was  playing  to  a  large  company  in  a 
grove  near  Sidiiraa,  wniere  he  distinctly  saw  tne  night- 
ingales trying  to  vie  with  the  musician;  sometimes 
warblii^  on  the  trees,  sometimes  fluttering  from  branch 
to  branch,  as  if  they  wished  to  appioa^  the  instru- 
ment, and  at  length  dropping  on  the  ground  in  a  kind 
of  ecstasy,  from  which  tney  were  soon  raised,  he  assur- 
ed me,  by  a  change  in  the  mode."    When  M.  6£rar- 
din  happened  to  saunter  in  the.  Jardin  des  PlatUes,  at 
Paris,  in  a  fine  evening  of  springy  his  ear  was  regaled 
with  ,the  melodioua  accents  of  two  nightingales*    He 
instantljr  returned  the  compliment  by  sgme  passages  of 
tender  airs,  on  the  German  flute,  when  his  feathered 
muaidans  approached  him,  fir^  in  silence,,  but,  after 
listening  for  a  while,  they  sung  in  unison  to  his  instru- 
ment, and  soon  sarpsssed  its  powers.    On  raising  his 
key,  first  gne-third,  and  subsequently  a  whole  octave, 
they  shrunk  not  from  the  chsllenge,  and  acquitted 
themaelves  in  such  a  style,  as,  by  M.  Gerardin's  own 
confisssion,  to  merit  the  palm  of  victory. 

The  nightingale  may  be  domesticated,  though  not 
without  considerable  pains  and  difficulty.  For  this 
purpose  it  must  be  traced  with  tenderness  and  with 
tkvtmnte  food,  as  the  nymphae  of  ants,  meal-worms^ 
and  certain  pastes,  prepared  by  the  dealers.  In  conse* 
qnence  of  careful  management,  its  warble  is  rendered 
much  superior  to  that  ufthe  wild  nightinj^ale,  and  will 
be  ottered  all  the  year  round,  except  dunng  moulting^ 
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In  many  parts  of  Ruuia,  and  particularly  at  Moscow,  Oraitbo. 
-  the  art  of  taming  and  rearing  nightingales  is  practised  '<^-  ' 
on  an  extensive  scale ;  and,  according  to  the  observa-  ^-^y*-^ 
tion  of  that  intelligent  and  entertskimg  traveller.  Or. 
Clarke,  these  birds  are  heard  throughout  the  night, 
*^  making  the  streets  of  the  city  resound  the  melodies 
of  the  fcNrest."  When  once  reconciled  to  captivity, 
these  little  son^tera  will  appropriate  the  notes  of  other 
birds,  from  imitation,  or  rivalship,  and  will  even  chant 
the  stiff  airs  of  a  nightingale-pipe.  Nay,  they  may  be 
instructed  to  sing,  in  alternation,  with  a  chorus,  and  to 
repeat  their  couplet  at  the  proper  time.  They  may  al- 
so be  taught  to  enundate  words,  though  no^,  we  may 
presume,  to  conduct  trains  of  discourse  in  the  marvel- 
lous manner  recorded  by  Pliny  and  Gesner.  Their  au 
tachments,  though  slowly^  acauired,  are  strong  and 
permanent ;  they  distinguish  tne  step  of  their  master, 
and  welcome  his  approach  with  the  music  of  joy  $  and 
some  of  them  have  pined  to  death  on  the  loss  of  their 
.  benefactors.  One  that  was  presented  to  a  gentleman, 
no  longer  seeing  the  lady  who  used  to  feed  him,  be- 
came sullen,  refused  to  eat,  and  was  soon  reduced  to 
that  state  of  wtekness,  that  he  could  no  longer  support 
himself  on  his  perch ;  but,  on  being  restored  to  his 
former  mistress,  he  quickly  revived,  ate,  drank,  return- 
ed to  his  perch,  aiid  was  well  in  twenty-four  hours. 
Buffon  makes  particular  mention  of  a  nightingale, 
which,  by  feeding  on  a  prepared-paste,  lived  to  die  age 
of  seventeen  years,  and,  though  noarv,  yet  happy  and 
gay,  warbling  as  in  early  youth,  and  caressing  to  the 
last  the  hand  whkh  fed  ic 

S.  arumHnacea,  Lath.  Tern.  MatadUa  arundinacea,  Amndina^ 
Gmel.  lUed  fVarbler,  Eeed  H^rm,  or  Lesser  Fauvette.  ceo. 
Olive-brown  above,  whitish  beneath;  lora  and  orbits 
brownish* white  ;  angle  of  the  wings  brownish-yellow 
beneath;  tail  slightly  wedged  and  brown.  At  the 
comer  of  the  mouth,  there  are  three  strong  bristles; 
and  the  irides  are  haxeL  Lengdi  scarcely  five  inches 
and  a  half,  extent  of  wing  eight  inches  eight  lines,  and 
weiffht  nearlv  three  drachms.  This  bird  may  be  at  once 
disUnguished  from  the  SaUcaria,  with  which  it  has 
been  so  often  confounded,  by  the  base  of  the  bill  be« 
iog  broader,  by  the  want  of  the  light  stroke  over  the 
eye,  and  by  having  all  the  upper  paru  of  one  plain 
colour.  ^  The  nest  and  eggs  are  also  diflerent  The 
former  is  curiously  suspended  between  tluree  or  four 
reeds,  or  on  some  plant  overhanging  the  water,  being 
fastened  by.means  of  dead  grass,  of  which  and  i«eds 
it  is  principally  composed  on  the  outside^  and  the 
lining  consisU  of  the  flowery  tufts  of  reeds>  dead  grass, 
and  a  few  horse  hairs.  Its  great  proportionate  depth, 
affords  security  to  the  contents ;  for,  as  it  is  perpetually 
swinging  about  with  the  wind,  every  gust  Riroes  it 
near  the  wster,  and  might  otherwise  throw  out  the 
eggs  or  the  young.  The  eggs,  which  are  usually  four 
or  five,  are  larger  than  those  of  the  sedge  warbler,  of  a 
greenish-white,  blotched  with  green  and  brown  spots, 
which  are  most  numeroua^at  the  larger  end..  The 
young  ones,  though  tender  and  ttnfle(^ed,  are  apt  to 
desert  the  nest  if  it  he  touched,,  or  too  nearly  inspecU 
ed.  But,  when  taken  voung,  they  are  easily  reared, 
and  their  song  and  sprightly  mannert  are  very  engag- 
ing. Bewick  erroneously  makes  thia  species  synony-  ^ 
mous  with  the  Pusserituu  It  is  a  native  qf  £uropei 
In  this  country  it  is  a  much  more  local  bird  than  the 
sedge  warbler,  thouj^  sometimes  they  are  found  tege* 
ther.  In  England  it  occurs  along  the  coasts  of  Kent 
and  Sussexi  from  Sandwich  to  Arundel,  among  the 
reedy  pools  and  ditches,  especially  on  Romney  i£uiht> 
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also  near  Uxbridget  in  the  fens  of  Lincoln^  and  in 
great  abundance  near  the  river  Coln^  in  Buckingham- 
shire. It  arrives  about  the  end  of  Aprils  or  the  be- 
ginning of  May,  and  departs  in  September. 
Turdoidet.  S,-  turdoide*,  Meyer  and  Tern.  Turdus  Arundina' 
ceust  Lin.  &c.  River  Warbler^  or  Red  Thrush.  Femi- 
ffinous  brown  above,  whitish  testaceous  beneath ;  quill- 
feathers  fuscous,  tipped  with  whitish.  Length  seven 
inches,  alar  extent  upwards  of  ten  indies.  Native  of 
the  greater  part  of  Europe,  from  Gibraltar  to  Russia 
and  Poland,  but  not  indigenous  to  Britain.  It  haunts 
the  reedy  and.  rushy 'margins  of  lakes,  rivers,  and 
pools,  flies  heavily,  and  has  a  loud  and  powerful,  but 
rather  shrill  and  disagreeable  note.  The  neat  is  very 
ingeniously  constructed  of  the  dried  leaves  of  reeds, 
interwoven  with  pliant  fibrous  roots,  lined  with  sc^ 
materials^  and  so  loosely  suspended  by  a  sort  of  rude 
rings  to  the  stems  of  reeds  or  rushes,  that  it  is  sup- 
posed to  rise  or  fall  with  the  level  of  the  water.  *  It  is 
about  six  inches  deep,  and  very  thick  at  the  bottom. 
In  this  receptacle  the  female  deposits  four  or  five  eg^, 
of  a  ydlowish- white,  epotted  with  >  brown.  During  m- 
cubation,  ahe  ia  serenaded  day  and  night  by  the  male, 
who  pours  forth  his  ^clamorous  music  at  a  little  dis- 
tance from  the  nest,  accompanied  with  a  very  brisk 
tremulous  motion*  of  the  whole  body.  It  has  been 
sometimes  confounded  with  thepreoeding. 

S.  eaUcaria^  Lath.  Moiacilia  Salicafia,  Lin.  &c« 
Sedge*Bvrd,  or  Sedge  Warbler^  Reed  Fawette^  or 
WiUom  Wrent  Prov.  Sedge  Wren^  or  Lesser  Reed 
Sparrofv.  Cinereous  above,  white  beneath,  with  white 
eye-brows.  This  is  an  elegant  species,  weighing  about 
three  drachms,  and  measuring  from  five  and  a  half  to 
six  and  a  half  inches.  The  nest,  which  is  composed  of 
moss  and  dried  stalks,  lined  with  dried  grass  and  a  few 
hairs,  is  sometimes  fastened  to  two  or  three  reeds  or 
sedges,  or  on  a  lew  bush,  or  willow  stump,  and  it  con* 
tains  fi^e  or  six  light-brown  eggs,  varied  with  darker 
•hades.  During  Sie  whole  of  summer  this  bird  may 
be  seen  darting  from  among  the  reeds,  to  catch  the 
dragon-flies,  and  other  insects  which  buaz  on  the  sur- 
face of  the  wator.  It  often  warbles  and  sings  in  the 
warm  nights  of  spring.  From  the  variety  of  its  notes 
it  has  obtained  the  appelUtion  of  the  English  mock" 
bird;  for  it  oount^eits  the  song  of  the  sky-lark  and 
swallow,  and  even  the  chatter  of  the  domestic  finch. 
Its  warble  has  been  often  attributed  to  the  Reed  BunU 
ing,  which  appears  conspicuous  on  the  upper  branches, 
while  the  real  songster,  concealed  in  the  thickest 
branches,  is  heard  aloud. 

5.  alricapiliaj  Lath;  Tem.  Moiacilia  atricapiUa,  Lin. 
&C.  The  fern.  Moiacilia  motquUa,  Gme?.  Black»cap, 
or  Blaek'oap  fVarbler,  Prov.  Nettle  Creeper,  Nettle 
Monger,  tn  Mock  Nightingale.  Testaceous  above,  ash. 
coloured  beneath ;  top  of  the  head  obscure.  Length 
five  inches  five  lines  ;  alar  extent  eight  inches  and  a 
half;  weight  about  four  drachms.  In  the  male  the  up- 
per part  of  the  head  is  black ;  the  hind  part  of  the  neck 
cinereoua  brown ;  the  back  greyish-brown,  with  a  tint 
of  mreen ;  the  quill  feathers  and  tail  are  dusky,  edged 
witn  dull  green ;  the  breast  and  upper  part  of  the  belly 
light  ash  colour ;  and  the  legs  plumbeous.  The  fe- 
male is  somewhat  superior  in  size,  and  has  the  crown 
of  the  head  of  a  dull  rust  colour.  A  variety  has  been 
found  in  Sardinia,  with  a  red  band  over  the  eyes; 
another  with  a  rufous  crown ;  another  with  the  whole 
pluma^  markfed  with  black  and  white ;  and  another 
•till  with  the  npper  parts  deep  dusky,  the  throat  whit^ 
and  the  sidea  grey. 


Atricapiila. 


This  specres,  which  is  mi^tory,  is  oommdn  in  Italy,  Onidi^ 
France,  Germany,  &c.  and  even  in  Sweden,  but  is  much  ^ 
more  rare  in  Britain.  The  males  arrive  in  the  first  ^"^y^ 
days  of  April,  but  the  females  not  till  the  middle  of 
that  month.  If,  at  that  early  season,  a  return  of  cold 
should  deprive  them  of  their  insect  food,  they  have  re- 
course to  the  berries  of  spurge-laurel,  ivy,  privet,  and 
hawthorn;  which  are  also  the  resource  of  the  few  which 
are  precluded,  by  a  tardy  hatch,  or  other  accidental 
cause,  from  undertaking  their  stated  migration  south- 
ward. Immediately  on  the  arrival  of  the  females,  theae 
birds  are  busied  in  preparing  their  nests,  the  maJes  se- 
lecting the  most  suitable  spots,  and,  when  they  have 
fixed  on  them,  intimating  their  choice  by  more  tender 
and  attractive  strains  than  usual.  The  favourite  situa- 
tions are  in  eglantine  or  hawthorn  bushes,  at  the  height 
of  two  or  three  feet  from  the  ground^  on  the  border 
tracks  of  forests^  or  in  woods  or  hedg^es.  The  nest  is 
small  and  ahallow,  usually  made  of  dned  stalks,  grass, 
and  wool,  lined  with  fibrous  roots  and  horses  hair. 
That  described  by  Mr.  Pennant  was  placed  in  a  spruce- 
fir,  about  two  feet  from  the  ffround;  the  inside  was 
composed  of  dried  stalka  of  the  goose  grass,  with  a 
little  wool,  and  green  moss  round  the  verge,  and  the 
lining  consisted  ti£  fibrous  roots,  thinly'  covered  with 
horses  hair.  It  contained  five  eggs,  of  a  pale  reddish 
brown,  mottled  with  a  deeper  oohmr,  and  sprinkled 
with  a  fbw  dark  spots.  The  male  n^anifests  the  most 
tender  assiduity  to  his  mate,  takes  his  turn  of  sitting 
on  the  eggs,  from  ten  o'clock  in  the  morning  till  four 
or  five  in  the  evening,  and  caters  worms  and  insects  for 
the  family.  The  youn^  are  produced  without  any 
down,  but  are  covered  with  feathers  in  a  few  days,  and 
very  soon  quit  the  nest,  especially  if  molested.  They 
then  follow  their  parents,  hopping  from  spray  to  spray, 
and  the  whole  family  assemble  on  one  branch  to  pass 
the  evening,  the  male  at  one  end,  the  female  at  an- 
other, and  the  youngjn  the  middle,  all  huddled  toge- 
ther, as  close  as  possible  for  the  sake  of  warmth,  and 
exhibiting  a  scene  truly  domestic.  To  the  first  brood 
a  second,  especially  in  warm  climates,  usuaUy  succeeds, 
and  sometimes  even  a  third,  if  any  accident  has  be- 
fallen the  second.  The  black  cap  sings  sweetly,  and 
so  mudi  in  the  style  of  the  nightingale,  that  in  Norw 
folk  it  is  called  the  Mock  Nightingale,  Its  airs  are 
light,  and  executed  with  apparent  ease,  consisting  of  a 
succession  of  modulations  harmoniously  blended,  espe- 
cially when  the  bird  sits  calmly,  and  prolongs  its  song ; 
for  mquently  its  notes  are  desultory,  and  the  strain  of 
short  continuance.  In  confinement,  it  soon  becomes 
attadied  to  its  keeper,  greets  him  with  a  peculiar  ac- 
cent, and  flutters  against  the  cage-wires  to  get  in  con- 
tact with  him.  From  the  warmth  of  its  affections, 
Mademoiselle  Des  Cartes  could  not  help  remarking, 
that,  with  all  deference  to  her  undo,  it  was  endoi^Ml 
with  sentiment. 

S.  hortensH,  Lath.  Bech.  Tem.  MotaeUla  horteneis.  Hone 
Lin.  &c.  Petty  Chaps^  Greater  Pdiv  Chaps,  or  Garden 
Warbler.  Girey-)>rown  above,  reddish-white  beneath  ; 
quill  feathers  grey-brown,  edged  with  grey ;  tail  fea- 
thers,  fuscous,  and  the  outer  whitish  on  the  exterior 
web,  and  towards  the  tip,  within.  Base  of  the  under 
mandible  yellowish,  irides  haael,  orbits  white,  lees 
bluish-brown.  Length  six  inches;  alar  extent  eignt 
inches  ten  lines ;  weight  s^ut  five  drachms.  Another 
]^uropean  migrant,  which  arrives  in  this  island  about 
the  end  of  April,  or  the  beginning  of  May,  and  leavev 
us  in  autumn,  for  the  islands  of  the  Archinriago,  Lower 
Egypt,  &c  .Though  ito  principal  food  is  insects,  it 
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likewise  contrives  to  subsist  on  soft  berries  and  fruits. 
It  frequents  gardens  and  orchards,  and  generally  takes 
np  its  abode  in  thick  hedges,  in  which^  or  among  the 
sticks  of  peas^  and  near  the.^ound,  it  preferably  places, 
its  nesty  composing  it  of  dned  goose  grass,  and  other, 
fibrous  plants,  flimsily  put  together^  with  the  occa8ion« 
al  addition  of  a  little  green  moss  externally.  It  lays 
fjcom  four  to  six  eggs,  about  the  size  of  those  of  tne 
hedge  sparrow,  of  a  dirty  white^  blotched  with  light* 
brown>  and  spots  of  cinereous.  The  late  Sir  Ashton 
Lever  first  recognised  it  as  a  native  of  England,  in  Lan- 
cashire; but  it  has  since  been  noticed  in  Wiltshire, 
Devonshire,  Somersetshire,  &c.  Its  song  is  reckoned 
little  inferior  to  that  of  the  nightingale,  some  of  the 
Botes  being  sweetly  and  softly  drawn,  others  quick, 
lively,  loud,  and  piercing,  reaching  the  distant  ear  with 
pleasing  harmony,  somewhat  resembling  the  whistle  of 
the  blackbird,  but  in  a  more  hurried  cadence,  and  fre« 
questly  uttered  after  sunset.  Mr.  Pennant  erroneous- 
ly makes  the  present  artide  s3monymous  with  Beam* 
bird,  whidi  is  one  of  the  popular  dencnninations  of  the 
Spoiled  Fly^caichfiT^  and  he  adds  to  the  confusion  by 
quoting  MolaciUa  hippoUds,  Lin.  which  is  the  Lesser 
peilvchape. 

S.  cinerea.  Lath.  Tern.  MotaciHa  sylvia,  Lin.  ^bc 
WUie-throai,  or  WhiU*ihroated  Warbler,  Prov.  Muggy, 
or  Neillc^creeper.  Cinereous  above,  white  beneath^  with 
the  outer  taiLfeathers  longitudinally  half  white,  and  the 
next  tipt  with  white.  BHI  dusky-brown  above,  whit- 
iah  bmeath;  irides  yellowish ;  legs  pale-brown.  Weight 
about  four  drachms ;  length  five  inches  and  three-quar- 
ters. The  mate  has  a  roseate  tint  on  the  breast,  and 
purer  colouring  than  the  female.  Several  varieties  have 
been  observed.  Occurs  from  Sweden  to  Italy,  and  is 
difiused  oyer  most  of  Russia  and  Siberia.  In  this  coun- 
try it  is  very  common  ki  all  inclosed  districts^  appear- 
ing about  the  middle  of  April,  and  enlivening  our 
hedges  with  its  songt  It  prefers  smooth  caterpillars^ 
and  other  larvse,  to  full-formed  insect^  and  is  partial 
to hed^and  bushes ;  but  in  the  summer  it  brings Jts 
htfioA  mto  gardens  and  orchards,  for  the  sake  of  jpher* 
liesy  currants,  and  other  fruits,  among  which  it  makes 
serious  bavock.  The  nest  is  generally  placed  in  some 
low  bush,  amcmg  nettles  or  other  Iw^uriant  herbs,  and 
made  of  goose-grass,  lined  with  fibres,  and  sometimes 
a  ftm  long  hairs ;  but  it  is  of  such  a  ^ight  texture,  that 
it  can  afford  little  warmth  to  the  ^gs  or  young.  The 
former  are  greenish-grey,  with  numerous  rufous  and 
olivaceous  spots.  Tne  note  of  this  bird,  which  is  ooU'* 
stantly  repeated,  and  often  accompanied  with  odd  ges-. 
ticulations  on  the  wing,  is  harsh  and  displeasingt  Soth 
sexes  are  shy  and  wild  in  the  breeding  season,  avoiding 
neighbourhoods,  and  haunting  lonely  lanes  or  commons, 
where  there^iire  boshes  or  covers. 

S.  modulaiU,  Lath.  Motacilla  modularia,  Lin.  Ac^ 
caAor  modutarii,  Cuv.  Temm.  Hedge'Sparronf,  or. 
Hedge-n^arUer,  Prov.  Titling,  or  Dunnock,  Grey- 
brown  above;  tips  of  the  wing-ooverts. white;  breast 
grey-blue.  Belly  dusky-white,  sides  and  vent  tawny- 
brown*  Bill  dusky,  irides  light  haxel.  Length  nearly 
aix  inches;  alar  extent  eight;  weight  six  drachms;  and 
aixe  about  that  of  the  red-breast.  The  female  has  less 
of  asb-colour  about  the  head  and  breast;  the. under 
parts  pale-cinereous,  and.  the  belly  more  spotted.  The 
oedge-spaiTow  inhabits  most  of  the  temperate,  and 
aome  of  the  colder  rc^ona  of  Europe^  and  is  one  of  the 
frw  of  the  warbler  tripe  that  remain  with  nsall  the  year. 
In  France,  however,  it  arrives  when  most  of  the  other 
tpigmaU  Are  jeiiruf  louAsrvd.  .  In.lhis.conntry  it  is 


a  very  common  and  familiar  bird,  beginning  its  plea-  Ornitho- 
sant  song,  if  the  weather  is  mild,  with  the  beginning  of  '*>gy- 
the  year.  It  seems  to  prefer  situations  near  human  ^  ^ 
dwellings,  and  breeds  early,  making,  in  March,  a  nest 
of  green  moss  and  wool,  lined  with  hair,  in  some  low 
ever-green  shrub,  thick  bush,  cut  hedge,  or  faggot-piles, 
and  laying  four  or  five  light-blue  eggs.  It  is  chiefly  in 
the  morning  and  evening  that  it  utters  its  feeble  and 
plaintive,  but  not  unpleasing  song.  It  may  likewise  be 
recognised  by  its  little  tremulous  cry  of /iV,  incessantly  re- 
peated, from  which  it  has  got  the  name  of  Titling,  The 
male  assists  his  mate  in  the  oonstructton  of  the  nest,  the 
cares  of  incubation,  and  the  rearing  of  the  brood.  The 
hedge-sparrow,  when  taken  young,  is  easily  tamed,  and 
indicates  affection  to  those  who  cherish  it.  Instances 
occur  of  its  breeding  in  aviaries  and  orangeries.  Though 
well  furnished  with  plumage,  it  is  seldom  fiound  fat. 

S.  regubis.  Lath.  Tem.  MolaciUa  regulus,  Lin.  &o.  Regulj^is. 
Regulus  vulgaris,  Steph.  Golden^cresled  Wren^  or  Com" 
mon  Gold  Crest,  Prov.  Marigold  Finch,  Wood  Tit* 
mouse  and  Tidby  Goldfinch.  Cheeks  pure  cinereous, 
without  any  indication  of  white  bands;  crest  of  the 
male  orange-yellow ;  bill  very  feeble,  and  awl-shaped. 
This  is  the  least  of  British,  and«  perhaps,  of  European 
birds,  weighing  only  seventy,  six  grains,  and  being  three 
inches  and  a  half  long ;  the  wings  extending  only  to 
five.  When  stripped  of  the  feathers,  it  is  scarcely  an 
inch  in  length.  In  consequence  of  this  diminutive  size, 
it  glides  through  the  wires  of  cag^,  and  the  meshes  of 
snares,  and,  if  let  loose  in  a  chamber,the  smallest  open- 
ing will  allow  it  to  escape.  From  other  birds  it  may 
be  readily  distinguished,  not  otily.  by  its  minuteness, 
but  by  its  beautiful  crest,  which  is  composed  of  a  double 
series  of  feathers,  srising  from  each  side,  and  almost 
meeting  at  the  points,  the  exterior  ones  being  black,  and 
the  inner  bright  orangery  el  low. 

Notwithstanding  its  •i^parent  delicacy,  the  golden* 
crested  wren  braves  the  rigours  of  northern  winters ;  for 
it  not  only  remains  with  us  all  the  year  round,  but  is 
fomid  in  as  high  a  latitude  as  Drontheim  in  Norway ; 
and,  though  rare  in  Russia,  itis  frequentin  Siberia,  about 
\jfie  banks  of  the  Jenisei.  It  crosses  annually  from  the 
Orkneys  to  the  Shetland  Islands,  where  it  breeds,  and 
returns  again  before  winter-— along  fiight  for  so  small  k 
bird.  It  is  also  found  4n  Pennsylvania,  New  York,  and 
some  of  the  northern  parts  of  America  \  and  Latham  men'-  - 
tions  a  specimen  received  from  Cayenne  with  black  legs. 
As.it  has  also  been  found  in  Bengal,  it  seems  to  be  a  true 
cosmopolite.  It  delights  in  wooded  parts  of  the  coun- 
try, particularly  where  oaks  and  firs  abound ;  and  it  is 
more  common  than  is  generally  supposed,  its  minute^ 
ness  often  concealing  it  from  view  among  the  foliage,  so 
^t  it  is  more  readUy  observed  in  winter,  when  it  fiits 
among  the  naked  sprays.  Ita  feeble,  but  not  disagree*- 
able  aong,  is  repeated  at  intervals  during  the  day,  in 
spring,  but  is  discontinued  during  the  rearing  of  the 
young.  It  subsists  on  insects,  small  worms,  and  seeds. 
In  summer,  it  seizes  its  prey  nimbly,  on  the  wing ;  in 
winter,  it  explores  the  holes  and  crevices  in  which  it 
finds  dead,  insects,  or  dormant  larvse,  and  frequently 
eats  till  it  is  surfeited.  It  is  very  agile,  and  almost  con- 
stantly in  motion,  fluttering  from  bough  to  bough, 
creefUDg  on  the  trees,  or  clinging^  indifferently,  in  every 
situation,  and  often  hanging  by  the  feet,  like  the  tit- 
mice, ferreting  in  jiU  the  cradts  of  the  bark  for  its  tiny 
prey,  of*  watcming  it  as  it  creeps  out.  The  nest  is  not 
constructed  with  an  opening  on  one  side,  as  alleged  by 
•ome,  byt  in  fonn  and  elegance  resembles  that  of  the 
chaffioffh^beipg^composed  of  grtenmoss^  interwoven  > 
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Omitfao-  with  vt^kH,  and  invariably  lined  with  small  feathert, 
i<^-  with  which  it  ia  so  well  bedded  as  to  conceal  the  eggs. 
It  is  sometimes  placed  against  the  body  of  a  tree  oo* 
vered  with  ivy,  but  more  commonly  beneath  the  thick 
branch  of  a  fir.  The  eggs  are  fix>m  six  to  eleven^ 
about  the  size  of  large  peas,  of  a  pinkish  whxte^  and 
rather  darker  at  the  larger  end.  It  has  been  remark* 
cd  diat  the  female,  from  some  cause  which  has  not 
been  satisfactorily  explained^  is  frequently  destroyed 
during  the  time  of  incubation,  and  tne  nest  with  the 
^gs  left  to  decay.  A  nest«  containing  ten  young,  was 
placed  in  a  small  basket,  near  the  window  of  Colonel 
Montagu's  study^  for  the  purpose  of  enticing  the  old 
birds,  which  soon  made  their  appearance,  and  became 
very  familiar,  the  mother  attending  even  when  the 
nest  was  placed  far  in  the  room,  or  held  in  the  hand. 
The  male  constantly  accompanied  his  mate  as  far  as 
the  outside  of  the  window,  but  would  not  venture  in ; 
Aor  did  he  utter  any  note  except  his  partner  was  in 
sight,  and  then  only  a  slight  chirp.  The  hen  bird  re* 
peated  her  visits,  every  two  or  three  minutes,  for  full 
sixteen  hours  daily,  each  time  loaded  with  food,  which 
het  offupring  greedily  devoured,  consuming  above 
their  own  weight  in  four  days.  In  autumn,  these 
wrens  being  plump  and  delicate,  are  in  some  coun« 
'tries  taken  by  a  call,  and  sold  for  the  table :  the  mar- 
ket of  Nuremberg  in  particular  is  abundantly  stpdced 
with  them  during  that  season. 

S,  trochilus,  Lath.  Tem.  JMoiaciUa  irochilus,  and  M, 
aeredula^  Lin.  Soima  Otis,  Bechst  YeUow  Wren,  or 
Yellm  Warbler,  Prov.  Wittow  Wren,  Ground  Wren, 
Ground  Huck'tnuek,  Grey-green  above;  the  wings 
beneath  and  the  quill  feathers  yellowish ;  eye-brows 
yellow ;  bill  dusky  above,  yellowish  beneath ;  irides 
^azel ;  legs  light  brown.  Weight  nearly  three  dnichmsj 
and  length  five  inches  and  one-fourth.  The  under 
parts  of  the  femde  are  less  purely  tinted,  and  less  yel* 
lowish.  This  species  is  very  plentiful  in  some  wooded 
attnationst  especially  where  willows  abound ;  and  it  is 
fvequently  found  in  company  with  tlie  wood  wren,  but 
does  not  generally  extend  so  far  west  in  England,  be* 
ing  rarely  met  with  in  Cornwall.  It  visits  us  early  in 
April,  and  soon  begins  its  song,  which  has  three  or 
four  variations,  beginning  with  a  slender  broken  duck, 
which  is  succeeded  by  a  series  of  detached  silvery 
aounds,  like  the  clinking  of  crown^pieces  that  are  told 
over,  and  then  commences  the  full  song,  which  is  soft, 
pleasing,  and  well  sustained.  This,  its  spring  and 
summer  warUc^  gives  place  in  autumn  to  a  tender 
whistle,  expressed  bv  tweei,  ifwet,  and  nearly  corre- 
aponding  to  that  of  the  red-tail  and  niffhtingale.  The 
yellow  wren  is  a  very  active  bustling  bird,  incessantly 
and  busily  fluttering  from  branch  to  Jliranch,  or  creep- 
ing up  and  down  the  trunks  of  trees,  searching  for, 
and  darting  on  insects.  It  likewise  exhibiu  slow  and 
regular  oscillations  of  the  tail  upwards  and  dowpwards. 
These  birds  arrive  in  small  flocks  of  fifteen  or  twenty » 
but  immediately  separate  into  pairs.  Shortly  after  their 
appearance,  thev  are  sometimes  surprised  by  firost,  and 
drop  down  dead  i  and  yet  they  pervade  Europe  from 
Sweden  to  Gneece.  In  the  northern  regions  it  settles 
on  the  loftiest  branches  of  the  birch  trees,  and  makes 
the  air  resound  with  its  melodious  song.  About  the 
latter  end  of  April,  or  beginning  of  May,  it  makes  an 
oval-shaped  nest,  ^xmiposed  of  moss  and  dried  grass, 
and  lined  with  feathers,  with  a  small  opening  near  the 
top,  placed  in  the  hollow  of  a  ditch,  or  m  a  low  bush, 
close  to  the  mund.  The  female  lays  six  or  seven  white 
eggs,  spotted  with  light  mat  ooIouTj  especially  towixda 


the  large  end.    We  shall  bene  take  occasion  to  observe,  OniUb4. 
that  the  eggs  of  the  next  snecies  in  order  are  invari-  ^^^' 
ably  spotuSd  with  dark  purple,  which  is  one  sure  mark  ^^^^ 
of  distinction,  to  which  we  may  add  the  superior  di«  i 

mensions  of  the  trochilus,  and  the  colour  of  the  legs ; 
for  otherwise  the  two  birds  are  with  difficulty  discri- 
minated. An  individual  of  the  present  species  had 
nestled  in  the  bank  of  one  of  Mr.  White's  fields,  near 
Selbome.  That  gentleman  and  a  friend  had  observed 
the  bird  as  she  sat  on  the  nest ;  but  they  were  particu* 
hirly  careful  not  to  disturb  her,  although  she  eyed  them 
with  some  degree  of  jealousy.  Some  days  after,  as 
they  passed  the  same  way,  they  were  desirous  of  re- 
markmg  how  the  brood  went  on ;  but  no  nest  could 
be  found,  until  Mr.  White  hsppened  to  take  up  a  large 
bundle  of  long  green  moss,  thrown  as  if  at  random 
over  the  nest,  m  order,  no  doubt,  to  mislead  the  eyes  of 
intruders. 

S.  hrppolais.  Lath.  Tem.  Moiacilla  kippoiais,  Lin.  HippoUii. 
&C.  Lesser  Pdlw:https,orPeUy^haps  Warbler,  Prov. 
Chip'Chop,  Chiff^Chaff,  Choke  and  Cheap,  Greenish- 
ash  above,  yellowish  beneath ;  belly  whitish ;  eye-  ^ 
brows  white.  This  hardy  little  bird,  which  is  one  of 
our  earliest  warblers,  appears  in  March,  and  remains 
till  October,  and  sometimes  all  winter.  It  is  the  small- 
est of  our  migrants,  weighing  only  about  two  drachm?, 
and  scarcely  exceeding  four  inches  and  a  half  in 
lenffth. '  As  its  general  plumage  sinffularly  coincides 
with  that  of  the  yellow  wren,  they  nave  been  often 
confounded.  The  present  species  is  common  in  many 
psrts  of  Europe,  and  is  mucn  diffused  in  England,  es- 
pecially in  the  neighbourhood  of  woods  and  hedges, 
although,  fi*om  the  sraallness  of  its  size,  and  the  shy- 
ness of  its  manners,  it  is  supposed  by  many  to  be  of 
rare  occurrence.  On  its  arrival,  it  commences  its 
note,  which  is  continued  through  the  summer,  and  long 
after  the  3rellow  wren  is  silent  It  prepares  its  nest 
eariy  in  spring,  placing  it  on  or  near  the  ground,  in  a 
tuft  of  grass  or  low  bush,  forming  it  of  an  oval  shape, 
with  a  small  aperture  near  the  top,  and  composing  it  of 
coarse  dry  grass  and  dry  leaves  externally,  and  fine 
downy  feathers  within.  On  these  last  are  deposited 
five  or  six  white  egg;B,  sprinkled  with  purplish  red, 
especially  at  the  larger  end.  It  chiefly  subsists  on 
small  winged  insects. 

5.  nhUairix,  Bechst.  Tem.  S.  sylvicola.  Lath.  Wood  Sibilairii 
Wren,  Green  Wren,  Yeliom  Willow  Wren,  or  Large  YeU 
low  Wren.  Greenish  above,  yellowish  beneath ;  eye- 
brows yellow ;  abdomen  and  vent  snow  white.  Weighs 
about  two  drachms  and  forty  grains,  and  measures  up- 
wards of  five  inches  in  length.  The  female  is  rather 
larger  than  the  male,  but  hss  the  same  description  of 
plumage.  Although  noticed  by  Mr.  White  in  bis  ATa- 
tural  Hislofy  of  Selbome^  this  species  is  «lescribed  by 
Mr.  Lamb  m  the  second  volume  of  the  Li&nean  TVanx- 
adions  as  new  ;  and  Colonel  Montagu  communicates 
a  more  detailed  account  of  it  in  the  fourth  volume  of 
the  same  work.  Owing  to  its  resemblance  to  the  yel- 
low wren  and  to  the  lesser  petty-chaps,  with  both  of 
which  it  has  been  frequently  confounded,  it  has  been 
little  noticed  as  a  distinct  species ;  yet  it  is  far  front 
rare  either  in  England,  or  in  various  countries  of  the 
continent  of  Europe.  The  males  arrive  towards  Uie 
latter  end  of  April,  ten  days  or  a  fortnight  before  the 
females,  and  both  depart  in  September.  They  seem 
to  be  partial  to  oak  and  beech  woods,  in  which  they 
may  be  discovered  by  their  peculiar  note,  whic^*  has 
been  compared  to  the  word  twee,  drawn  out  to  some 
kngtb,  and  repeated  &ve  or  six  times  in  succession. 
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Qnitho-  ttfmimrtilig  with  the  ume,  driivercd  in  >  huwried  m«* 
i°C7*     ler*  and  aooomptnied  with  a  ahaking  of  the  wingt  diu 

^^v^^  ring  the  sncttbatiiig  Mason.  They  make  didr  iiett  on 
the  ground,  bcneaSi.  the  shade  of  trees  or  bushes,  con- 
stractini^  it  of  dried  grass  and  of  a  few  detd  leavest 
mixed  with  a  little  moss,  and  lined  with  finer  moss  and 
a  few  long  hairs.  The  ^gs^  which  are  commonly  six, 
hive  a  doll  white  ground  and  are  sprinkled  all  over 
with  rust-coloured  spots,  which  are  occasionally  con* 
fluent,  and  form  a  cirae  near  the  obtuse  end. 

Pttmiis.  ^.  pauUU,  Lath.  Moiaeilla  pemMtlis,  Lin.  6ce.  Pen* 
Mie,  at  Hang^nesi  Warbler.  Grey  above,  yellow  be- 
neath ;  abdomen  and  eye^brows  white ;  lora  spotted 
with  yellow  ;  winc-coverts  with  alternate  bars  of  black 
sod  white.  An  e&gant  little  creature,  messuring  four 
inches  and  three  quarters  in  length,  and  inhid)iting  St 
Domingo  and  some  of  the  West  India  islands,  where  it 
feeds  chiefly  on  insects  and  fruits,  and  continues  its  de« 
licate  song  throughout  the  year.  The  female  does  not 
61  the  nest  at  the  forking  of  the  branches,  as  is  usual 
with  moat  other  birds,  bat  suspends  it  to  binders  hang« 
ing  from  the  netting  which  she  forms  from  tree  to  tree, 
especially  those  whioh  fall  from  branches  that  hang 
over  the  rivers  and  deep  ravines.  The  fabric  consists 
of  dry  Uades  of  grass,  the  ribs  of  leaves,  and  exceed- 
iti^y  small  roots,  interwoven  with  the  nicest  art,  and 
itullMtened  on,  or  rather  worked  into,  the  pendent 
string,  forming,  in  fact,  a  small  bed  rolled  into  a  ball, 
10  thick  and  comnaet  as  to  exdude  the  rain ;  and  it 
rocks  in  the  wioa  without  receiving  any  harm.  But 
the  elements  are  not  the  only  enemies  aflainst  which 
this  bird  has  to  contend.  With  wondertul  sagacity  it 
provides  for  the  protection  of  its  nest  from  intrusion. 
The  opening  is  not  made  on  the  top,  nor  on  Uie  side, 
but  at  the  bottom.  Nor  is  the  entrance  direct ;  for, 
after  the  bird  has  nude,  its  way  into  the  vestibule,  it 
must  pass  over  a  kind  of  partition,  and  through  another 
aperture,  before  it  descends  into  the  abode  of  its  fami- 
ly. This  lodgement  is  round  ^  and  soft,  being  lined 
with  a  species  of  lichen  which  grows  on  the  trees,  or 
with  the  silky  down  ofplsnts. 

TrafMi.       ^.  irc^/odi^es.  Lath.  Tem;   MfdaeWa  irogbdiiei,  Lin. 

"^  &C.     Tn^lodket  Europtmts,  Leach.   Wren,  Commant  or 

European  Wren.  Grey,  with  the  wings  waved  with 
black  and  grey.  Length  about  three  inches  nine 
lines;  alar  stretch  nearfy  six  inches;  and  weight  two 
drscbma  and  three  quarters.  It  inhabits  Europe  and 
Asia,  and  is  b^  no  means  unfrequent  in  Great  Britain,, 
where  it  remams  throughout  the  year ;  but  it  is  rare  in 
Sweden  and  Russia,  and  is  said  never  to  penetrate  into 
Siberia.  Its  song  is  much  admired,  being,  though 
short,  a  very  pleasing  warble,  and  much  louder  than 
might  be  expected  from  the  sixe  of  the  bird.  This 
cfaiuit  it  continues  throughout  the  year;  and  it  will 
even  sinff,  with  apparent  unconcern,  during  a  fall  of 
snow.  Its  music  is  also  heard  late  in  the  evening, 
though  not  after  dark ;  and  it  is  one  of  the  first  song- 
sters that  is  awake  in  the  morning.  It  readily  asso« 
ctates  with  the  red-breasts ;  but  Sie  male  wrens  are 
jealous  of  one  another,  and  solitary  in  the  season  of 
courtship.  They  feed  on  amall  worms,, flies,  and  other 
little  insects  and  their  larvae,  which  diey  procure  in 
sufficient  quantity  to  support  life,  even  in  the  severest 
winters.  The  wren  is  a  Rightly  little  bird,  sometimes 
showing  itself  on  a  morning  on  a  heap  of  dried  wood, 
and  the  next  instant  entering  into  it  and  disappearinff : 
ior  a  moment  it  may  be  seen  on  the  edge  of  the  thatdi, 
bat  quickly  conceals  itself  under  it,  or  in  some  hole  in 
the  wall ;  and|  as  soon  u  it  comes  out  again,  it  frisks 
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among  the  thickest  of  the  neighbouring  bushei,  always  OmHho- 
erectin|[  its  taU.    Its  flight  is  quick  and  irregular ;  and    Jg^^* 
it  flaps  its  little  wingt  with  such  rapidity,  that  their  ^'^'"'"^^ 
vibrations  are  scarcdy  perceptible.    In  winter,  it  fire* 
quents  the  banks  of  unfrozen  streams,  retiring  occa- 
sionally into  the  hollow  portions  of  decayed  trees,  in 
which  no  fewer  than  twenty  have  sometimes  been 
found  together,  as  if  to  keep  one  another  warm.    The 
nest  is  curiously  constructed,  and  not  begun  at  the 
bottom,  as  is  commonly  the  case,  but  first  traced  in  an 
oval  frame  work,  and  equally  fastened  in  all  its  parta 
to  a  tree,  or  other  support,  and  afterwards  inclosed  on 
the  sides  and  top,  with  the  exception  of  a  small  opening 
for  entrance.    If  placed  under  a  bank,  the  top  u  first 
b^on,  and  well  secured,  in  some  small  cavity,  from 
which  the  fiibric  is  suspended*    The  materials,  too,  are 
generally  adapted  to  the  nature  of  the  situation ;  for  if 
built,  for  example,  against  the  side  of  a  hay^rick,  the 
nest  is  composed  c^hay ;  if  against  a  tree,  covered  with 
lichen,  it  is  made  of  that  sort  of  moss,  &c.  but  is  inva- 
riably lined  with  feathers.    The  number  of  eggs  varies 
very  considerably,  being  seldom  fewer  than  seven,-  nor 
more  than  eighteen.    They  are  very  small,  white,  and 
marked  at  the  larger  end  with  s  band  of  rust-coloured 
dots.    When  the  wren  approsiches  our  habitations  in 
winter,  it  seems  to  be  confident,  familiar,  and  even  pry« 
ing  and  inquiaitive ;  yet  it  ia  with  diffioilty  caught,  as 
the  amallness  of  its  sixe,  and  the  nimbleness  of  its  move» 
ments  almost  always  enable  it  to  elude  the  eje  and  the 
grasp  of  its  enemies.    It  is  also  toodelicateto  be  easUy 
reared  in  a  cage ;  but  the  attempt  will  best  succeed  by 
keeping  it  warm  in  the  nest,  allowing  it  to  eat  often, 
and  litUe  at  a  time,  of  sheep's  or  calfs  heart,  minced 
very  small  and  mixed  with  flies.    When  it  feeds  thus 
alone,  a  little  comer  of  the  cage  should  be  hemmed  in 
with  red  doth,  to  which  it  is  psrtial,  and  under  which 
it  may  retire  at  night    When  kept  alive  and  healthy 
by  sudi  attentions,  it  amply  repays  them  by  its  en- 
livening song  in  winter. 

S.  a&a,  MoiadUa  alba  and  cinereat  Lin.  Moiaeilla  Alba. 
alUda,  Gmel.  WhUe  Waeiail,  or  Collared  Wagtail, 
Prov.  Waier^aglail,  Black  and  WhUe  Waier^magtail, 
Pied  WaUr^wagiaU,  Diihwather,  or  Waikarwomam. 
Breast  black ;  the  two  lateral  tail  feathers  obliquely  half* 
white. 

.  The  white  wagtail  is  so  generally  diffused  over  the 
old  continent,  that  it  is  met  with  in  Burope,  Siberia, 
Africa,  and  Indostan.  Its  elegant  form,  sprightly  man* 
ners,  and  nimble  and  frisking  movements,  are  familiar 
to  common  observation.  Its  note  is  sweet,  but  foeble, 
4nd  in  autumn  degenerates  into  a  sort  of  murmur.  In 
flight  it  moves  its  tail  in  a  horixontal,  and,  when  on  the 
ground,  in  a  perpendicular  direction.  These  birds  run 
Sghtly,  and  with  short,  but  veir  precipitate  steps, 
along  die  margins  of  streams ;  and  their  legs  admit  of 
their  wading  into  the  water  to  the  depth  of  afew  lines; 
but  they  more  frequently  take  their  station  on  a  atone, 
or  other  little  elevation.  From  the  numbers  whidi  are 
sometimes  seen  UM^ether  resorting  to  sheep-foJds  and 
newly  turned  up  &lds,  we  may  presume  that  they  are 
gregarious  in  their ,  flights.  In  autumn  thi^  appear 
with  us  in  numerous  iMnds,  spreading  over  the  coun« 
^y  throuffh  the  day,  and  retiring  towards  evening  into 
the  osier  holts,  and  amonar  the  willows  on  the  baus  of 
canals  and  rivers,  where  m^  keep  up  an  incessant  peW 
ty  chattering  till  night-fiUL  Many  of  them  leave  us  in 
October,  when  they  may  sometimes  be  heard,  passing 
along,  high  in  the  air,  their  ceaseless  chattering  being 
still  audible ;  and  others  pass  (torn  the  northern  to  the 
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Omitho-   Boiitbem  pMfU  of  the  ialaml  in  -winter.   .  In  .tiuit  season  -  Efioioe^  it  is  even  .a  -pvliai  reeideiit  during  wii&teri   In   Omiiiu 

i<^«       they  abound  in  Ecypt,  Senegal,  &&  along  vith  the.  autumn,  it  congregates  in  numerous  bands,  wfaieh  then     '^ 

—  r  "-^  swaUowa  andquaib,  re-appearing  in  the  north  about-  preferably  frequent  upland  and  chan^ign  arable  fields,  ^"^'^ 

the  end  of  March,  and  penetrating  even  ta  the  FaroO'  and  .sometimes  uneiutivated  land,  interspersed  with 

islands  and  Iceland.    In  the  breeding  season,  they  seem .  furae.     They  are  also  partial  to  bean^fields^  und  breed 

to  prefer  jdeasure^grounds  that  are  constantly  mowed,  in  such  situations ;  being  more,  indifferent  about  water  | 

on  which. they  run  unencumbered,  and  where  the  in-  than  the  white  or  the  grey  species.    They  familiarly 

sects  have  not  sufficient  cover  to  evade-their  sight.  The  mingle  with  flocks  and  herds,  and  seem  almost  willing  to 

nest  is  found  in  various  aituations,  as  on  thejground,-  consort  with  man;  yet  they  are  so  impatient  of  bondage 

under  some  roots,  or  the  turf  of  pastures,  but  morefre-  that  they  quidily  die  in  confinement,,  unless  they  be 

quently  on  the  sides  of  streams,  among  stakes,  near  taken  young,  and  reared  like  nightingales ;  and  even 

rivers,  in  heaps  of  stcmes,  in  the  hole  of  a  wall,  or  even  this  treatment  they  seldom  survive  three  or  four  years, 

on  the  top  of  a  pollard  tree.    It  is  composed  of  dried.  The  female  places  her  nest  in  meadows,  or  com  fields, 

grass,  fibrous  roots,  and  moss,  rather  carelessly  put  to-,  and  sometimes  on  the  brink  of  a  stream,  under  the  root 

gether,  but  abundantly  lined  with  feathers  and  hair,  of  a  tree,  composing  it„  outwardly,  of  dried  gmtB  and 

Among  the  laurels  in  the  Botanic  Garden  at  Upsal,  a  moss,  and  lining  it  with  abundance  of  feathers,  hair^  i 

pair  of  white  wagtails  were  observed  to  breed  for  six  and  wooU    She  lays  from  six  to  eight  rounded  eggs,  of 

successive  seasons,  and  so  tame  as  to  appear  fearless  of  an  olivaoeous-green,  with  bright  flesh-coloured  spots 

the  spectators.     The  eggs  are  usually  from  four  to  six,  according  to  some,  and  dirty* white,  or  pale-brown, 

of  a  bluish- white,  spotted  with  brown  and  ash^'Colour,  sprinkled  all  over  with  a  darker  shade,  according  to 

and  resembling  those  of  the  cuckoa     Gerardin  men<^  others  ;  their  markings  perhaps  not  being  invariable. 

dons  an  instance  of  a  female  of  this  species  laying  The  male  assists  both  in  constructing  the  nest,  and  in 

thirty  eggs,  in  consequence  of  a  person  withdrawing  hatching  the  young.     It  has  a  very  shrill  note,  but 

them  gradually  from  tne  nest,  till  pity  overcame  curio*  which  can  scarcely  be.  called  a  song. 

aity,  and  the  poor  bird  waa  permitted  to  hstch  the  S.  boanUa,  Moiacilla  boarula,  Lin.  Lath.  Muiacilla  Boarulru. 
usual  number  without  further  molestation.  The  white  melanope^  Pallas.  Grei/  Wagfail  of  Pennant,  &c.  YeU 
wagtail  frequently  builds  twice  in  the  season,  and  the  low  Wagtail^  of  Albin.  Prov.  Winter  fVagtoH.  Cinere- 
mSe  relieves  his  mate,  during  some  hours  in  the  day  ous  above,  yellow  beneath,  with  the  whole  of  the  first 
time,  from  the  cares  of  incubation.  Both  parents  de«  tail-feather,  and  the  inner  web  of  the  second,  white. 
fend  their  young  with  the  greatest  boldness,  flying  out  This  species,  which  has  been  often  confounded  with 
on  those  who  approach  the  nest,  and  plaguing  and  ho«  the  preceding,  is  more  entitled  than  it  to  the  epithet 
vering  About  them,  so  as  to  insult  or  scare  them.  If  yellonf,  in  as  much  as  it  has  more  of  that  colour  on  its 
the  invader  removes. their  offspring,  they  flutter  oyer  plumage.  The  grey  wagtail  is  of  more  rare  occurrence 
his  head,  turning  constantly  round  him,  and  uttering  than  the  preceding,  and  seems  to  be  of  solitary  habitSi 
incessant  lamentations.  It  has  been  likewise  remark-  more  than  two  being  seldom  seen  together.  It  is  indi- 
ed,  that  they  tend  their  brood  with  the  utmost  care  and  genous,  however,  to  Various  countries  of  Europe,  and  is 
soUdtude,  and  carry  off  every  kind  of  dirtiness  to  said  to  breed  in  Cumberland.  The  female  makes  her 
aome  distance  from  the  nest,  a  proceeding  which  has  nest  in  heaps  of  stones,  coarse  gravel,  or  in  a  hole  in 
been  noticed  in  regard  to  some  other  species  of  birdsr  the  earth,  and  constructs  it  of  dried  fibres  and  moss, 
and  which  may  be  designed  not  only  to  preserve  clean-  which  it- lines  with  hair,  feathers,  or  wool.  The  e^rgs 
linessi  but  to  keep  the  nest  better  concesled.  When  the  are  from  five  to  eight  in  number,  of  a  dirty  white, 
new  family  are  capable  of  flying,  both  parents  still  at-  marked  with  reddish  spots.  This  bird  is  much  in  mo- 
tend  and  feed  them  during  three  weeks  or  a  month,  tion,  constantly  flirts  its  tail,  seldom  perches,  and  affects 
when  they  wage  incessant  war  on  insects,  seising  and  the  neighbourhood  of  waters.  According  to  Latham,  it 
devouring  them  with  astonishing  promptitude, .  as  if  is  first  seen  in  this  country  in  April,  and  departs  agaiii  ^ 
they  scarcely  allowed  themselves  time  to  swallow  them,  in  October.  In  France,  few  are  seen  during  the  winter. 
In  general,  they  are  far  from  shy,  and  they  appear  tO'  many  of  them,  on  the  approach  of  that  season,  migrating 
be  more  apprehensive  of  birds  of  prey  than  of  mankind,  far  southward.  Adanson  remarked,  that  they  were  very 
aeldom  retiring  to  any  distance,  even  on  the  discharge  plentiful,  in  the  winter  months,  in  Senegal,  where  they 
of  a  £»wlihg-piece,  and  easily  falling  into  the  different  were  very  fat,  and  captured  like  ortolans,  being  esteem* 
snares  that  are  laid  for  them.     The  full.grown  birds,  ed  great  delicacies. 

however,  cannot  be  reared  in  a  cage ;  and,  when  con-        S.  provincialis,  Gmel.  Tem.    MotacUia  promndalis,  Prof  ioci 
fined,  usually  die  in  the  course  of  twenty-four  hours ;  Lin.  &c.  Sylvia  Darifordiensis,  ljath,Dartford  Warbler,  lis. 
but  the  nesUinga  may  be. domesticated,  tf  trained  like  Dusky  reddish  brown  above,  breast  and  belly  deep 
young  nightingsles.     In  JBgypt,  these  birds  are  said  to  ferruginous,  middle  of  the  belly  white.     Inhabits  Pro- 
be preserved  for  the  table  by  being  dried  in  sand.  vence,  and  rarely  England ;  but  it  is  not  uncommon  in 

FlRTs.  .  S*Jlava,  MoiaciUaJlava,  Lin.  &c.    MoiacUla  chryto*  Spain,  and  in  the  south  of  Italy.     It  is  rather  larger 

getttrUs  Bedi.  Yellow  Wagtail,  Prov.  Summer  or  Spring*  than  the  common  wren,  and  about  five  inches  in  length. 

Wagtail,     Breast  and  abdomen  yellow,  and  the  two  The  shortness  of  the  wing,  and  the  length  of  the  tall, 

outer  tail-feathers  obliquely  half  white  at  the  tips ;  give  it  a  singular  manner  of  flying,  which  is  in  short 

length  about  six  inches  and  a  half ;  weight  five  drachms,  jerks,  with  the  tail  thrown  up.     Its  note  is  a  weak  but 

This  species  is  diffused  throughout  Europe,  Russia,  shrill  piping  noise,  several  times  repeated.  It  picks  small 

and  Siberia,  and  has  been  found  in  moist  situations  in  insects  and  caterpillars  from  cabbages,  furae,  &c.  and 

Madeira.     In  Devonshire  it  appears  in  autumn,  but  shily  lurks  and  creeps  among  leaves  or  bushes,  when  in 

Bot  in  spring ;  nor  is  it  knpwn  to  breed  in  tliat  coun-  the  least  alarmed.     The  female  makes  her  nest  in  a 

ty,  whereas  in  Hampshire  it  is  iuud  to  be  stationary,  thick  bush  of  furze,  composing  it  externally  of  dry  grass 

In  many  of  the  temperate  regions  of  Europe  it  appears  and  little  bits  of  twigs,  and  lining  it  with  wool  and  fea^ 

Wrly  in  spring,  >aDu  departs  late  in  autumn :  and,  in-  there.    The  hatch  consists  of  four  or  fire  eggs^  of  a 
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Ornitbo.     tUgbtly  greenuh«w}ute,  with  dots  of  olivaceous-  and 
'^gy-       cinereous  brown^  very  numerous  and  dense,  and  some- 
""^^^"^   times  exhibiting  a  band  at  the  larger  end. 

Anthus.    Bech.  Tem.  Vieill. 

ksiTHUs.  sj]]  straight,  slender,  cylindrical,  awl-shaped  near  the 
tip,  edges  inflected  towiffds  the  middle ;  base  of  the 
upper  mandible  ridged,  point  slightly  notched;  nostrils 
basal,  lateral,  and  luilf-ciosed  by  an  arched  membrane ; 
the  hind  claw  more  or  less  bent,  and  generally  longer 
than  the  hind  toe,  the  third  and  fourth  quilb  the  long« 
est. 

Birds  of  this  family  were  long  united  with  the  larks, 
on  account  of  the  length  of  their  hind  claw ;  but  their 
alender  and  notched  beak  af^roximates  them  to  the 
warblers. 

^ten»i«.  ^-  vratentisy  Bech,  Tem.  Alauda  pratensis,  Lath. 
Alauaq  moteiiana,  Gmel.  A.  sepiarius^  Vieill.  PipULark. 
Tail  feathers  brown,  the  outer  one  half  white,  the  se- 
cond with  a  wedge-shaped  spot,  of  the  same  colour,  at 
the  tip,  and  a  double  white  line  on  the  wings.  Weight 
about  fkve  drachms  and  a  half,  and  length  six  inches  and 
a  half.  The  bill  is  dusky ;  the  sides  and  base  of  the 
upper  mandible  are  dull  yellow,  and  the  irides  are  ha* 
zel.  The  male  sings  flying*  or  perched  on  the  twig  of 
a  bush,  when  he  erects  his  body,  half  op^is  his  bill,  and 
unfolds  his  wines.  His  warble  is  simple,  but  sweet, 
harmonious,  and  clearly  uttered.  When  raised,  he  pro* 
nounces,  like  his  mate,  the  syllable  pee,  three  or  four 
times,  successively,  and  alights  at  a  short  distance  from 
the  spot  which  he  left  Mk  Vieillot,  whq  has  watched 
the  manners  of  this  bird  in  Upper  Normandy,  where  it 
abounds,  could  never  perceive  it  perch  on  a  tree,  but 
occasioDally  on  the  top  of  a  small  bush,  and  that  only 
for  a  short  time ;  in  the  breeding  season,  he  never  en* 
countered  it  in  the  champaign  country,  but  on  hills 
covered  with  turf,  and  sprinkled  with  dwaif  shrubs* 
He  found  the  nest  sometimes  under  a  tuft  of  herbage, 
and  sometimes  at  the  foot  of  a  low  shrub,  composed  of 
stalks  of  graM,  moss,  and  hair,  and  containing  four  or 
^▼®  ®g8*»  ^  *  ^"^  white,  marked  with  irregular  brown 
spots,  most  numerous  at  the  broad  end,  and  in  theform 
m  dots  near  the  smaller. 

Arbomii.  -^^  arboreus,  Bechs.  Tem«  Alauda  praien$u,  Lin. 
AUmda  imialis,  GmeL  Tit  Lark,  TeeHng  of  the  Scots. 
Grecaiish*brown  above,  with  the  two  outer  tail  feathers 
externally  white,  and  the  eye-brows  of  the  same  colour. 
Inhabits  the  whole  of  Europe,  though  more  plentifully 
in  some  countries  than  in  others.  In  many  parts  of  this 
island  it  is  very  common,  and  remains  with  us  through* 
out  the  year,  affecting  barren  situations,  whether  swam« 
py  or  moorish,  and  placing  its  nest^an  the  ground, 
among,  funse,  or  long  grass,  constructing  it  of  bentSi 
dry  grass,  and  stalks  of  plants,  and  lining  it  with  fine 
grass  and  horse*hair.  The  eggs  are  generally  five  or 
six,  but  vary  considerably  in  aize  and  marking,  some 
being  of  a  dark  brown,  others  whitish,  speckled  with 
rufous  brown,  or  of  a  paler  brown,  tinged  with  red* 
During  the  period  of  mcubation,  the*  male  sits  on  an 
adjoining  tree,  and  pours  forth  his  short  but  pleasing 
son^,  which  some  rank  next  to  thst  of  the  nigfatingaJe. 
It  likewise  sings  on  the  ground,  or  in  the  air,  increasinff 
the  loudness  of  its  descant  as  it  approaches  the  branch 
on  whidi  it  is  going  to  perch.  In  Scotkmd,  it  is  almost 
the  only  bird  that  frequents  the  extensive  headi-tracta 
in  which  it  breeds.  In  winter  these  birds  haunt  tbe^ 
low  grounds  in  search  of  worms  and'  insects^  and  fly  in* 
amaU  troops ;  aa^  in  the  Orkneys,  they  resort- to  tk€ 


I,  and  Omitliaf 


sea-shores.    In  Italy,  they  fiitten  in  the  vi 
are  included  among  the  Becoqficat* 

A.  rttfeseeni,  Tem.  A.  campestrit,  Bech.  A.  rufu$t 
Vieil.  A.  campeetru,  Meyer  A.  moseUana,  Lath.  »"*««"• 
Marsh  Lark,  or  WUlou  Lark,  Bed,  varied  with  brown 
above;  rufeseeat  beneath;  the  breast  snotted  with 
brown,  and  three  brown  stripes  beneath  the  eyes. 
Length,  six  inches  and  a  half.  Native  of  France  and 
other  countries  of  the  European  continent,  where  it  af« 
fects  stony  and  sandy  hillocks^  or  moorii^  and  heathy 
grounds,  in  which  it  nestles,  under  a  clod  of  turf,  or 
sometimes  beneath  a  bush;  but  it  neither  frequents 
rivers  nor  marshes,  as  some  of  its  synonymes  would 
seem  to  intimate,  and  some  of  which  have  origidkted 
in  Montbeillard  having  confounded  it  with  the  Anihus 
aquaiicus  of  Vieillot,  or  Alauda  campeHris,  var.  A,  of 
Latham.  The  female  Uy  from  four  to  six  effas,  of  a 
pale  bluish  tint,  on  which  are  scattered  smau  purple 
and  brown-red  lines  and  spots. 

ORDER  IV. 

ORANIVOROUS  BIRDS. 

Bill  Strong,  short,  thick,  more  or  less  conical ;  the  Graittvo. 
mandibles  most  frequently  without  a  notch ;  feet  with  aous 
three  toes  before  and  one  behind,  and  the  anterior  di«  Birds. 
vided  {  wings  of  moderate  sise. 

The  birds  ranged  under  this  denomination  live  in 
pairs,  and  are  migratory  or  sedentary,  according  to  the 
climates  in  which  they  oreed;  but  most  of  them  stated* 
ly  pass  and  repass  from  one  country  to  another  at  ap« 
pointed  seasons,  and  assemble  in  lai^  flocksprevious* 
ly  to  commencin|^  their  annual  flights.  They  feed 
principally  on  grams  and  seeds,  from  which  many  of 
them  deUch  the  husk ;  but  they  have  frequently  re* 
course  to  insects,  especially  for  their  young.  All  of 
them  may  be  maintained  in  confinement,  on  grains  alone. 
Next  to  the  pigeons,  or  ^gallinaceous  fowls,  they  are 
most  susceptible  of  enduring  the  approach  and  discip* 
line  of  mankind.  Most  of  the  foreign  species  moult 
twice  »-year ;  the  males  are  gaily  or  splendidly  attired 
in  the  season  of  love,  but  assume  the  modest  livery  of 
the  females  in  winter. 

Alauda,  Lin.  &c.    Lark. 

Bill  straight,  short,  conical ;  upper  mandible  ardied,  Alauda. 
of  equal  leneth  with  the  under,  and  without  a  notch; 
nostrils  at^ue  base  of  the  bill  ovoid,  and  covered  by 
small  leathers,  projecting  forward ;  the  three  anterior     • 
toes  quite  divided,  and  the  claw  of  the  hmd  one  longer  * 

than  the  toe;  the  third  quill  the  longest;  feaUiers  of 
the  head  more  or  less  lengthened,  and  capable  of  erec* 
tion. 

The  larks  live  on  the  ground  in  the  fields ;  do  not  vi« 
brate  die  tail,  and  sing  as  they  mount  perpendioularly 
into  the  air.  They  nestle  on  the  soil,  roll  in  the  dus^ 
and  are  easily  reared  in  confinement  They  moult  only 
once  a-year,  and  the  females  and  young  are  not  very 
dissimilar  in  appearance  from  the  males. 

A,  ealandra,  Lin.  &c.  A.  iHririca,  PaUas.  Catandi^  Cafandrs. 
Lark,  Breast  with  a  fuscous  band ;  web  of  the  exterior 
tail-feathers,  and  the  second  and  third,  at  the  tip  white.: 
Lsrgerthan  the  sky«-lark,  which  it  considerably  leseio*' 
bles,  both  in  appearanoe  and  mannersi  It  has  been- 
obM»*ved  throughout  a  great  part  of  Europe,  and  over 
largo  tracts  of  Asia,  frequenting  the  deeerts  of  TsrlMy,  - 
and  most  of  the  Russian  empire*    It  fimu  its  nest  after*  . 
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Oraitho-   the  manner  of  the  8ky-1ark,  and  laja  Ibur  or  five  deu 
'ogy»      purple  eggs,  marked  widi  large  onereoaa  spots,  and 

^  •*'■■  ^  dark  brown  dots.  It  is  seldom  seen  in  II0CK9.  As  it 
has  not  only  a  note  of  its  own,  superior  to  that  of  the 
sky*ltfk|  but  will  imitate  that  of  many  other  song 
birds^  it  is  often  caught  joung,  and  trained  to  sing  in 
eonfinonent.  In  winter  it  is  very  fat^  and  much  esteem- 
ed  for  the  table. 

Crittata«  A.  crittata,  Lin.  ftc.  Craied^  or  Greater  Crested 
Lark.  Head  crested,  tail  feathers  blacky  but  the  two 
outer  white  on  their  exterior  edges.  Length  about 
seven  indies,  and  expanse  of  wing  ten  indies  and  a 
half.  The  number  of  fsathers  which  compose  the  crest 
varies  fh>m  seven  to  ten ;  and  the  bird  can  lower  them 
at  pleasure.  The  male  has  a  larger  head  and  stronger 
bill  than  the  female^  and  more  black  on  the  breast.  In 
both  the  tongue  is  large,  and  slightly  forked.  Native 
ef  the  continent  of  Europe^  from  Russia  to  Greece,  but 
not  of  Great  Britain.  According  to  VieiUot>  it  has  been 
seen  in  Egypt  In  winter,  it  mquents  the  margins  of 
streams  and  highways,  and  may  sometimes  be  seen 
among  a  flight  of  sparrows,  picking  the  undigested 
grains  from  horses'  dung,  &Efi.  Its  most  ordinary  haunts 
are  fields  and  meadows,  the  banks  of  ditches,  the  ridges 
of  furrows,  and  sometimes  the  entrance  to  woods.  /Not 
unfrequendy  it  affects  the  neighbourhood  of  villages, 
and  will  even  enter  them,  and  alight  on  dunghills, 
garden  walls,  pr  the  roofs  of  houses.  It  does  not  fly 
HI  troops,  soars  to  a  moderate  height  in*  the  air,  ana 
remains  a  short  time  without  alighting.  It  is  a  some* 
what  familiar  bird,  uttering  its  sweet  notes  on  the  ap- 
proach of  man.  It  seldom  eeases  to  sing  in  fine  wesp 
ther ;  but  rain,  or  a  cloudy  sky,  often  reduces  it  to 
silence.  Its  voice  is  not  so  powerful  as  that  of  the  field 
lark,  but  it  more  readily  acquires  lessons  in  music,  to 
as  often  to  forget  its  native  warble  ;•  and  yet  it  seldom 
long  survives  a  state  of  captivi^.  The  female  nestles 
on  the  ground,  and  sometimes  in  a  junioer  bush,  very 
early  in  spring,  and  has  two  broods  in  toe  season,  lay* 
ing  at  a  tune  four  or  five  eggs,  of  a  bright  ash-colour, 
sprinkled  with  many  brown  and  black  spots.  These 
birds  are  snared  in  autumn,  when  they  are  in  their 
plumpest  condition :  but  they  have  other  enemies  than 
man ;  fbr  the  smallest  of  the  rapadous  birds  assail  them, 
and,  when  threatened  with  such  attacks,  th^  have 
been  known  to  throw  themselves  on  the  mercy  of  the 
fowler,  or  to  remain  motiimless  in  a  furrow  till  they 
were  caught  by  the  hand. 

Arvtntii.  A.arvensig,  Lin.  &C4  Field  Lafk,  ogSkuLark,  Prov. 
Laverock.  Varied  with  dusky»grey>  redush  and  white 
above,  reddish- white  beneath,  with  the  outer  welM>of 
the  two  exterior  taiUfleathers  white,  and  the  two  middle 
ones  with  their  edges  ferruginous.  Length  about  seven 
inches,  stretch  of  the  wings  nearly  a  foot,  and  weight 
one  ounce  and  a  half.  The  male  is  somewhat  larger 
and  browner  than  the  female  ;  has  a  sort  of  blue  col* 
lar ;  more  white  at  the  tail^  and  the  hinder  daw  longer. 
The  stomach  in  this  spedes  is  fleshy  and  large,  when 
considered  in  relation  to  the  sise  of  the  hmk  The 
present  spedes,  whose  song  ushers  in  the  spring,  is  toa 
wdl  known  to  require  any  detailed  description ;  but  we 
giayremark,that  varieties  occasionally  occur,either  white^ 
fbr  example,  or  nearly  so;  or  du8ky»  or  almost  blacky  or 
of 'Some  of  the  intemediate  shades.  Others,  which  have 
been  observed  in  Russia,  are  remarkable  for  the  length 
of  their  le^s;  andG6rardan  mentions  his  being  in  posses- 
akmof  an  mdividual,  the  mandibles  of  whose  bill  cross- 
ed ei^  other,  and  constrained  it  to  pick  up  its  food  in 
an  awkward  manner.    It  is  not  improbable  that  some 


of  the  cream-coloured  and  hoary  spedmens  owe  Aeir  OrnitiuK 
peculiarities  of  hue  to  age,  which  produces  considerable      log?. 
changes  on  the  plumage  ci  larks. 

The  sky-lark  inhabits  all  parts  of  Europe,  even  aa 
high  as  Nordland,  beneath  the  arctic  drde ;  but,  in 
some  parts  of  Scandinavia  it  is  migratory.  It  is  like* 
wise  met  with  in  all  parts  of  Russia  and  Siberia,  reach- 
ing even  Kamtschatka.  It  abounds,  too,  in  other  tracts 
of  Asia,  and  in  Africa ;  but  it  seems  to  be  unknown  in 
America.  With  us,  it  is  most  common  in  the  open  and 
upland  cultivated  districts,  allotted  to  corn,  being  rare- 
ly seen  on  extensive  moors  remote  from  arable  land. 
The  nest  is  placed  on  the  ground,  often  between  two 
clods  of  eartn,  among  grass,  clover,  turnips,  or  corn, 
and  is  formed  of  dry  grass,  and  other  vegetable  stalks, 
or  roots,  or  hair,  and  lined  with  grass  of  a  finer  quali- 
ty. The  eggs.  Which  are  generally  four  or  five,  have 
a  greyish  ground,  and  are  spotted  with  brown.  The 
incubation  lasts  fourteen  or  fifteen  days ;  and,  in  the 
temperate  parts  of  Europe,  two  broods  are  produced  in 
the  course  of  the  summer :  but,  in  some  of  the  south- 
ern regions,  as,  for  example,  in  Italy,  three  young  fa* 
milies  are  brought  forth,  name^,  the  first  early  in  May, 
the  second  in  July,  and  the  third  in  August.  Even  in 
this  country  the  bird  will  lay  as  late  as  September,  if 
its  nest  happens  to  be  destroyed.  When  the  yoiing  are 
hatched,  the  mother,  watches  over  them  with  the  most 
tender  solidtude  for  about  a  fortnight,  feeding  theni 
with  the  chrysalids  of  ants,  with  worms,  inseets,  andt 
in  some  countries,  with  the  eggs  of  locusts.  Hence, 
in  the  islsnd  of  Lemnos,  where  these  last-mentioned 
insects  occarionally  pullulate,  and  commit  great  havock 
on  the  vegetable  produce,  the  sky  lark  is  deemed  a 
sacred  bird.  In  their  mature  state,  these  birds  live 
chiefly  on  seeds,  herbage,  and  many  other  vegetable 
substances.  They  are  easily  tamed,  and  become  so  fa- 
miliar as  to  eat  off  the  table,  and  even  to  alight  on  the 
hand ;  but  they  cannot  readily  cling  by  the  toes  on  ac- 
count of  the  form  of  the  hind  one,  which  is  too  lon^ 
and  straight.  The  instinctive  warmth  of  attaef^ment 
which  the  female  bears  to  her  young,  often  betrays  it« 
self  at  a  very  early  period,  and  even  before  she  is  in*^ 
fluenoed  by  the  cares  of  maternity. 

The  sudden  appearance  of  immense  flocks  of  sky 
larks  in  Egypt  and  other  countries,  at  particular  sea* 
sons,  and  the  circumstanees  of  their  being  ocoasionally 
obsOTed  in  a  ver}r  eaaadated  and  exhausted  state,  and 
of  their  being  noticed  at  sea,  leave  no  doubt  with  re- 
spect to  the  fact  of  their  partial  migration  ;  but  it  ia 
equally  certain,  that  they  do  not  all  quit  the  counsriea 
in  which  they  breed ;  and  thus  we  are  enabled  to  re. 
oondle  the  discordant  sentiments  of  ornithologists;  at 
the  same  time,  the  motives  which  induce  only  a  portion 
of  the  spedes  to  shift  their  abode  do  not  readily  sug* 
gest  themsdves  toxonjecture.  The  lark  is  one  of  those 
tew  birds  which  chant  on  wing,  becomes  tuneful  early 
in  spring,  and  continues  so  thvoughoat  the  summer. 
Its  enlivening  song  is  chiefly  heand  in  the  morning  and 
evening.  We  nera  scarcely  remark,  that  he  mounts  aU 
moat  perpendicularly,  and  by  successive  springs,  into 
the  air,,  where  he  hovers  at  a  great  height,  and  whence 
he  descends  in  an  oblique  direction,  unless  menased 
by  some  ravenous  bird,  or  attracted  by  his  mate,  when 
be  darts  down  to.  the  ground  like  a  stcme.  When  he 
first  leaves  the  earth,  his  notes  are  feeble  and  inter** 
runted  i  but,  as  he  rises,,  they  gradually  swell  to  their 
full  tone ;  and  they  are  sometimes  still  distinctly  heard 
when  he  is  scarcely  visible.  These  birds  oease  to  be< 
musical  in  winter^  when  they  assemble  in  flocks,  grow 
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fiit,  «nd  U9  tdso  in  mdttadM  hv  tfa«  faird-eatolMt.    ctUrn  CaiMty  Ialndt»  and  iwt  adf«iieia|^ 

Tinu»  fear  l^maod  closen  hav*  bwn  onitorwl  ia  Um  iImi  Cliaai|Nigi|e»    In  the  latter  pnvnnoa,  it  ami 
neighbourhood  of  Dunstable,  between  September  and  in  gnat  nnmbere  aboot  the  and  af  AprU,  ftreqmtn 
Februarys  and  Keysier  infinvii  tts^  that  the  excise  on  in^aridand  eaady  dittncta.    As  Boneiii  finit described 
larks  alone  produces  about  £900  a-year  to  the  tovn  of  it  m  the  Memoirs  of  the  Academy  qf  IWis,  and  it  has 
IieipsiCy  whose  naigiiboarhaod,  19ce  those  of  Naum-  hmo,  only  recently  recognised  as  n  distinct  specias,  it 
bn^  Meneburg,  Halle,  See*  m  celefarated  for  krica  of  was  probaUr  long  csonuoded  with  tha  ekj*lark,  aU 
a  peealiarly  delicste  flavour.  tiwngh  its  cfaaradars  and  infaits  prockkn  a  difleeenee. 
MRi.         A,  arboreat  lin.  &c    J,  agsssraia,  Gnal.    A*  crieim^  it  Iwb  two,  and  someCimea  tlwee  biooda  in  tha  jear« 
iiUa,  Lath.    W^cod  Lurk,  or  Le$$9r  Creeled  Lark.    Vin  The  nest  is  placed  on  the  gvaud,  in  t^  prut  of  a 
tied  with  dodLy^gity,  and  reddish^  die  hsnd  with  an  harse's  hoaf,  m  a  small  rut,  or.odMr  depressMn  of  idm 
annular  stripe,  bonimd  witii  white.    This  consideiw  anrftoey  and  composed  chiefly  af  bits  of  ktass,  being 
ably  resembles  the  pnceding,  but  tlia  tail  is  asuch  short-  arranged  with  gtaat  siaipBcito.    The  fesssb  k^s  three 
ar,  and  theflBatfaers  on  tha  head  are  longer.    Length  arfoarggeyaggs,cavftadwithbiniwu«grayiyaas,  winch 
between  fi^e  and  she  inchas^  weight <i|(ht  dracsiuiM.    It  -are  canflpent  at  the  la^e  and.    Whan  the  yaun^  of  att 
inhabits  Europe,  as  fla:  nosih  as  Sweden,  and  is  met  tha  browls  am  able  to  fly,  tha  assessbled  floniliss  fe»i 
with,  though  aparingty,  in  Tanons  parts  of  this  oouii*  sake  tiia  sandy  moors,  assodate  in  smy  flamidersWr 
try,  purtienhurly  Dksvoaalui^  where  it  seems  to  abound  ibeks,  and  rasoit  to  the  shady  and  anibla  districts. 
Bsoia  diasi  in  -any  other  part  of  JSnglaad.    AoBording  They  qeat  Cbampagtie  about  the  and  of  Aiigost,  and 
to  Pennant,  it  ooeina  in  Siberia  and  Kamlschatka.    it  ife  net  actum  tiHspriag*    In  tha  aaaraing  and  evening, 
sings  dehghtfolly  on  wing»  hot  mmly  when  sitting  an  all  the  mnies  of  this  plain  aseeoiblo  aloft  in  the  air,  ai^ 
the  gronc^  though  somcdriMa  when  patched  ona  tvaa.  givem  conceit,  wiiich  ia  distinethr  heard,  though  tli^ 
Altmagh  its  song  does  not  oonsiat  of  ao  great  a  fariaty  tiw  miefrwe  are  hqrond  nsach  of  tat  naked  aycv    Useir 
of  notes  as  that  of  the  sky«lark,  it  is  modi  more  meloi.  waiUe  is  asote  agreaaUa  and  melodiotts  than  libit  of 
dious,  and  frequent^  ottered  dufii^  the  night,  an»-  the  skyJaric;  bolt  it  is  seldom  heard  in  the  middle  of 
nrach  that  it  has  been  mistakMi  for  the  nigbtingrie»  the  day,  and  never  when  the  biid  is  on  the  ground. 
With  the  exception  ef  J«ne  and  July,  when  it  iswent,  &>ibndare  dity  of  nAUngin  auMl,  that  whan  it  is  pio^ 
It  is  more  or  less  musical  all  the  year  raond,  for  it  wil  aented  to  one  of  them  in  a  cage,  the  titda  creature  ma»^ 
aing  oven  sftar  Chrsstmas,  in  flrosty  woatber,  if  there  nilbsta  its  Joy  and  gratitude  hy  a  aweet,  and  often  re- 
be  annshine  about  mid-day.    it  does  not  saaend  into  peatad  aote,  by  the  predpitite  agitation  of  iti  wings, 
\   the  air  perpendicularly,  and  continue  haweriny  and  and  by  the  bristling  of  aE  its  ftatberi.    Ittheniilun|rea 
smging  over  the  same  spot  as  the  pveoedian,  hot  it  will  into  the  sand,  as aiMidier  bird  would  do  iato«bathmg 
soar  to  a  great  iwight,  and  keep  ^ring  in  nnge  iirego-  .yssssi    remains  in  ft  for  a  kng  time,  rolls  about  in 
lar  cirolea,  singing  with  litde  intenmssion,  and  witt  ooeiy  dhiturten,  and  never  desists  tflt  it  Is  so  completely 
drascontameforanhoortegadier.    ThaneetisosaaUy  -besandad,  that  its  plamage  is  scarcely  discemiblec 
placed  in  a  hoUow  on  the  ground,  covered  with  grms  ^          v     o       n« 
ar  heath,  or  in  te  middle  ^  tiddc  men,  con^osel  aa^  VAnMB^  Lm.  &c.    Titmoum. 
temaUy  of  tiia  dried  stalks  cf  groB^  and  Imad  widk  Mlaboit,  atralglil,  strongs  conical»  oempfessed>  ter*  Faivs» 
ssft  herbage  and  hair.    The  eggs,  to  the  umnbar  uan^  ariasaihig  in  a  stenp  point  wilfceut  a  ncach ;  the  base 
ally  of  four  or  five,  are  of  a  ditly  whita,  tinged  wtA  tenkhedwMi  smaH  haha;  nostra  %asal,ioonded,  and 
brawn>  and  spotted  with  xaddish*    Daring  inettba(k%  oaneeidadby  projedsng  feideae^;  legs  aiaot^  toes  divide 
which  takes  place  in  April,  the  mala  serenadm  his  mate  ad  to  their  origin,  tiie  Mnd  one^the  strongeift  and  most 
with  his  sweetest  notes  {   i»t  when  tiie  yoong  am  bent ;  the  fourth  wd  <llh  quills  the  kmgest. 
hatehed,  he  pausee  from  his  laya,  and  assists  in  the  Them  are  very  smsil,  but  very  tivdy  and  aetiva 
anas  of  rearing  the  new  iamily.    There  is  occssionally  hirit,  bairig  cdnstantly  in  motkm,  and  possessing  a 
a  second  brocra.    In  spring,  these  birds  ftretpientdry  greatdegree  «f  4tven^  and  oonrage  fbr  their  siae; 
slopmg  grounds,  interspecwd  widi  busims  or  briars^  many  of  ihera  venturing  to  attack  bfrds  tineethnes 
but  alwaya  on  the  verge  of  woods.    In  winter,  they  larger  than  theroseloesy  and  ponwdng  even  the  owl^ 
prefier  stony  fields,  itnd  use  observed  to  unite  in  osm*  and  aiming  at  its  eyes.    They  likewise  attadtsickty 
paetbuds!,  consisting  of  flrom  tiiialy  taflfW  indii4dn*  faMs,  which  theymereeasily dispatch;  and  when  they 
sis,  adiioh  never  mingle  with  any  odierspeoies;.  if  they  have^eftetadirtieir  conquest,  lA^y  pierce  a  hole  in  tha 
ahgfat,  they  keep  cmse  by  one  anothar ;  and^  if  eeared,  dlcuU,  and  cat  the  brains.    Theyarealso  partial' to  fleshy 
th^  lim  awkwardly,  and  with  apparent  ffalnotaace>  and  At,  which  they  eat  with  great  avidity*  Their  prin« 
frequently  desoendingon  the  spat  imn  which  they  ware  sniat  Ibod,  however^  consists  of  insects,  whidi  they  cb- 
started.    During  the  same  seasmi>  however,  separata-  tant  i6  the  spring  by  ftHtiog  ^  the^pen buds,  and  in 
pairsmqr  i^  1^  seen;  and  it  seems  to  be  ascertained^  Ae  amamer  by  eearching  in  cradss  and  crevicca  of 
thst,  Ifte  the  aky-Urk,  they  are  partial  migrants.  I%ey  trees*^     They  likewise  ^ed  on  the  aeeds  of  plants, 
are  easily  decoyed  I7  the  csll  of  one  of  thehr  kind ;  bi2l  and  grain>  whiciti-  they  sometiihei  hoard  in  maga* 
the  mature  birds  are  so- strongly  attached-  to  liieir'fiiii  aineSL     Their  vciee  is  generslly  unpleasant     Their 
aaly  habits,  that  they  soon  pine  and  die  in  a  cage.  nests  are  conAifKind  with  pccunaral^ianoe  and  tnge^ 
A.  aramria^  Vieill.    A*  cmaedmUe,  Bonelli^    A.  ire»d  nuily.    Theyare prolific oven^n a  ptoveri» ;  and  they 
slydoafy^  Tem.^  Sand  Lark,  or  Leeter  CdkmdreLerk.  occur  in  ailllie  regions  of  theoM  worid,  and  many  of 
Above,  reddish  a^-cdoured,  wotted  with  biack ;  be^*  ihem  litfoaghoHt  me  Aaterican  continent,  'Hie  West  In-^ 
neadi,  white,  with  a  black  band  of  spots  on>  the  breast,  dia  f  slands.  New  Seiiand,  &c    In  confinement,  their^ 
interrapted  in  the  middle;  tul black,  but  the  outer  manners  are  mnusing-;  bat  on  account  of  ibeir  san« 
taham  white  towards  their  tips.    Length  neariy  five  gninary  dispesititas  it  is  not  safe  t6  introduce  thenb 
iaohmand  a  half.    The  young  have  a  motded  livery,  mto  an  aviary. 

lika  that  of  the  sky-lark.    Native  of  Italy,  Spain^  and  P.  mmot,  Lm.  Sac.      G^tett  Titfrnuie,  or  Odveye,  Maj^w- 

the  countries  that  coofiaa  on.  the  Itfeditercaneao, «  also  l^vav«  Biack<af,  or  Ortoi  BUtA-hMed  Tfm4H.  <Mve« 
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.Qrnitto-  green  above,  yellowidi  beneath ;  liead  black,  templet  fain  apeciinen  was  taken  up  before  it  ^u  quitia  dead,  Oreio» 

tqgy.  ^  white,  top  of  the  neck  yeUowish.    The  great  tit^mooBe  in  the  street  of  Feversham,  in  Kent,  after  having  been     '<«• 

~   ""  "  weighBaboat  ten  drachms,  and  measures  five  inches  and  wounded  by  shot                                                                  '^ 

three  quarters  in  length,  and  eight  inches  four  lines  in  P.  ater^  Lin*  &c.   Colemduset  or  CoU'Tiimtmfe,  Back  Atti. 

expanse  of  wing.    It  is  widely  diffused  over  Europe^  ash-coloured ;  head  black,  occiput  white.    Weighs  two 

Asia,  and  Ainca ;  and,  in  some  of  the  colder  climates  drachms  and  a  quarter,  and  measures  four  inches  and  a 

it  appears  to  be  a  bird  of  passage.    In  many  parta.of  quarter  in  length.    The  nest  is  placed  in  some  hole, 

this  country,  especially  in  hilly  situations,  it  is  not  un«  either  in  a  wall  or  a  tree,  and  is  composed  of  moss  and 

€onmion,  frequenting  woods,  copses,  gardens,  and  oew  wool,  and  lined  with  hair.    The  eggs  are  six  or  seven, 

chards,  where  it  searches,  wi^  unceasing  activity,  for  sometimes  as  numerous  as  ten,  pure  white,  and  vpou 

caterpillars  or  insects.      It  is  likewise  a  notorious  ted  with  rusty-red.    That  the  present  species  subsists 

bee-eater,  and  has  been  known  to  depopulate  hives,  entirely  on  insects,  appears  to  be  an  erroneous  opinion ; 

It  feeds  also  on  the .  seeds   6i  panic-grass,   beech«>  ibr  LabiUardidre,  who  observed  it  at  the  Cape  of  Good 

mast,  hazel  nuts,  and  almonds,  ^ra^ping  these  last  Hope,  admired  the  lightness  with  which  it  hovered 

in  its  little  daws,  breakins  their  shell  by  repeats  about  the  Agave  vivipara,  whilst  it  fed  on  the  saocha- 

•ed  strokes  of  its  shop  bill,  and  dexterously  picL-  rine  liquor  which  exudes  from  the  basis  of  the  corolla 

ing  out  the  substance.    The  nest  is  made  of  moss,  fea-  of  that  plant ;  and  we  may  add,  that  it  will  eat  the  seeds 

there,  or  other  downv  and  delicate  matters,  lined  with  of  the  sun-flower  with  great  greediness.  In  the  neigh* 

hair,  and  placed  in  tne  hollow  of  a  tree,  or  in  a  waU.  bourhood  of  Paris,  aoooraing  to  Vieillot,  the  colemouse 

Colonel  Montagu  mentions,  that  he  once  found  it  in  appears  to  be  a  bird  of  passage,  and  yet  it  winters  even 

the  barrel  of  a  garden  pump ;  and  he  has  found  the  beyond  the  Lena  in  Sibma.    Frisch  sajrs,  that  in  Gter- 

eggs  in  the  hole  of  a  decayed  tree,  on  the  rotten  wood,  many  it  inhabits  the  pine  forests;  but  in  Sweden,  ac- 

•without  the  least  appearance  ^  a  nest    The  male  as-  cording  to  Linn^,  it  prefers  the  alders.    It  is  likewise 

aists  both  in  the  construction  of  the  nest  and  in  the  known  to  haunt  woods  in  general,  especially  such  as 

cares  of  incubation.    There  are  usually  tWo  broods  in  contain  evergreens,  and  to  be  partial  to  vineyards  and 

.the  year*    The  female  lays  from  six  to  ten.  or  twelve  gardens.     Like  the  rest  of  its  congeners»  it  creeps  and 

^gs,  which  4ure  yellowish-white,  spotted  with  rust-  runs  on  the  trees,  and  although  next  to  the  long* 

4M>lour,  especisLUy  at  the  larger  end,  and  scarcely  to  be  tailed  species,  it  b  the  smallest  of  the  tribe ;  it  is  a£o 

distinguished  from  those  of  the  nuthatch.    The  young  reputed  the  least  timorous  and  cunning,  not  only  al* 

continue  blind  for  some  days,  after  which  their  growth  lowing  a  person  to  approach  very  near  it,  but  even  to 

is  very  rapid,  so  that  they  are  able  to  fly  in  about  a  ensnare  it  more  than  onde. 

fortnight    Aft^  quitting  the  nest,  they  perch  on  the  P.  paluitris,  Lin.  &c.  including  P.atUricapUlui,  Gmel.  Pthuti 

neighbouring  trees,  incessantly  call  on  one  another,  Marth  Tiimause,  Prov.  Blackcaps  Black^capped  2tl- 

and  continue  tq^ether  till  the  approaching  spring  in*  mouse,  or  LiitU  Black-Beaded  Twn^it.    Head  black, 

vites  them  to  pair.    Before  the  first  moultmg,  the  male  back  ash^olour,  temples  white.    The  markings  are, 

may  be  distinguished  by  his  superior  size,  and  more  however,  stibject  to  vary.     In  general  the  black  on  the 

ardent  teinperament    In*  the  space  of  six  months,  the  head  extends  downwards  on  Uie  nape.    Length  four 

new  race  are  fully  grown,and  four  months  after  diottltite,  inches  and  a  half,  weight  two  drachms  and  a  half.     In 

they  are  fit  for  breeding.   A  couple,  when  once  paired,  the  female,  the  black  on  the  bead  is  of  a  lighter  shade 

continue  faithful,  it  isiuIeged,forlife.  Thecommon  cry  than  in  Uie  male,  and  on  the  throat  very  faint,  with 

of  the  species  is  a  sort  of  grating  chatter,  and  has  been  spots  of  grey.    Though  found  throughout  £orope,  and 

compared  to  the  filing  of  iron,  or  the  whetting  of  a  saw ;  even  enduring  the  hardest  frosts  of  Siberiat  it  is  at  least 

but,  in  February,  when  they  pair,  they  utter  more  joy-  a  partial  migrant  in  some  parts  of  France ;  flocks  of 

ful  notes,  which  cease  with  incubation.     The  approach  them  approaching  houses  in  that  country  in  September 

of  these  birds  to  houses  and  villages  is  supposed  to  and  October,  and  apparently  passing  into  Italy.  Though 

denote  a  rigorous  degree  of  cold.    In  deep  snows,  they  more  common  than  the  colemouse,  it  is  by  no  means  so 

may  be  observed^  with  their  back  downwards,  drawing  much  so  as  either  the  great  or  the  blue  species.    With 

straws,  lengthwise,  from  the  eaves  of  thatched  houses,  the  latter  it  partakes  of  flesh,  and  haunts  the  oat-ricks, 

in  order  to  pull  out  the  flies  concealed  between  them.  Besides  ants,  wasps,  bees,  and  other  insects,  it  devours 

and  this  so  often  repeated,  as  to  deface  the  thatch,  and  with  avidity  the  seed  of  hemp,  sun*flowerj  &c.  and  it 

give  it  a  ragged  appearance.    Though  seldom  domestic  lays  up  a  store  of  seed  against  a  season  of  want    Early 

cated,  because  their  song  is  not  generally  admired,  yet  in  February  it  begins  two  quaint  notes,  like  the  whet- 

they  are  easily  tamed,  and  grow  so  familiar  as  to  eat  ting  of  a  saw.    It  particularly  affects  low  wet  grounds, 

out  of  the  hand;  they  are  also  expert  in  performing  especially  where  old  willow  trees  abound,  in  which, 

the  little  feat  of  drawing  up  the  bucket.    They  ^inll  and  in  old  apple  and  pear  trees  that  are  near  water,  it 

even  breed  in  captivity.     Their  ordinary  term  of  life  is  often  nestles.    They  have  been  seen  excavating  the 

five  or  six  years,  and  their  death  is  sometimes  preoed<*  decayed  parts  of  a  willow-tree,  carrying  the  chipa  in 

ed  by  gout,  and  a  rheum  in  the  eyes.     Dunng  the  their  bill  to  some  distance,   always  working  down* 

spring,  titmice  are  frequently  observed  searohing  tca^  wards,  and  making  the  bottom,  for  the  reception  of  the 

the  tortrieei,  so  abundant  among  the  opening  buds  of  nest,  larger  than  the  entrance.    The  nest  is  compoaed 

fruit-trees,  and  thus  benefiting  man  in  a  very  consider*  of  moss  and  thistledown,  or  feathers,  and  lined  with 

able  degree ;  but  their  services  are  no  better  repaid  down.    The  female  lays  five  or  six  white  eggs,  spotted 

than  those  of  other  small  birds ;  and  the  thoughtlesa  with  rusty-red,  chiefly  at  the  larger  end. 

.gardener,  supposing  them  the  enemies  of  his  blossoms,  P.  cofruleus,  Lin.  &c.    Blue  Tiimoiue^  or  Tofn^i4,  Oma 

destroys  them  without  mercj.    An  uncommon  variety  Prov.  Blue  Cap,  Nun,  TUmal,  Tinnock,  or  WiUow  Btiier, 

of  the  present  species  is  described  and  delineated  bv  Olive-green  above,  yellowish  beneath ;  quills  blue,  ouu 

Lewin.    The  general  colour  of  the  plumage  was  much,  er  margin  of  the  primaries  white ;  forehead  white  ;  mnd 

darker  than  in  the  common  sort ;  and  both  the  man-  grown  blue.    The  line  from  the  bill  to  the  eyes,  tbat 

dibles  were  elongated,  curved,  and  crossed.    This.aias  aorrounding  the  temples,  and  li^s  and  claws,  hUok. 
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oitbo.  Length,  about  fbur  inches  and  a  half,  and  weighty 
«7*  three  drachms.  Belon,  Klein,  and  Kolben  are«  there* 
fore,  mistaken^  m  representing  it  as  the  smallest  of  the 
family.  The  female  is  rather  smaller  than  the  male/ 
and  haa  less  of  blue  on  the  head.  In  the  young  birds, 
the^hite  is  replaced  by  yellowtsh»  the  blue  by  cinere- 
ous-brown, and  the  olive^green  and  yellow  by  duller 
shades. 

This  species,  which  would  probably  be  more  ad- 
mired for  its  beauty,  were  it  less  common,  inhabits  the 
whole  of  Europe,  southern  Russia^  but  not  Siberia,  and 
is  met  with  on  the  coast  of  Africa,  and  in  the  Canary 
Islands ;  but,  in  these  warmer  latitudes  the  blue  ap« 
proachee  to  black,  and  the  other  hues  are  less  distinct- 
ly marked.    By  ridding  our  orchards  and  gardens  of 
insects  and  their  larvee,  it  renders  us  an  important  ser-* 
vice,  but  which  is  sometimes  counterbalanced  by  the 
tender  buds  which  ii  destroys  in  hunting  for  them,  and 
by  picking  the  full  formed  fruity  which  it  carries  to  its 
receptacle  for  provisions.    In  winter  it  frequents  houses 
for  the  sake  of  plunder,  and  it  will  greedily  devour 
fiesh  whether  recent  or  putrid.   So  cleanly  does  it  pick 
the  bones  of  the  birds  which  it  subdues,  that  Klein 
proposed  to  employ  its  services  in  preparing  skeletons 
of  this  class  of  animals.     It  is  a  constant  attendant 
where  horse-flesh  is  kept  for  hounds,  and  also  in  the 
farm-yard,  being  fond  of  oats,  which  it  plucks  out  of 
the  ear,  and,  returine  to  a  neighbouring  bush^  fixes  be- 
tween its  daws,  and  hammers  with  its  bill  to  break  the 
husk.    Mr.  White  observes,  that  it  frequently  picks 
bones  on  dunghills,  is  a  great  admirer  of  suet,  and  iVe- 
qoents  butchers'  shops.    ''  When  a  boy,"  he  says,  *'  I 
have  known  twenty  in  a  morning  caught  with  snap 
mouse-traps,  baited  with  tallow  or  suet.     It  will  also 
pick  holes  in  apples  left  on  the  ground,  and  be  well  en- ^ 
tertained  with  the  seeds  on  the  top  of  a  tun-flower." 
Ita  ordinary  retreat  is  a  hollow  tree^  or  a  hole  in  a 
wall,  selected  in  some  warm  situation,  in  winter,  but 
in  one  more  cool,  and  of  more  difficult  access  in  sum- 
mer.    In  this  dwelling  the  female  constructs  her  nest, 
composed  of  moss,  and  lined  with  a  great  quantity  of 
feathers  and  hair.    The  number  of  eggs,  according  to 
Montagu,  who  examined  many  of  the  nests,  ia  six. or 
seven,  and  rarely  eight.    Montbeiltard  again- mentions 
having  seen  seventeen  in  one  nest ;  and  ornithologists 
have  generally  asserted  that  they  sometimes  amount  to 
twenty,  or  even  to  twenty-two.    They  are  of  a  reddish- 
white,  and  speckled  wim  rust-colour  at  the  larger  end. 
Should  they  be  touched,  or  a  single  one  broken*  the 
dam  forsakes  the  nest,  and  breeds  again ;  but  other- 
wise she  makes  but  one  hatch  in  the  year ;  and  after 
the  young  have  been  produced,  she  is  so  tenacious  of 
her  nest,  that  she  will  often  suffer  herself  to  be  taken 
rather  than  auit  it,  and  will  return  to  it  after  having 
been  removea  from  it.    She  menaces  every  intruder  in 
a  singular  manner,  hissing  like  a  snake,  bristling  all 
her  feathers,  and  uttering  a  noise  like  the  spitting  of  a 
cat,  at  the  same  time  biting  severely  if  handled,  and  de- 
lending  herself  to  the  last  gasp.    As  soon  as  the  young 
brood  can  fly,  they  assodate  with  their  parents,  quit 
the  woods,  resort  to  gardens  and  orcharos,  and  omn 
mingle  with  the  great  titmice.    The  pairing  commences 
in  January^  and  although  their  chirp  is  singular  and 
little  varied,  yet  we  hear  it  with  no  unpleasing  emo- 
tixm,  8B  one  of  the  early  harbingers  of  spring.   At  other 
aeasons  diese  birds  have  no  regular  song,  but  utter  a 
shrill  note,    quickly  repeated.     A  fulUgrown  bird, 
when  taken,  r^cts  not  the  food  that  is  offered  to  it^ 
and  soon  becomes  familiar^  nor  does  it  seem  to  dislike 
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the  plaee  of  its  eonflnenient,  ph>vided  it  b^  somewhat  Oraitho* 
spacious,  and  furnished  with  lurking  holes,  in  which  it     ^^^' 
may  occasionally  conceal  itself,  and  pass  the  night ;  ""'^V^**' 
hut  f^  of  them,  even  when  treated  with  the  utmost 
attention,  survive  the  close  of  winter. 

P.  cristatus,  Ian.  &c.  Crested  Titmouse.  Reddish- Criatatus. 
grey  above,  white  beneath*;  collar  black;  head  furnished 
with  a  orest.  This  is  a  shy  and  solitary  bird,  and  being 
chiefly  limited  to  the  pine  forests  of  £urope>  or  to  de- 
solate heaths,  overrun  with  juniper  bushes,  is  not  ge- 
nerally known.  Its  retreat  ana  its  caution^  for  the 
most  part,  save  it  from  the  fowler's  snares^  or^  if  sur- 
prised, it  refuses  food,  and^  spuming  every  soothing  at- 
tention^  soon  expires  in  oonfinemenU  It  has  been 
observed  in  Sweden^  some  parts  of  the  north  of  France, 
and  in  the  western  and  temperate  parts  of  Russia, 
but  not  in  Siberia.  Though  not  found  in  England,  it 
has  been  met  with  in  the  pine  forests  of  the  north  of 
Scotland,  particularly  in  that  of  Glenmoor,  the  pro* 
perty  of  the  Duke  of  Gordon.  According  to  Meyer, 
It  nestles  in  the  hollow  of  a  tree,  the  rent  of  an  old 
wall,  or  among  stone  heaps,  and  sometimes  in  the  for- 
saken abode  of  a  squirrel,  and  lays  from  eiffbtto  ten 
^gs,  €i  a  beautiful  white,  spotted  or  dashed  with 
bloody  red.  It  is  said  to  exhale  the  odour  of  the  juni- 
per, and  of  other  resinous  trees,  among  which  it  prin- 
cipally resides. 

P.  camdatus,  Lin.  &c    Long^taikd  TUmouse. '  Prov.Caudatui.. 
BotUe  Tom,  Long-tail  Pie^  Long^^tail  Mag,  Long^tail 
Capon,  Hudc^muck,  and  Jtf iff-r^n.    Varied  longitu- 
dinally with  white,   rose-colour,   and   black ;  crown 
^^te,  and  tail  long.    The  last  character  is  sufficiently 
discriminative ;  ftxr  the  tail  is  longer  than  the  body  ; 
yet  both  together  measure  only  five  inches  and  a  quar- 
ter; and,  though  the  rumpled  and  disomnposed,  or  ra- 
ther bristling  state  of  the  feathers,  imparts  somewhat, 
of  an  inflated  appearance  to  the  bird,  its  body  is  very 
small,  the  whole  weighing  only  two  drachins.    The 
male  has  more  of  the  rose  colour  than  the  female ;  but,, 
in  botlv  the  markings  are  liable  to  vary.    It  is  a  native 
of  the  woods  and  thickets  of  Europe,  is  very  abundant 
in  Hc^land,'  and  by  no  means  imcommon  in  many  dis- 
tricts of  our  own  island.    In  spring,  it  has  a  pleasing 
spng;    but  at  other  times  oiuy  a  shrill  call.'    The 
young  birds  remain  with  the  permits  during  winter, 
assembling  at  night,  and  roosting  on  the  branch  of  a 
tree,  closdy  huddled  together.   They  feed  like  the  rest 
of  the  genus.    The  nest  is  nngularly  curious  and  ele- 
gant, being  of  a  long  oval  form,  with  a  smaU  hole  in 
the  side,  and  sometimes  with  an  opening  near  the  top, 
at  each  side,  so  that  in  certain  situations,  the  dam  can 
^  in  and  out,  without  injury  to  its  long  tail,  which 
IS  but  loosely  put  together,  and  easily  discomposed. 
The  situation  is  generally  the  forking  of  a  tree,  over- 
grown with  lichens,  about  three  or  fbur  feet  from  the 
ground.    The  outside  is  formed  of  moss,  woven  or 
matted  together  with  the  silken  shrouds  of  the  aurelias 
of  insects,  and  covered  all  over  with  tree  and  stone 
lidbens,  fixed  with  fine  threads  of  the  same  silken  ma- 
terial.   From  this  covering  the  rain  trickles  off,  with- 
out penetrating  the  fabric ;  while,  from  its  shnilarity  in 
colour  and  appearance  to  the  bark  on  which  it  is  placed, 
it  is  not  readily  perceived.    The  inside  is  thickly  fur- 
nished with  feathers,  the  soft  webs  of  which  are  all 
laid  inwards,  and  the  quills  or  points  stuck  into  the  • 
outward  part  of  the  structure.     In  this  comfortable 
little  msBsiot^  which  is  fashioned  neither  after  the 
manner  .of  those  of  the  family  which  breed  in  trees  or  • 
wsils#  nor  after  that  of  the  hang*nest  soxts»  the  female 
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Ornitho.  deposits  Arom  ten  to  sixteen  ot  seventeen  eggs,  little  selves  emeng  the  nisfa^  end  oonduotiag  Aemsdvet  OnHiiJ 

Jogr-^     larger  than  pefls,  some  of  them  pure  white,  others  whita  with  eo  viii<»  creftiniss  as  to  be  hardlf  ever  taken  in     IokT' 

'  and  delidatelf  spedkled  with  red,  end  all  assnming  a  SDerea^    But  the  most  interesting  fiMCt  which  has  been 

iine  red  blush,  when  held  between  the  ^e  and  the  aacertained  with  respect  to  their  natund  history  is  the 

light,  owing  to  the  transparency  of  the  sheU,  which  superior  sagadtv  «nd  skill  with  which  they  arrange 

^ows  the  yolk.    From  the  circumstance  of  many  of  ami  construct  their  nests.    With  their  bill  they  en« 

them  being  almost  entirely  concealed  among  the  fea«  twine  the  light  and  filameiiktous  down  that  is  &und  in 

thers,  some  have  supposed  that  the  hatch  is  less  nume-  the  buds  of  the  willow»  poplar,  and  aspen,  on  thistles^ 

rotts  than  a  careful  examination  has  proved  it  to  hew  ootlon-grass,  dandelion,  fiea*bane,  &o»  and  &nn  it  into 

Sotne  writers  maintain,  that  these  birds  are  permanent  a  thick  close  tissue.    This  they  stren^gthen  outwardly 

residents  in  the  countries  in  which  they  breed :  and  with  fibrea  and  small  roots,  wUeh  penetrate  into  the 

others  that  they  migrate,  statements  not  irreconcilable,  texture,  and  in  some  measure  compose  the  frame-work 

if  we  suppose  that  they  are  addicted  to  partial  migra-  of  the  nesU    They  line  the  inside  with  the  same  sort 

tions,  varying  their  range  aecerding  to  circumstances,  of  down,  but  without  weaving  it,  that  their  young  may 

and  changing  when  they  want  a  better.    They  are  sel-  lie  soft.    They  shut  it  above^  to  confine  the  warmth ; 

dom  caught  in  traps ;  nor  are  they  deemed  fit  for  the  and  they  suspend  it  by  nettles,  bemp^  ftc  from  the 

table.  deft  of  a  small  pliant  branch,  hanging  over  the  stieam, 

Bioolor.  p.  hteoloff  Lin.  &c  Toujmi  Titmotue  of  Pennant,  at  once  for  the  sake  of  security,  and  that  it  may  rock 
Crested  TUmouse  of  Catesby,  Latham,  and  Wilson.  Head  more  gently,  being  assisted  by  the  nKancy  of  Uie  twig, 
crested^  forehead  blaok ;  body  ash.cidoured  above,  and  In  this  situation,  the  brood  are  w^l  supplied  with  in* 
reddish-white  beneath.  Crest  of  a  deep  cinereous ;  tail  sects»  and  at  the  seme  time>  protected  from  lizards  and 
slightly  forked;  the  female  simiUr  to  ti&e  male,  but  less  other  reptiles.  The  nest  varies  considerably  ip  its 
bn^ht  in  its  hues.  Length  between  five  and  six  inches:  form,  sometimes  resembling  4n  jploi^ated  bag,  some* 
native  of  North  America,  and  the  South  of  Greenland,  times  a  short  purea,  and  sometimes  a  flattened  bi^« 
It  has  a  singular  flight,  frequently  iblding  up  its  winga.  pipe*  &&  The  aperture  is  made  in  the  aide,  ai)d  is  lu- 
It  inhabits  the  forests  of  Carolina  and  Virginia  &  most  alwajrs  turned  towards  the  water,  generally  round, 
whole  year,  and  feeds  principally  on  inseeta.  It  nestles  and  often»  though  not  always,  surrounded  by  a  brim, 
early  in  May,  in  the  hole  of  a  tree,  which  it  sometimes  These  nests  are  found  in  the  fens  of  Bologna,  Tuscany^ 
Bcoops  out  by  its  own  exertions.  The  hatch  usiiallT  the  department  of  the  Upper  Garonne,  and  Lan^oe- 
consists  of  six  white  eggs,  marked  with  a  few  email  doc,  GeraanVf  Lithuania,  Poland,  and  even  Siberia,  in 
red  spots,  near  the  broad  end.  The  male  is  remark-  some  of  which  countries  the  peasants  regard  them  with 
able  for  the  varied  compass  of  his  notes,  which  are  superstitious  veneration,  one  of  them  being  suspendcsd 
sometimes  as  feeble  as  the  chirp  of  a  mouse,  and  aome*  near  the  door  of  every  cottage,  as  a  charm  against 
times  a  clear  and  sonorous  whistle,  which  resounds  in  lightnii^.  Cretan  Monte  has  given  us  a  figure  of  one 
the  woods  ibr  nearly  half  an  hour,  and  which  he  al»  of  them,  and  Daniel  Titius  of  two ;  and  it  is  remark- 
ways  accompanies  with  a  precipitate  movement  of  his  able  that  these  three  sorts  differ  not  only  from  one  an* 
winffs.  When  captured  and  confined,  thia  bird  will  other,  but  from  that  figured  by  Bonani,  both  in  respect 
eat  hempseed,  cheny-stones,  apple-seeds,  and  aimilar  of  siae  and  form.  The  largest  was  seven  inches  long, 
substances,  if  broken  in  smM  fragments.  It  likewise  and  four  and  a  half  wide,  and  was  found  suspended  at 
soon  beeomes  very  familiar ;  but,  if  put  into  «  wooden  tbo  fork  of  a  small  branch,  with  hemp  and  flax ;  the 
cage,  it  soon  effects  its  escape.  smallest  was  five  inches  and  a  half  long,  of  the  same 

BiarfDicus.      P.  biarmicfUf  Lin.    &c.  including  the  Bussktti  of  breadth  at  its  upper  part,  and  terminated  in  an  obtuae 

Gmel.  Bearded  TitMmise$  or  Least  Butcher  Bird  of  £d*  point ;  while  that  of  Monti  was.  pointed  both  above 

wards.  '  Rufous,  with  a  hoary  crown ;  head  bearded ;  and  below.    Titius  was  led  to  suspect  that  the  pendu- 

vent  black ;  tall  longer  than  the  body.    This  elegant  line  titmice  make  only  a  rude  essi^  in  constructing 

bird  ia  about  six  inches  one  Quarter  in  length,  of  which  their  first  nest ;  that  the  aides  are  men  thin,  and  the 

the  tail  makes  one*half.    It  is  pretty  numerous  in  Hol«  texture  loose;  but  that  they  improve  in  each  subse, 

land,  less  so  in  Denmark  and  Sweden,  but  common  on  quent  attempt ;  and  that,  as  their  diffidence  and  mis. 

the  borders  of  the  Caspian  Sea,  and  the  Palus  Moeotis,  trust  grow  on  them,  they  add  firmer  coats  on  the  out<« 

not  advancing  farther  north  in  Asia.    Its  invariable  side,  and  aofier  ones  witlun.  About  the  end  of  Decem- 

haunts  are  re^y  marshes,  which  are  aeld^mi  aooessible,  her,  1^1,  near  Bieslaw,  a  female  siskin  was  found  in 

and,  conaequentiv,  the  history  of  the  bird  has  been  but  one  of  those  nests,  with  a  young  one,  and  three  eggs 

imperfectly  unfolded.    It  has  been  ascertained,  how*  not  yet  hatched,  so  that  we  may  presume  that  the  neats 

ever,  that  it  breeds  in  some  parts  of  England,  and  that  of  the  penduline  titmouse  subsist  from  year  to  femr* 

it  remains  with  us  all  the  year.    The  nest  is  pbeea  Titiuaadds,  that  ve  need  not  wonder  to  dnd  the  sialda 

near  the  ground,  among  reeda  or  rushes,  comnaetly  hatching  in  winter,  since  the  crossbill  does  the  same, 

formed  of  the  tops  of  dry  grass,  mixed  widi  reeos  and  The  remix  lavs  from  four  to  ux  white  transparent  eggs, 

rushes,  and  interspersed  with  small  oblong  leaves,  and  with  s  remarkably  thin  shell,  about  the  siae  of  those  of 

always  above  the  highest  water  mark.    The  female  the  wren,  and  marked  with  some  rufous  spots, 
lays  from  five  to  eight  reddish  egos,  with  large  brown       P.  Capemie^  Omd.  Lath.  &&  Cape  Titmouse.  Cine-  Cap< 

spots,  which  are  very  numerous  Koout  the  larger  end.  reoufrigrey ;  quills  black»  margined  with  white  ;  tail 

Pendttli.  p.   penduUnmSf  Lin.  &c.    including  Narbonemsis,  black  abovos  and  white  beneath.    Inhabits  the  Cape  of 

^^^  Gmel.  PenduUne  Titmouse,  or  Remis^  Mountain  Titmouse  Good  Hope.  The  male  Msists  his  mate  in  the  construc<-i 

of  Albin.    Head  sub-ferruginous,  blaok  band  beneaUi  tion  of  a  luxurious  nest,  chiefly  composed  of  the  do^wn 

the  eye ;  quUla  and  tail  feathers  biown,  and  margined  of  a  speeies.  of  Asifiepias.    Near  the  upper  end  prc^ecrts 

on  each  side  with  rust  eolour.  a  small  tube^  about  an  inch  in  length,  with  an  orifice 

The  penduline  titmice  inhabit  Poland,  Bussia,  Hvau  of  about  three-fourths  of  an  inch  in  diameter.    In^me* 

gary,  some  parts  of  Germany,  Italy,  the  sooth  of  France,  djately  under  the  tube  is  a  small  hole  ^n  th^  side,  that 

and  also  Siberiai  haunting  marshes,  concealing  them*  hsa  na  communication  with  the  interior.    In  thia  Iiole 
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[>niHlKK   tiw  male  iiti  ftt  n^;  tad  Aere  both  he  and  the  fe. 

_}°^*  ^  nude  are  aecagedfiSin  the  weather.   In  woikhi^  at  the 

'"^^^'^^^  soit,  the  former  striises  hia  wings  forcibly  against  the 

aides  .of  it,  and  thus  redooea  it  into  the  form  of  a  com- 

pact  ebogated  ball.  The  eggs  are  placed  in  the  centre, 

where  they  are  safeal  and  warmest 

EunhiZA,  Lin.  &c    Buhtxno. 

Bill  strongi  short,  conical^  compresaed^  aharp  edged, 
and  notcUess  \  the  upper  mandiQle  narfower  than  the 
under,  the  edges  irf*  tK>th  bent  inimrda^  and  in  the  in- 
side of  the  upper  there  is  a  large  bony  knob,  of  great 
use  in  breaking  the  kemela  and  hard  seeds  on  which 
the  family  snbsist ;  nostrils  basal,  rounded,  snmioont» 
ed  and  partly  covered  by  feathers  in  front ;  tail  fork* 
ed,  or  ahghtly  rounded. 

The  buntings  feed  diiefly  oo  ftrinaceoua  aeeds,  but 
also  eat  insects.    Most  <^them  live  in  woeda  and  gar* 
dcBt^  and  nestle  among  bushes  and  thickets.    Su»  of 
them  as  are  furnished  with  a  long  hind  toe  hasmt  rodu 
and  plains.    The  sexes  are  generslh^  very  ditferent  in 
their  fuh ;  and  some  of  the  foreign  species  moult 
twiee  m  the  year.    In  general  they  are  not  gifted  with 
much  foresight,  and  are  easily  ensnared, 
itrineiu.        £•  dtfineUa,  Lin.  &c.     YeUum  Bimtmg^  YtUcm  Ham^ 
mer,  or  YMm  YtmUy.     Tail  feathers  blackish,  the 
two  enter,  or  the  inner  webs,  marked  with  an  acute 
white  spot.    The  ordinary  weight  of  the  yellow  bunt* 
ing  is.about  seven  drachnu,  the  leii^th  six  inches  three 
lines,  and  its  extent  of  wing  nine  inches  two  lines.    It 
inhabits  Europe  from  its  southernmost  point  at  least  aa 
fiur  north  as  Sondmor,  and  it  is  likewise  found  in  the 
west  of  Siberia.    In  this  and  many  other  countries  it 
is  of  very  common  occurrence.    Its  son^  is  as  little  at- 
tractive as  that  of  the  common  bunting,  consisting 
merely  of  a  repetition  fne  or  six  times  of  the  same 
note,  and  terminating  in  one  more  lengthened  and 
ahriU.    But,  besides  this  native  note,  it  hu  two  parti- 
cular calls,  the  one  that  of  rallying,  which  it  common- 
It  utters  when  flying,  and  on  the  approach  of  evening 
ouring  summer ;  and  the  other  expressive  of  its  un- 
easiness when  offended,  especially  when  one  comes  near 
its  nest  w  its  little  ones.    Many  of  them  are  supposed 
to  travel  souUiward  during  the  autumn ;  such  as  re* 
main  congregate  in  winter,  and  mingling  with  spar- 
rows, chaffinches^  and  odier  small  birds,   approach 
houses  in  the  day  time,  or  even  towns,  or  mquent 
Iiighways,  picking  up  little  grains,  and  extracting  them 
irom  the  dun^  of  horses,  &c.     This  combination  of 
different  species,  intent  on  catering,  lasts  only  during 
the  day;  for  some  hours  before  night-fall  the  family 
separate,  and  retire  to  their  respective  haunts,  tkie 
buntings  previously  perchinff  on  the  U^s  of  tress,  ftom 
irhich  they  do  not  descend  till  after  sun-set    From 
the  same  devation  the  male  poiirs  forth  his  note  in  the 
season  of  love,  remaining  sometimes  for  hours  toge* 
ther  without  chsnging  ms  position.    In  spring  and 
summer  they  frequent  hedges  and  copses,  but  rarelv 
the  interior  of  forests.    Thsy  fly  rapidly,  alight  sud- 
denly, and  for  the  most  part  amidst  tnick  foliage.  The 
female  does  not  breed  till  late  in  the  springs  and  yet 
has  two,  and  sometimes  three  hatches  m  the  season. 
The  nest,  which  is  Isrge,  flat,  and  rather  artlessly  com- 
posed, is  generally  pl^ed  near  the  ^ound,  sometimes 
under  a  dod,  but  more  frequently  m  some  low  budi 
or  hedge,  and  consists  of  straw  and  various  dried  stdks, 
lined  witii  fine  grsss  and  long  bur.    The  eggs  vary  in 
remot  of  odour  and  siae,  some  being  nearly  white, 
and  othsra  having  a  pnrpljsh  huc^  but  all  more  or  lesa 
marked  with  hair-Uke  streaks,  and  terminated  with  a 


roundish  speck ;  and  thdr  nomber  varies  fWNn  three  to  Ontltho. 
fk'VB.    The  dam  incubatea  with  such  ardent  attachment,      i^'^* 
that  she  may  be  frequently  caught  by  the  hand.  Bur-  ^■■^^'T^^ 
ing  her  short  absence  for  food,  the  mde  takes  her  place 
in  the  nest.    The  young  are  fed  with  small  seeds  and 
insects.    In  captivity  these  birds  will  live  for  six  or 
sevoi  years ;  but  they  are  liable  to  epilepsy ;  and  their 
music  is  toa  little  engaging  to  repay  the  trouble  of 
rearing  them.    In  Italy,  where  small  birds  of  almost 
every  description  are  used  for  the  tabte,  the  yellow 
bunting  is  often  fattened  for  the  market. 

£  miliaris,  Lin.  See.    Common  Bunting,  or  Bunting,  Miliarftr 
Prov.  Buniin^  Lark,    Grey  above,  spotted  with  Mack 
beneath ;  orbiu  red.  Weight  nearly  two  ounces ;  length 
seven  inches  and  a  half;  alar  expanse,  deven  inches 
four  lines. 

This  spedes  is  spread  over  most  of  Europe,  in  vari* 
ous  parts  of  which  it  is  migratory ;  but  it  rsmdns  the 
whole  year  in  England^  In  Shetland,  it  has  been  ob« 
served  in  smdl  flocks  in  winter,  but  it  retires  in  spring. 
It  evinces  a  preferenee  to  champaign  countries  that 
abound  in  com  and  meadows,  being  rarely  found  in* 
uncultivated  tracts,  or  even  in  grass  Adds  that  are  re- 
mote from  arable  land.  It  may  be  frequently  seenon 
the  highest  part  of  a  hedge,  or  uppermost  faoranch  of  a 
tree,  uttering  its  harsh  and  dissonant  cry,  which  it  re* 
peats  at  short  intervds.  In  this  situation  these  birds 
are  seen  and  heard  during  the  greater  part  of  summer, 
after  which  they  are  met  with  in  flocks,  and  continue 
so  durini^  most  of  the  winter.  While  the  female  ia 
busied  with  incubation,  the  mde  sits  on  a  neighbour- 
ing  tree,  and  cheers  her  with  his  rude  song,  oecssional* 
ly  taking  her  place  at  noon,  when  she  is  said  dso  to 
sing,  perched  m  her  turn.  The  nest  is  placed  among 
tdl  herbage,  on  the  ground,  or  else  in  a  very  low  shrub, 
about  thr^  or  four  inches  above  the  surface  of  the  soil, 
formed  externally  of  straw,  lined  with  fibrous  roots  or 
dry  grass,  and  sometimes  finished  with  long  hair  or 
wool.  The  eggs  are  from  four  to  six,  of  a  dirty  white, 
spotted  and  veined  with  reddish*brown  and  ash  colour. 
The  young  quit  the  nest  before  they  can  fly,  being  fond 
of  running  on  the  ground;  end  the  parents  continue 
to.  guard  and  feed  them  till  they  are  fledged ;  but  their 
anxiety  for  the  safety  of  their  brood  not  unfrequently 
betrays  them  ;  and  if  a  person  happens  to  approacn 
the  spot,  they  wheel  round  his  head  in  a,  ddef of  man- 
ner. These  birds  are  sometimes  brouffbt  to  market^ 
and  sold  for  larks,  to  which,  as  an  article  of  food,  they 
are  nothing  inferior,  but  fbom  which  they  may  be  east* 
ly  distinguished  by  the  fonn  of  the  bill,  and  the  tooth- 
lUce  knob  on  the  pdate.  The  old  lean  birds  are  dry 
and  tough ;  hot  the  fat  ones  are  reckoned  delicate.  At 
Rome,  £eyare  fattened,  like  the  ortolan,  with  miHet. 
Bird-catchers  use  them  as  calls  in  autumn ;-  and  they 
entice  not  only  the  fodish  buntings,  but  maiMT  ndier 
small  birds  of  cnfierent  kinds  into  the  snare.  For  this 
purpose  they  are  put  into  low  cages  without  bars  or 
roosts. 

E.  ichceniculuff  Lin.  &c.  E.  arundmaoea  of  some  ScbceoicQ'. 
authors,  and  E,  pauermn  of  others,  this  last  applying  lus. 
to  the  young.  Reed  Bunting,  Btack'kead  Bunting,  or 
Reed  Sparrow.  Head  black ;  body  black  and  grey  ; 
outer  tdl  feathers  with  a  wedge-shaped  white  spot. 
Weight  nearly  five  drachms  and  a  half  ^  length  six  inch- 
es; and  dar  extent  nine  inches.  The  female  is  a  little 
less  than  the  male,  has  the  upper  part  of  the  head  va« 
ried  with  rufous,  shows  less  of  black  on  the  fore  part 
of  the  neck,  and  wants  the  white  ring  on  the  head. 
U  is  found  asfar  north  as  Denmark,  is  rare  in  Sweden, 
but  not  uncommon  in  the  marshy  and  r^y  districts 
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Orniiho*  of  the^rest  of  Europe,  and  of  southern  Siberis.  A  in  Lombard^,  they  are  not  only  nrepared  for  the  ta-  OnXtA, 
>ogy*  brown  variety  occurs  at  the  Cape  of  Good  Hope,  and  a  ble,  but  trained  to  ring ;  and  Saleme  observes,  that  ^  ^' 
"^'"^^'^'^  white  one  at  Astrachan.  Although  these  birds  delight  there  is  considecable  sweetness  in  their  song.  If  al» ' 
in  fienny  situations,  they  sometimes  resort  to  the  hish  lowed  to  associate>  especially  when  young,  with  other 
grounds  in  rainy  seasons.  In  spring  they  are  seen  by  birds,  they  adopt  some  oi  their  notes.  The  female 
the  sides  of  roads,  and  in  August  they  feed  in  the  com  makes  her  nest  in  'a  low  hedge,  or  a  vine,  or  on  the 
fields,  when  they  manifest  a  decided  predilection  for  ground,  especially  among  corn,  composing  it  carelessly 
millet.  In  generid  they  seek  their  food,  like  the  other  of  bents,  mixed  with  leaves  and  dry  or  green  rush- 
buntings,  alon^  the  hedges  and  in  cultivated  spots,  re^  es.  She  lays  four  or  five  greyish  eggs,  with  a  verv 
sorting  to  their  marges  in  the  evening.  They  keep  pale  tinge  <^  purple^  and  sprinkled  with  very  small 
near  the  ground,  and  seldom  perch  except  on  the  blackish  spots.  There  are  usually  two  broods  in  the 
bushes  ;  neither  do  they  assemble  in  large  flocks,  year. 

scarcely  more  than  four  or  five  being  seen  together.        E.  oryxivora,  Lnu  ftc    Passerina  oryxivora,  VieiL^siv^ 
They  jerk  their  tail  upwards  and  downwards  as  quick-  Rice  bird,  or  Rice  bunting,  Prov.  Bob  Uncobt^  Co- 
ly  as  the  wagtails,  and  with  fully  more  animation,  quelde,  White^^bacbed  Maize  Thief,  &c.    Brown  above; 
They  seem  to  be  abundantly  vigilant;  and  when  they  black  beneath ;  nape  of  the  neoL  rufescent ;  tail  fea« 
descry  a  fowler,  or  other  obiect  of  alarm,  they  make  an  tfaets  pointed.    The  female  is  nearly  all  rufous,  with 
incessant  teasing  cry,  whidi  is  apt  to  frighten  away  a  change  of  brown  on  some  parts.    Len^h  six  inches 
game.    In  this  country  they  are  mostly  stationary  ;  eight  lines.    The.  colouring  varies  considerably  with 
but  in  France,  and  other  parts  of  the  C<mtinent,  they  the  season ;  and  the  species  undergoes  two  moultings 
are  partial  migrants,  arriving  in  Lorraine  in  April,  and  in  the  year.    Native  of  America.    Haunts  moist  mea* 
departing  in  autumn.     It  is  somewhat  extraordinary,  dows;  sings  on  the  ground^  and  rarely  perdies/ora 
that  the  economy  of  this  bird  should  have  so  long  re*  little  on  the  branch  of  a  bush  or  tree.  .  £xcept  in  pair« 
mained  in  obscurity.    Even  modern  authors  assure  us  ing  time,  these  birds,  which  are  of  a  very  sociable  dis- 
that  it  is  a  songster,  warbling  after  sun«set,  and  describe  position,  live  in  numerous  Hocks,  atriving  in  the  centre 
its  nest  as  suspended  over  the  water,  and  fastened  be-  of  the  United  Stiltes  about  the  end  of  April  or  the  be- 
tween two  or  three  reeds.    There  can  be  .no  doubt,  ginning  of  May,  and  remaining  till  September,  when 
however,  that  the  nest,  -as  well  as  the  song  of  the  they  commence  their  erratic  excursion.    In  autumn 
sedge  warbler^  have  been  mistaken  for  those  of  the  these  flocks  are  composed  of  males  and  females ;  but 
present  species,  whose  tune  consists  only  of  two  notes^  when  they  return  in  springs  the  sexes  separate,  and 
thefirst  repeated  three  or  four  timesy  and  the  last  single  form  into  distinct  bands.    The  maturity  of  the  riofe 
and  more  shrill,  and  this  it  continues  to  deliver,  with  regulates  their  movements  towards  the  end  of  summer, 
amall  intervals^  from  the  same  spray  for  a  considerable  the  young  advancing  first,  and  then  .the  old  ones, 
length  of  time  when  the  female  is  sitting.    The  nest  along  with  the  late  broods,  and  the  individuals  which 
is  most  commonly  placed  on  the  ground  near  water,  breed  in  the  north  of  the  United  States,  all  being  at* 
but  sometimes  in  a  bush^  at  a  little  distance  from  the  tracted  to  the  regbns  in  which  their  fiivourite  food 
ground,  and  at   other   times   in  high  grass,  reeds,  abounds.    They  travel  during  the  night ;  and^  as  their 
sedges,  or  even  in  furze,  considerably  remote  from*  incessant  clamour  gives  intimation  of  their  passage, 
^ny  water ;  but  in  none  of  these  situations  is  it  fas-  they  may  be  perceived  in  moonshine,  although  at  a 
tened  or  suspended,  as  authors  have  related.    It  is  great  elevation  in  the  air.     They  rest  during  the  day  in 
composed  of  stalks  of  grass,  or  other  dry  vegetable  the  fields,  feeding  on  the  seeds  of  various  phuita  indige- 
substances,  sometimes  partly  of  moss,  and  lined  with  nous  to  their  native  abodes.    The  syllable /wee/,  pro- 
fine  grass,  to  which  long  hair  is  occasionally  added  by  nounced  in  an  abrupt  and  shrill  tone,  is  both  their  ral* 
way  of  finish.     The  eggs,  which  are  four  or  five,  are  lying  cry  previous  to  departure,  and  their  note  of  un- 
either  of  a  dirty  bluish-white,  or  purplisfa-browu,  with  easiness  and  alarm.    Such  of  them  as  inhabit  the  island 
numerous  dark-coloured  spots  and  veins  much  resem*  of  Cuba  quit  it  in  August,  when  the  rice  crops  are  ga- 
bling  those  of  the  chaffinch.  thered  in,  for  they  seldom  attack  that  grain  when  quite 
Hortulana.       E,  horiulava,  Lin.  &c.     Ortolan  Bunting,  or  Ortolan,  ripe,  but  whilst  it  is  yet  milky.     They  then  resort  to 
QuiU  feathers  blacky  three  outer  feathers  with  whitish  Georgia  and  Carolina,  where  the  same  grain  is  still  im* 
margins ;  tail  feathers  black,  the  two  lateral  ones  ex-  mature,  and,  combining  with  those  which  arrive  from 
temally  white.     In  size  the  ortolan  is  somewhat  small-  the  north,  commit  rapid  and  extensive  havock  among 
er  than  the  yellow-hammer,  being  in  length  six  inch*  the  crops.     Montbeiilard  alleges  that  they  winter  as 
es  and  a  quarter,  and  stretching  its  wings  to  nine  far  north  as  Canada ;  but  this  has  been  found  to  be  a 
inches.    Tnough  not  found  in  Great  Britain,  it  occurs  mistake,  as  they  all  proceed  southward  on  the  approach 
in  various  parts  of  Europe,  as  Italy,  France,  Germany,  of  winter,  some  of  them  baiting  in  the  West  Indies, 
and  even  Sweden,  migrating  in  spring  and  autumn,  and  others  in  Mexico ;  nor  are  they  ever  seen  in  Ca- 
when  great  quantities  of  them  are  caught,  and  fatten*  nada  before  the  fine  weather  sets  in,  namely,  in  the 
ed  for  the  market,  being  proverbially  celebrated  for  the  month  of  May.   «Iji  this  northern  province  they  breed, 
delicacy  of  their  flavour.    That  they  may  more  speed-  and  then  depart  in  August  for  Georgia  and  Carolina, 
ily  acquire  the  requisite  degree  of  plumpness,  they  are  where  their  meagre  bodies  are  rapidly  fattened  by  the 
^ut  up  in  a  room,  from  which  the  external  light  is  ex-  quantities  of  rice  which  they  devour^  and  they  are  then 
eluded,   but  in  which  are  placed  a  few  lanterns,  to  reckoned  a  delicate  morsel  for  the  epicure.     When  in 
enable  them  to  see  to  run  about,  and  pick  up  the  rail-  a  state  of  confinement,  th^  are  wakeful  at  the  stated 
let  and  oats  that  are  regularly  strewed  on  the  floor,  periods  of  their  journeys,  and  frequently  utter  their 
Under  this  regimen  they  soon  get  so  fat,  that  they  rallying  cry  during  the  night.   Their  usual  movements 
would  speedily  die  if  not  remov^  by  the  dealers.     It  seem  to  depend  on  the  appearance  of  certain  insects ; 
is  pretended,  that  those  from  the  plains  about  Toulouse  for,  after  they  arrive  in  Floriday  about  the  beginning  of 
are  superior  to  those  of  Italy.    In  some  districts  of  the  April,  they  remain  till  the  May-Jiy,  and  a  species  of 
latter  country  where  they  are  plentiful,  as,  for  examine,  locuat  on  which  they  preferably  feed,  have  been  extir* 
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pAtedft    Although  the  nittos  itid  females  travel  8epa«  wherethefeuMlenidificatesin  thefiMuresof  thenionn«  Ornrtiio* 

rately  in  the  tpring,  Catesb^  is  mistaken  when  he  as*  tain  rocks.    The  northern  parts  of  this  island  abound  ,^^gy; 

serts  that  the  autumnal  birds  are  composed  only  of  with  them ;  and  diey  have  been  traced  in  various  dis-      .  ^'^""^ 

females,  for  Vieillot  found  them  to  consist  of  both  sexes';  tricts  of  Northumberland  and  Yorkshire,  but  scarcely, 

but  at  that  season  of  the  year  their  attire  is  similar,  so  we  believe,  fkrther  south.    Many  thousiinds  of  them 

that  an  ordinary  observer  may  be  easily  misled.    The  winter  in  the  Orkneys*  and  part  of  thein"breed  in  the 

female  builds  her  nest  at  the  foot  of  tall  herbage,  form*  Highlands  of  Scotland ;  but  flocks  also  migrate  from 

ing  the  outside  of  some  of  the  coarser  grasses^  and  the  that  quarter  by  the  Orknevs,  Shetland,  and  Faroe 

inside  of  a  large  quantity  of  the  finer  sorts.    She  lays  Islands,  to  the  extreme  north— a  wonderful  flight  for 

four  or  ^ye  bluish«white  eggs,  spotted  with  brown,  such  small  birds.    When  they  first  arrive  in  die  north 

and  of  the  size  of  those  of  our  common  bunting.    The  of  Scotland  they  are  much  emaciated,  but  soon  ^et 

note  of  the  male  is  shrill,  singularlv  varied,  and  charae*  plump ;  and  though  they  are  distinct  from  the  genmne 

terized  by  abrupt  transitions,  as  if  expressive  of  anger  ortolans,  for  which  they  have  been  mistaken,  they  may 

or  passion.  be  termed  the  ortoiatu  of  the  north  ;  for  they  are  caught 

iof .  E.  cirbu,  Lin.  &&    £.  ekaihorax,  Bechs.  Cirl  Buni*  by  the  Laplanders  and  others  in  great  quantities,  and 

sag.    Varied  above ;  yellow  beneath ;  and  the  two  out*  are  reckoned  very  delicate  food.     Their  arrival  in  this 

er  tail  feathers  marxed  with  a  white  wedge-shaped  island  is  supposed  to  betoken  a  severe  winter,  or  heavy 

spot      The  cirl  bunting  is  six   inches  and  a  half  falls  of  snow.    These  birds  do  not  perch,  but  continue 

in  length.    It  is  a  native  of  France,  Italy»  and  other  on  the  ground,  and  run  about  like  larks,  which  they 

warm  parts  of  Europe,  frequenting  newly-ploughed  also  resemble  in  size^  and  in  the  length  of  their  hind 

lands,  feeding  on  grains,  worms,  and  insects,  which  claws,  and  by  some  authors  they  have  been  accord^ 

last  it  picks  out  of  the  ground.    Though  not  uncom-  ingly  ranged  with  that  family ;  hut,  from  the  peculiar 

mon  in  many  parts  of  Cornwall  and  Devonshire,  it  was  structure  of  the  bill,  they  are  now,  with  more  propriety, 

first  recognisea  as  appertaining  to  the  British  Fauna  by  referred  to  the  tribe  of  buntings.  They  are  very  wake* 

Colonel  Montagu,  who  met  with  it  among  flocks  of  ful»  sleeping  little  during  the  night,  and  in  the  months 

yellow  buntings  and  chaflinches.     It  generally  builds  of  June  and  July,  beginning  to  hop  about  with  the 

in  furze,  or  some  low  bush,  the  nest  being  composed  earliest  dawn.   The  male  sings  feebly  during  the  breed* 

of  dry  stalks,  roots*  and  a  little  moss,  and  lined  with  ing  season ;  his  calling  note  is  more  agreeable,  but  that 

long  hair  and  fibrous  roots.    The  eggs  are  four  or  five  of  alarm  or  anxiety  is,  on  the  contrary^  loud  and  shriU, 

in  numberf  cinereous  white*  with  irregular,  long*  and  He  sings  from  the  middle  of  May  till  the  end  of  July, 
short  curved  lines,  frequently  terminated  with  a  spot .  and  often  during  the  night,  which  they  always  pass  on 

at  one  end.   The  birds  pair  in  April,  and  begin  laying  the  ground.      The  female  builds  in  the  crevices  of 

early  in  May.    The  females  might,  at  a  little  distance,  rocks,  constructing  a  nest  of  grass  and  feathers,  lined 

be  readily  mistaken  for  the  same  sex  of  the  yellow  with  the  hair  or  wool  of  the  arctic  fox,  or  other  qua« 

buntingy  but  are  obviously  different  when  nearly  com-  druped,  and  la3ruig  five  reddish- white  eggs,  spotted 

pared.    The  note  of  this  species  is  also  similar  to,  that  with  brown,  and  nearly  spherical.    The  misle  assists 

of  the  yeUow  bunting*  but  shorter,  less  shrill,  and  the  in  the  duty  of  incubation, 
final  part  not  drawn  out  to  such  a  length.    The  female 

has  only  a  gentle,  plaintive  chirrup.    The  princioal  TANAoaa.    Lin,  &c.    Tanaobr.    Tanoara  of  Tem. 
food  of  the  young  birds  appears  to  be  insects;  especially  s^q, 

grasshoppers ;  and  they  will  likewise  eat  various  seeds,  «       .         ,  «      . 

of  which  canary  is  the  favourite.     They  are  easily       Bill  short,  strong,  hard,  tnangular  at  the  iMse,  Tavaoba. 

tamed,  and  will  live  about  six  years  in  confinement  slightly  depressed,  more  or  less  conical,  much  com* 

ifiiii.         ^  iiwfl^,  Lin.  &c   The  young  have  been  described  pressed  at  the  point;  which  is  bent,  the  upper  mandible 

by  Gmclin  and  Latham  as  distinct  species,  under  the  ^oneet  than  the  under,  and  notched,  edges  of  the  man- 

tides  MtuUtina,  Montana,  and  Glacialu.    Snow  BunU  dibles  bent  inwards,  ridge  elevated,  under  mandible 

tag.  Sea  Lark  of  Ray,  Great  Pied  Mountain  Finch,  or  rtraight,  and  somewhat  inflated  towards  the  middle ; 

BrambUng,  of  WiUoughby,  Pied  Mountain  Finch,  and  n<»trils  basal,  hiteral,  rounded,  and  pwtly  conceded  br 

PUd  Chaffinch  of  Albm.    Prov.  Smm  bird,  Snom-Jlake,  projecting  feathers  in  front ;  twrsus  of  the  ume  length 

Sna»f(mfl,miiOal'fowL  Quills  white;  primaries  bUck  with  the  middle  toe;  wings  of  moderate  dunenaions, 

outwirdly ;  tail  feathers  black,  with  the  exception  of  with  the  second  and  third  quills  Ingest, 
the  three  outer  ones,  which  are  white.    In  winter,  the       The  tanagers  have  the  habite  of  the  spanow  tnb^, 

whole  body  of  the  snow  bunting,  with  the  exception  end  subsist  on  seeds,  hemes,  and  insects.   Of  upwards 

of  the  ba<i  and  middle  coverto,  often  becomes  white,  of  fifty  species  which  have  been  ascertained,  most  ara 

or  more  or  less  so  according  to  the  climate ;  and  m  this  conspicuous  for  thar  brilliancy  of  their  plumage,  and  all 

sute  it  has  been  someUmes  mistaken  for  a  white  lark;  «e  foreign:    They  frequent  woods,  and  are  generally 

It  is  Bomewhat  hirger  than  the  chaffinch ;  weighs  about  "hy ;  and  aome  of  them  remarkable  fiir  their  euphonic 

one  ounce  and  a  quarter ;  measures  nearly  seven  inches  ous  strains.  ^  ,  ■•     «»  ,,  t  j      «t. 

in  length,  and  stretches  its  wings  to  ten  or  twelve        T.  vidacea,  Lin.  &c.    Golden  Tanager,  Golden  2i/-  vioUcet. 

indi^  In  summer  it  inhabits,  in  vast  flocks,  the  north  mouse  of  Edwards.     Dark  vblet  above,  under  parts 

of  Europe,  Asia,  and  America,  in  the  h^hest  latitudes  and  back  of  the  head  fine  yellow,  middle  quills,  and 

that  have  been  explored ;  but  in  winter  it  often  moves  the  lateral  tail-fieathers,  with  their  inner  webs,  white;, 

to  some  warmer  regions.    Large  bands  of  this  species  Common  in  Guiana,  Surinam,  and  Braail,  where  it 

issue  from  Laphmd,  and  spread  over  PodoUa  to  the  frequents  soil  that  has  been  brought  into  culture,  nw 

Carpathian  mountams,  returning  to  their  more  north*  houses,  subsisting  prineipally  on  the  hemes  of  shmba, 

eriy  haonu  m  February  and  March.  In  America  they  but  also  making  depredations  on  the  nce-cropa.    Itt 

advance  no  farther  south  than  Virginia.    Myriads  of  hemispherical    nest  resembles  that  of  the  Pacannf, 

them  have  been  seen  on  theJce  on  Uie  coasts  of  Spits.  *thoughof  a  less  compact  ^stnulure,  and  oonposed  of 
bergen,  and  they  are  known  to  breed  in  Greenland,    reddish  herbs.   It  isoften  kept  m  cages  by  the  natives. 
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and  dMrfolly  submiti  to  oonflnem«ot»  eipeciaUy  if 
five  or  BIZ  of  them  are  shut  up  together. 

T.  munca^  Pipra  wmsica,  I^u^-  Tnnefid  ToHOger  or 
OrganUt.  DusKy  above,  fulvous  beneath ;  thmat  and 
cheeks  bhtck  ^  top  of  the  head,  and  nape  of  the  neck« 
blue ;  forehead  yellow.  In  the  female  the  upper  parts 
of  the  body  are  olive-greent  the  throat  is  emereous^ 
and  ^e  under  parts  are  olivaceous.  Native  of  St.  Do* 
mingo.  It  is  an  active  and  amusing  bird,  four 
inches  in  length.  Like  the  woodpeckers  and  creepers^ 
it  shifts  itself  round  the  branches  of  trees  with  such 
rapidity,  that  it  is  not  easily  shot,  Vieillot  confirmed 
to  Sonnxni  the  extraordinary  fact,  that  its  song  is  the 
complete  octave,  which  it  iBpeat^  note  after  note,  for 
«  considerable  time  together.  According  to  Dunratz, 
its  strams  are  so  varied,  so  melodious,  and  warbled  in 
such  a  tender  and  impressive  styl^  that  those  who 
have  heard  it  are  less  captivated  with  the  nightingale^ 
As  it  sang,  perched  on  an  oak,  near  the  house  in  wnick 
he  lived,  that  traveller  had  an  excellent  opportunity  of 
appreciating  its  musical  talents. 

T.  criitaia,  Lin.  Crested  Tafwger.  Dusky«  with 
an  orange  crest,  ami  fulvous  throat  and  rurapb  The 
crest  is  rused  only  when  the  bird  is  agitated.  About 
the  size  of  the  house  sparrow.  Abounds  in  Guiana, 
but  is  not  found  in  the  woods,  frequenting  only  the 
more  open  situations. 

T*  mismnppkmiii  Lin.  Mismuippi  Tanager*  Entire- 
ty red,  with  the  wii^  and  tail  darkest  Native  of  the 
borders  of  the  Mississippi,  Duprata  informs  us,  that 
this  elegant  ^des  will  collect  a  large  quantity  of 
maize  against  winter,  and  that  it  is  so  extremely  tena* 
cious  of  its  hoard,  that  it  will  seldom  stir  from  the 
,,  spot,  except  to  drink.     This  store,  which  has  been 

known  to  equal  a  Parisian  •bushel,  it  care^ly  covers 
over  with  leavee.  Its  note  is  disagreeable,  loud,  and 
piercing. 

Plocxus.    Cuv.  Tem.    Weavzr.  . 

P1.0CK17S.  Bill  stout,  hard,  conical,  sharp,  inflected,  and  com- 
pressed iat  the  point,  without  a  notch,  edges  of  the 
mandibles  bent  inwards ;  nostrils  baaal,  near  the  sur- 
fiioe  of  the  UU,^  oivoid,  and  open ;  tarsus  of  the  same 
length  as  the  middle  toe,  the  nree  anterior  toes  united 
at  ue  base ;  the  fourth  quill  the  longest 
.  P.  BIttipjpififff,  Gov.  Vieil.  Lam  PhiUppina,  Lin, 
ke,  PUHf^Mie  Weaver  or  PkUippine  Qras^eak  Brown 
above,  whitish-vellow  beneath,  crown  of  the  head  and 
bveast  yellow,  throat  brown.  Length,  five.incha  and  « 
quarter.  The  female  has  the  nnper  parts  brown,  edffed 
with  jrufdiss.  Native  of  the  Philippine  Islands,  India, 
and  AkjmnitL  It  is  sasd  to  feed  on  fire-flies.  It  forms 
a  very  curiooa  neat^  in  the  shi^  of  a  loog  cylinder, 
awaUing  out  at  the  middle,  oemposed  of  the  fine  fibres 
of  leaves  and  grass,  and  fastened  by  the  end  to  the 
branch  of  a  hagb  ferae,  «4iich  is,genendly,  the  PiUmyra, 
or  Indian  fig-tree.  This  nest  has  two  or  three  com* 
partnenta^  the  tigge  !bemg  deposfted  in  that  whixili  is 
in  the  globose  portion  in  the  middle,  and  the  entiranoe 
being  at  the  bHSom  aiihm  iosig  cylinder,,  and  thus.  In  a 
great  measure,  conoeafed.  The  whole  is  generally 
suspended  over  water..  The  eggs,  which  resemble 
pteatU^  hmre  the  white  part  tnuiapareiit,  whan  boiled, 
and  are  reckoned  particttlarly  delicate  by  the  lovers  of 
nice  eating.  The  Philippine  weaver  may  be  rendered 
so  vesy  tame,  as  to  come  and  perdi  on  its  master's 
handf  or  tofdfech  and  carry,  like  a  dog,  at  oommand. 


Pbllippi 
nut. 


In  India,  whtee  it  ia  t^  commta,  it  is  tisUsd  Onuhi 
Baya.  kn. 

jP.  iextar^  Cuv.  Vieil.     Ofiobu  iesctor,  Lin.  Latb.>^v^ 
&c    Weaver,  or  Weaver  Oriole.    Fulvous  yeUow,  head  ^^^^' 
brown,  with  a  shade  of  golden ;  quill  and  taiL-fiaithers 
blackish,  edged  with  fbivous.    The  young  do  not  ac«         j 
quire  their  £11  colouring  till  two  years ;  aaid  the  shad*         ' 
ings  of  the  adult  birds  vary  conaiderably,  ^according  to 
the  season.    The  weaver  is  somewhat  Ic^s  than  the 
starling,  and  is  fimnd  in  Senegal,  and  m  the  idngdoms 
of  Congo  and  Caoongo.   It  utters  a  singular  and  checr» 
fill  note,  and  attempts  to  oonstruct  ita  curious  nett^ 
even  in  oonfinensent 

P.  AhytainicuM,  Cuv.  P.  Baglqfecht,  VieQ.  Loxia  Abjniol 
Abyseihica,  Gmel.  iJoaid  Philipptmk,'  vrir.  Lath.ciu. 
Beglafiehi^  Ahyuinian  Weaper^  or  A^mmam  Grea^ 
beak,  Y^low,  with  the  crown,  cbe^,  throaty  and 
breasti,  black ;  wings  and  uSi  brown.  Size  of  the 
hawfinch,  and  a  native  of  Algnssinia.  This  bird  forms 
an  ingenious  nest,  of  a  pyramidal  ahapOt  which  is  sua- 
pend^  Irom  thrrnds  of  bEanohes,Jike  the  nest  of  some 
others  of  this  tribe.  The  opening  is  isn  one  aide,  fiuaog 
the  east,  being  opposite  to  that  ftom  which  the  rain 
proceeds ;  the  cavity  is  separated  in  the  middle,  by  a 
partition  of  half  ita  height,  up  which  the  bhd  mounts 
perpendicularly,  and  wen,  descending  on  the  other 
side,  forms  its  nest  in  the  further  chamber.  By  these 
means  the  brood  is  defended  from  snakes,  aquirrels, 
monkeys,  and  other  mischievous  animals,  besides  being 
secured  flrom  the  rains,  whidi,  in  that  country,  scNne* 
times  last  for  five  or  six  months  togethen 

P.  pensilis,  Cuv.  P.  Nelwourviy  Vieil.  LoauL  Pea*  Pniifii 
M&'a,  Lin.  Loh.  Petuiie  Weaver,  arPensik  Grotsheak, 
Green  above,  grey  beneath ;  vent  rufous,  with  the  head 
and  lower  parts  of  the  neck  yellow ;  quills  and  taiU 
feathers  black.  Size  of  the  common  sparrow,. above 
five  inches  in  length,  and  a  native  of  Madagascar.  It 
constructs  a  hanging  nest  of  straw  and  reeda,  shaped 
like  a  bi^,  with  an  opening  beneath,  on  one  aide  of 
which  is  the  true  nest.  The  bird  does  not  choose  a 
new  situation  every  year,  but  fastens  a  firesh  neat  lo  the 
end  of  the  4as^  so  that  five  may  sometimes  be  sesn 
hanging  from  one  another ;  and  no  fewer  than  fimr  or 
Bwe  hundred  may  be  sometimes  observed  on  a  single 
tree.  This  species  seldom  produces  more  than  thnse 
young  at  a  brood. 

P.  eoeiue,  Cuv.  Laxia  eocia,  Lin.  Lath.  Sociabk  Socioi 
Weaver,  SocMMe  Groeebeak,  or  Bepublkan,  Reddish 
brown  above,  yellowiah  beneath ;  on^istrimi  Uack ;  tail 
short  About  the  sine  of  a  bullfinch.  Inhaluta  the  in« 
terior  parte' of  the  Cape  of  Good  Hope,  where  it  was 
first  -dttcovered  by  Mr.  PatercoB.  These  birds  build 
their  nests  in  a  species  of  Mmoea,  which  grows  to  an 
uncommon  sioe,  and  which,  from  its  ample  head,  and 
strong  wide  spreading  branches,  is  weU  calculated  to 
admit  and  support  their  dwelliii^.  The  taUness  and 
smoothness  of  its  trunk  are  also  a  perfect  defence 
against  the  invasions  of  the  serpent  and  monkey  taibes. 
In  one  tsee  discovered  l^  Mr.  Peterson,  tbene  couhl 
not  be  fewer  than  from  800  So  1000  nesss  andar  one 
genetisl  roof.  Jllr.  Peterson  fialls  it  a  rocf,  faeoaiise  it 
reseasbles  that  of  a  Ahatohed  :houae,  and  projeota  over 
the  ontrance  of  the  nest  below  in  a  very  aingular  man* 
ner.  This  jpecies  also  constructs  its  nest  en  tite  acacia 
trees,  imd  an  the  AUe  dicbokmus,  which  growa  to  a 
verv  lafge  size.  Mr.  Aarrow  notices  one  of  them  which 
hacf  steps  cut  out  on  its  sides,  to  eeafak  a  peraon  to 
up  to  the  nestSi. 
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*^  LoxiA.    CROsa-BiLL.  piwat  awkwaidiiMs  rtf  the  blll/lhepefore,  it  h  admfr.   Oniiiho- 

£w       nm  ^^.^.^  .«^  iK.  H««  «.^;m-^ ...  ,„«.«„.;     *^'y  •?«P«^  ^  their  mede of  feeding;  and,  as  they      ><«y- 
jr-^       Bin  compreised,  and  the  two  mandiblefw  incurvat-  -dn  bring  the  mandibles  pointtopdnt,  they  c«i  at  anv  ^--^v-^ 
^       ed  as  to  cross  one  ano^ier  near  the  point,  sometuneson   time  piok  np  and  eat  the  mallestseeds; 
<me  side^  and  sometimes  on  the  other* 

Cron-htlU  Crass^begk,  ShelUappU,  or  SheuUapph.   Bill 

long,  slighUjr  curved^  fi?e  lines  broad  at  the  base^  pf        Bill  shorty  hard,  copico*eoQyegi,  thidE,  gibbooa  at  fnnnv- 
the  lengUi  of  the  middle  toe,  and  the  crossed  point  of  •  ^«  sides,  compresse4  at  the  tip  mi  tomards  the  sidgf ;  la. 

the  lower  mandible  projectteg  beyond  the  upper  edge  the  upper  mandible  always  bent,  the  iwder  more  or 

of  the  bill.    Body  of  a  variable  red;  quills  and  tail-  less  so;  nostrils  baasl,  lateral,  round^,  and  most  (rtm 

feathers  brown;  tail  forked.    The  red  of  the  male  is  .quently  concealed  by  feathers  in   frsnt;   the  tarses 

iraried  with  brown  and  green,  and  the  female  is  olive-  shorter  than  the  middle  tqe,  the  anterior  toes  divided 

green,  mixed  with  brown :  but  both  sexes  appear  vegr  to  their  origin ;  wi^gs  short,  the  fourth  quill  the  riiort* 

different  at  different  times  of  the  year,  and  at  different  .  €st;  tail  rather  long^  and  either  slighuy  rounded  or 

ages.     Such,  indeed,  is  their  disposition  to  vary  in  square. 

.  the  colours  of  their  plumage,  that,  among  a  great  num-        ^^t  of  the  species  faslcMiging  to  this  genus  reside  in 

ber  of  individuals,  scarcely  any  two  can  be  found  that  .  the  cold  and  temperate  ctimeftes  of  the  glebet  subsist 

are  perfectly  similar^    The  siae  of  the  cross-bill  nearly  on  hard  grains  ax»d   seeds,   and  undergo  a  double 

.  corresponds  to  thai  of  the  lark ;  for  it  measures  about  .  moulting, 

six  inches  and  a  half,  and.  weighs  an  ounce  and  a  halC  .       P'  ^nudeator^  Temm*    Loma  ttmelemiar,  Lin.  &c  Enoeiss^ 

This  species  is  found  in  Europe,  Aria,  and  America,  Cor^ihus    enucUaior,    Cuv.    Strobii^aga   emickoicr,  tor. 

.  affecting  cold  and  niountMnous  latitudes,  and  traced  as  ,Vieil.  Pine  Hard^beak^  Pint  Grosa^bm,  or  Greatest 

far  north  as  Greenland.    It  breeds  in  Russia*  Poland,  Bullfinch.    Dull  roseate,  varied  with  brown  and  grey, 

Sweden,  GFcrmany,  &c«  and  among  the  Alps  and  Pyre-  ^th  a  double  white  line  on  the  wings,  and  the  tatU 

nees,  whence  it  migrates)  in  vast  flocks,  into  other  feathers  entirely  black.    The  lenatli  of  the  greatest 

countries,  but  apparently  with  no  sjrstematicreguUmty;  bullfinch  is  upwards  of  seren  inches,  and  its  weight 

for  it  appears  m  great  numbers  in  some  years,  and  rather  more  than  two  ounces.    Inhabits  the  northern 

acarcelyat  all  in  others,'   Jn  1791,  these  burds  were  .r^ions  of  Europe^  Asia,  and  America,  but  sometimes 

seen  in  almost  every  part  of  Ex^land  and  Scotland,  visits  the  more  temperate  latitudes  (hiring  winter.    It 

.and  remained  till  September.  In  various  districts,  they  particularly  affects  the  (Hne»forests  of  the  north ;  and, 

are  more  oir  less  plentiful,  in  the  fir  and  pine  forests,  ui  this  island,  it  occurs  only  in  the  north  of  Scotland, 

ftom  June  to  the  latter  end  of  the  year,  feeding  on  the  where  it  is  also  supposed  to  breed.     It  is  likewise 

seed  by  dexterously  dividing  the  scales  of  ibfi  cones,  found  in  the  pine-focesto  of  Sibma,  Lapland,  and  the    • 

They  are  sometimes  met  with'  in  orchards  in  autumn,  northern  parts.of  Russia.    In.  autumn,  it  is  very  corn* 

when  they  will  readily  divide  an  apple  to  get  at  the  n>on  about  Su  Petersbnrgh,  where  it  is  caught  for  the 

kernels.    The^  have  been  observed  to  hold  apine*cone  use  of  the  table.    In  Hudson's  Bay  it  fieeds  not  only 

in  one  claw,  like  the  parrot,  and»  when  kept  in  a  cage,  on  pinoipones,  but  on  the  buds  of  the  willow.    Thm, 

they  have  all  the  actions  of  that  bird,  cumbing,  1^  in  May,  it  makes  iu  nmt  of  sticks  and  fcejitors,  at  a 

means  of  their  hooked  bill,  from  the  lower  to  the  upper  little  distance  from  the  gnound,  laving  ioar  white  eggs, 

bars ;  and  henc^  by  some,  they  have  been  CsUed  the  which  are  hatched  in  June.    The  young  brood  for 

GermoM  Parrot*    Many  of  them  are  taken  With  bird-  sometime  remain  ^  a  dull  blue.    In  spring  the  male 

calls  and  limed  twigs,  and  othera  by  a  horse-hair  noose,  ^^^^  sweetly,  and  during  the  night,  hot  it  ceases  to 

fixed  to  a  long  fishing-rod;  for  so  intent  are  they  on  be  musical  early  in  summer. 

picking  out  the  seeds  ci  the  cone,  that  thqr  will  suffer        P-  vnigarist  Cuv.  Tem.    Loxia  Pwrrbuhtr  Lin.  &c.  Vuigtris. 

themselves  to  be  taken  by  the  noose  being  put  ova:  Bullfinch^  pr  Bullfinch  Grass»ieakt  Prov.  Alp,  Nope, 

their  bead.  They  breed  even  in  the  norUiem  countries  Po/^e,  Mmiii  Thiak^biU^  B&UHe^,  Toa^ Aospy  Coal^ 

so  early  as  the  month  of  January,  on  the  tops  of  the  hood,  &c.    Cinereous;  head  blacky  sring-covetts  and 

pine  trees,  making  their  hemispherical  nest  of  twigSj  hind-part  of  the  quiUs  white.    The  dieeks,  breast,  and 

and  of  the  Sphagmum  arbarennh  twO  inches  and  a  haJf  belly,  are  crimson,  and.  the  tail  is  bhi^    The  female 

diick,  and  lining  it  with  the  Liah$nfioridMi^  It  is  fixed  -is  of  a  dirty  brown>  with  the  exoeption  of  the  crown  of 

Id  the  bare  branch  by  the  resinous  matter  that  exudes  the  head»  which  is  black*  and  of  the  rmnp  which  Is 

firom  the  tree,  and  it  is  besmesred  on  the  outside  with  white.     The  yoUog  birdsj  when  first  hat<^ed»  very 

the  same  substance^  so  as  to  be  in^permeable  to  tij^  much  resemble  the  female^,  except  that  thc^  have  no 

melted  snow  and  the  rain.    In  this  warm  and  secuije  black  on-'the  iiead,  which,  with  the  crimson  on  the  . 

retreat  the  female  deposits  four  or  five  greenish^grey  .breast  of  the  msle#  appears  isbout  two  months  after  - 

eggs,  spotted  and  streaked  with  led-brown,  especially  they  l^aye  .the  neat.    The  bullfinch  sometimes  changes 

towards  the  thicker  end.    The  cross-bills  are  of  placid  it^  plumagei  i^nd  becomes  quite  blaek  durimr  egnfine- 

dispositions,  and  n6t  intractable  in  confiuefcnent.    Dc  ment,  especially  when  fed.  with  hentp-seedT.   In  the 

Townson,  when  at  Giftttingen,  kept  several  of  them>  ,l#everian  Ma^eum  tbersi  was  an  entirely  white  yariet)^; 

which,  in  consequence  of  gentle  treatment,  soon  became  and  one  neasly  ao  ^itas.  shot  in  Nov.  1801,  by  Mr. 

ao  tame,  that  he  suffeHred  them  to  be  loose  in  his  study^  Spearman  of  Wtertoni    Nestlings  peifiietly  white  have 

and  to  exhibit  their  proceedings  without  constraint,  so  been  kn<vwn  toaasuoie  tbaur  ordinary  hues  when  full 

that  they  would  often  come  to  hie  table>  when  he  was  -jn^wn*    The  usual  leogth.  of  this-  bird  is  scarcely  six 

wrfting,  and  carry  o(P  his  pencils,  litde  chip  bpxes,  in  inches;  hu^  there  /is  d  raoe^  or  variety,  somewhsft 

which  he  occasionally  kept  mseCts^  and  other  small  ar«  laiger,  and  mudb  priaed  by  the  biixUfanciers.    The 

tides,  and  would  tear  them  to  piecea  almost  insUntly.  apecias  inhabits  Europe  and  Siberia..   In  summer  it 

When  he  gave  them  almonds  in  their  •  shells^  they  affects  woods,  espedally  sui^i  aa  aee  situated  in  hilly 

:^i.i  '^^  .1.   1.  ^^1^ .  Notaithatanrting  the  ajp^  disiricta j.  but  in  winter.it  approsfifaea  neaier  ui  eulii»^ 
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^teitlM-   rated  places,  aad  feeda  on  aeeda,  winter  berries,  &c. ;  partake  of  insect  food.    They  are  ¥ery  generally  scat*  (MH^ 

^yy^   ^  in  the  apring  it  frequents  orcbaids  and  gardens,  where  tered  oyer  the  face  of  the  earth,  but  are  most  numerous     ^^ 

^~»^-^"  it  hunts  the  worms  and  insects  that  are  lodged  in  the  in  the  warm  and  hot  latitudes.  Many  of  them  are  subject  ^^^ 

t^der  buds  of  the  trees.    On  peroeiying  a  bird  of  to  a  twofold  moulting,  in  which  case  the  male  takes  m 

prey,  or.other  object  of  alarm,  it  plunges  into  the  thick-  winter  the  livery  of  the  female. 

est  bush  within  reach,  and  remains   perfectly  silent         F,  coccoihraustes,  Tem.  Loxia  coceothrausUK,  Lin.  C^eoo. 

and  tranquil  till  the  cause  of  its  apprehension  has  dis-  &c.  Coceoikraustet  vtUgaris,  Cut.  and  Vieil.    Grosw*  ^banai 

appeared.    Bnllfinches  are  not  gregarious,  but  may  be  beaky  Hawfinch^  Haw^grogs^fcnky  Henafinch^grotS'^ah^ 

generally  seen  in  pairs  or  broods.    They  remain  with  or  Cherry  Finch.    Cinereous  chesnut ;  a  white  line  on 

us  throughout  the  year.    Hie  nest  is  composed  of  the  wings,  middlenquill  feadiers  rhomboid  at  the  tip, 

amall  dry  twigs,  lined  vrith  fibrous  roots,  or  hair,  and  lateral  tail-feathers  blaek  at  the  base.    The  length  of 

pkced  in  some  thick  bush,  particularly  in  the  haw-  this  spedes  is  nearly  seven  inches,  its  extent  of  wii^ 

thorn,  either  in  woods  or  hedges.    The  female,  aided  ten  inches  eight  lines,  and  its  weight  about  two  ounces, 

by  the  male,  begins  building  it  about  the  latter  end  of  The  female  resemUes  the  male,  but  her  colours  are  less 

April,  or  the  banning  of  May,  and  has,  for  the  most  vivid ;  and  the  space  between  the  eye  and  the  bill  is 

part,  two  hatches  in  the  year,  each  consisting  of  from  usually  grey  instead  of  black.    In  some  individuals  the 

three  to  six  bluish-white  blunt  eggs,  marked  at  the  head  is  wholly  black,  in  others  the  whole  upper  por- 

larger  end  with  a  band  of  brown  and  purple  spots,  tion  of  the  body  is  of  that  colour^  whilst  others  have 

When  the  female  is  seated  on  them,  the  mak  fetches  been  met  with  which  are  white,  with  the  exception  of 

her  food,  and  shows  her  every  mark  of  tender  attadi-  the  wings.    The  other  subordinate  shades  are  inne* 

ment     The  native  notes  of  ti^e  bullfindi  are  few,  merable ;  for  it  is  rare  that  any  two  exactly  resemble 

simple,  and  not  very  audible^  but  remarkable  for  soft-  one  another. 

ness ;  and,  in  confinement,  especially  if  caught  young,        These  birds  inhabit  Europe,  as  far  as  Sweden  north- 

.  it  may  be  taught  a  considerable  variety  of  tunes.    '<  I  wards,  and  usually  appear  in-  this  island  in  autumn, 

know  a  curious  person,"  says  the  author  of  Adonohgie^  continuing  till  April,  and  fiytng  about  in  small^  flocks 

"  who,  having  whistled  some  airs  quite  plain  to  a  bull-  of  four  or  five ;  but  fhey  are  not  regular  migrants 

finch,  wasagreeably  surprised  to  hear  the  bird  add  such  with  us,  though  they  have  sometimes  been  known  to 

fraceful  turns,  that  the  master  could  scarcely  recognise  breed  about  Bath.  They  are  much  more  plentiful  in 
is  own  music,  and  acknowledged  that  the  scholar  ex-  Germany,  France^  Italy,  &ar ;  and  they  breed  in  Bur- 
celled  him."  It  must,  however,  be  admitted,  that  if  gundy  in  April.  To  some  of  the  districts  of  Lorraine 
the  bird  be  Ul  directed,  it  acquires  harsh  strains  with  they  seem  to  be  attracted  in  multitudae,  by  the  profu- 
thesamefiualit^.  Thus  Buffbn  mentions  the  case  of  .  sion  of  the  cherry-trees,  for  they  feed  on  the  pips  of 
one  which  had  never  'heard  any  person  but  carters  that  fruit  with  great  voracity.  They  are  likewise  par- 
iiriustle ;  and  it  whistled  like  them,  and  with  all  their  tial  to  juniper  Mrries,  pine  cones,  beech-mast,  the  ker- 
.  atrength  and  coarseness.  It  likewise  learns  to  articu-  nel  of  the  almond,  walnut,  &c  breaking  the  hardest  of 
late  words  and  sentences,  and  utters  them  with  such  diem  with  their  bill  as  easily  as  other  birds  brei^  the 
delicacy  of  accent,  that  we  might  almost  suppose  it  fdt  seed  of  hemp.  The  nest,  which  is  commonly  placed 
their  emphasis.    These  birds  are,  besides,  susceptible  .in  the  fork  of  a  tree  or  bush,  about  ten  or  twelve  feet 

•  of  attachment  both  strons  and  durable  t  for  some  of  f^om  the  surface  of  the  ground,  is  of  a  hemispherical 
them,  after  having  efiected  their  escape,  and  passed  a  form,  composed  externally  of  dried  fibres,  intermixed 
whole  year  in  the  woods,  have  been  Imown  to  recog-  with  lichens,  and  lined  with  finer  materials,  as  hair  or 

•  nise  the  voice  of  their  former  caistress,  uid  to  return  to  wooL    The  eggs,  which  vary  from  three  to  five,  are 
.  forsake  her  no  more;  and  others  have  pined,  and  even  roundish,  and  of  a  bluish^green  tinge,  spotted  'with 

died  of  melancholy,  on  being  removed  from  the  object  olive-brown,  and  a  few  irregular  black  markings.   The 

of  their  first  afiection.    From  Uieir  docility  they  may  young  are  fed  with  insects,  chrysalids,  and  oUier  soft 

.  be  trained  .to  many  amusing  tridu,  as  to  alight  ma  nutritious  matters.   The  note  of  the  male  is  shrill,  and, 

their  master's  shoulder  at  a  call,  &c    There  are  even  according  to  some,  rather  grating:  but  Colonel  Moo- 

instances  of  two  of  them  having  been  taught  to  sing  tagu  acquaints  us^  that  he  has  heard  it  sing  pleaaant- 

in  parte ;  and,  according  to  Lewin,  the  females  may  iy  in  low  pLdntive  notes,  even  in  winter,  when  the 

be  taught  to  pipe  musicu  notes.    The  msJe  will  occa-  weather  4iappened  to  be  uimsually  warm.    In  sumnoker 

aionally  couple  with  the  hen  canary,  and  be  very  at-  the  gross-beaks  chiefly  haunt  the  woods  and^  moun- 

tentive  to  her  durin|^  incubation ;  but  he  occasionally  tains ;  but  in  winter  they  descend  into  the  plains,  and 

kills  the  young  by  pKrdng  their  akull  with  his  bill.  approach  houses.    In  most  countries  they  are  partiaf 

v  Til-     m       ^  migrants.   Whenabout  to  be  robbed  of  their  offspring, 

FaiNoiLLA,  lUig.  Tem.  Gbo88.bea«.  ^^  „^^  .  vigorous  defence,  and  bite  fiercely.     In       ' 

raivofL-       Bill  short,  stout,  straight,  and  conical;  upper  man-  some  parts  of  France,  they  ai«  caught  for  the  table; 

^^  dible  gibboua,  a  little  inclined  at  the  point ;   nostrils  but  they  are  said  to  be  dry  and  unsavoury. 

basal^  round,  placed  near  the  forehead,  and  partially       F.  chlorii,  Tem.  Coocothratutes  chloritf  Cuv.  Lasut  Chk 

oonoMled  by  tne  feathers  in  front;  tarsus  shorter  than  ohiorii,  Lin.  Arc.     Grem  Grtms^beak,    Grten  Fitickf 

the  middle  4oe,  and  the  front  toes  entirely  divided ;  Prov.  Green  Linnei.    Yellowisb-gfeett,  with  the  pri- 

.wings  short,  the  third  and  fourth  quills  the  longest  mary  quills  in  front,  and  the  four  lateral  tail-feathera. 

Professor  llliger  and  M.  Temmindc  have  judidoua-  .yellow*    The  bill  thick  and  whitish ;  the  head  and 

ly  arranged,  under  thia  cati^gory,  a  great  variety  of  bandk  vellowisb-green ;  edgea  of  the  feathers  greyish, 

species,  which  Cuvier,  Vieilk^  and  oUiers,  had  distri^  inolimng  to  ash-oc^our,  aboat  the  aides  of  the  head  and 

buted  under  aevecal  genera,  but  without  sufficient  re-  oedc;  romp  and  breast  vellow  ;  tail  slightly  forked* 

fird  to  the  insensible  gradationa  and  oenunon  habits  The  plumage  of  the  female  is  less  bright,  ineliniD|f  to 

y  which  thev  are  all  so  closely  allied    They  subsist  brown  and  olivaceous.    A«  albuio,  or  white  variety, 

tOD  all  sorts  of  aeeda  andg;iaina,  which  they  open  with  sometimes  occurs.     Bather  larger  than   the  hoiaae- 

iheir  bill,  while  they  ngect  At  boAs  and  they  ranly  epanow;  Iragth  aiz  inchea  aad  a  half, .  expanae  of 
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wing  nine  ii)di6S»  weight  n^aily  eiAt  dndnas.  Inha* 
bits  Europe  and  Kamtochatlui^  and  is  very  common  in 
moat  parts  of  this  country ;  i&  summer  freqaenting 
woodsi  orcbardsj  and  gardens^  or  haunting  the  high« 
ways,  feeding  on  seeds  and  grain,  becoming  gregarious 
in  winter*  and  associating  with  chaffinches  and  yellow- 
hammers  ;  but  in  severe  cold  it  migrates  from  parti* 
cular  districts.  It  is  rather  a  late  breeder.  The  nest 
is  composed  of  small  dry  twiffs,  bents,  and  moss,  inter- 
woven with  wool,  and  lined  with  hair  and  feathers. 
It  is  commonly  placed  in  ivy  that  surrounds  a  tree,  or 
in  some  hedge  or  low  bush.  The  female  lays  from 
four  to  SQL  greenish-white  ^gs,  with  detached  spots  of 
brown  and  purple.  She  is  such  a  close  sitter^  that  she 
may  sometimes  be  caught  on  the  nest;  and  during 
incubation  the  male  is  very  Attentive  in  fetching  her 
food.  This  species  readily  intermingles  with  the  ca^ 
nary.  Its  native  song  is  trifling,  but  in  confinement 
it  will  catch  the  notes  of  other  birds.  It  is,  besides, 
easily  tamed,  especially  if  held  on  one'a  fin^rs  in  the 
dark*  and  treated  with  gentleness,  when  it  may  be 
taught  various  little  triocs  and  manoeuvres;  but  if 
mudi  e}[poaed  to  the  sun,  it  is  apt  to  become  blind, 
(trook.  p,  pdrmiia,  Tem.  Lin.  &c  Coccoikraustes  peironiat 
Cuv.  Ring'Fmchf  Ritig-^parrotP,  Foolish,  Speckled, 
and  fFkiU'tailed  Sparrow;  for,  with  its  accidental  va» 
lieties,  it  includes  F.  leucwag  tiulta,  and  Botumiensis 
of  Grmelin  and  Latham.  Grey,  with  white  superdlia, 
Ittteous  throat,  and  a  white  spot  towards  the  tip  of  the 
exterior  tail-feathers.  Length  nearly  six  inches.  It 
abounds  most  in  Germany,  but  is  also  found  in  a  large 
portion  of  Europe,  especially  in  its  southern  r^ons. 
It  has  the  figure  and  some  of  the  manners  of  the  com- 
mon marrow;  but  it  usually  resides  in  woods,  and 
often  tails  a  sacrifice  to  seveire  cold  in  winter.  It  nest- 
les in  the  holes  of  trees,  and  has  but  one  batch  in  the 
year,  consisting  of  four  or  five  brown  «ggs,  speckled 
with  white.  As  soon  as  the  young  have  acquired  suf- 
ficient strength  to  follow  their  parents,  the  fiunilies 
unite  in  fiocu,  and  are  inseparable  till  spring,  when 
each  male  selects  his  partner.  They  are  said  to  be 
migratory  in  the  northern,  but  stationary  in  the  south* 
on  countries. 

F,  domesticoy  Lin.  &c.  Pj^rgita  dom$siiea,  Cuv. 
iXwneslic,  or  Houee^Sparrow,  or  House^Finek.  Quill 
and  tail-feathers  fuscous,  body  Mack  and  grey,  and  a 
single  white  band  on  the  wings.  The  ordinary  weight 
of  uie  house-sparrow  is  about  seven  drachms,  its  length 
nearly  six  inches,  and  its  extent  of  wing  eight  inches 
e^ht  lines.  It  is  staticmary  in  Europe^  Asia,  and 
Africa,  supporting  alike  the  beat  of  Egypt  and  the  cold 
of  Siberia;  but  m  the  latter  country  not  advancing 
beyond  the  line  of  cultivated  crops.  It  is,  indeec^ 
never  found  in  desert  wastes,  or  remote  from  the  dwel- 
lii^s  of  man^  nn  the  produce  of  whose  labours  it  seems 
principally  to  subsist,  residing  in  towns  and  villages, 
about  granaries,  barns,  court-yards,  pigeon-houses, 
wherever,  in  short,  grain  happens  to  be  accumulat- 
ed or  scattered.  So  decided,  too,  is  its  partiality 
for  cherries,  that  it  U  with  difficulty  scared  from 
them.  Boffon,  Sonnini,  and  otfaien^  have  loudl;^  in- 
veighed against  the  extent  of  their  depredations; 
and,  in  some  parts  of  Germany,  they  are  a  proscribed 
race ;  but  Mr,  Bradley  also  remind  us  that  they  are 
great  consumers  of  insecu ;  for  he  ascertained  that  the 
parents  carried  to  the  nest  forty  caterpillars  in  the  space 
of  an  hour;  so  that,  on  the  supposition  of  their  enter- 
ing the  nest  only  during  tweUre  hours  eaph  day,  they 
would  occasion  a  daily  pestruetiou  of  480  caterpillars, 

4  ^ 


or  3360  in  a  week.   But  their  usefulness  is  not  limited   Oriiiiho« 
to  this  circumstance  alone,  for  they  likewise  feed  their     ^^^ 
young  with  butterflies  and  other  winged  insects,  each 
of  which,  if  not  dispatched  in  this  manner,  would  be 
the  parent  of  hundreds  of  caterpillars.  Though  familiar 
with  the  haunts  of  human  society,  they  are  very  crafty, 
and  generally  avoid,  with  great  cunning,  the  traps  and 
snares  that  are  set  for  them  in  summer ;  but  th^  am 
more  easily  caught  in  the  autumn  and  winter  by  a  baU 
fiswl  net,  when  they  collect  in  great  numbers  on  trees ; 
whereas,  in  summer,  they  seldom  or  never  congregate. 
Their  flight  is  short  and  laborious ;  and  diey  will  rise 
lat  once,  with  noise,  and  in  a  flurry,  nor  ascend  to  any 
considerable  elevation.    They  have  no  native  song; 
and,  for  the  most  part,  only  a  disagreeable  d^irp ;  but 
one  may  discriminate  their  calls  of  afiection  and  alarm ; 
and  they  are  capable,  when  in  confinement,  of  acquir- 
ing the  notes  of  the  linnet,  and  of  some  other  birds 
within  hearing.    They  are,  for  the  most  part,  easily  • 
domesticated,  but  are  less  afiectionate  to  their  keepers 
than  the  canaries,  and  several  other  small  birds.     In 
autumn  they  are  often  gregarious,  but  more  steadily  * 
«o  in  winter.    The  males  are  very  ardent  in  courtship, 
and  fight  obstinately  for  the  possession  of  their  mates. 
Like  the  wren  and  titmouse,  the  sparrow  carefully  se- 
cures for  itself  a  nest  in  which  it  may  roost  during  the 
winter,  and  from  which,  in  very  severe  cold,  it  some* 
times  does  not  go  out,  even  during  the  day.  The  female 
constructs  her  breedipf^  nest  confbrmably  to  the  place 
which  she  selects  for  mcubation,  as  in  the  hole  of  a 
wall,  in  thatch,  under  the  eaves  or  gutters  of  a  house, 
.  or  in  the  nest  of  a  martin,  or  other  bird,  and  especially 
in  the  bottom  of  that  of  a  rook.  In  some  of  these  cases,, 
it  is  rather  carelessly  made  up  of  hay  and  feathers ; 
but,  when  placed  on  the  top  ot  a  tree,  it  is  usually  as 
large  as  a  man's  head,  with  a  cover  to  keep  off"  the  rain, 
composed  chiefly  of  hay  and  straw,  and  warmly  lined 
with  feathers  and  fragments  of  thread,  or  worsted,  bits 
of  doth,  or  any  refuse  material  of  that  description  that 
can  be  picked  up  about  houses.    If  the  nest  should  be- 
destroyed,  another  is  reared  in.  the  course  of  twenty, 
fpur  hours.    The  female  lays  from  four  to  six  mr  eig^t 
greenish-white  eggs,  thickly  dotted  with  dusky  and 
cinereous,  and  usually  breeds  thrice  in  the  year,  which 
accounts  for  the  great  multiplication  of  the  species.  In 
some  parts  of  France,  particiUarly  la  the  departments 
of  the  Meurthe,  the  Mouse,  and  the  Vosges,  tne  people, 
both  in  the  towns  and  in  the  country,  are  accustomed 
to  hang  on  the  outside  of  their  houses  earthen  pots,  in> 
which  the  sparrows  breed,  and  which  supply  the  fiunily 
with  young  ones  for  the  table.    The  kii^  d  Persia 
have  these  birds  trained  to  hunt  the  butterfly.    It  is 
worthy  of  remark,  that  the  white  variety  is  persecuted 
even  by  its  own  species ;  and  that,  from  its  conspicu- 
ous appearance,  it  is  very  liable  to  be  devoured  by  birds 
of  prey.  G^rardin  mentions  an  instance  of  a  tame  spar« 
row  which  lived  eighteen  years,  and  died  in  conse- 
quence of  the  rigorous  cold  of  1788 ;  but,  near  the  close 
of  its  life,  it  oihibited  every  synqptom  of  age,  had 
grown  grey,  became  fretful,  and  bit  with  greatkeenness. 
Mr.  Donovan  mentions  having  in  his  possession  a  spe- 
cimen of  the  house  sparrow^  m  which  all  the  fore  toes 
are  double ;  so  that  each  foot  is  furnished  with  six  toea 
in  front ;  and  the  back  toe,  which  is  single,  as  usual, 
on  one  side,  is  treble  on  the  ;other,  except  which  there 
is  no  material  appearance  of  distortion,  every  toe  being 
distinctly  formed,  and  armed  with  its  proper  daw. 

F.  moniana,  Lin.  &c.  Jhfrgiia  motUana,  Cuv.  ZoxMsMontaaa. 
Hamburgia,  Gmd*  Tru,  or  Mouniain  Fmok^  Tree  or 
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Omiih*-    Mouniain  Sparrtm,  Hawhnrgh  Gross-heak^  Hamburgh  White  observes,  that  grek  flecks  of  duiflliidhes,  eon*  OreitlJ 

'^gy*       Tree  Creeper^  &c.   Quill  and  UiUfeathera  ftiscous^  body  sisting  mostly  c^  females,  ^P^^  ^^  ^  neighbourhood      jy •  J 

•^         black  and  gr^,  with  a  double  white  band  on  the  wings,  of  Selbofne  about  ChristmaSk    In  France,  and  posnbly  '*-*^''^ 

This  species  is  by  no  means  so  plentiful  in  Yorkshire,  in  various  other  countries,  they  appear  to  be  partial 

Lancashire,  and  Lincolnshire,  as  has  been  represented ;  migrants.    They  begin  their  short  and  frequently  re« 

every  house  sparrow  which  happened  to  breed  in  a  tree  peated  carol  early  in  sprinff,  and  continue  it  till  the 

having  been  confounded  IsiUi  it«    In  this  island  it  has  summer  solstice,  after  whic£  they  only  chirp.    In  con*  ' 

not  been  observed  farther  north  than  the  counties  just  finement  they  are  capable  of  acquiring  the  notes  of  the 

mentioned :  but  it  is  a  native  of  North  America,  and  canary,  nightingale,  &c  and  even  the  articulation  of  a 

not  uncommon  in  some  of  the  temperate  parts  of  Eu-  few  words ;  and  since  it  has  been  discovered  that  they 

rope,  and  even  Siberia.    It  is  considerably  inferior  in  sing  most  and  in  ^eatest  perfection,  when  blind, 

sise  to  the  preceding,  though  the  difference  in  weight  there  are  found  individuals  inhuman  enough  to  deprive 

is  only  about  a  drachm.    Its  note  is  similar  to  that  of  them  of  sight.  According  to  Friscfa,  the  prelude  ix  the 

the  house  sparrow,  but  somewhat  more  shrill.    The  chaffinch's  song  is  composed  of  three  similar  notM,  or 

nest,  which  is  composed  of  hay,  feathers,  horse  hair,  strokes,  the  quaver  of  seven  different  notes  descending,  I 

&a  n  made  in  holes  and  cavities  of  trees,  and  never  and  the  close  of  two  notes ;  and  Lottinger  has  remark- 

among  the  bnmehes,  nor  in  buildings.    The  eggs  are  ed,  that,  in  anger,  its  ahr  is  simple  and  shrill ;  in  fear, 

from  five  to  seven,  of  a  cinereous  white,  minutely  pBsiintive,  shart,^and  often  repeated ;  and  in  joy,  lively, 

dotted  and  ^eckkd  with  reddish  and  ashen  spots.  and  terminathig  with  a  "sort  of  burdei).    Both  sexes 

The  tree  sparrow  is  a  lively  active  little  bird;  and  have  amonotonous  call-note,  which  has  been  represent- 

when  it  alights  on  the  ground,  or  on  a  bough,  it  has  a  ed  by  iwhik  and  pink.  The  male  likewise  emits  a  rough 

variety  of  motions,  whirling  about,  ami  jerldng  its  tail,  rattling  sound  during  rain.    These  binds  chiefly  sub- 

The  young  may  be  reared  in  a  cage ;  but  they  are  not  sist  on  small  seeds,  of  various  kinds,  especially  in  the 

remarkable  either  for  their  musical  talents  or  their  do-  winter ;  but  they  also  eat  insects  and  their  larvse,  with 

dlity.    According  to  Frisch,  it  will  breed  with  the  which  they  likewise  feed  their  young.    They  manifest 

canary,  and  the  mongrel  oflspring  may  have  contributed  great  dexterity  in  removing  the  husk  from  wheat,  oats, 

to  peoplex.  the  histoiy  of  the  genuine  lineage.  &c.  before  devouring  the  mealy  part.    From  their 

Serious.  F.  utinuif  Lin.  &c.    Car&elis  terhme,  Cnv.    Serin  sprightly  manner,  incessant  motions,  and  elegant  plu- 

Fineh»    Greenish;  the  lower  mandible  whitish  ;  sides  nf^ge,  has  been  deduced  tiie  proverbial  expression,  as 

ci  the  baek  spotted  with  fuscous,  and  a  yellow  band  on  gay  ae  a  chaffinch,    ThejT  more  freijuently  sit  sauatted 

the  wings.    Length  four  inches  eight  lines.    The  fe-  than  perched,  and  never  walk  hopping,  but  trip  lightly 

male  is  a  little  more  slender  than  the  male,  but  her  along  the  ^und,  and  are  constautty  bu^*  in  pidcing^ 

ploma^a  ia  neariy  similar.    Native  of  Spain,   Italy,  up  something.    Their  flight  is  unequal ;  and,  when 

Aestriay  Tuiiceyt  the  south  of  France,  &c.    According  their  nest  is  attacked,  they  hover  abouti  screaming. 

toSoopolf,  who  ranges  it  with  the  Loxias,  it  is  gregari-  The  males  frequently  maintain  obstinate  combats  for 

otts  in  the  spring*  frequenting  orchards,  often  taking  their  mates,  and  fight  till  one  of  them  is  vanouished, 

fludden  flighto  upwards,  and,  after  flntterinff  and  warb^  and  competed  to  give  way.    The  nest  is  nicely  com- 

ling  in  the  ahr  for  some  time,  alighting,  with  expanded  posed  of  green  moss,  curiously  mixed  with  lichens, 

wings,  nearfy  on  the  same  spot  whence  it  rose.    It  eats  interwoven  with  wool,  or  the  fibres  of  roots,  and  lined 

agreatvariety  of  small  seeds,  but  is  partial  to  those  of  with  feathers,  hair,  and  spiders'  webs.    It  is  often 

hemp  and  cabbaj^.   It  nestles  in  osiers  planted  on  the  placed  against  the  side  of  a  tree,  particularly  in  ivy, 

banks  of  jivcrs,  in  fhiit  trees,  beeches,  oaks,  &e.  em*  or  in  some  forked  branch  of  a  bush ;  and  not  uncom- 

plc^ing  chiefly  hair  and  moss,  and  lays  four  or  five  monly  in  our  orchards  and  gardens,  or  apple-trees, 
white  e^fs,  marked  at  the  larger  end  with  a  ring  of  overgro#n  with  moss  and  likens,  and  so  assimilated 

brown  and  reddish  spots.  Itsnote  is  strong  and  varied;  to  me  surrounding  materials  and  colour  as  hot  to  be 

and  it  wilUngly  borrows  graces  from  the  air  of  the  readilv  perceived.    The  male  is  verv  assiduous  in  his 

goldfinch,  to  which  it  appears  to  be  much  attached.  attendance  during  hatching  time,  seldom  straying  far 

Calebs.  F*  codebM,  Lin.  &c.    Chaffinch^  Prov.  Beech-Finch^  from  the  nest,  and  then  only  to  procure  food.     The 

Horu^Finch,  While^Linnei,  Pink,  Twink,  Shitfa^  Scad*  e^gs  are  four  or  five,  of  a  greenish-blue,  or  dirty-white, 

a,  Skeily,  and  Shell- Apple.  Quills  white  on  each  side ;  tinged  with  purple,  and  marked  with  cofFee-c<doured 

e  three  first  purely  so;  the  two  outer  tail-feathers  streaks  and  spots,  particularly  at  the  larger  end.   Birds 

obliquely  white.    The  very  various  markings  of  this  of  this  species,  destined  for  confinement,  should  be 

well-known  bird,  which  ako  change  considerably  ac-  taken  from  the  nest,  for  the  old  ones  will  scarcely  sub- 

Cardiff  to  the  season,  need  not  to  be  here  detafled.  The  mit  to  captivity. 

female  is  duU-neen  above,  has  the  breast  and  belly        F.  fnoniifringiila,  Lin.  &e.  including  the  Lutensis  Mollti^ 

yellow,  wants  the  red  on  the  breast  and  other  parts,  of  Gmelin.  Mouniain  Finch,  Bramble,  Brambltng^  or  giUa. 

and  is  less  sprightly  in  her  attire.    A  white,  and  other  Kate.    Black  above,  with  the  feathers  margined  with 

varieties,  somethnes  occur ;  and,  even  among  those  of  rufous ;  under  parts  and  vent  white ;  throat  and  breast 

the  same  district  consklerable  diflerences  may  some-  rufi^scent.  Literal  tail-feathers  blackish,  and  externally 

times  be  remarked.  margined  with  white.    The  female  is  somewhat  leas 

The  chaffinch  is  rather  less  than  the  house  sparrow,  brignt  in  tiie  colouring,  and  smaller  in  dimensions,  than 

and  measures  six  inches  four  linea  in  length,  and  nine  the  male^  the  total  length  of  the  latter  is  six  inches 

inches  ten  lines  in  extent  of  wing.     It  is  generally  and  a  half;  its   alar  expansion  ten  inches,  and  its 

spread  over  Europe,  from  Sweden  to  Gibraltar,  and  has  weight  about  an  ounce.    It  inhabits  Europe  and  Asia, 

been  also  observed  on  the  coast  of  Africa,  and  in  some  breeding  in  the  beech  and  pine  forests  of  the  northern 

parts  of  Asia.    With  us,  most  of  the  species,  at  least,  regions.    Edwards  observed  some  that  were  brought 

continue  ail  the  year  round ;  but  the  females  migrate  from  Hudson's  Bay,  under  the  name  of  Snon-Birds  / 

from  Sweden  to  Holland  in  autumn,  leaving  the  males  and  people  who  traded  to  that  country  assured  him 

behind  tham^  and  return  to  them  in  die  spring.    Mr.  tihat  thqr  were  the  first  birds  which  appeared  every 


OUNITHOLOGT. 


77 


Hko*  yttar  on  tibt  Mtam  of  ipiing;  bcfiokeetcn  t]i6  loowt    together^  perch  on  tb«  fame  trees,  ttdi  aho^ttbe  be-   Omitbo- 


J°wr'  ,  were  netted.  In  aome  years,  they  arrive  in  the  tem« 
perate  reffiona  of  Europe  in  immense  flocks.  The 
time  of  their  paaaage  is  the  autumn  and  winter,  when 
they  frequently  return  a^ain  in  eight  or  ten  days,  but 
amnetimea  remain  till  spring.  During  their  stay,  they 
consort  witft  the  chaffinches  >  and^  like  the  latter,  court 


ginning  of  spring,  they  all  chant  at  onice.    They  lodge,  [  ^^: 
daring  the  night,  in  oaKs  and  elms,  whose  leaves,  though         ^^ 
withered,  have  not  yet  fiiUen.    They  are  likewise  seen 
on  the  linden  and  poplars,  on  the  buds  of  which  they 
feed,  as  well  as  on  various  small  seeds,  as  of  flax,  hemp^ 
thistles,  rape,  raddisby  millet,  plantain,  popp^,  &c. 


concealment  in  the  thick  foliage.    In  the  winter  of    Their  walking  is  a  sort  of  hop^  but  their  flight  is  con« 


1765,  more  than  six  hundred  dosen  of  these  birds  were 
killed  eveiy  night  in  the  pine  forests  situated  four  or 
five  leagues  from  Sarbourg,  in  Lorraine.  The  people 
were  not  at  pams  to  shoot  them,  but  knocked  them 
down  with  awitdies ;  and,  although  this  massacre  last- 
ed the  whc4e  winter,  the  congregated  mass  was  scarce- 
ly perceptibly  thinned.  But  no  where  are  they  known 
to  appear  so  regularly  ae  in  the  forests  of  Weissenburg, 
which  are  plentifully  stocked  with  beeches,  and  conse- 
quently arord  abundance  of  mast,  of  which  they  are 
ao  fond  that  they  eat  it  day  and  night.  They  also  live 
on  all  sorta  of  small  seeds.  When  they  arrive  from 
the  north,  they  are  fkr  from  shy,  and  allow  persons  to 
come  near  them.  They  fly  dose  together,  and  alight 
and  rise  in  the  asne  compact  body.  When  they  feed 
in  the  fields,  they  are  observed  to  perform  the  same 
raanoeuvrea  at  tlie  pigeons.  When  the  winter  is  se* 
vere,  they  are  sometimes  seen  in  large  flocks  on  the 
coast  of-Kerit  and  Sussex,  and  occasionally  so  exhaust- 
ed as  to  suffer  themselves  to  be  taken  up.  They  are 
also  found  in  the  interior  parts  of  the  kingdom  during 
that  season  consorting  with  chaffinches  and  yellow- 
hammers ;  and,  in  hard  winters,  they  frequently  resort 
to  the  neighbourhood  of  Edinburgh.  Their  song  is 
far  from  being  so  pleasing  as  that  ofthe  chaflinchy  and 
baa  been  compared  to  the  screech'of  the  owl,  and  the 


tinuous  and  uniform.  They  sometimes  place  the  nest 
on  the  ground,  sometimes  between  the  vme  props,  or 
in  the  vine  itself/  in  a  juniper,  furze,  or  gooseberry ' 
bush,  in  haael  trees,  hedges,  copses,  &c.  It  is  composed 
outwardly  of  small  fibrous  roots  and  dried  leaves,  in* 
teifwoven  with  wool,  and  lined  with  feathers,  hair,  and 
a  large  quantity  of  wool.  The  number  of  eggs  usually 
varie6  fVom  four  to  six,  and  they  are  of  a  dirty  or  blu« 
ish-white,  with  numerous  reddish-brown,  or  flesh*oo« 
loured  specks,  and  short  lines.  For  the  most  part  there 
are  two  broods,  the  first  of  which  is  hatched  in  May  ; 
but,  if  the  nest  is  destroyed,  the  female  will  continue 
breeding  till  August.  During  incubation,  the  male 
serenades  his  partner  with  his  sweeter  notes ;  but  he  . 
sounds  alarm  by  a  diffierent  call,  and  expresses  mani* 
feat  uneasiness  when  she  is  threatened  by  invaders> 
flying  to  a  little  distance,  and  then  returm'ng  with  ap- 
parent anxiety  and  agitation :  they  then  both  fly  ofl^,  ^ 
and  do  not  return  for  about  an  hour,  unless  the  hatch-  [ 
ing  is  ofi  the  point  of  taking  place,  when  their  absence 
is  shortened.  The  female  is  destitute  of  song,  and  even 
the  adult  males,  taken  out  of  the  nest,  seem  not  to  pro« 
fit  by  instruction,  the  male  nestlings  alone  being  8us« 
ceptible  of  musical  education.  They  are  very  familiar^ 
and  BO  easily  tamed  as  to  appear  quite  cheerful  five 
minutes  after  they  are  taken,    when  brought  up  under 


mewing  of  a  cat    They  have  two  cries«  one  a  sort  of    the  nightingale,  goldfinch,  wood  lark,  &c.  they  acquire 


chilling,  and  the  other,  which  they  utter  when  they 
ait  on  the  ground,  resembles  that  of  the  stone«chat,  but 
is  neither  so  strong  nor  so  dear.  Yet  they  are  sus- 
ceptible of  the  same  degree  of  instruction ;  and,  when 
kept  near  another  bird,  whose  warble  is  more  agree* 
ablef  their  song  is  gradually  mellowed,  and  more  or 
less  assimilated  to  that  which  thev  hear.  About  the 
end  of  April  they  begin  to  build  their  nest,  pretty  far 
np  in  the  more  brandiy  pines,  composing  it,  outward* 
ly,  of  hrona  and  long  mosses,  and  inwardly  of  hair, 
wool,  and  feathers.  The  female  lays  four  or  five  whit* 
iab  eggs»  spotted  with  yellowish ;  and  the  young  may 
be  seen  ffitting  from  branch  to  branch,  about  the  end 
of  May.  The  flesh,  though  eatable,  is  frequently  bit- 
ter, owing,  it  is  supposed,  to  their  feeding  on  the  seeds 
of  the  broom.  Acccnrding  to  Olina,  the  brambling  Uvea 
about  five  years. 
;M>ft^H"s  ^'  camnaUna,  Lin.  &c  indudinff  the  lAnoia  of  Gmelin. 
ComaiOfi,or  Brawn  Linnet,  Grey  Linnet,  Greater  Redpole, 
Greater  Redpole  Finch,  Red»headed  Lhmet,  or  lied: 
breoited  Unnet*  The  markings  of  this  spedes  so  near. 
ly  approach  to  those  of  theitfon/ium,  that  we  gladly 
sudopt  the  specific  definition  of  Temminck,  especially  as 
the  colourings  of  both  spedes  are  liable  to  great  varie. 
ties.  Bill  strong  and  blackish,  of  the  breadth  of  the 
forehead ;  throat  whitish,  marked  in  the  middle  with 


MMne  brown  spots.    Length  five  inches  one  line ;  alar    they  are  commonly  cidfe^  French  Linnets. 
extent  eight  inches  dght  lines.    This  species  inhabiu    mage  of  the  female  is  dull  brown. 


the  respective  songs  of  those  birds.  Nay,  they  may 
be  taught  to  articulate  a  few  words  with  distinctness,, 
and  are  extremely  playful  and  caressing,  evindng  the 
strongest  attachment  to  those  who  have  the  charge  of 
them,  and  sometimes  reco|^nising  thein  even  by  the 
sound  of  their  step  in  an  adjoining  room.  An  instance 
is  recorded  by  O^rardin  of  one  which  possessed  these^ 
winnin^i  properties  in  an  eminent  degree,  and  which 
was  acddentally  drowned  at  the  age  of  sixteen. 
.  F.  niontiufH,  Lin.  &c.  Mountain  Linnet^  Twite,  or  Montlum' 
Twite  Finch*  The  bill  forming  a  OHnpIete  triangle^ 
the  throat  rufous,  without  any  spot,  and  the  le^  black. 
The  top  of  the  head  and  rump  are  red.  It  is  larger 
than  the  preceding,  with  which  it  occasionally  assod* 
ates.  It  is  a  native  of  Europe,  and  builds  in  hilly  di8« 
tricts,  making  its  nest  of  moss  and  roots  of  plants, 
mixed  with  heath,  and  lined  with  finer  headed  and 
fibrous  root9.  The  eggs  are  bluish*white,  faintly 
spotted  with  purplish-red  at  the  larger  end.  The  note 
of  these  birds  is  short,  trifling,  and  unniusical ;  and 
the  syllable  twite,  which  they  seem  frequently  to  re« 
peat»  has  given  rise  to  their  popular  name.  In  the 
south  of  England,  large  flights  of  them  may  be  ob* 
served  during  the  winter^  feeding  on  such  plants  aa 
remain  and  ripen  their  seeds,  on  the  se»-walls  and 
marshes;  and»  as  they  come  from  the  French  coastf 

The  plu* 


Europe  and  America,  and  b  very  partial  to  vineyards. 
In  many  parts  they  haunt  the  sea-shore,  and,  in  the 
breeding  season,  often  resort  to  vineyards,  furzy  comw 
mons,  £c.  They  fly  in  flocks  during  the  autumn  and 
winter,  when  many  of  them  are  caught  in  particular 
countries.    They  fly  very  crowdedi  alight  and  rise 


JP.  tpinue,  Lin;  &c.  Siekim  or  Aberdevine.^  Fuscous,  Splous. 
with  yellowish  biU;  feathers  ofthe  breast  tif^ped  witl^ 
rose  oofeur  ;  tail  slightly  fbrited.  ipength  nearly  five 
inches.  Inhabits  many  parts  of  Eunqpe,  and  is  plenti^ 
ltd  m  the  western  and  southern  parts  of  Russia,  but  is 
not  met  with  in  the  UraUan  diain,  nor  in 
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ORNITHOLOGY, 


Ornitho-  One  of  the  Tfttrkties  is  said  to  reside'in  SHoBki,  and 
^^S'  another  in  South  America.  Though  migratory  in  most 
places,  it  seems  to  observe  no  reguTar  periods ;  and  it 
js  sometimes  seen  in  large,  and  at  other  times  in  very 
small  flocks.  According  to  some  writers,  the  great 
flights  happen  only  once  in  the  course  of  three  or  four 
ytors.  Kramer  informs  us,  that  in  the  forests  border- 
ing on  the  Danube,  thousands  of  young  siskins  are 
frequently  observed  that  have  not  dropped  their  first 
feathers,  and  that  yet  it  is  rare  to  meet  with  one  of  their 
nests.  But  this  need  the  less  to  surprise  us,  when  we 
consider  that  they  are  birds  of  elevated  flight,  and  ac- 
customed to  breed  on  the  tops  of  pines  and  firs,  in 
mountainous  situations.  The  nest  is  placed  in  the  fork 
of  a  tree,  and  composed  of  diy  bents,  mixed  with 
leaves,  and  amply  lined  with  feathers.  The  female  lays 
from  three  to  five  eggs,  of  a  greyish-white,  dotted  with 
purple  brown.  This  species  rarely  approaches  houses 
or  villages,  living  in  woods,  and  among  juniper  bushes, 
in  summer,  and  in  alder  groves  in  winter,  associating 
with  the  lesser  redpole,  and  subsisting  on  the  catkins 
of  the  alder,  the  seeds  of  the  hop,  &cc  In  Germany  it  is 
sufficiently  numerous  to  injure  the  hop  gardens,  and  in 
France  it  nips  the  blossoms  of  apple  trees.  In  some 
parts  of  the  south  of  England  it  is  called  the  barley 
lirdi  from  its  appearing  when  that  grain  is  sown.  Its 
song,  though  not  so  loud  and  powerful  as  that  of  the 
canary,  is  pleasing,  and  considerably  varied.  Though 
taken  when  full  grown,  the  siskin  is  famih'ar,  cheerful, 
and  docile  in  captivity,  and  will  imitate  the  notes  of 
other  birds,  even  to  the  chirping  of  a  sparrow.  Like 
the  goldfinch,  it  may  be  easily  taught  to  draw  up  its 
little  bucket  with  water  or  food,  to  eat  from  the  hand, 
to  alight  on  a  person,  on  the  ringing  of  a  bell,  &c.  It 
^inks  frequently,'  and  takes  pleasure  in  sprinkling 
water  over  its  feathers.  The  male  breeds  freely  with 
the  hen  canary,  and  is  assiduous  in  his  attentions  to 
her,  carrying  and  arranging  the  materials  of  the  nest, 
and,  during  incubatibn,  regularly  supplying  her  with 
food.  Such,  indeed,  is  the  benignity  of  temper  mani- 
fested  by  the  species,  that  they  not  only  abstain  from 
quarrelling  with  other  birds,  in  a  volery,  but  even  fetch 
rood  to  such  of  them  as  have  become  the  objects  of - 
their  intimacy. 

'  jP.  linaria,  Lin.  &c.  Linaria  borealis,  Vieil.  includ- 
ing the  Flavirosiris  of  the  Fauna  Suecica,  which  is  the 
young  before  the  second  moulting.  Lesser  Redpole, 
JLesser  Red'headed  Linnei,  or  Lesser  Redpole  Finch*  Bill 
a  lengthened  cone.  Compressed,  slender,  and  very 
i^arp  pointed,  throat  black.  Length  five  inches,  weight 
about  two  drachms  and  a  half.  Native  of  the  northern 
and  temperate  regions  of  £urope,  Asia,  and  North 
Americas  preferably  haunting  alder  groves,  breeding  as 
far  north  as  Greenlind,  placing  their  nest  in  the  trunk 
of  an  alder,  or  between  the  branches  of  a  bush,  and 
Composing  it  of  three  layers,  the  first  consisting  of  benta 
and  a  few  small  sticks,  the  second  of  feathers  Sad  moss, 
and  the  third  of  the  down  of  the  cotton  grass,  in  which 
last  the  female  deposits  four  or  five  eggs  of  a  bluisb- 
whit^,  thickly  sprinkled  with  reddish  spots,  especially 
at  the  larger  end.  In  this  country  these  birds  are 
known  to  breed  in  Scotland,  Wales,  and  the  north  of 
England.  Mr.  Pennant  found  one  of  their  nesta  on  an 
alder  stump*  **  The  bird,"  he  adds,  'f  was  so  tenacious 
of  her  nest,  as  to  sufier  us  to  take  her  off  with  our  hand, 
and  we  found  afler  we  released  her,^8lie  would  not  forw 
sake  it."  It  was  lined  wtth  hair.  Lewin  alludes  to 
tmother  which  was  lined  with  the  down  of  thistles, 
fiuch  diversities  in  the  structure  of  the  nest^  and  in« 


Linarli. 


•  stanoss  of  which  m%ht  be  grwtly  nniltipli«d,  would  Oraitiis*j 
indicate  that,  in  the  process  3  forming  them,  bieda  are      ^' 
not  impelled  by  blind  undeviatmg  instinct.  ''"*"»  H 

The  lesser  redpoles  quit  the  arctic  regions  in  Octo* 
ber,  and  do  not  re-appear  till  April ;  yet  they  seldom 
migrate  far  southward  ;  for  they  are  not  found  in  the 
south  of  France,  exoept  during  very  severt  winters ; 
nor  in  America  do  they  pass  beyond  Pennsylvania,  not 
even  visiting  that  province,  till  the  winter  has  fairly  set 
in,  and  all  the  ground  is  covered  with  snow,  whence  their 
American  name  of  «sow-6<rdf«  which,  however,  has  been 
vaguely  applied  to  all  the  small  birds  which  reside  ia 
the  central  states  only  in  winter.  They  are  partial  to 
the  catkins  of  the  alcuar,  and,  when  picking  them,  hang, 
with  their  back  downwards,  like  the  titmice,  and  may 
then  be  easily  taken  by  means  of  a  twi^  fastened  at  the 
end  of  a  long  pole,  and  smeared  with  bird«lime.  They 
feed  Hkewise  on  the  buds  of  the  oak/  and  on  the  seed 
of  bromegrass,  centaury,  fllxweed,  &c.  They  run  with 
great  vivacity  along  the  branches  of  birches,  poplars, 
oaks,  &c.  or  cling  to  them  with  their  backs  downwards. 
In  winter,  when  they  are  assembled  in  flecks,  many  are 
caught  in.  the  neighbourhood  of  LoodoDp  uttder  the  de- 
nomination of  slorm  redpoles.  Their  note  is  feeble  and 
plaintive,  and  during  flight,  or  when  hunting  for  food, 
they  keep  up  an  incessant  chattering. 

F.  carduelis^  Lin.  &c.  Carduelis  vulgarkt  Cuv.  Gold^  Cardiuiit. 
Jinch,  Goll  SpinA',  or  Thisile  Finch,  Quills  in  front 
yellow,  the  outer  one  immaculate ;  the  two  outer  taiU 
feathers  white  in  the  middle,  and  the  rest  of  the 
same  colour  at  the  tip.  The. goldfinch  is  rather  lesa 
than  the  chafliiich,  biding  five  inches  three  lines  in 
length,  and  nme  inches  in  stretdi  of  wing.  It  is  pleo- 
tiful  in  various  parts  of  Europe;  but  less  so  in  Asia 
and  Africa.  It  flies  low,  but  with  an  Qveply  continued 
motion,  and  not,  like  the  sparrow,  by  jerks  and  boonda. 
It  ia  active  and  laborious ;  gentle  and  aflfectionate  to 
those  of  its  own  species,  but  given  to  quarrel  with 
canaries  and  linnets.  The  species  begin  to  congregate 
in  autumn,  when  they  are  caught  among  the  bircb  of 
passage  that  pillage  gardens.  In  winter  thev  fly  in 
numerous  flocJes,  so  3i&t  six  or  eight  may  be  killed  at 
a  shot  They  subsist  on  the  seeds  of  the  thistle,  hemp, 
wild  succory,  poppy,  burdock,  and  capitated  plants, 
apd,  when  youns,  on  those  of  groundsel,  cbickweed, 
&C.  That  they  also  eat  insects  and  caterpillars,  as  has 
been  alleged,  appears  more  doubtful ;  ana  VieiUot  i9  of 
opinion  that  they  are  entirely  granivorous.  In  winter 
they  approach  the  highways  in  quest  of  food,  and  shake 
off  the  snow,  to  obtain  the  seeds  of  plants,     in  Pro-  i 

vence  they  lodge,  in  great  numbers,  among  the  almond  < 

trees ;  and,  when  the  cold  is  intense,  they  seek  the  co-  i 

verdf  thick  bushes,  and  always  in  the  vicinity  of  their  I 

appropriate  food.     The  males  begin  their  warble  early  i 

in  March  ;  and  their  music  is  iq  greatest  perfection  in  i 

May,  when,  perched  on  the  top  of  some  moderately-  j 

sized  tree,  they  pour  out  their  lay  at  day-break,  and 
are  vocal  till  sunsetl     They  continue  in  song  during  i 

the  whole  of  the  genial  season,  and  even  in  winier,  when 
kept  in  apartments  in  which  they  enjoy  the  temper, 
attire  of  spring.    Though  their  native  notes  are  seldom  i 

quite  pure  in  a  cage,  Aldrovandus  reckons  it  the  second  i 

among  the  singing  birds ;  but  the  Hon.  Daines  Bar.  i 

rington  assigns  to  it  only  the  sixth  place ;  and  both  he 
and  Saleme  have  remarked,  that  it  acquires  the  song  of  i 

the  wren  with  more  readiness  than  that  of  any  ouier  i 

bird.    Their  nest  excels  even  that  of  tht  chaffinch  ia  i 

neatness  and  compactness,  and  is  placed,  sometimes  m  i 

copses,  bushesi  or  hedges^  but  more.cQounpnly  i|i  ey^r-* 
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0t^9*    grmi*orTniit  treeSf*  and  on  the  weticest  bnndiesj  without  iu  betmying  the  least  9ig|n  of  al>pi;^li0nBioii»  Ornitlio. 

"y^.  whieh  vibrate  moat.    It  is  constructed  of  beats,  fibroiia  in  solitude,  the  goldfindi.delidhts  to  view  its  ieiage  in      ^^sr 

roots,  moss,  or  lichens,  interwoven  with  wod,  a^d  lined  a  mirrdr,  fkacying  possibljp  uat  it  se^es  another  of  ite  "-~'~*^ 

with  wool  and  hair,  covered  with  thistle-down,  .willow-  own  ^leeies  ;  and  it  will  pick  up  heqap'Seedi  grain  bf 

cotton,  or  other  delicately  sofl  substances.    Thefisinale  gxam,  jind  advance  ^  eat  it  at  the  mirror,  from  tfai^ 

begms  to  lay  about  the  middle  of  May, .  and  has  two  conviction,  we  may  presume,  that  it  b  thus  feediug  ij4 

or  three  broods  in  the  season.    Each  mitch  consists  of  .Gompanj^                                         '                  ,  .         ^ 

three,  ibur,  &ve,  or,  at  mos^  of  six  eggs,  of  a  bluish-  C  cunario,  Lin.  &c.  Canary,  Bif4,  or  Canafj/  ^aa^ft.  Canaria* 

white,  with  a  few  small  reddish-brown  spots,  chiefly  at  -3eak  and  body  whitish-yello.w ;  quills  and  tail  feath. 

the  larger  end.    On  these  the  mother  sits  with  such  ers  green.    In  its  wild  state,  as  observed  by  Lahill|Li* 

-ardour  of  attachment,  that,  when  they  are  on  the  point  di^re  and  others*  it  exhibits  a  brown  hu^,  mixed  with 

of  being  hatched,  she  patiently  encounters  wind  and  various  others  s  and  its  plumage  is  not  so  attractive  as 

heavy  rain,  and  will  raUier  be  bruised  by  hail-stonea  it  becomes  in  confinement    In  con8e(}uence  if[  ioog 

than  desert  her  charge.    The  male  watches  over  her,  domesticationi  it  has,  like  the  dog,  assumed  an  almoat 

when  she  is  engaged  in  hatching  and  rearing  the  corn*  endless  series  of  varieties,  twenty-nine  of  the  princir 

mon  offspring.   .  The  goldfinch  may  be  induced  to  unite  pal  of  which  are  indicated  by  Buffon.    The  colours  4( 

with  the  canary  and  other  congenerous  birds;  but  this  the  female  are  of  a  more  fieeble  tint  than  those  of  the 

intermixture  succeeds  best  between  the  cock  goldfinch  male.    This  bird  is  somewhat  longer  than  the  siskin, 

and  the  hen  canary,  the  issue  resembling  the  male  pa-  measuring  about  five  inches  and  a  half.     In  its  native 

rent  in  the  shape  of  the  bill,  and  in  the  colour^  of  the  condition  it  principally  occurs  in  the  Canary  islands* 

head  and  wings,  and  the  female  in  the  rest  of  the  body,  frequenting  oamp  places ;  and  at  Palma,  Fayal»  Cape 

Though  apparently  more  vigorous  than  their  progeni.  Verd,  and  Madeira.    From  the  Canary  islands  they 

tors,  it  is  doubtful  if  these  hybrids  are  productive.     In  appear  to  have  been  brought  into  Europe  about  tfaie 

confinement,  the  goldfinch  has  often  been  known  to  live  beginning  of  the  fourteenth  century,  and  have  been 

sixteen  or  eighteen  years.    Gesner  saw  one  at  Mentz,  generally  difiused  over  alipost  every  civilized  country, 

which  had  attained  to  twenty-three ;  but  the  people  of  .owing  to  the  powerful  attractions  of  their  song,  com* 

the  house  were  obliged  once  a-week  to  scrape  its  nails  bined  with  tne  gracefulness  and  tenderness  of  tbeif 

and  bill,  that  it  might  eat,  drink,  and  sit  on  its  bar.  manners,  .and  their  great  dopility.    The  interesting 

Jt  had  subsisted  principally  on  poppy  seeds ;  it  was  exhibition  of  their  fi^mily  economy  has  been  transfer* 

-  incapable  of  flying,  and  all  its  feathers  had  become  red  from  the  fields  to  the  habitations  of  man ;  and  such 

white.    II.  G&ardin  mentions,  that  he  saw  an  indivi^  a  complete  revolution  have  their  habits  undergone, 

dual  of  this  species,  which  a  friend  of  his  had  kept  dur«  that  the  wild  and  domestic  sorts  do  not  sexually  unite, 

ing  twenty  years,,  during  the  last  of  which  it  was  quite  Their  voice  is  better  adapted  to  a  chaipber  tha^  that 

.blind;  and  such  Was  the  alteration  which  confinement  pf  the  nightingale,  and  is  also  more  pliable  to  instruc* 

and  iAd  age  had  produced  on  its  plumage,  that  all  the  tion ;  for  they  will  learn  various  notes  and  airs,  and 

red  portions  haa  become  completely  black,  and  the  £vea  the  articulation  of  words.    When  imported  from 

yellow,  white.    It  has  been  remarked,  that  caged  gold*  -their  native  abodes  they  are  often  silent,  or  have  but  an 

finches  are  liable  to  epilepsy,  which  seems  to  be  fh^  indifferent  song ;  and  the  fine  warble  to  which  our 

quently  indoced  by  feeding  too  exclusively  on  hemph  ears  are  so  familiar,  is  usually  modelled  on  that  of  the 

aeed  ;  they  are  likewise  subject  to  inflammation  of  the  tit-lark  or  of  the  nightingale.    Most  of  those  from  the 

bowds,  and  to  be  seriously,  and  sometimes  fatally^  af-  Tyrol  have  been  educat^  under  parents,  whose  pro* 

fected  by  moulting.    They  are  readily  tamed  after  be-  genitoxs  were  instructed  by  a  nightingale ;  but  our 

ing  caught,  and  are  remarkable  for  their  extreme  doci"  .English  bred  Canary  birds  have  more  of  the  tit-larVs 

lity,  and  the  attention  which  they  pay  to  instructions,  notes.    Entire  .treatises  have  been  writtep  on  the  mode 

It  requires,  for  example,  very  little  trouble  to  teach  i>f  rearing  them ;  and  to  these  we  must  beg  leave  to 

them  to  perform  several  movements  with  accuracy,  to  refi^r  the  curious  reader,  particularly  to  that  by  Her* 

fire  a  cracker,  and  to  draw  up  small  cups  containing  yieux,  and  to  the  article  Serin,  in  the  Nouveau  JDJc/ioa- 

theirfood  and  drink..  For  this  last  purposCf  they  must  naire  tPHistoire  Naturelie,    Great  numbers  of  Uiese 

have  fastened  round  them  a  small  belt  of  soft  leathery  birds  are  still  nursed  and  disciplined  in  the  Tyrol ;  and 

two  linea  broad,  with  four  holes,  throueh  which  the  four  men  used  to  fetch  annually  from  that  country  to 

feet  and  wings  are  passed ;  and  the  ends.  Joining  under  England  about  sixteen  hundred  of  them,  which  coat 

the  belly,  ace  to  be  held  by  a  ring,  which  supports  the  about  £20  on  the  spot ;  and,  though  they  carried  them 

chain  and  cup.    Some  yeara  ago,  the  Sieur  Roman  a  thousand  miles  on  their  backs,  they  could  afford  to 

exhibited  in  tnis  country  the  wonderful  performances  sell  them  at  five  shillings  a-piece.    Some  of  the  fami* 

-of  his  goldfinches,  linnets,  and  canary  Urds.    One  an.  lies  will  breed  four  or  five  times  in  the  year,  and  lay 

peered  dead,  and  was  held  up  by  the  tail  or  claw  with-  from  four  to  six  eggs  at  each  hatch.    The  male  assists 

out  indicating  any  signs  of  life ;  a  second  stood  on  its  in  collecting  and  arranging  the  materials  of  the  neat, 

h.ad,  with  its  daws  in  the  air;  a  third  imitated  a  provides  fowl  for  the  young,  and  chants  his  lively  and 

Dutch  milk-maid  going  to  market,  with  ^ils  on  its  impassioned  strains.    Seeds  of  various  kinds,  as  of  ca- 

ahoulders  ;  a  fouru  mimicked  a  Venetian  girl  looking  nary-grass,  hemp,  rapcj  oats,  with  chickweed,  &c.  form 

out  at  a  window ;  a  fifth  appeared  as  a  soldier,  and  their  principal  food ;  and  they  are  very  fond  of  sugar. 

mounted  guard  as  a  sentinel ;  a  sixth  was  a  cannonier,  .Th^y  will  readily  propagate  with  some  of  their  .eon- 

with  a  cap  on  its  head,,  a  firelock  on  its  shoulder,  and  .genera ;  and  the  progeny,  in  some  cases,  is  fertile.    As 

a  match  in  its  claw,  with  which  it  discharged  a  small  ja  proof  of  their  teac&ble  disposition,  we  may  mention 

cannon ;  it  also  acted  as  if  it  had  been  wounded,  an4»  .thM  some  of  them  have  been  trained  at  a  given  signs) 

aller  being  wheeled  in  a  barrow^  as  to  the  hospital,  it  to  perch  on  ^e  head  of  a  ca^  to  sing  aloud  in  that  sL* 

flew  away  be&re  the  company ;  a  seventh  turned  a  tuition,  and  to  receive  a  kiss  from  their  natural  ene< 

kindof  wtncUmillt  and  the  last  stood  in  the  midst  i^  my,  \  Often  have  their  enlivening  strains,  caressing 

'aome  fire-werks,  .whi^  Were  dis6birge4  ett  s|0)U|d  i^  manners,  and  little  playful  anticsi  soothed  w  hours  of 
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impart  solidity  and  thicknen  to  Its  ctrcumfereiiee  and 
base  by  dry  grasses,  bound  toKether  with  mad ;  and 
ihey  Une  it  with  the  fibres  of  roots,  and  the  softest  and 
most  delicate  herbage.  This  nicely  constructed  cradle 
is  always  raised  above  the  highest  state  of  the  water 
over  whic^  it  impends.    In  default  of  reeds  suited  to 


neHi,  because*  when  hi  Mgh  plumage,  their  motions  Of^ 
from  branch  to  brandi  present  thesembhmce  of«  flash  ^J^ 
i^f  fireu 


DArVIS.  CttV.      PlTVPIT. 

Bill  oonioal  and  pc»nted;  birds  small.    The  chtrac-  Dacvu 
their  purpose^  tJiese  birds  will  build  between  the    ters,  in  other  respects,  coincide  with  those  of  the  pre* 
branches  of*  bosh  or  shrub,  but  always  in  swampy    ceding  family,  e  t  •    -» 

situations.    Each  hatch,  for  they  have  usually  two  in        D.  Cayana,  Cuv.    MoiactHa  Cayana,  Lm,    Stflvia  Caytni. 
the  season,  consists  of  five  or  six  eggs,  of  a  grey-white,    Cayana,  Lath.  Cayenne  PU-pii,  Cayenne  Warbler,  Blue 
irregularly  spotted  with  bUck.  Manakin,  &c.  Blue,  with  the  capistrum,  shoulder,  win«s. 

The  red.winged  carouges  atUck  the  maise  fields  at  and  tail,  black  s  but  its  plumage  is  variable^  especially 
two  different  periods,  namely,  when  the  gram  begins  during  the  two  first  years  of  its  life,  a  curcumstanoe 
to  irerminate,  and  a  little  before  the  plant  attains  to    which  has  given  rise  to  several  superfluous  specific  dm- 

-  ^     '  tinctions.      Inhabits  Guiana,  where  it  resides  m  the 

woods,  perching  on  the  tops  of  the  lofty  trees,  and 
flying  in  flocks.  The  few  others  which  belong  to  this 
genua  are  little  known,  but  are  presumed  to  have 
similar  manners  and  habits. 
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maturity,  and,  either  by  themselves,  or  in  the  company 
of  the  purple  grakle,  commit  great  havock  on  the  crop. 
They  are  very  bold,  and  not  to  be  terrified  by  a  gun; 
for,  although  the  sportsman  should  make  great  slaugh- 
ter among  a  flock,  the  remainder  will  take  a  short 
ilight,  and  settle  a^ain  in  the  same  field,  and  often 
wub  increased  numBers.  The  farmers  sometimes  steep 
the  msize  before  they  sow  it  In  a  decoction  of  white 
hellebore,  which  stupifies  the  birds,  and  enables  people 
to  kill  them  in  great  numbers.    From  the  greediness 
with  which  they  devour  this  grain,  they  are  popularly 
termed  maize  ihievee.    But  it  should  also  be  recollect^ 
^l,  that  they  destroy  myriads  of  insects  and  their  lar- 
vs ;  and  ^at  thehr  complete  extirpation  would  proba- 
bly  be  followed  by  more  serious  consequences  than 
any  which  result  from  letting  them  alone.    They  are 
fond  of  singing,  and  exceedingly  playful,  either  when 
confined,  or  when  suffered  to  run  about  the  house. 
When  placed  before  a  lookioff-glass,  they  will  erect 
the  feathers  of  the  head,  and  niss  at  their  own  image, 
then  lowering  the  crest,  they  will  set  up  their  tail,  qui- 
ver  their  whigs.  and  strike  at  the  fisure  with  their  bill. 
When  taken,  eithfl^young  or  old,  they  become  imme- 
diately familiar,    .nough  often  killed  for  the  table, 
their  flesh  ia  not  reputed  delicate. 

X.  BaUmore,  Cuv.  Oriclus  Bahmore,  Lin.  &c. 
Ypkanies  Baltimore^  Vieil.  fiailimore  Carouge,  Baku 
more  Oriole^  or  Baltimore  Bird.  So  named  from  a  si* 
milarity  in  its  colours  to  those  in  the  arms  of  the  ODti- 
more  ftmily.  Blackish ;  the  under  parts  of  the  body, 
and  the  band  on  the  wings,  tawny ;  bill  lead  colour ; 
greater  wing-coverts  black,  tipt  with  white ;  first  quill 
feathers  dirty  white,  edged  with  white ;  two  middle 
tail  feathers  black;  the  rest  black  on  the  lower  part, 
and  orange  above.  The  female  has  the  head,  neck, 
shoulders, and  back,  varied  with  olive^^^reen  andbrown; 
the  throat,  breast,  belly,  and  inferior  Uil-coverts,  yel- 
low; the  smaller  wing-coverts  Uack,  externally  mar. 
gined  with  deep  olive  green ;  the  greater  coverts  and 
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SYOOOACTTLOUS  BIRDS. 

Bill  of  various  forms,  more  or  le^  arched,  or  much  Zrsoo 
hooked,  and  often  straight  and  angular ;  feet  constant-  ttlcd 
ly  furnished  with  two  toes  before,  and  two  behind,  and  Biasv 
the  outer  hind  toe  frequently  capable  of  being  turned 
forwards. 

The  distinctive  character  of  birds  of  this  order,  is 
the  disposition  of  the  toes  in  pairs.  Many  of  them 
dhiefly  or  exclusively  live  on  caterpillars,  worms,  and 
iniects,  but  others  on  soft  or  hard  fruits ;  and  most 
of  them  nidificate  in  the  holes  of  decayed  trees. 

MusoPHAOA,  Tem.    Touaago,  or  Plantain-batsr. 

Bill  short,  stout,  broad,  ridge  arched  and  elevated,  Muso 
notched  at  the  point,  extremity  of  the  lower  mandible  oa. 
forming  an  angle ;  nostrils  basal,  and  often  concealed 
by  the  front  feathers ;  l^  stout,  tarsus  equal  in  length 
to  the  middle  toe ;  the  fourth  and  fifth  quills  the  long- 
est 

M»  persa,  Opcethus  persn,  VieilU  Cucuius  perea,  Ptn^ 
Lath.  African  Touraco.  Head  crested,  body  green- 
i8h'J>lue,  quill  feathers  red.  The  head,  throat,  neck, 
upper  parts  of  the  back,  breast,  part  of  the  belly  and 
sides,  are  covered  with  soft  silky  feathers,  of  a  fin« 
deep  green.  The  feathers  on  the  crown  are  lengthen- 
ed into  a  crest,  tipped  with  white,  and  which  the  bird 
can  erect  or  depress  at  pleasure.  But  the  general  plu* 
mage  is  so  liable  to  vary,  that  the  species  has  been 
needlessly  multiplied,  llie  female  is  somewhat  small- 
er than  tne  male,  and  of  less  brilliant  hues.  This  spe- 
cies  occurs  at  the  Cape  of  Good  Hope,  in  the  extensive 


quills  fringed  with  white,  the  tail  srey-olive,  and  the    eastern  forests,  and  on  the  confines  of  the  country  of 


legs  black.  The  young  resemble  the  females,  but  ex- 
hibit fainter  hues.  Tl^e  birds  sre  found  in  many 
parts  of  AjQcrica,  from  Carolina  to  Canada,  occupying 
the  northern  regions  in  summer,  advancing  to  Mon- 
treal in  May,  and  retumii^  southward  in  wmter,  dur« 


the  Anteniquois.  Levaillant  represents  it  as  of  a  die* 
position  so  familiar  and  cnrtoas,  that  it  spontaneously 
approaches  a  man,  or  an  animal,  leaping  fttm  tree  to 
tree,  and  uttering  its  cry  of  satkfaction,  which  ib  ex« 
pressed  by  the  syllable  casr,  uttered  with  a  prolonged 


ing  which  season  they  are  seen  in  Maryland  and  Vir«    and  guttural  prommdaition,  and  with  a  quiver  of  the 


ginia.  They  make  their  nest  of  tough  vegetable  fila* 
ments,  curiously  interwoven,  mixed  with  wool,  and 
lined  with  hair.  In  shape  it  somewhat  resembles  a 
pear,  is  open  at  top,  and  furnished  with  a  hole  on  the 
side,  for  tne  purpose  of  more  expeditiously  feeding  the 
young ;  and  it  is  attached,  by  vegetable  threads,  to 
"j^  extreme  forks  of  the  tulip*tree,  plane,  or  hiccory. 
Tne  ^gs  are  spotted  with  red.  The  countnr  people 
call  the  Baltimore  carouges  ^re  Urde,  w  jlre  kang 


tongue,  especially  on  the  letter  r.  Its  love-call  hi 
been  represented  by  the  word  corouw,  uttered  eight  or 
ten  times  in  succession ;  and,  lastly,  its  note  of  alarm 
has  been  assimilated  to  the  abrupt  sounda  of  military 
trumpets.  The  female  lays  four  bluish^white  eggs  in 
the  large  holes  of  trees. 

Indicator,  Vieil.  Tem.  X«evaiJ.    Howsr  GdidIp        . 

ijfi 

Bill  strong,  conical,  dilated  at  the.  base,  bmtow  to.  toi 
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w«rd^  the  1^ ;  the  u|»per  vnaiidible  bent  and  carineted« 
the  lower  recurved  at  the  tip ;  noetriia  dightly  covered 
vith  feadiere;  the  onter  himl  toe  kxigest,  and  armed 
with  a  abort  claw.  The  birds  c^  thia  very  limited  fk« 
mtly  have  their  designation  from  directing  the  natives 
to  the  repositories  of  wi\d  honey.  Their  skin  i»  so 
tough  and  compact*  as  to  be  with  difficulty  pierced 
with&pin«  an  admirable  provision  against  the  stings 
of  bees,  which^  neverthekssy  contrive  to  attack,  then 
near  the  eyes,  and  thua  often  destroy  Ihem^ 

/•  maHir»  VieiL  Cucului  indicaiort  GmeL  and  Lath< 
Greol  Honej^  Gmde,  Hon^  Cuckoo,  or  Moroz.  OUve 
green  sibovcj  yellow  beneath ;.  rump  and  tail  eoverta 
white ;  upper  wii^  coverts  white,  varied  with  dWe* 
The*  forepart  of  the  neck  and  breast  are  pale  yellow, 
tfid  the  middle  of  the  neck  ie  varied  with  black  spots,, 
which' ascend  to  the  thioali.  The  female,  described  aa 
the  /.  £)MiiT0iai«fic  by  some,  is  rusty  grey  above*  and 
white  beneath*  Inhabits  the  interior  of  Africa,  at 
a  oonsiderahle  distance  firom  the  Cape  of  Good  Hope. 
This  bird  is  very  fond  of  honey  and  bee  msggots;  but, 
being  unable  by  its  own  eforts  to  procure  them  from 
the  holkwa  of  trees,  it  poinis  out  to  man,  and  ta  the 
animal  called*  mle/,  the  nests  of  wild  bees.  The  mom* 
ing  and  the  evening  are  its  princ^al  ipeal  times;  or, 
at  least,  it  is  then  &at  it  shows  the  greatest  inclination 
to  come  forth>  and^  with  a  grating  cry  .of  chtrr,  cherr, 
okerr^  to  excite  the  attention  of  the  ratel,  as  well  as  of 
the  Hottentots  and  colonists*  Somebody  then  gene- 
raliy  repaira  to  the  place  whence  the  sound  proceeds, 
when  the  bir^  continually  repeating  its  cry,  flies  on 
slowly,  and  by  de^es,  to  the  quarter  where  the  bees 
have  taken  up  their  abode.  The  persons  thus  invited 
follow  accordingly  t  taking  great  care,  at  the  same  time^ 
not  to  frighten  their  guide  by  any  unusual  noise,  but 
rather  to  answer  it  now  and  tlien  by  a  soft  gentle 
whistle,  by  way  of  letting  the  bird  know  that  its  call 
is  attended  to.  When  the  bees'  nest  is  at  some  dis- 
tance, the  bird  often  makes  long  stages  o/t  flights,  wait* 
ing  for  its  sporting  companiona  between  each  move- 
ment, and  caUii^  to  them  again  to  come  on ;  but  it 
flies  to  shorter  distances,  and  repeats  its  cry  more  fre- 
quently, and  with  greater  earnestness,  in  proportion 
aa  it  approaches  the  nest  When  the  bird  has,  some- 
timea  in  consequence  of  its  impatience,  got  top  far 
a-head  of  its  attendants,  but  particulaily  when,  en  ac- 
count of  the  unevennese  of  the  ppround,  the^  have  not 
been  mble  to  keep  pace  with  it,  it  will  fly  bsck  to  meet 
them»  and,  with  radoubled  cries,  seems  lo  chide  their 
taidioess.  When  it  arrives  at  the  nest,  whether  the 
latter  is  placed  in  the  cleft  of  a  rock,  or  in  a  hollow 
tree,  or  in  some  cavity  in  the  soil,  it  hovers  over  the 

r;  for  a  few  seoonas,  then  sits  in  silence,  and,  for 
nnoBt  part,  concealed,  in  some  neighbouring  tree  or 
bnsh,  in  expectation  of  the  result  and  with  a  view  of 
xeceiTing  its  share  of  the  booty.  Nor  is  it  diaappoirit- 
ed;  for  the  kunlers,  in  reward  for  its  services,  leave 
it  m  eonnderable  portion  of  that  part  of  the  cemb  in 
whidi  the  bees  are  hatching.  Mr.  Barrow  corroborates 
tbeae  details»  and  adds,  that  the  moroc  intimates  to  the 
inhabitants,  with  equal  certaiatyj  the  dens  of  lioni^ 
tigers^  hyenas,  and  other  beaala  of  prey,  or  noxieua 
aninuda.  Mr.  Bruce,  on  the  oontrary,  bjr  coafouncL* 
ing  the  present  species  with  another,  whico  is  peculiar 
to  Abyasinia,  has  indulged  in  some  very  misplaoed 
strictures  on  the  accounts  of  Sparrmann  and  Ia^ 
Levaillant  mentions,  that  the  Hottentots  are  very  par* 
tial  to  the  moroc,  on  account  of  its  good  offices ;  and 
thntimec^  when  he  waaion  the  point  of  shoetiog^one^ 


they  entreated  hkn  tP  apare  its  U&.  Aeeevding  fee  the  Onltfas^ 
same  anther,  the  fetaale  nestles  in  the  hollowa  of  trees,  ^ey* 
into  ivhicb  she  climbs  like  the  wood-pecker,  a^d  lays 
three  or  four  eggs  of  a  dirty  white^  the  male  particle 
pattng  in  the  cares  of  incubation.  A  nest,  which  was 
Qhown  to  Dr.  Sparrmann,  as  belonging  ta  the  morp^ 
was  composed  of  slender  filaments  of  bark,  woven  to- 
gether in  the  form  of  an^  inverted  bottle ;  and  a  string 
was  su8pende.d  across  the  opening,  and  fastened  by  the 
two  ends^  perhaps  for  the  birds  to  perch  on.  But  suc^ 
an  apparatus  was  probably  the  production  of  apme  dfthe 
hang*nest  tribe. 

Cucutus,  Lin.  &c.    Cuckoo. 

Bill  of  the  aame  length  as  the  head>  coi)spresse4,  and  Cvculus. 
fointly  arched;  mandibles  notchleas;  nostrils  basal, 

gierced  in  the  margins  of  the  mandible,  and  surrounded 
y  a  naked  and  promineiBt  membrane ;  legs  feathered 
under  the  knee ;  tail  long,4ad  mere  or  hm  graduated; 
wings  of  moderate  sise^  the  third  quUl  the  u»qgest. 

The  cuckoos  are  a  shy  and  soutavy  race  of  birds, 
which  live  chiefly  on  insects  and  caterpillars,  and  are 
remarkable  for  d^osiliag  their  em,  one  by  one,  in 
the  nests  of  some  of  the  smaller  bim^  Only  mie  spe- 
cies is  a  native  of  Great  Britain,  and  very  few  belong 
to  £urope.  The  limits  of  the  gepus  have  been  re» 
Gently  considerably  circumscribed 

C.  eawomsf  Lin.  &c.   Commom  Cuckoo,,  Frov.  Gon>k,  Csaorus. 
Head,  neck,  and  throa^  cinereous ;  breast  and  belly 
whitish,  transversely  striated  with  fuscous ;  back  and 
wings  blackish,  tail-feathers  blackish,  externally  spou 
ted  with  whitish,  as  is  the  middle  of  the  interme£ate 

attills.  When  young,  the  whole  body  is  brownish,  and 
le  feathers  are  edged  with  white.  The  female  is 
somewhat  smaller  than  the  male,  but  has  generally  the 
same  markings.  The  details  of  colouring,  however,  in 
both  sexes,  are  so  subject  to  vary,  that  M.  Gerardin  as- 
sures us,  that,  in  his  numerous  coU^ion  of  individuala, 
scarcely  any  two  are  marked  alik9|  and  this  circum- 
stance has  proved  the  source  of  more  confusion  and 
perplexity  in  the  extrication  of  the  genus,  than  we  can 
stop  to  particultfize. 

This  well  known  spedes  inhabits  Eutope,  Asia,, 
and  Africa,  is  found  as  high  as  Finmark,  withiathe 
arctic  cirgle,  and  as  far  east  as  Kamtsduitka.  It  is  a 
stated  migrant,  arriving,  for  the  purpose  of  breeding, 
in  difierent  countries,  earlier  or  later  mthe  season,  ac- 
cording as  the  temperature  of  the  dimate  imfolds  the 
insects  on  which  it  foods.  With  us  it  usually  makes  its 
i^ppearanoe  pretty  early  in  April,  is  silent  for  a  few  days, 
and  b^ns  to  utter  the  cry  from  which  it  has  derived 
its  name,  in  almost  every  lanfruagp,  about  the  middle 
of  the  month.  This,  which  is  the  note  of  the  male, 
ceeses  about  the  dose  of  June.  The  female  makes  only 
occasionally  a  chattering  noise,  which  bears  some  re- 
aemUanoe  to  the  cry  of  the  dabduck.  From  the  si- 
lence of  the  male,  it  had  been  supposed  that  the  old 
Urds  directed  their  course  southwards/  early  in  July; 
but  their  aileace  is  occasioned  by  the  approach  of  their 
aaoultinff,  and  most  of  them  take  then:  departure  be- 
tween ute  ^st  and  15th  of  September.  Such  as  are 
obseryed  latter  ere  the  tardy  young  of  that  year,  or 
wounded  or  sickly  stragglers..  A  person  worthy  of 
credit  essured  Liun^,  that,  very  late  m  the  autumn,  he 
saw  a  cuckoo  petehed  on  a  ha|^pole>  and  tinging.  On 
iiriiicboccasianliie  oekbcated  naturalist  remariu,  that 
birds  ia  autumn  are  socMtimes*  visited  with  the  gay  as- 
aodations  of  the  spring.  In  general,  the  first  sense- 
tiosa  of  cold,  or  the  failure-of  insects  and  soft  firuits^ 
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Oroltho.  which  late  they  will  eti  in  default  of  the  former,  in. 
^jyr^  dace  the  cuckoos  to  pass  into  the  warmer  regions  of 
Afirioa.  In  Malta,  and  the  Greek  islands,  where  thev 
are  seen  twice  a-year  on  their  transit,  th^  arrive  with 
the  turtle  doves,  and  as  thev  are  far  less  numerous  than 
the  latter,  the  natives  call  them  their  leaders  or  guides. 
During  these  migrations  the  cuckoo  is  no  longer  a  so- 
litary bird,  but  associates  in  flocks  with  its  own  spe* 
des,  and  even  unites  with  those  of  others.  No  longer 
impelled  also  by  the  desire  of  reproducing  its  kind,  the 
male  is  mute.  Love,  therefore,  alone  is  possibly  the 
cause  of  the  insulation  of  the  individuals  in  spring, 
and  the  early  part  of  smnmer ;  for,  after  that  period, 
youpg  and  old  have  been  seen  together  in  flights  of 
ten  or  twelve.  When  on  the  ground  they  have  a  hop- 
ping march ;  but  they  seldom  alight  on  the  soil,  bwing 
probably  to  the  shortness  of  their  legs  and  thighs. 
When  young,  they  seem  not  to  make  use  of  their  legs 
in  walking,  but  drag  themselves  along  on  their  belly  by 
means  of  their  bill,  as  parrots  do  in  climbing. 
<  Cuckoos  for  the  most  part  haunt  woods,  and  mani- 
fest a  preference  to  those  which  are  situated  on  shelv- 
ing grounds  and  hills,  frequenting  the  neighbourfaoody 
and  constantly  returning  into  the  circuit  which  they  had 
selected  for  their  summer  quarters.  They  are  then 
unusually  solitary »  and  have  the  appearance  of  being 
restless,  as  they  are  perpetually  flitting  from  one  spot 
to  another,  and  are  every  day  a  considerable  time  on 
wing,  without,  however,  taking  long  flights  at  once, 
being  impelled  to  these  movements  in  search  of  their 
most  suitable  food.  They  ramble  about  in  all  direc- 
tions, sometimes  halting  on  the  tops  of  trees,  sometimes 
plunging  into  the  thickest  coverts,  and  every  where 
pursuing  insects,  and  picking  up  caterpillars.  They 
likewise  eat  the  eggs  of  small  birds,  and  discover,  with 
singular  sagacity,  me  best  concealed  nests.  A  single 
cuckoo  is  not  easily  approadied,  and,  by  flitting  from 
tree  to  tree  withoi||i  removing  to  any  great  distance, 
will  oflen  exhaust  the  patience  of  the  sportsman. 

With  the  natural  history  of  this  species  much  fable 
and  absurdity  have  been  blended,  which  we  have 
neither  room  nor  inclination  to  state  or  to  confute. 
That  port  .of  its  economy  which  we  have  presently  to 
unfold,  is  sufficiently  anomalous,  without  superadding 
to  it  the  tales  of  ignorance  and  superstition.  We  do 
not  even  assert  absolutely,  that  the  cuckoo  never  builds 
a  nest,  or  takes  charge  of  her  young,  like  almost  all 
other  birds.  -On  the  contrary,  a  few  welt-authenticated 
instances  of  its  breeding  in  the  ordinary  manner  are 
on  record.  Thus  the  Hon.  Daines  Barrington  informs 
us,  that,  as 'tile  Rev.  W.  Stafford  was  one  day  walking 
in  Blossopdale,  Derbyshire,  he  saw  a  cuckoo  rise  from 
its  nest,  which  was  on  the  stump  of  an  old  tree  thsrt 
had  been  felled  some  time,  and  nearly  resembling  the 
colour  of  the  ^ee.  In  this  nest  were  two  young  birds, 
one  *of  which  he  fastened  to  the  ground  by  means  of 
a  peg  and  line ;  and,  for  a  few  days,  very  frequently 
saw  the  old  cuckoos  feeding  them.  The  same  writer 
quotes  two  other  examples  of  a  similar  nature ;  one  df 
which  occurred  within  a  few  miles  of  London,  and  the 
other  on  the  south-west  coast  of  Merioneth.  Mr.  Wil- 
mot,  of  Morley,  in  Derbyshire,  mentioned  to  Dr.  Dar« 
win,  that  he  observed  a  cuckoo  for  some  time  on  its 
nest  before  and  after  the  e^^  were  hatched ;  and  also 
bringing  food  to  the  young  ones,  to  which  it  showed 
great  attachment.  It  is  at  the  same  time  certain,  that 
by  far  the  greater  number  of  the  species  make  no  nest, 
and  leave  their  eggs  to  be  hatched  by  other  birds.  Dr. 
Edward  Jenner,  one  of  the  greatest  benefactors  of  man* 


kind,  in  a  paper  inierted  in  Vol.  LXXVIII.  of  the 
Pkilos<mhical  Transactions,  and  Dr.  Lottiager,  who 
devotea  much'' of  his  time  \p  investigate  the  manners  tit 
the  present  species,  have  proved  this  remarkable  fact 
b^ond  all  dispute.   The  nest  which  the  female  cuckoo 
selects  is  most  commonly  that  of  tlie  hedge-sparrow, 
though  sometimes  that  of  the  water-wagtail,  ydlow 
wren,  tit-lark,  yellow-hammer,  green4innet,  or  some 
other  small  insectivorous  bird.    It  is,  at  first  sight,  di^ 
ficult  to  conceive  how  such  a  large  bird  as  the  cuckoo 
should  insinuate  its  egg  into  the  nest  of  a  wren,  for 
example,  without  in  the  least  discomposing  eo  delicate 
a  structure ;  but  Levaillant  mentions,  that  he  has  seen 
the  female  of  an  African  spedes  of  this  genus  awallow 
the  egg,  and  retain  it  in  toe  cssophagus,  till  she-drop, 
ped  it  into  the  nest ;  and  a  person  worthy  of  credit 
assured  M.  Vieillot  that  he  witnessed  the  same  pro- 
ceedingin  the  female  of  the  present  species.    AoooitU 
ing  to  Dr.  Jenner,  while  the  hedg»>spairow  ia  laying 
her  eggs,  which  generally  occupies  four  or  d;ve  days, 
the  cudcoo  contrives  to  deposit  one  of  her  own  amoi^ 
them,  an  intrurion  which  is  seldom  unattended  with 
inconvenience;  for  the  old  sparrow,  while  sitting,  not 
only  throws  out,  at  intervals,  some  of  her  own  eggs, 
but  occasionally  injures  them  in  aueh  a  way,  that  they 
become  addle,  so  that  often  not  more  than  two  or  three 
of  the  parent  birds'  eggs  are  hatched  with  that  of  the 
cuckoo;  and,  what  is  very  remarkable,  it  has  never 
been  observed  that  the  sparrow  has  thrown  out  or 
injured  that  of  the  latter.    When  she  haa  sat  her  usual 
time,  and  disengaged  the  young  cuckoo  and  some  of 
her  own  offspring  from  the  shell,  her  young  ones,  and 
any  of  the  eggs  that  remain  nnhatched  are  soon  turned 
out,  when  tiie  young  cuckoo  remains  in  full  possession 
of  die  nest,  and  is  tne  sole  object  of  the  future  care  of 
its  foster  parent    The  mode  by  which  it  contrives  to* 
eject  the  legitimate  occupants  of  the  nest  is  truly  curi- 
ous ;  for,  by  the  aid  of  its  rump  and  wings,  it  gets  the 
young  sparrow  on  its  back,  and,  making  a  lodgement 
for  the  burden,  by  elevating  its  elbows,  clambers  back 
with  it,  up  the  side  of  the  nest,  till  it  reaches  the  top, 
where,  resting  for  a  moment,  it  throws  off  its  load  with 
a  jerkt  and  quite  disengageait  from  the  neat    It  then 
remains  for  a  little  time  in  that  situation,  and  feels 
about  with  the  extremttiesof  its  wings,  to  be  convinced 
that  the  business  is  properly  executed,  aAer  which  it 
drops  into  the  nest  again.    Dr.  Jenner  made  several 
experiments  on  different  nests,  by  repeatedly  putting 
in  an  egg  to  the  young  cuckoo,  which  was  always  dis- 
posed of  in  the  same  numner ;  and  it  is  very  remark- 
able that  nature  seems  to  have  provided  fortnis  singu- 
lar disposition  of  the  cuckoo  in  its  formation^  at  Uua 
period ;  for,  unlike*  every  other  newlyJiatched  bird. 
Its  back,  from  the  seapuue  downwards,  is  veiy  broad, 
with  a  considtt'able  dq^reasion  in  the  middle,  aa  if  in- 
tended for  giving  a  more  secure  position  to  the  egg  of 
the  hedge-sparrow,  or  young  one  that  is  cast  out 
When  it  ia  about  twelve  days  old,  this  cavity  is  quite 
filled  up ;  and,  at  this  time,  its  disposition  for  expell- 
ing its  companion  entirely,  ceases.    Aa  the  same  cuckoo 
deposits  only  one  egg  in  a  neat,  it  has  been  iiastily  in- 
ieired  that  she  laid  no  more ;  but  it  has  been  found,  on 
dissection,  that  her  ovary  oonlains  several;  and  wo 
may  reasonably  presume  that  they  are  deposited  in 
different  nests,     when  two  are  included,  in  the  same 
nest,  as  sometimes  happens,  they  are  probably  deposit- 
ed by  different  individuals ;  and,  if  they,  are  both 
hatched,  the  extruded  bilrds  cositend  fiercety  for  the 
mastery  till  one  of  them  la  killed,    from  Dr^  Lottin** 
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Blfho^  ger's  observattoDS,  it  seenis'to  reoult  th«t  the  parent 
cuckoos  sometimes  hover  about  in  the  vicinitT  of  the 
nest,  occasionally  viiitinffihetr  oflipring^  and  that  they 
recognize  them  when  Uiey  take  wing.  Bnt  had  this 
been  uniformly  the  case,  it  could  scarcely  have  escaped 
Dr.  Jenner^s  notice.  The  attempt  of  the  parent  cudcoo 
to  introduce  her  esginto  the  nest  is  sometimes  success* 
folly  resisted  by  the  proprietor,  but  the  usurpation  is 
l^eraDy  effected  in  the  temporary  absence  of  the 
latter.  No  satisfactonr  reason  has  been  hitherto 
asaigned  for  this  peculiarity  in  the  economy  of  the 
cuckoo:  for  the  anatomical  argument  advanced  by 
Herrisanty  and  deduced  from  the  conformation  of 
the  stomach  and  sternum,  turns  out  to  be  quite  un- 
founded ;  nor  does  the  alleged  short  residence  of  the 
parents  in  the  breeding  latitudes  afford  any  better  so- 
lution of  the  phenomenon,  it  having  been  now  ascer- 
tained that  the  old  and  young  birds  migrate  at  the 
aame  time.  The  egg  of  the  cudcoo  is  about  the  size  of 
that  of  the  butcher  bird,  having  k  very  thin  shell,  of  a 
round  form,  and  of  a  dirty  white  ground,  marked  with 
reddish  dots,  and  some  black  lines*  irr^^larly  dispers- 
ed. Sepp  has  erroneously  figured  it  as  that  of  the 
goatsucker.  The  young,  which  are  very  clamorous 
for  the  insect  (bod,  brought  to  them  by  their  foster 
parents,  grow  rapidly,  and  contimie  for  three  weeks 
in  the  nest.  If  molested,  they  will  bristle  up  their 
feathers,  and  assume  a  fierce  and  pugnacious  attitude. 
In  their  stomach  are  often  found  smul  balls  of  horse- 
hair, which  they  have  a  trick  of  detaching  from  the 
nest  in  which  they  are  reared.  Balls  composed  of  a 
more  delicate  hairy  substance  are  met  ^ith  in  the 
stomach  of  the  adult  birds,  obviously  proceeding  fVom 
the  hairy  caterpillars  on  which  they  feed ;  for,  in  place 
of  rejecting  these,  they  seem  to  be  partial  to  them. 
Although  the  young  are  long  of  manifesting  much  8a« 
^acity,  they  are  capable  of  being  tamed ;  and,  when 
in  confinement,  they  will  eat  bread,  milk,  fruit,  insects, 
eggs,  and  even  fiesii,  either  raw  or  dressed.  In  its 
natural  state,  however,  it  is  by  no  means  a  carnivorous 
bird,  although  it  hat  been  often  described  as  such. 
Nei^er  does  it  long  survive  captivity ;  for  it  rarely 
fives  bejrond  the  first  winter,  aiid  most  frequently  dies 
in  the  course  of  it  Confinement  seems  also  to  sup* 
press  the  growth  of  its  mature  plumage,  and  its  vernal 
song.  The  Romans  greatly  valued  this  bird  as  an  ar- 
ticle of  food ;  and  the  French  and  Italians  eat  it  at  this 
day.  When  fattened,  it  is  said  to  be  as  delicate  as  the 
land-rail. 

^»«H.  C.    Americanui,  Lath.  Cuv.     Cocoftiit  pyropterus, 

■^  Viei).  CaroUna  cuckoo.  Body  cinereous  above,  white 
beneath ;  lower  mandible  yellow ;  tail  wedge-shaped. 
The  upper  parts  of  the  female  are  of  a  faint  brown- 
^(rey.  Siase  of  the  black-bh-d,  and  ten  inches  eight 
Hnes  in  length.  Inhabhs  the  western  world,  from 
Jamaica  to  Canada,  an'd  is  not  uncommon  in  Carolina. 

\  It  arrives  hi  the  United  States  in  May,  but  departs  in 

October,  to  winter  in  the  West  Indies.  It  generally 
haunts  the  thickest  recesses  of  forests,  but  approaches 
houses  during  die  season  of  ripe  cherries,  when  it  fre* 
quents  orchards  and  groves,  attracted  by  the  fruits 
and  wild  berries  of 'autumn.  The- male  and  female  are 
seldom  seen  together,  even  during  the  breeding  sea- 
son. The  note  of  die  male  is  sometimes  analogous 
to  that  of  the  European  species,  but  so  feeble  that  it 
is  audible  only  at  a  smadl  diBtanoe.  The  nest,  which, 
is  placed  in  a  tree^  is  outwardly  composed  of  dried 
twigs  and  roots,  and  irithin,  of  fine  grass  and  hair ; 


and  the  )iatch  consists  of  four  or  five  blaid)*brown    Oroitbo- 


«gg8- 


Jogy- 


PTsaooLossus,  Illig.  Tern.  Aracari. 


'  Bill  cellular,  slender,  longer  than  the  head,  depress-  Pteso. 
ed  at  the  base,  bent  like  a  sickle,  suddenly  inflected  at  oi-ossus. 
the  tip»  edges  of  the  mandibles  regularly  dentated  ; 
nostrils  basal,  pierced  in  two  deep  notches,  orbicular 
and  open ;  tarsus  of  the  same  length  as  the  outer  toe, 
and  the  two  front  toes  united  to  the  second  articulation ; 
wings  short  and  concave ;  tail  long  and  much  cuneated. 

P.  viridis,  Illig.  Ramphasioi  viridis,  Lin.  &C.  Green  Vlrjdit. 
Aracari,  or  Green  Toucan,  Blackish-green,  with  black 
head  and  neck,  yellow  abdomen,  red  rump,  and  cu- 
neated tail.  In  the  female,  the  head  and  neck  are 
chesnut,  and  the  bill  is  shorter.  Length,  fourteen 
inches.    Native  df  Cayenne. 

Ramphastob,  Lin.  &c*  ToucAif. 

Bill  enormously  large,  light,  cellular  within,  convex,  jramfhas* 
serrated  outwardly,  and  slightly  curved  at  the  tip ;  nos-  tos. 
trils  behind  the  base  of  the  bill ;  orbits  naked ;  tongue 
long>  narrow,  and  feather-shaped. 

The  toucans  are  chiefly  indigenous  to  the  warmer  re- 

§ions  of  South  America.  Like  the  hombills,  they  are 
istinguished  by  the  huge  size  of  their  beaks,  wnich, 
in  some  species,  is  nearly  equal  to  that  of  the  whole 
body.  It  is  composed,  however,  of  a  light  cellular 
substance,  and  so  soft  as  to  be  compressible  between 
the  fingers.  The  tongue  is  of  a  highly  singular  form, 
being  of  a  somewhat  homy  or  cartilaginous  nature,  and 
divided  on  each  side  into  innumerable  short  and  dose- 
set  fibres ;  in  consequence  of  which  structure  it  is  de- 
scribed, by  some  of  the  old  naturalists  as  a  real  feather, 
supplying  the  place  of  a  tongue.  They  feed  on  fruit, 
especially  that  of  the  palm-trees,  and  sometimes  on  in- 
sects and  buds  of  trees ;  but  they  also  destroy  a  great 
many  small  birds,  attacking  theilf^'with  their  over- 
grown bills,  expelling  them  from  their  nests,  and  even 
in  their  presence  devouring  their  eggs  and  their  young. 
If  a  nest  be  constructed  of  clay,  they  refrain  from 
attacking  it  until  it  is  softened  by  rain,  when  they  de- 
molish it  by  repeated  blows.  '  From  this  propensity  to 
seize  small  birds  and  their  eggs,  Azara  has  classed 
them  with  birds  of  prey,  although  their  general  struc- 
ture and  habits  are  very  different.  They  swallow  their 
food  entire,  previously  tossing  it  in  the  air.  They  are 
generally  met  with  in  small  flocks  of  eight  or  ten, 
moving  from  place  to  place  in  quest  of  food,  and  ad- 
vancing northward  or  southward  in  proportion  as  the 
fruits  ripen,  though  they  are  not  properly  migratory, 
and  are  very  impatient  of  cold.  Sonnini  compares 
their  flight  to  that  of  the  magpie.  They  easily  mount 
to  the  top  of  the  highest  trees,  on  which  they  delight 
to  perch.  They  are  vigilant  and  jealous  of  what  is  pas- 
sing around  them,  and  rarely  alight  on  the  ground,  but 
when  they  do,  they  are  observed  to  hop  obliquely  and 
with  their  legs  astride.  They  make  their  nests  m  the 
hollows  of  trees,  abandoned  by  woodpeckers,  the  struct 
ture  of  their  bill  not  allowing  of  the  efibrts  necessary 
to  make,  or  even  to  enlarge  a  hole  in  the  most  tender 
timber.  They  are  supposed  to  lay  two  eggs,  and  to 
breed  more  than  once  a-year ;  but  so  wary  are  they  in 
concealing  their  breeding  haunts,  that  no  traveller  has 
been  enabled  to  mention  the  sisse  or  colour  of  the  eggs, 
and  thit  Aeara  and  Sonnini,  both  zealous  ornithologists, 
and  who  resided '  for  years  in  South  Amerida,  were 
never  foirtunate  enough  to  see  one  of  them.    If  caught 
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Ornitho-    If hca  jrgaM,  thi^^  ace  CAifty^tiuiMd^  rad  tmome  venr 
logy.      familiar.     Their  Hesh  is  tough,  biit  eaUble.     We  sbaU 
particularise  only  one  of  the  species. 

/2.  fncatms.  Lath.  Red-hMtd,  or  Pf^Mcktr  TaucoHf  or 
BraztUan  Pie*  Upper  parts  of  the  body  glosqp  bbok, 
with  a  tinge  of  greeoi  breast  fine  orange,  belly,  sides^. 
thighs,  and  the  short  tail  feathers  bright  red,  remain^ 
der  of  the  tail  black,  tipt  with  red.  Nearly  twenty 
inches  in  length.  Native  of  Guiana  and  Brazil.  The 
red-beilied  toucan  feeds  chiefly  on  fruitSj  but  when 
tamed  will  eat  almost  anv  thing  that  is  offered  to  it. 
Poaso^  who  had  one  perfectly  domesticated,  infinrms 
lis,  that  it  leaped  m  and  down»  wi^j^ed  its  tail,  and 
cried  with  a  voice  like  that  of  a  magpie.  It  fed  on  the 
aame  things  as  parrots,  but  waa  most  covetous  of  grapes, 
which,  when  plucked  off,  and  thrown  to  it  one  by 
one,  it  would  with  great  dexterity  eatch  in  tho  airi 
before  it  fell  to  the  ground.  As  wis  species  is  easily 
tamed,  it  is  in  great  request  in  Sooth  America,  both 
for  tho  delicaqy  of  its  flesh  and  the  beauty  of  its 
plumage,  particularly  of  the  feathers  on  the  breast 
The  Indians  pluck  off  the  skin  from  this  part,  and  glue 
it,  when  dxy,  to  their  cheeks,  as,  in  their  estimation,  an 
irresistible  addition  to  their  beauty.  In  several  dis« 
tricts  of  South  America  those  biros  are  denommated 
preachers,  from  the  habit  of  one  of  theur  flock  perching 
on  the  top  of  a  tree,  above  its  fellows,  when  they  are 
asleep,  and  making  a  continued  noise,  resembling  ill* 
articulated  sounds,  moving  its  head  to  the  right  and 
left,  in  order,  it  ia  supposed,  to  deter  birds  of  prey  from 
iqpproaching  to  the  spot. 

Crotopraoa,  Lin.  &c.    Kxsubill,  or  Aki. 

Bill  smooth  or  furrowed,  curved,  entire,  laterally 
compressed,  angular  on  the  mai^ins,  keeled  at  the 
top ;  nostrils  basal,  lateral,  pervious,  and  oval ;  tongue 
compressed,  pointed  at  the  tip ;  wings  short ;  tail  com- 
posed of  eu^ht  featJi^rs. 

The  birdb  of  this  family  are  called  Ani  by  the  natives 
of  Braail;  but  they  have  various  popular  and  provin* 
cial  names  in  different  parts  of  South  America.  Their 
wings  are  feeble,  and  their  flight  is  very  limited,  so 
that  many^of  them  perish  in  hurricanes.  So  powerful 
are  their  social  [uronensities,  that  they  are  almost  inva^ 
riablpr  observed  in  flocks,  the  smallest  of  which  usually 
consists  of  eight  or  ten,  and  the  largest  of  twenty-five 
or  thirty  individuals,  which  keep  tcwether,  whether 
flying  or  at  rest,  and  when  they  perch  on  the  branch 
of  a  tree,  they  are  always  clustered  as  closely  as  possi- 
ble. This  mutual  harmony  dates  from  their  birth; 
for  they  are  nursed  and  live  in  common.  In  the  month 
of  February  they  are  conscious  of  the  influence  of  the 
tender  passion,  but  although  then  more  animated  than 
usual,  their  courtships  are  conducted  without  jealousy 
ojr  dbtorbance..  .The  males  and  finnales  labour  toge* 
ther  in  constructing  a  large  nest,  which  aocommodates 
several  breeders  at  once*  The  first  that  is  ready  to 
hatch  waits  not  for  her  companions,  who  enlarge  the 
dwelling  while  she  is  busied  with  incubation.  The 
common  hatching  proceeds  with  perfect  amity.  The 
females  take  their  stations  dose  by  one  another ;  and, 
if  the  eggs  happen  to  get  mixed,  or  too  closehr  pressed, 
a  single  female  hatches  those  of  other  birds  along  with 
her  own,  and  poshes  them  together,  that  the  heat  may 
be  ^uftlly  distributed  over  them,  without  being  dissi^ 
pated.  The  same  good  understanding  is  maintsonsd 
when  the  young  are  extruded;  for  the  mothers  who 
have  inonbat^i  Stwi^  in  sucoessioPj  every  one  of  the 


naseent  family,  the  males  assisting  in  providing  the  Oniihi. 
supplies.  But  such  females  as  have  hatched  separately,  ^^ 
rear  their  young  apart,  yet  without  umbrage  or  mo.  ^ 
lestation*  They  conatruct  a  rude  b*^t  very  solid  nest, 
with  twigs  of  shrubs,  matted  together  with  the  fila* 
ments  of  plants,  and  internally  strewed  with  letvei. 
This  fabric  is  ver^r  wides,  ancf  elevated  on  the  edget, 
being  sometimes  eighteen  inches  in  diameter,  and  its 
capacity  proportioned  to  the  number  of  incubating  fe- 
males.  The  few  which  breed  sqpavatdy  make  a  am^ 
partition  in  the  nest  with  stalks  of  grass^  that  their  eggs 
may  be  kept  apart.  All  cover  them  with  iMives  or 
grass  as  soon  as  they  are  laid ;  and  they  repeat  this  pre> 
caution  daring  incubation,  as  often  as  they  sre  obliged 
to  leave  them  to  snatch  their  own  food  Cach  female 
has  several  broods  in  the  course  of  the  yesr.  These 
birds  live  both  on  animal  and  vcnetahte  food;  but 
thev  manifest  a  predfiection  to  smim  serpents,  lisards, 
ana  other  reptiles,  caterpillatSi  worms,  the  larger  sorts 
of  ants  and  tennitest  ana  other  insects.  Thejp  likewise 
alight  on  cattle,  to  pick  up  the  ticks,  caterpillars,  and 
insects  that  lodge  in  their  skin  or  hair.  In  defiiult  of 
animal  nourislmienty  the^y  will  eat  various  sorts  of 

E,  as  maize,  millet,  rice,  wild  oats,  ^c.  Whenoa 
oundy  or  perched,  they  are  observed  to  carry  their 
drawn  in,  or  close  to  the  shoulders,  sitting  near 
one  another,  and  uttering  a  constant  chattering  C7, 
somewhat  in  the  manner  of  starlings.  They  are  neither 
shy  nor  timid,  never  flv  to  any  distance  at  a  time,  and 
as  they  are  not  scared  by  the  noise  of  fire>arms,  many 
of  them  may  be  shot  without  much  trouble ;  but  the 
xankness  oftheir  flesh,  and  their  ofiensive  odour,  even 
when  alive,  naturally  repel  the  sportsman's  ardour.  For 
the  rest,  they  are  of  gentle  dispositions  and  easily  tamed, 
and  when  taken  young  they  may  be  taught  to  speak 
like  the  parrots.  They  abound  in  Guiana,  Mexico, 
Braail,  St.  Domingo,  &c  generally  frequenting  places 
that  are  open  or  slightly  shaded,  and  never  in  woods  of 
any  considerable  extent.  Two  of  the  species  particu- 
larized by  Latham,  namehr,  the  Faria  and  Amlmlaioria, 
are  recorded  from  imperfect  descriptions,  and  seem  to 
appertain  to  some  other  family. 

C  piririgua,  VieiL  Cuculut  guira.  Lath.  Piririgua  ?irii.p 
KteUbUl,  or  Brazilian  Crested  Cuckoo,  of  Latham. 
Crested,  body  whitish-yellow;  head,  neck,  and  wing* 
coverts,  varied  with  brown  and  yellowish;  tail-fet- 
there  brown,  with  white  tips.  Fifteen  inches  long* 
Native  of  Brazil,  where  it  is  called  Piririgua,  or  Piriri^ 
ia,  both  being  imitative  of  its  ordinary  cry,  which  it 
often  repeats,  whether  on  wing  or  on  the  ground.  It 
picks  up  its  food  in  all  directions,  in  plantations,  in- 
closures,  thickets,  among  cattle,  &a  and  devours 
mckets,  grasshoppers,  smadl  lizards,  &c.  It  some* 
times  mingles  with  flocks  of  congenerous  species,  snd 
breeds  in  conunon  with  them ;  but,  more  frequently  a 
troop  of  its  own  species  form  a  nest  for  themselves, 
placing  it  on  high  and  thick  bushes,  and  giving  it  a 
flattened  form.  The  eggs  are  elongated,  as  large  at 
one  end  as  at  the  other,  and  of  a  bluish«green,  with 
white  veins,  which  are  efiaoed  by  a  slight  rubbing. 
During  incubation,  the  female  is  very  courageous,  and 
will  put  to  flight  any  bird  which  toreatens  to  molest 
her. 

Trooon,  Tern.  Sec  Curccxtx* 

BOl  much  ahorter  than  the  head,  furnished  with  Tso«o^ 
bristles  at  the  base,  broader  than  deep,  serrated  onthe 
margins,  curved  at  the  point;  nostrils  round,  sitoatsd 
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DrettlMs  ii€tr  the  origm  of  the  b31>  and  eotend  (qr  the  bilitlet ;   eare  «  euppty  of  the  ](it>vdef  of  the  wwl-vood,  which  Oniitbo. 

^T*      toDgue  shorty  triangular,  and  pointed ;  gape  vide ;  lege    they  prepare  with  their  strong  and  powerful  bilL    At  ^^^87- 

"""^^^  ahort,  and  covered  with  down.     The  aenretoree  of  Su  Domingo  they  aril  called  CaUfcn  Rouge,  DemaMU^   ^  ^  *^' 

the  bill  are  not  apparent  in  the  young  birda.  DamoisiaUj  Dame  Anglaiee^  &c.    They  are  lifcewiae 

The   appellation    of   Trogm  waa    first  anggeeted    found  in  Cayenne,  Brazil,  Meziooy  and  Peru.    All  at- 
by  Moehring,  and  that  of  Cwructn  la  from  the  popular  ^mptt  to  tame  tfa^m  have  hitherto  proved  fniitleta ; 
name  Coorookco,  well  known  in  Guiana^  and  expressive  for  they  oba^ately  reject  food  till  they  expire, 
of  the  natnral  cry  of  the  family.    The  plumage  of  the  n  ^^     i   «     i) 

bird9  belonging  to  this  genoa  is  rich  and  vwied,  and  B"^^<>'  ^°^*'  ^  Barbbt. 

usually  more  or  less  adorned  with  metallic  luiBtre;  but  Bill  strong,  pointed,  laterally  oomprasaed,  covered  Bucco. 
their  short  neck  and  feet,  and  their  long  and  broad  with  strong  bristles,  or  bearded  at  the  base ;  the  apek 
taU,  impart  to  them  a  heavy  and  shapeless  aspect,  emarginat^  and  incurved,  ^pe  reaching  below  the 
Their  multiplied,  long,  slender,  and  thickly  webbed  eyes;  nostrils  covered  with  recumbent  feathers,  and 
feathers,  augment  their  apparent  dimensions ;  but  they  the  feet  formed  for  climbing.  The  birds  of  this  family 
are  ao  loosely  affixed  to  tne  body  aa  to  be  very  easily  «re  all  inhabitants  of  Africa,  and  the  warmer  parts  of 
deudied,  and  the  skin  is  so  weak  and  slender,  that  k  Asia  and  America.  Their  head  is  very  large ;  and 
tears  on  the  least  de^ee  of  stretching.  The  curucuia  they*are  a  stupid  solitary  race,  mostly  living  in  sequeK 
are  of  very  soKtary  dispositions,  never  frejquenting  open  tered  forests,  and  chiefly  feeding  on  insects, 
or  inhabited  tracts  of  country,  but 'delighting  in  the  B,  tamatia,  Gmel.  &o.  TamtUia  maeulala.  Car.  TamatZa. 
silence  of  the  desert,  where  they  even  shun  one  an-  Spotied-heUied  BmrbeL  Reddbh^brown  aboVe,  reddiabi 
other,  and  seek  the  recesses  of  the  thickest  forests,  in  white  and  spotted  with  black  beneath,  throat  fulvoBi, 
which  thejr  reside  throughout  the  year.  They  may  neck  with  a  lunated  collar^  composed  of  black  and  tv^ 
sometimes  be  seen  on  the  tops  of  trees,  but  they  more  fous ;  a  black  spot  behind  the  eyes.  Length  aix  inches 
usuallv  station  themselves  about  the  middle,  without  and  a  half.  Native  of  Cayenne  and  Brsail.  It  ia  n 
elightmff  on  the  ground,  or  even  on  the  lower  branch-  clumsy  heavy»looking  bird,  and,  in  dispositionj  fond 
es,  and  fying  in  ambush  during  ^art  of  the  day,  for  of  retirement,  pensive,  and  silent,  haunting  those  plaoae 
the  insects  which  pass  within  their  reach,  and  which  which  are  remote  from  human  habitations,  particularly 
they  sctxe  with  mudi  address.  Their  flight  is  quick^  woods,  where  it  fixes  on  some  low  branch  well  covered 
short,  vertical,  and  undulating.  If  they  conceal  them-  with  foliage.  On  this  it  will  perch  for  a  long  time  togc^ 
selves  in  the  foliage,  it  should  seem  to  be  from  no  fi^U  ther,  with  its  huge  head  leaning  on  its  shoulders ;  and,  aa 
ing  of  suspicion  or  distrust,  for,  when  visible,  one  may  it  is  very  little  inclined  to  activity,  it  may  be  easily  kilK 
approach  very  near  them  before  they  fly  off,  and  may  ed,  for  it  will  suffer  itself  to  be  repeatedly  shot  at  with^ 
even  knock  them  down  with  astidc.  Except  in  the  breecil  out  attempting  to  escape.  Its  principal  food  is  insects, 
ing  season,  they  are  rarely  heard  to  cry,  and  their  note  particularly  ^etles.  The  natives  aometimes  eat  it* 
18  strong,  sonorous,  monotonous,  and  plaintive.  They  though  its  fiesh  is  not  very  palatable.  • 
nestle  in  the  holes  of  decayed  trees,  which  they  enlarge  _,  r  •     »      n 

with  their  bill,  so  as  to  be  able  to  turn  freely  round  in  Psittacus,  fcm.  &c  Pabbot. 

the  cavity.    The  female  lays  from  two  to  four  eggs,        Bill  hodced,  upper  mandible  ra^^eable,  and,  for  the  Psitta* 
Mid  has  several  hatches  in  the  year.    The  male  is  very    most  part,  coveied  wiUi  a  case ;  nostviis  rounded,  baaal;  <:vfc 
attentive  to  her  wants  during  incubation,  fetching  her    tongue,  in  most  of  the  species,  fleshy,  obtuse,  uid  eop* 
food,  and  soothing  her  by  a  plaintive  warble,  which,  to    tire ;  feet  formed  for  dimfaing. 

human  hearers,  seems  in8ii>id,  but  to  her  has,  no  doubt,  This  splendid  genua,  which  indodes  about  one  hnn* 
its  charms.  VieiUot  says  it  may  be  expressed  by  the  dred  and  fifty  species,  is  pecuHsrto  the  warmer  regions 
syllable  peoo,  rmated  several  times  in  succession,  of  the  globe,  but  not  restricted  to  the  iimits  assigned 
with  a  strong  and  mournful  accent,  and  reminding  one  by  Bu€mi,  namely,  a  zone  of  twenty*five  degrees  on 
of  the  whining  of  a  strayed  child.  The  young  are  each  side  of  the  eqiutor,  for  some  of  thena  have  been 
produced  quite  naked,  but  acquire  their  feathers  in  the  found  in  latitudes  as  far  aa  forty  or  even  forty^^ve  from 
course  of  a  few  days.  As  soon  as  they  can  dispense  the  line.  Some  species  equal  the  domestic  fowl  in  aiie, 
with  the  attentions  of  their  parents,  they  disperse,  and  whilst  others  are  not  larger  than  a  sparrow.  They  re. 
commence  that  insuktcd  existence  to  which  they  are  semble  the  acdpitrine  tribes  in  the  form  of  thdr  bill, 
so  deddedly  partial.  Their  food  consists  of  the  larvae  but  in  that  of  thdr  feet,  and  in  Uidr  mannera,  they 
of  insects,  beetles,  &c.  and  berries,  whidi  they  swallow  coincide  with  the  other  genera  of  this  order.  They 
whole.  As  the  male  at  different  periods  of  his  age,  dimb  easily,  assisting  themselves  with  their  bill,  assoi- 
the  female  and  the  young  are  variously  attired,  the  date  in  pairs  or  in  flocks,  feed  on  the  seeds  snd  fruits 
spedes  have  been  superfluously  multiplied.  After  the  of  various  plants,  often  attain  to  a  grsAt  age,  and,  bf 
preceding  short  skcidi  of  their  general  habits,  we  means  of  their  obtuse  tongue,  and  the  conformation  of 
shall  particularise  only  one  of  the  moat  conspicu*-  their  larynx,  may  be  taught  to  imitate  human  speech, 
ens.  Thdr  roosting  stations  are  usually  in  the  woods  of 

JP.  foiefgnifer,  Vidl.    Trogon  curucui,  Gmel.  &c    Islands,  situated  in  rivers,  which  traverse  extensive  fo* 
^'  Red^MHfd  Curueuu  *  Golden-green  above,  fulvous-red    rests,  or  in  places  of  difficuk  access.    Each  troop,  it  is 

Ijeneath ;  throat  black ;  wing-coverts,  and  the  three  ex-  said,  has  its  sentinel,  and  all  are  very  damorous  bdbre 
tenor  tail  feathers  white,  striped  with  blacl^.  Rather  they  go  to  rest,  and  when  they  awake  in  the  morning ; 
less  than  a  magpie.  Length  ten  indies  and  a  half,  but,  when  engaged  in  pillaging  fruit,  they  pause  from 
The  female  is  characterised  by  the  prevalence  of  a  thdr  chataering.  Thdr  graeral  character,  m  some  re- 
slate>grey  hue,  which  is  lighter  on  the  under  paits.  speels,  accords  with  Shat  of  the  meokeyanoiilg  quadru- 
The  plumage  of  this  spedes  is  sdd  to  vary  very  moeh.  peds,  for  they  are  eapridous,  mischievous,  ana  prone 
The  sexes  pdr  in  April,  and  again  in  August  or  Sep.  to  imiMioni  In  Europe,  the  fonale  will  sometinies 
tember.  If  there  is  no  decayed  dust  already  in  the  ky  eggs,  but  very  tanely  hatdwa  ahem,  unlesa  a  tem« 
hole  ia  which  thet;ggsaretobe  dq^oaited,  tbejrpvo-    pera^  bekytup  ceaicaponding  tu  that  of  bar  native 
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when  7m^  HfSf  ne  cAiBy  Umed,  90A  b^CDioe  venr 
familiar.  Their  flesh  is  tough,  biit  eatable.  We  sbaU 
particularize  only  one  of  the  apecies. 

R.  picatMS,  Lath.  Red^idiietk  or  I^^cktr  Toucan^  or 
Brazilian  Pu*  Upper  parts  of  the  body  glosay  htepk^ 
with  a  tinge  of  green,  wt^aat  fine  orance,  belly,  sidei^. 
th^hs,  and  the  short  tail  feathers  bright  red,  remain^ 
der  of  the  tail  black,  tipt  with  red.  Nearly  tweatj 
inches  in  length.  Native  of  Guiana  and  Brazil.  The 
red-bellied  toucan  feeds  chiefly  on  fruits,  but  when 
tamed  will  eat  almost  anv  thing  that  is  ofCored  to  it. 
Poz2o^  who  had  one  perfectly  danesticated,  informs 
iis»  that  it  leaped  iw  and  down»  winged  iU  taily  «id 
cried  with  a  voice  fike  that  of  a  magpie.  It  fed  onthe 
aaroe  things  as  parrots*  but  was  most  covetous  of  grapes, 
which,  when  plucked  oC  end  thrown  to  it  one  by 
one,  it  would  with  great  dexterity  eatch  in  the  airi 
before  it  fell  to  the  ground.  As  this  species  is  easily 
tamed,  it  is  in  great  re^^ucst  in  Sooth  America,  both 
for  the  delicaqy  of  its  flesh  and  the  beauty  of  its 
plumage,  particularhr  of  the  feathers  on  the  breast 
The  Indians  pluck  on  the  skin  from  this  part,  and  glue 
it,  when  dry,  to  their  dieeks,  as,  in  their  estimation»  an 
irresistible  addition  to  their  beauty.  In  several  dis« 
tricts  of  South  America  those  birds  are  denominated 
preachers,  from  the  habit  of  one  of  their  Bock  perching 
on  the  top  of  a  tree,  above  its  fellows,  when  they  are 
asleep,  and  making  a  continue  noise,  resembling  ill« 
articulated  sounds,  moving  its  head  to  the  right  and 
left,  in  order,  it  is  supposed,  to  deter  birds  of  prey  from 
iqpproachiog  to  the  spot 

Crotophaoa,  Lin.  &c.    Kxsubill,  or  Aki. 

Bill  smooth  or  furrowed,  curved,  entire,  laterally 
compressed,  angular  on  the  margins,  keeled  at  the 
Uxp  ;  nostrils  basal,  lateral,  pervious,  and  oval ;  tongue 
compressed,  pointed  at  the  tip ;  wings  short ;  tail  com- 
pos»i  of  eu^ht  featj;^^. 

The  birdb  of  this  family  are  called  Ani  by  the  natives 
of  Braail;  but  they  have  various  popular  and  provin- 
dal  names  in  different  parts  of  South  America.  Their 
wings  are  feeble,  and  their  flight  is  very  limited,  so 
that  many^of  them  perish  in  hurricanes.  So  powerful 
are  their  social  pronensities,  that  they  are  almost  inva^ 
riablpr  observed  in  flocks,  the  smallest  of  which  usually 
amaists  of  eight  or  ten,  and  the  largest  of  twenty-five 
or  thirty  individuals,  which  keep  tcwether,  whether 
flying  or  at  rest,  and  when  they  perch  on  the  branch 
of  a  tree,  they  are  always  clustered  as  closely  as  possi- 
ble. This  mutual  harmoogr  dates  from  their  birth; 
for  they  are  nursed  and  live  m  common.  In  the  month 
of  February  they  are  conscious  of  the  influence  of  the 
tender  passion,  but  although  then  more  animated  than 
usual,  their  courtships  are  conducted  without  jedousy 
or  disturbance  The  males  and  females  labour  toge- 
ther in  constructing  a  large  nest,  which  accommodates 
several  breeders  at  once.  The  first  that  is  ready  to 
hatch  waits  not  for  her  companions,  who  enlarge  the 
dwelling  while  she  is  busied  with  incubation.  The 
common  hatching  proceeds  with  perfect  amity.  The 
females  take  their  stations  dose  by  one  another ;  and, 
if  the  eggs  happen  to  get  mixed,  or  toocloselv  pressed, 
a  single  female  hatches  those  of  other  birds  along  with 
her  own,  and  pushes  them  together,  that  the  hcwtma^ 
be  equally  distributed  over  &m,  without  being  dissi^ 
pated.  The  same  good  understanding  is  maintained 
when  the  young  are  extruded;  for  the  mothers  who 
have  incubatedi  feed,  in  suooessimij  every  one  of  the 


nascent  family^  the  males  assisting  in  providing  die  Ornhto^ 
supplies.  But  such  females  as  have  hatched  separately,  i<v- 
rear  their  young  apart,  yet  without  umbrage  or  mo-  ^*^ 
lestation«  They  construct  a  rude  but  very  solid  nest> 
with  twigs  of  shrubs,  matted  together  with  the  fila- 
ments of  plants,  and  internally  strewed  with  leaves. 
This  fabric  is  ver^r  wides,  ancf  elevated  on  the  edges,, 
being  sometimes  eighteen  inches  in  diameter,  and  its 
capacity  proportioned  to  the  number  of  incubating  fe- 
males^ The  few  which  breed  separatdy  make  a  snudi 
partition  in  the  nest  with  stalks  of  nass^  that  their  eggs 
may  be  kept  apart.  All  cover  them  with  leaves  or 
grass  aa  soon  as  they  are  laid ;  and  they  repeat  Uiis  pre- 
caution during  incubation,  as  of^nas  th^  are  obliged 
to  leave  them  to  snatch  their  own  food.  Bach  female 
has  several  broods  in  the  course  of  the  vear.  These 
birds  live  both  on  animal  and  vegetable  food  i  but 
thev  numifiest  a  predQection  to  small  serpent,  liaards, 
ana  other  reptiles,  caterpillarsy  worms,  we  larger  soru 
of  ants  and  termites,  ana  other  insects.  The^  likewise 
alight  on  cattle,  to  pick  up  the  ticks,  caterpdlars,  and 
insects  that  lodge  in  their  skin  or  hair.  In  default  of 
animal  nourishment,   the^y  will  eat  various  sorts  of 

E,  aa  maiae,  millet,  rice,  wild  osts,  &c.  When  on 
ound,  or  perched,  they  are  observed  to  carry  their 
drawn  in,  or  close  to  the  shoulders,  sitting  near 
one  another,  and  uttering  a  constant  chattering  cry, 
somewhat  in  the  manner  of  starlings.  They  are  neither 
shy  nor  timid,  never  fly  to  any  distance  at  a  time,  and 
as  they  are  not  scared  by  the  noise  oi  fire-arms,  many 
of  them  may  be  shot  without  much  trouble ;  but  the 
rankness  of  their  flesh,  and  their  o&nsive  odour,  even 
when  alive,  naturally  repel  the  sportsman's  ardour.  For 
the  rest,  they  are  of  gentle  dispositions  and  easily  tamed, 
and  when  taken  young  they  may  be  taught  to  speak 
like  the  parrots.  They  abound  in  Guiana,  Mexico, 
Braail,  St  Domingo,  &c.  generally  frequenting  places 
that  are  open  or  slightly  shaded,  and  never  in  woods  of 
any  considerable  extent  Two  of  the  species  particu- 
larized  by  Latham,,  namehr,  the  Faria  and  Amlmlaioria, 
are  recorded  from  imperfect  descripticms,  and  seem  to 
appertain  to  some  other  family. 

C  piririgua,  VieiL  Cuculus  guira.  Lath.  Piririgua  pjnrig^ 
Keel-Sill,  or  Brazilian  Crested  Cuckoo*  of  Latham. 
Crested,  body  whitish-yellow ;  head,  neck,  and  wing, 
coverts,  varied  with  brown  and  yellowish;  tail-fea- 
thers browii,  with  white  tips.  Fifteen  inches  long. 
Native  of  Brazil,  where  it  is  called  Piririgua,  or  Piririm 
ia,  both  being  imitative  of  its  ordinary  cry,  which  it 
often  repeats,  whether  on  wing  or  on  the  ground.  It 
picks  up  its  food  in  all  directions,  in  planuticms,  in« 
closures,  thickets,  among  cattle,  &a  and  devours 
crickets,  grasshoppers,  small  liaards,  &c.  It  some- 
times mingles  with  flocks  of  congenerous  species,  and 
breeds  in  common  with  them ;  but,  more  frequently  m 
troop  of  its  own  species  form  a  nest  for  themselves, 
placmg  it  on  high  and  thick  bushes,  and  giving  it  m 
flattened  form.  The  eggs  are  elongated,  as  large  nt 
one  end  as  at  the  other,  and  of  a  bluish^reen,  with 
white  veins,  which  are  effaced  by  a  slight  rubbing. 
During  incubation,  the  female  is  very  courageous,  and 
will  put  to  flight  any  bird  which  threatens  to  molest 
her. 

Trooon,  Tem.  &c.  Curocui. 

Bill  much  shorter  than  the  head,  furnished  with  Taoi 
bristles  at  the  base,  broader  than  deep,  serrated  on  the 
margins,  curved  at  the  point;  nostrils  round,  sitoatod 
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Ornitbo*    be  maintained  in  the  aviary.    There  are  several  varie- 
loST*       ties,  as  Uie  Bose^ringed,  Doubk'ringed^  Purpk-ringedp 
Blue^oUared,  Javan,  Blue-headed,  Jon^U,  Sulphur,  &c. 

B.  With  ittik  more  or  less  ihort  and  even. 

^*  gigf^9  Lath.  Cacatua  atenima,  Vieil.  Blade 
CochaUto,  or  Great  Black  Cockatoo,  Grey-black  ;  head 
created ;  cheeks  red  and  naked.  The  female  is  of  a 
paler  cast  Eaual  in  size  to  the  great  scarlet  maccaw. 
The  tongue  is  hollow  at  the  tip,  so  as  to  constitute  a 
sort  of  tube  or  trunk,  assisting  the  bird  in  the  act  of 
takin^^  its  food,  and  of  penetrating  into  the  substance 
of  fruits,  &C.  In  cold  weather  the  bird  covers  the  bare 
space  on  each  side  of  the  bill,  b^  lowering  over  it  the 
plumes  of  the  crest.   .  It  is  a  native  of  Ceylon. 

Critiaiua.  P*  crUtaius,  Lin.  Lath,  including  P.  rofoceui  of  the 
latter.  Broad^ested  Cockatoo,  Great  Red' crested  Cock* 
atoo,  YeUont^-crested  Cockatoo,  or  WhUe^rated  Parrot 
of  Aldrovandus,  White,  with  expansile  crest,  that  of 
the  male  red  beneath.  This  is  an  elegant  species,  of 
the  size  of  the  common  domestic  fowl,  with  a  very  light 
tinge  of  rose-colour  on  the  head  and  breast,  and  of  yel- 
low on  the  inner  wing-coverts  and  tail  feathers.  Oi| 
the  head  is  a  yerv  ample  crest,  ccmsisting  of  large  and 
long  feathers  of  different  extent,  ardied  over  the  whole 
hoM,  and  which  the  bird  can  raise  or  depress  at  plea* 
sure.  Native  of  the  Malacca  islands.  It  is  of  a  mild 
and  gentle  disposition,  but  can  rarely  be  tempted  to 
articulate  any  other  word  than  cockatoo,  whicn,  like 
some  <^its  conveners,  it  does  with  great  distinctness. 

irithaeai.  P.  erithacus,ludn.  &c.  Jsh^coloured,  Hoary,  or  Com* 
mon  Grey  Parrot.  Grey,  with  naked  white  orbits  and 
bright  red  tail.  Grenenil  size  that  of  a  small  pigeon,  and 
length  about  twelve  inches.  This  well-known  species  is 
remarkable  for  its  docility,  the  distinctness  of  its  articu* 
lation,  and  its  unrestrained  loquacity,  readily  imitating 
every  sound  within  its  hearing,  especially  during  the 
three  first ^ears  of  its  life;  for,  after  that  period,  it  learns 
lessons  with  much  mcnre  difficulty.  It  is  generally 
brought  from  Conffo  and  Angola,  but  is  common  also 
in  other  regions  of  Africa. 

Bttfibn  fnforms  us,  that  the  grey  parrot  has  been 
known  to  breed  in  France.  A  gentleman  of  Marmande, 
in  that  country,  had,  it  seems*  a  pair,  which,  for  five  or 
six  years  tog^er,  produced  young  ones,  that  were 
successfully  reared.  Thev  made  their  nest  in  spring 
in  a  cask,  filled  with  saw-dust ;  and  the  number  of  eggs 
was  four,  but  only  three  productive.  According  to 
Labat,  a  similar  instance  once  occurred  at  Paris. 

Like  many  others  of  its  tribe,  the  grey  parrot  often 
lives  to  a  great  age ;  and  we  are  told  of  individuals  at- 
taining to  fifty,  sixty,  or  even  one  hundred  years.  Ac* 
cording  to  Levaillant,  one  which  lived  in  the  family 
of  Mr.  Meninck*Huvser,  at  Amsterdam,  for  thirty- 
^  two  years,  had  previously  passed  forty-one  with  that 
*  gentleman's  uncle,  who  bequeathed  it  to  his  nephew ; 
and  there  can  be  little  doubt,  that  it  must  have  been 
at  least  two  or  three  years  old  at  the  time  of  its  arrival 
in  Europe.  When  Levaillant  saw  it,  the  bird  was  in  a 
state  of  complete  decrepitude,  and,  having  lost  its  sight 
and  memory,  had  lapsed  into  a  sort  of  leUiargic  oondi* 
tion,  and  was  fed  at  intervals  with  biscuit  dipped  in 
Madeira.  In  the  days  of  its  vigour  it  hsed  to  speak 
with  great  distinctness,  repeat  many  entire  sentences, 
fetch  its  master's  slippers,  call  the  servant,  &c.  At  the 
age  of  sixty  its  memory  began  to  fail,  and,  instead  of 
acquiring  any  new  plurases»  it  beffan  very  perceptibly 
to  lose  those  which  it  had  learned,  and  to  intermix,  in 
a  discordant  manner,  the  words  of  its  former  language. 

vol,  XVI.  FAST  I. 


It  moalted  regularlv  oncea«year,  til!  the  age  of  sixty*    Omitho- 
five,  when  the  red  feathers  of  the  tail  were  supplied  ^op* 
by  ydlow  ones,  after  which  no  other  change  of  plu^         ^  ~ 
mi^e  took  place. 

Jr.  AnutTxmius,  Shaw,  P.  cestivuM,  Lin.  Amazon  Amaxonf' 
Parrot,  Common  Green  Parrot  of  Willoughby,  &c.  us, 
Green,Hwith  the  edges  of  the  shoulders  red;  a  red  patch 
on  the  wings;  crown  yellow;  and  frontal  bar  olue. 
Hie  varieties  are  very  numerous,  and  have  given  rise 
fo  a  voluminous  catalogue  of  names.  These  birds  are 
natives  of  South  America,  especially  of  that  extensive 
territory  which  is  watered  by  the  river  Amazon.  In 
Surinam,  they  occasion  much  injury  in  the  plantations. 
They  build  in  the  midst  of  thick  foresU,  the  female 
laying  four  white  eggjs  in  the  hollow  of  a  tree.  The 
young  are  at  first  quite  naked,  and  then  covered  with 
a  whitish-grey  down,  which  is  gradually  succeeded  by 
the  plumage.  On  issuing  from  the  nest,  the  male  and 
female  reseoiUe  eaoh  other. 

The  wonderful  parrot  which  held  a  conversation 
with  Prmce  Maurice,  as  commemorated  by  Locke  and 
Sir  William  Temple,  appears  to  have  belonged  to  one 
of  the  varieties  of  the  present  species,  as  also  that  which 
CoL  OlCelly  bought  at  Bristol  for  a  hundred  guineas. 
This  last  not  only  repeated  a  great  number  of  senten- 
ces, but  would  answer  questions,  and  whistle  a  great 
variety  of  tunes.  It  also  beat  time  with  all  the  ap- 
pearance of  science,  and  if  by  chance  it  mistook  a 
note,  it  would  revert  to  the  bar  where  the  sUp  was 
made,  correct  itself,  and,  still  beating  regular  time,  go 
through  the  whole  with  wonderful  exactness. 

P.  puUarius,  Lin.  &c.    Guinea  Parrot,  Red'headed  Pallsrias. 
Guinea  Partakeet,  Ethiopian  Parrot,  &c.  Green,  with 
red  face,  blue  rump,  and  orange^red  tail,  crossed  bv  a 
black  bar,  A  higmy  beautiful  species,  about  five  indaes 
and  a  half  in  lengtn,  and  a  native  of  Guinea,  where  it  ^ 

is  of  common  occurrence.  It  is  alspibund  in  Ethiopia, 
Java,  and  the  East  Indies.  In  those  countries  it  preys 
on  the  corn  and  ftuits,  as  the  sparrow  does  in  Europe, 
The  trading  vessels  seldom  fail  to  bring  away  consi- 
derable quantities  of  them  in  cages ;  but  they  are  so 
delicate  that  most  of  them  die  in  their  passage  to  our 
colder  climates.  It  has  also  been  observed,  that  the 
firing  of  a  vessel's  great  guns  is  fatal  to  many  of  them, 
whidi  drop  down  dead  mm  fear.  Although  very  im* 
itative  of  the  manners  of  other  birds,  it  is  difficult  to 
teach  them  to  articulate  words.  They  are  extremely 
kind  and  affisctionate  to  one  another. 

A  male  and  female  of  this  species  were  lodged  toge- 
ther in  a  large  square  csge.  The  vessel  that  held  their 
food  was  pli^ed  at  the  l^ttom.  The  msle  usually  sat 
on  the  same  perch  with  the  female,  and  close  beside 
her.  Whenever  one  descended  for  food,  the  other  al- 
ways followed ;  and,  when  their  hunger  was  satisfied, 
they  returned  together  to  the  highest  perch  of  the 
cage.  In  this  state  of  confinement  ^they  passed  four 
years,  when  the  female  became  languid,  and  her  legs 
swelled,  and  were  knotty,  as  if  symptomatic  of  gout 
It  was  no  longer  possible  for  her  to  descend,  and  take 
her  food  as  formerly  ;  but  the  msle  assiduously  brought, 
it  to  her,  carrying  it  in  his  bill,  and  delivering  it  into 
hers ;  and  he  continued  to  feed  her  in  this  manner  for 
four  entire  months.  The  infirmities  of  his  mate,  how- 
ever,  increased  every  day,  so  that  at  len|^h  she  was  no 
lonser  able  to  sit  on  the  perch,  but  remained  crouched 
at  the  bottoms  making  from  time  to  time  a  few  fruit- 
less efforts  to  reeain  the  lower  perch,  while  the  male, 
who  remained  close  by  her«  seconded  these  heir  feeble 
attempts  with  all  his  power,  sometimes  seizing  with  his 
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bill  thenppcr  ptrt  of  her  wing,  to  by  to  draw  her  up  to  eleren  ounces.    In  the  female  the  hind-^ead  only  i» 

him ;  sometimes  taking  hold  of  her  billj  and  attempt*  red,  and  the  whde  plumage  has  a  tin^e  of  brown.    In 

ing  to  raise  her  up,  repeating  his  eflurts  several  times^  some  instances  the  red  on  the  head  is  entirely  want* 

His •  countenance,  his  j^stufes,  his  continual  solicitude^  ing.    The  young  males  have  the  upper  parts  of  the 

indicated  in  this  affectionate  bird  the  most  ardent  de«  head  maiked  with  red  and  bkckiab  spiots.    It  occurs 


sire  to  aid  the  weakness,  and  to  alleviate  the  sufferings 
of  his  companion.  But  the  scene  became  .still  more 
interesting,  when  the  female  was  on  the  point  of  expir- 
ing. Her  unfortunate  partner  then  went  round  and 
round  hei  without  ceasing ;  he  redoubled  his  assidui- 
ties  and  his  tender  cares ;  he  attempted  to  open  her 
bill,  in  order  to  give  her  some  nourbhment ;  he  went 
to  her,  and  returned  with  the  most  agitated  air,  and 
with  the  utmost  Inquietude ;  at  intervals  he  uttered  th^ 
most  plaintive  cries,  while  at  other  timeSj  with  his 
eyes  ri  vetted  on  her,  he  preserved  a  sorrowful  silence. 
His  faithful  companion  at  length  cessed  to  breathe ;  and 
from  that  time  he  kngaished,  and  died  in  a  few  months. 

P1CU8,  Lin.  &c.-   WooDPEcKcn. 

Bill  angular,,  straight,  wedged  at  the  tip ;  tongue 
round,  vermiform,  very  long,  bony,  missile,  beset  at 
the  point  with  reflex  bristles ;  tail  feathers  ten,  hard» 
rigid,  and  pointed.  In  search  of  insects  and  ^eir  lar*) 
vce,  the  birds  of  this  genus  climb  trees,  especially  such 
as  are  decaying^  or  alreadv  dead.  For  this  exercise^ 
nature  has  formed  them,  with  short  and  robust  legs  and 
feet,  stout  toes,  hooked,  strong,  and  pointed  cUws, 
which  are  thicker  than  broad,  a  thick,  and  muscular 
rump,  the  tail  feathers  concave,  and  very  stroi^g  and 


in  Europe^  Siberia,  and  Chili ;  but  few  well-authentic 
cated  instsnces  are  on  reconl  of  its  having  been  ob- 
served in  Great  Britain.  It  appears,  however,  to  have 
been  once  shot  in  Lancashire,  and  perhaps  once  or 
twice  in  Devonshire.  Some  writers  allege  that  it  is 
migratorv ;  but  G^rardin  assures  us,  that  in  Lorraine, 
though  far  from  numerous,  it  remuns  throughout  the 
year.  It  is  not  found  in  Italy,  but  is  said  to  be  com- 
mon in  Germany,  and  in  some  parts  of  southern  Rus- 
sia and  Siberia,  affecting  tlie  solitary  and  extensive  fo- 
rests of  hilly  regions,  and  exhibiting  most  of  the  ha- 
bits qt  the  green  species.  So  hostile  is  it  to  bees,  that 
where  many  of  these  insects  are  hived  in  the  trees,  the 
people  sre  obliged  to  take  every  precaution  to  guard 
the  mouth  of  the  hive,  which  is  generally  done  with 
sharp  thorns*,  though  not  always*  with  sufficient  effect. 
t*be .  black  woodpecker  makes  its  nest  deep  in  some 
tree,  which  it  has  excavated  for  the  purpose,  and  lay  a 
two  of  three  tgg%  which,  like  those  of  most  of  the  ge- 
nus are  jfhMc  and  glossy. 

P,  viridis,    Lin.  &c.     Green    Woodpecker  ^  Pro  v.  Vu-uis. 
Woodspite,  High'hoe,  Heinhholef  AtoUbird,  Yappngale^ 
Yf/fflr,  Toffler,   fVoodwall,   and  Popinjay.     Wall  is,   in 
hid    Histortf  of  Norihumberland^   observes,  that  it  is 
called  by  the  common  people,  Pick-a^tree,  and  also 


elastic  at  the  points,  so  that  they  easily  cling  to  treea    Rhiufofvl,  from  its  being  most  loud  and  noisy  before 

with  their  feet,  snd  sustain  th'ei|r  creepuig  ana  upward    r^in  ;  and,  for  the  same  reason,'  it  liras  included  in  the 

movements  by  their  taiL    The  strokes  of  th^iir.  l^eak^ 

are  souietimes' repeated  iti  such  rapid  succession,  that^ 

it  is  impossible  to  reckon  them.    If  they  perceive  that' 

a  ckterpillar  is  lodged  beneath  the  bark,  and  observe 

no  hole  by  which  it  cati  get  out,  they  strike  with  more    y^iy  little  red  oh  the  head.     Among  the  accidental  va- 

force,  but  less  rapidity,  as "  is'  likewise  their  practice    rieties,  some  are  of  a  light  straw-colour,  with  the  head 

when  they  scoop  out  a  hole  for  their  nest ;  and  such^    only  tinged  or  spotted  with  red,  and  others  are  more 


Pluvioe  Avc$  of  the  Romans.'  Green,  with  a  scarlet 
crown.  Nearly  the  size  of  a  lay  ;  weight  six  ounces  ; 
length  thirteen  inches ;  and  alar  extent  eighteen  inches 
SIX  lines.    The  young,  on  coming  from  the  nest,  have 


is  their  perseverance,  that  they  have  been  known  to 
excavate  the  thickest  trunks  to  the  very  centre.    All 
the  woodpeckers  have  an  offensive  smell,  owing  per-! 
haps  to  their  constantly  living  on  worms  and  insects 
Very  few  of  them  are  capable  of  walking  on  the  ground 
for  any  length  of  time.    Some  of  them  live  in  fami* 
lies,  some  in  pairs,  and  others  are  solitary.    By  means 
of  their  hard  and  sharp  bill  they  bore  the  wood,  and 
expose  the  retreats  of  their  prey,  and  then,  with  a  mo- 
tion inconceivably  quick,  darting  at  their  victims  with 
Iheir  long  tongue,  which  is  tipt  with  a  sharp  bony  pro* 
cess,  dentated  on  both  sides,  and  smeared  over  with  a 
viscous  fluid,  transfix  them  with  this  formidable  wea- 
pon, and  draw  thetn  within  their  mouths.    They  have 
a  membranous  stomach,  and  are  destitute  of  a  coecum*. 
In  many  places  they  are  unjustly  persecuted,^  from  a 
notion  ttiat  tiiey  are  injurious  to  trees,  whereas  they  in 
fkct  prevent  the  multiplication  of  their  most  insidious 


or  less  sprinkled  with  white.     Inhabits  Europe,  and  is 
fkr  from  uncommon  in  the  wooded  parts  of  England. 
Its  note  is  harsh,  and  its  flight  undulating.     It  feeds 
on  insects,  and  is  partial  to  ants  and  bees.    It  is  fre- 
quently seen  climbing  up  a  tree,  dislodging  the  larvae 
of  a  numerous  tribe  of  the  coleopterous  insects,  as  well 
as   the   fetid  caterpillar  of  the  GoaUmolh   {Phaiaena 
cossiuSj)  of  which  it  frequently  smells.     In  spring  and 
summer  it  is  more  commonly' observed  on  tne  ground 
than  its  congeners,  being  strongly  attracted  'by  ant- 
hills.    Laying  its  long  extensile  tongue  in  the  path  of 
the  little  occupants,  who  seem  to  take  it  for  a  womo^ 
whenever  it  is  sufficiently  loaded  with  them,  it  sudden- 
ly draws  it  in  and  swallows  thera«    Sholild  cold  or  rain 
benumb  or  confine  the  ants,  the  woodpecker  breaks 
down  their  habitation  by  the  combinea  efforts  of  its 
bill  and  feet,  and  consumes  both  the  insects  and  their 
chrysalids  at  leisure.    The  hole  which  it  makes  in 


enemies.    We  should  observe^  however,^  tJiat  some  of  tree  is  as  perfect  a  circle  as  if  it  had  been  traced  by^  a 

them  also  eat  fruit ;  and.that  sound  trees  are  sbmetimea  pair  of  compasses.     It  is  curious  to  observe  it  trying 

affected  by  their  perforations.  None  of  them  have  a  mu-  every  part  of  the  dead  limb  of  a  tree,  till  it  has  disco- 

ncal  note ;  nor  do  they  appear  to  have  been  destined  Vered  the  most  sonorous  ;  and  then  its  strokes  are  re* 

for  social  intercourse,  being  almost  incessantly  occupied  iterated  with  such  velocity  that  the  head  is  scarcely 

in  picking  the  bark  of  trees  for  their  sustenance.  perceived  to  pove,  and  the  sound  may  be  distinctly 

'    P,martius,Lm.Stc.     Slack  fVdodpecker/  Grea(,  o^  heard  at  the  distance  of  h&lfamile.    Dr.  Tlott  ludi- 

Orealest  Btack  fVdodpecker, '  Blacky  with  the  crown  crously  exaggerates  tliia  noisd,  and  erroneously  attri. 

scarlet.  '  Bill  nearly  two  inches  and  a  half  long^  of  a  butes*  it  to  the  nuthatch.    The  softer  kinds  of  wood^ 

dark  asb-colour,  and  Whitish  on  the  sides;  irides  pale  such  as  the  elm,  the  ash,  and  especially  the  aspen,  are 

yellowr.    .Size  of  a  jackdaw^;  length  seventeen  inches ;  most  {Commonly  selected  for  the  purpose  of  nidifica* 

alar  extient  upwards  of  two  feet ;  lind  weight  at>out  tion ;  and  the/  are  perforated  only  where  they  exi&U 
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OftiUho.   bit  symptoms  of  decay.    In  the  course  of  the  boring    Wf  m'fenMiC  ifinefc  strelcliofwin^,ana8carteTy  five   OroiHo- 
*^*«3r  •     process  the  male  and  female  labonr  by  turns.    The  ex-    dracfcms  in  Veight..  ^lliough  diffused  over  the  north  of  ^J^^J'^j. 
^^■nr^^*  cavations  are  often  deep^  to  give  security  to  the  eggs,    Europe,  and  pot.uixcommon  in  some  parts  of  Russia  ''~ "  *" 
which  are  generally  four  or  five^  of  a  transprent  white    iuid  Siberia,  it  fs  of  ratiher  rare  occurrence  in  France, 
or  greenish  hue,  marked  witB  small  black  spots^  and    and  is  n6t  often  met  with  in  Britain.      Specimens, 
placed  on  the  rotten  woodi  without  any  formal  ne^t,    however,  have  been  obtained  botb  from  Gloucestershire 
nsuflllyat  fifteen  or  twenty  feet  from  the  ground.    Ocs    and  Wiltshire.    In  its  habits  it  pretty  nearly  corre^ 
casionally,  however,  moss  or  wool  is  employed  as  a    sponds  with  the  preceding,  frequenting  woods  in  the 
bed  for  tne  eggs.    Daring  breeding  time  the  sexes  se!^    fine  season,  but  in  winter  drawing  neiir  houses  and  vine« 
dom  separate,  retire  early  to  rest,  and  remain  in  theii:    yards,  yet  by^  no  means  of  easy  capture.    Like  its  con- 
retreat  till  day-break.    The  young  ones  are  able  to    geners,  it  breeds  in  the  holes,  of  decayed  trees,  and  wilt 
dimb  before  they  can  fiy ;  and  they  roOst -very  early    sometimes  dispute  possession  with   the'  colemouse; 
in  the  evening.     Even  at  a  very  tender  age,  if  fed  with    >f7hich-'it^  compels  to  relinquish  its  lodging.    The  les- 
caterpillars  from  the  dunghill,  put  into  milk,  and  mix-    ser  spotted  woodpecker  has  the  same  discordant  note  as 
ed  with  crumbs  of  bread,  they  will  not  only  submit  to    the  greater,  but  of  a  mofe  feeble  tone.    -. 

confinemeott  but  become  sumciently  tamis>  and  evince  '  P.  campiktfis^  Viell.  Fi^d  Wren:  The  head  crest-  Caxnpcttrii. 
attachment  to  their  feeder.  A  jarring  noise,  whicli  ed  with  black  and  long  feathers,  a  white  spot  extend- 
has  been  compared  to  a  hurried  and  continuous  laugh,  Ing'civer  the  nostrils  to  beyond  the  eyes,  and  one  of  pure 
and  which  is  sometimes  heard  in  the  forests  in  spring,  ydlDw'from  tihe  ears  to  the.  fore  part  of  the  neck ;  all 
is  said  to  be  the  sexual  call  of  this  species,  whicn  also  the  hinder'  j^rts  whitish,  and  transversety  striped  widi 
emits  a  plaintive  and  pfotracted  clamour,  expressed  by  blackish.  The  throat  is  black  in  the  female,  lind  mar- 
the  syllables  piett,  pku,  on  the  approach  of  rain.  A  ^led  with  white  in  the  male.  Length  eleven  inched 
person  may  often  come  nearly  within  reaoh  of  the  greeh  two  lines,  This  specie,  according  to  Axara,  never  pe- 
woodpecker  when  it  is  occupied  in  beating  on  a  tree;  netMes  ftito  woods,  norclhnbs  on  trees,  but  seizes  its 
but  it  frequently  makes  an  abrupt  turn  round  to  the  insect  fbod  in  the  openyplains,  which  they  traverse  with 
opposite  side  of  the  trunk  or  branch,  to  Seize  on  any  ^preHpitatestep.on  their  long  less.  By  forcibly  strik- 
insects  whidi^  alarmed  at  the  noise,  may  have  issued  fngthettn^onceolrtwi^wiui  their  bill,  they  bring 
from  their  retreats, '  forar' earth-worms  and  insects  from  their  retreats. 

M^or.  P-  ^ojar,  Lin.  &c.     Qredler  Spotted^  Woodpecker^    The j likewise  attack  ant-hills  when  softened  by  rain, 

Prov.  WilfvalL  Varied  with  black  and  White;  back  and'|>iek  up  the  ants  and  their  larvse.  They  perch 
of  the  head  and  vent  red.  Female  without  red  on  the  occasionally,  however,  on  the  trunks  or  branches  of 
bind.head.  Weight  about  two  ounces  and  three  c[uar*-  ti'ee9,''o^  on  stones,  sbmetimes  in  a  horisontal,  some* 
tersy  length  nine  inches,,  and  extent  of  wing  between  timcs^  in  a^vertical,  and  sometimes  in  a  cKmbing  atti- 
thirteen  and  fourteen  inches.  The  bill  is  dusky,  and  tude.  They  live  In  pairs  or  in  families,  and  nestle  at 
an  inch  and  a  quarter  long ;  and  the  irides  are  redii  th^  bottom  of  holes,  which  they  dig  fn  the  mod  of  d'e- 
diah-brown.  Inhabits  most  parts  df  Europe,'  and  is  «erted  wklls,  on  the  steep  banks nf  rivulets,  &c.  and  the 
also  fbond  in  Siberia  ^nd  about  Astracfaan.  It  is  less  ^cimale  Ikjr^  flrora  two  to  fbur  eggs  of  a  very  glossy 
-common  in  England  than  the  green  speiBf^s,  tn  ^hidi    n^hfte.^- 

it  ra  much  dlied  in  habits  and  manners,  except  that  it  '  '  'P?H)idach^lti9,  Lin.  'Tem.  Pu^us  hirsiUus,  VieilJ  Tfidactj. 
more  rarely  descbndir  to  the  ground;  but  it  creeps,  jPicmSeg  hirsulns,  Cur.  Triddd^Ha  hirsuta,  Steph. '*>*< 
with  wonderful  facility  and  in  all  directions;  on  *lhfe  Three^tottf' f^obdpecktr^  Northern  T/iree^toed  Wood* 
bracnclies  of  tree^,  .and  is  sd  very  shry  and  wary  as  «6  b^  "packer,  Vowty  Woodprckerei,  &c.  Varied  with  black 
with  difficult  aimed  at ;  for  if  it  perceive  a  peilion  and  wlnte^  the  tarsi  feathered  half  w|i^  down.  Neariy 
in  the  neij^^hbourhood,  it  instantly  skulks  behiiid  a  nine  hiches  in  length,  but  varies  both  in  size  and  mark-^ 
bough,  eyemg  the  ^r^hget  all  the  while,  and  regulat^  Ings.  The  f(nnsle  resembles  the  male  in  every  respect 
ing  its  motions  so  as .  to  be  constantly  disguised  frotii  'except  the  colour  of  the  crowrt,  which  in  the  male  is 
faim.  It  resides  in  the  woods  in  the  summer  season,  yellow,  and  in  the  female  white.  Iti^  an  inhabitant 
but  may  fluently  be  seen  in  gardens  and  orchards  in  of  the  colder  climates  of  Emrope,  as  JSwedeir,  Lapland, 
winter,  picking  its  food  ftom  the  fhiit  trees,  ft  strikes  and  Russia,  as  fai^  as  the  Don.  Towards  the  south  it 
on  trees  with  ereat  loudness  and  violence;  nestles  at  extends  to  Austria  and  Switzerland,  in  tiie  last  of  which 
about  twenty  feet*  above  the  ground,  th  m  hole  of  ita  it  appears  to  be  most  f)*equent,  the  species  delighting 
own  excavation,  in  a  tree,  without  any  arrangement  ^  in  jthe  highest  mountainous  situations.  Though  so 
soft  materiah,  except  of  the  powder  of  the  rotten  wood';  widely  dimised,  it  is  not  common,  tod  is  extremely 
and  lays  four  or  five  ^loAsy  white  eggs,  fV6m  which,  or  rare  iti  this  island;  but  is  said  to  have  been  once  shot 
her  young,  the  dam  is  not  easily  detadied^  as  she  will  in  the  north  of  Scotland.  It  is  reported  to  occur  in 
•ometimes  rather  snffei^  herself  to  be  takeh  than  aban-  'Hudson's  Bay»  and  other  parts  of  North  America.  It 
don  her  diarge.  Bodi  sexes  utter  the  lood^md-  dte-  iiteedn  ih  the  natural  holes  of  trees;  and  die  female 
oordaot  noise  to  which  we  have  alliided'  in  our  notice  lays  four  or  five  glossy  white  eggs. 
of  the  green  species.  Tti#  medui$  of  Linn^  is  the  young  *  We  might  easOy  multi^ily  the  list  of  fbrei^  wood- 
of  the  present  species.  peckers  ;  but,  as  they  difiet  chiefly  in  some  unfmpor- 

P.  minora  Lin.  &&  £eM«r  Sfotied  Woodpe^cer^  Frm^,  'tant  points,  iind  thjrir  habits  are  presumed  to  be  very 
BickwaUvad  CrimkJbird^  Verted  with  bl^ck4md  wUcb,  ^simtlAr,  thefr  exposition  would  prove  at  once  irksome, 
crown  red,  vent  testaceous.  The  female  bas  no  red  on  and  incompatible  with  the  limits  of  the  present  article, 
the  head ;  and  the  parta'whioh  are  blaskin  the  mate  ^         t  •     0       nr 

M  ni  her  of  a  washy  bn>wn.    A  pur«  white,  or  a  ^^^^  ^°-  *^    Wryneck. 

cream-oohMired'  irariety,  sometiflses  oecurs.    It.  is  the        Bill  short,  straight,  in  the  form  of  a  depressed  cone,  YvmIp 
sinalleat  of  the  European  woodpeckers;  befaigr  scarcely    and  very  slender  at  the  tip ;  the  mandibles  unnotched , 
■o  latfe  as  a  boose  sparmw,  about  five  inobei  and  a    nostrils  basal,  naked,  I^Krtlj  closed  by  a  membrane  $ 


m  OBNITJBEOLOGY* 

OnuthA-  jtbe two fiftsetMfl.iuiited «t thw iNigin,  the  hind onei  Omitil 

lo«7-      divided;  the  topgue  capable  of  elMigatioiv  as  in  the  ,  ORDER  VL  w^ 

'*"*'^*^"^  woodpeckert»  but  not  bert^  '  ^"H 

The  wiynedu  have  mapy  of  the  habits  of  the  pre-  anisodacttlous  bird». 

cedinff  iunily,  but  ane  not  ao  capable  of  dimbing  treesf 

and  chiefly  &c  on  the  bark»  to  extract  insects  fimi  the        Bjll  more  car  less  arched,  ,ofte»  straight^  always  sub*  Aviso 

crevices.    They  irt  alsQ  frequently  observed  on  ants'  ulate,  filiform,  and  slender;  feet  with  three  toes  before  nAcrr. 

nests,  preying  on  the  ants  ana  their  larvse..    There  are  and  oite  behind^  the  outer  united  i|t  the  bMe.to  that  in  ^^* 

only  three  known  species*  the  middle,  the  hinder  one  ffenerally  long,  and  all     ^^ 

Torqutlla.       Y*  tarquiita,  Lin*  &c.    Wryneek,  Prov.  Long^Umgue,  provided  with  jpretty  long  and  hooked  daws, 

er, Emmet  Hunter.    Grey,  varied  with  black  and  fiis-  ,    The  birds  of  this  division  have  more  or  less  the  ntan^ 

QDUS  above ;.  abdomen  irufescent  white,  with  blackish  ners  and  habits  of  those  of  the  preceding  order ;  for 

spots ;  ,tail  fiwthers  .spotted,  and  barred  with  waving  postal!  of  them  are  climbers,. and  inseetivoRms* 

black  strisei.  No  pen  or  nsncil  can  furnish  a  perfect  idea  .  ^^ t  •     »       xt 

oftheminuteandelegantmarkingsofthUbbd^which  .  Sitta,  Lm.  &c    Nuthatch. 

is  about  the  siae  of  a  lark,  mei^sures  seven  inches  in  .    Bill  straiffht»  prismalic,  pointed,  end  fitted  Bat  open*  Sitti. 

lengthy  and  nine  and  e  half  in  stretch  of  wing,  and  ing  the  baik  of  trees;  the  tail  ooo^K>sed  of  iwtiiv€ 

weighs  about  ten  drachms.  The  hues  of  the  le^nale  ar^  leathers, 
rather  paler  than  those  of  the  male.    A  pure  whit^        S,  Ewropma,  Lin*  &e.    Emopeon  thUuUekt  P^ov.  Buropn 


and  a  yellowisb-whitevariefy.  sometimes  occur*  NuijMer^  f^tOhreaker,  or  WoadDracker* .  Plumbeona 

The  wryneck  is  so  called,  unom  the  singular  manner  ebqve,  sub«>&rruginous  beneath ;  a  black  streak  across 
in  whicb,  especially  when  surprised,  it  ti^ms  its  head  |he  e^es,  and  black  lateral  tail  feathery  whitish  near 
over  its  shoulders,  perpetually  looking  abou^  while  the  tips.  Weight  nearly  an  ounce,  length  Bve  indiee 
the  black  list  on  the  back  of  the  neck  gives  it  a  twisU  three  quartera,  and  alar  eapanse  nine  inches*  The 
cd  appearance.  On  such  occasions  it  also  erects  the  tints  of  the  female  are  weaker  than  those  irf  the  male, 
feathers  on  the  head.  It  inhabits  Europe,  Asia,  and  cmedally  about  the  sides  and  thighs.  This  speciee 
Africa,  occurring  from  Greece  and  Ita^  to  Sweden,  jnbahits  Europe  and  Asia»  and  seems  to  be  litdeaffeou 
and  even  IrfipUnd,  in  Siberia,  and  Kamtschatka,^  and*  ed  by  the  influence  of  climate.  In  this  island,  9m  in 
accordin|f  to  Kolben,  at  the  Cape  of  Good  Hope ;  and  ;nost  other  countries,  it  is  stationary,  but  locsl,  and 
Edwards  assures  us  that  it  is  met  with  in  Bengal.  It  chiefly  afiects  wooded  and  inclosed  situations,  frequent- 
U  not  uncommon  in  tbe  southern  and  eastern  parts  of  ly  selecting  the  deserted  habitation  of  a  woodpecker  for 
£ngland,  but  is  more  scarce  on  the  western  side  of  its  nest  In  this  case  the  entrance  to  the  bote  is  firet 
the  ishmd,  and  is  rarelyt  if  ever,  fisund  in  ComwaU.  contracted  by  a  jdaster  of  clay  or  mud,  to  ezdnde  biu 
It  is  partiid  to  poplar,  and  to  old  and  decayed  poUard  gar  birds,  and  leaving  only  sufficieBt  room  foritself  to 
elmiK  and  wil^  perch  on  a.  detached  tree  in  a  nedge^  pass  in  and  out*  The  n^de  and  female  jointly  labour 
usually  frequenting  woods»<Hr  thick  inclosed  countries ;  at  the  oonstmcticn  of  the  nest,  which  usually  consists 
vet,  towards  the  close  of  summer,  it  may  be  observed  nf  dead  leaves  and  moss  heaped  together  withiont  mncfa 
hopping  alone,  in  the  pathways  which  traverse  fields  order,  and  sometimes  lined  with  &  dust  of  the  decay- 
of  wheat,  bariey,  or  oats,,  when  it  becomes  ezoe^vely  fid  tree  in  whi<^  the  ne$t  is  placed.  The  number  of 
fat,  and  is  redconed  a  great  delicacy  for  the  table.  Its  ^gm  1$  geoerallv  aix  or  seven,  and  they  are  of  m  dir^ 
food  principally  consists  of  ants  and  -other  insects,  of  wmte,  with  dusky  spots,  being  scaroely  diatiDgnishabte 
which  it  finds  abi|ndance  lodged  in  the  bark  and  ere-  from  those  of  the  greater  tttmouae.  If  the  plaster  at 
vices  of  trees,  or  in  other  retresls.  So  shy  and  unsocial  the  entrance  be  destroyed  when  there  areeoainthe 
are  these  birds,  that,  ezc^  during  the  breedii^  sea^  ip^st,  it  is  speedilv  replaced.  During  incuoatian  the 
aoD,  they  are  never  found  in  the  company  even  of  thehr  iemale  is  aasiduottsly  attended  by  the  mde,  who  rego- 
partnera,  and,  when  the  domestic  union  is  dissolved  Jai4y  sup|^s  her  with  food.  Though  easily,  driven 
m  September,  they  retire,  and  seem  to  migrate  by  /rom  her  nest  at  other  tiases,  she  sits  on  her  eggs,  with 
themselves.  The  fimule  lays  from  eight  to  ten  very  gfg^  pertinwoi^,  atiiking  the  invader  with  ber  bill 
white  and  trapf  parent  egg^  for  the  most  part  on  the  ^ond  wing^  and  hissing  like  a  anake ;  and  alter  every 
dust  of  a  hoI%  in  a  decayed  tree*  which  she  scrape^  .effort  has  been  practised  in  vain,  she  wilLrather  suffer 
together  with  her  bill  and  feetj  but  sometimes  she  iieitaelf  to  be  taken  than  deaert  her  charge.  The  eggs 
constructann  it  an  artleps  nest  -of  dried  grass.  The  -^^  hatdbed  in  May  )  and  thereisrarely  more  thancme 
entrance  into  ^e  hole  is  so  small  mb  scarcely  to  admit  -brood  in  the  season.  Adet  the  ymog  can  provide  for 
the  finfiers-;  ao  that  tike  i^gga  ase  not  readily  procured.  themselvoi>Ahe  jGmiyy  aeparates^aixl  aU  aeekiettremeiit, 
jDuring  incubation  the  male  fetches  ants  and  other  ip^  ithough  they  aie  oocasienayy  observed  to  mingle  with 
sect  food  to  his  male.^  Ifsurpijaedin  her  nest,.tbefe-  4jtmke  and  woodpeckers.  AUiheogh  the  nathatoh 
smi)e  ftsel^c^s  herself  at  full  length,  erects  the  feathers  jij^nds  niueh  of  iu  time  in  climbing,  or  creeping  on 
on  theo-own  of  the  head,  and  exhibits  a  sns]ce*like  mo-  treesi  iestnationa  are  nimbler  than  thraeof  the  sparrow, 
tiouyin  whifijip  |dio  ia  imitated  by  the  young>  wbamore-  m  well  esanootbec  and  more  connected;  finr  it  snakes 
.over  emit  a  hissi^ig  squpd;  wad  tbt|s  intruders  are  less  noise  in  flying.  In  climbing  it  ismomeqKtt  than 
sometimes  scared,  beUewig  that  thqr  have.cofn^,  in  .the  woedpsditf.;  for  it  tune  up  and  down  a  tree  in  all 
Gonuctwithabroodofserpentn.  In  smring,  the  wry«-  .dinMions.  Wben  empkiyed  in  biteaking  a  not,  its  &* 
neck  frequently  repeats  a. sort  of  noise,,  lika  that  of  the  ivoerita  poaitien  is  with  the  head  down*  Jn  the  us- 
smaller  species  of  hawks.  tunm>  it  ia  •  no  Uncoaamen  tWag  tp  find  ia  the  crevices 

iof  the  baik  ef  an  A>ld.tiee  a  neat  many  broken  awt 
ilieUs,  the  wnik  of  thM  1>UEd,  v^ch  nnM^ 
tb  theaame  a{)ot  for  this  purpose.    When  it  has  fixed 
She  nut  firm.'  m  a  oUnk,  ,ittnma  on  all  sides  to  strite 
it  with  most  a^yantage.    This,  with  the  common  haael 
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Ntho*  AolyM  awwk  ofMBelliboiir;  tmtitttrikafttfillMit 
'oP'  ^  with  ease.  Whilst  at  work,  it  makes  a  rapping  aoisi^ 
''^^^  whtch  may  be  heaid  at  some  distanee.  In  default  of 
nuts  or  seeds,  this  bird  seardies  for  insects  and  their 
larvm  among  moas  or  old  trees,  or  waUs,  thatch*  &o. 
In  wintes  it  pic^  the  laf  vse  of  beqtlee  from  uqder  th^ 
bark  of  trees^  and  has  recourse,  to  the  magazine  of 
nuts^  and  the  seeds  of  son-flower,  hemp,  &c.  which  it 
Ib  known  sometimes  to  )ay  up  agmst  the  cold  sea- 
aon.  Sometimesk  it  is  met  with  in  vine^arda,  <»chard«, 
or  gardens ;  and  in  the  cyder  seaaon  it  has  been  ob- 
served culling  the  seeds  from  the  refuse  of  the  pressed 
apples.  Though  silent  dudng  the  greater  part  pf 
the  year,  it  has  in  spring  a  remarkaUy  loud  and  shrill 
whistle,  which  eeasea  after  incubation,  and  gives  plaoe 
in  autoam  to  a  double  reitei^ated  cry  t  but  the  singular 
jarring  noise  product  by  some  sf^edes  of  woodpeck- 
erSf  by  repeated  strokes  of  the  mil  agamst  the  de- 
cayed limb  of  a  tree,  has  been  erroneQiuly  ascribed  to 
the  nudiateh* 

Ckrtbia,  lin.  &c.    Cbejeper. 

riTBiik  Bill  long,  or  of  moderate  siae,  more  or  leas  arched, 
triangnlar,  compressed,  and  slender;  nostrils  basal, 
naked,  pierced  hotiaontally,  and  half  closed  by  an  arch- 
ed membrane;  the  outer  toe  united  at  its  base  to  the 
intermediate ;  claws  much  hodced,  that  on  the  hind 
toe  the  longest ;  tail  graduated.  Mid  fumiahed  with 
etiff  and  shanp-pointed  ahafts ;  wings  middle>siaed,  the 
Ibarth  quiU  the  iongcat. 

The  mrdaof  thia  genus  dimb  on  trees  like  the  wood- 
peckers, anpporting  themselvea  by  the  ^ff-p^wted 
'feathers  of  the  tail.  They  neatle  in  the  chtiuca  and 
hoKea  of  trees,  and  live  principally  on  small  insects  and 
eeeda.  The  limits  of  the  genus  have  of  late  been  con- 
siderably afaridgedl  Only  one  species  is  indigenous  to 
Eoiope ;  for  the  alleged  Brae^fdadjfia  of  M.  Brehon, 
of  Soony,  nroves  to  be  only  one  m  those  accidental 
▼jtfieties,  wnich,  in  this  insbmee,  are  eonsiderdily  mul- 
tiplied. But  the  seses  and  the  yeung  are  less  dissimi- 
lar fitim  one  another  than  in  moat  species  of  the  fea- 
thered race. 
nOiaris.  C  fimdUarii,  Lin.  Sec  Camwum  Cre^ier,  Pcov.  Ox^ 
lye  Cre^fer,  or  Tree  Creeper,  or  Tree  CUmber,.  Ghet- 
tittt,  varied  with  blade  and  whitish  above,  white  be* 
neath ;  tail  8ub*falvous,  and  pdnted.  The  weight  cf 
die  fall  grown  bird  ia  only  dnit  two  dmcbnui,  and  its 
length  &e  indies.  Exc^  the  crested  wren  it  is  the 
amalleet  of  British  birda^  but  the  length  of  its  foir 
thers,  and  its  manner  of  roflCng  them,  make  it  appear 
larger  than  it  ia  in  reality. 

The  oosmapn  creeper  inhabils  Euaepe,  Asii^  and 
North  Americe,  especially,  the  peig^bettrfaoed  of  Phil* 
addphia,  where  it  ie  very  ooannon.  It  raos  with 
great  quickness  and  fiwility  round  tmaksanil  Imbaof 
trees  in  aearchof  inaeds  and  their  e|^ga,  wihidiit  al^ 
pidu  up  from  among  moss,  and  .wiudi  oon^itttte}  ils 
principal  food.  Tlunigh  pielty  oemoMn,  it  is  awl 
readily  perodved,  Ibem  the  ease  with.'wMoh»..oA  the 
appearance  of  aqy  person,  it  ^sdes  to  the  apposite  sUa 
of  the  tree.  Its. neat  is  composed  «f  dry  gmaa  andihe 
inner  bark  of  wood,  loosely  pat  tog^JMier,  and  Uaed 
widi  snmll  feathers ;  and  it  is  usually  placed  in  soaae 
hole,  or  behind  the  bark  of  a  decayed  tree.  The  egp 
are  from  six  to  eight,  whitish,  or  ashNoeloamd,  aad  mi- 
nutely inecklad  with  bam  and  spota  of  baight  rust  co« 
loor.  During  incubation  the  mde  caters  ioc  lus  pact* 
ner.  Hia  note  4a  weak,  laonotonoas,  and.ddicatdy 
uttered,  bat  rardy  heard  in  winter.    This  Uttlt  bird 


seems  to  be  not  fvene  ta  the  sode^  of  minfaiod;  for  o^P'tbo- 
it  haunts  trees  on  public  walks  near  towuf  ^  and,  in  ^J^'_ 
some  parts  of  die  world  it  is  protected  by  humanr  care    ^  '  ^ 
from  motivea  of  interest    Thus,  from  observing  ita 
usefulness  in  destro^ii^  insects^  it  has  long  been  cus- 
tomary in  sevend  districts  of  the  United  States,  to  fix 
asmall  box  at  the  end  of  a  looff  fcie  in  gigrdens  and 
about  hpuses,  as  a  Teceptade  mr  its  nest    In  these 
boxes  the  birds  resdily  £ona  their  nests,,  and  hatch 
their  young;  which  the  parent  feeds  with  a  variety  of 
different  insects,  particularly  those  spedes  which  are 
isgurious  to  the  produce  of  the  garden* 

TicHooROHA,   Illig.   Tern.    Pbtrodroma,    Vidl. 
CxBTHiA,  Lin. 

Bill  very  loi^,  slightly  inched,  slender,  cjlindricd,  Tjcho- 
triangular  at  the  base,  tip  depressed ;  daw  on  tbehind  naoMA. 
toe  very  lQn|^ ;  tail  rounded,  with  weak  sbafrs. 

7.'  murana,  Illi|^^  T.phcenmpiera,  Tern.  Pelro*  Muraria. 
droma  nmrariat  VieilL  (krthia  nmrariaf  Lin^  fVall* 
creeper,  at  Spider^caioherm  Cinereouf,  with  black  wings 
and  taU,  wing-coverts  rose^our,  as  are  the  edges  of 
the  quills,  "nie  under  part^  thi^  neck  ia  whitish,  the 
quill-feaUiers  ^re  bhuck,  those  of  the  tdl  whitish ;  and 
.the  daws,  particularly  the  hind  one,  are  very  strong. 
About  the  size  of  a  sparrow,  aeven  indies  in  ]eng^,  ami 
nine  in  stretqh  of  wing.  The  male  and  female  are 
dike.  Inhabits  the  temperate  countries  of  Euiope  and 
Asia.  Though  found  in  Austria,  Silesia,  Poland, 
Switserland,  and  Lorraine,  it  courts  milder  latitudes 
in  winter.  Aldrovandua  informs  us,,  that  it  is  not 
unoommoa  in  the  t«ritory  of  Bokgaav  flying  in  the 
manner  of  a  hoppoe^  frequenUv  shaking  its  wings 
like  that  bird,  and  never  resting  long  ijtoneplace.  fn 
3pain  and  Pprtugd  it  is  sdd  to  be  b v  no  means  rare. 
Jt  is  found  in  Mount  Caucasus,  and  has  been  fetched 
from  Cbiiuu  Though  gay  and  spr^ghdy,  it  is  so  sdi. 
tary  in  its  habits,  that,  scoording  to  Scopdi,  itmigrates 
dngly.  Its  note  is  loud,  butnot  nnpleesing  i  and  ils 
mannsrs  are  similar  .to  those  of  the  common  creeper, 
except  that,  m  place  of  haunting  trees,  it  affects  rocks, 
old  walls^  ruined  edificeSi  arches,  &c.  feeding  aainsecu, 
and  manifestioff  a  parthdity  to  spiders*  It  nesties  in 
the  holes  pf  .wsSs,  and  the  eseviess  of  high  rocks. 

NscTARiNiAj  Illig.  Tern.    Nectar* Sccker. 

Bill  long,  ae  as  long  as  the  head,  weak,  subalate^and  Nectabi- 
jnsreor  less  curved,  widened  and  depreased  stthe  basot  ai^ 
trigond,'  compressedf  and  veiy  dender  at  tfae.pdnt>; 
longne  long,  exteadle,  tubttliar>  and  bifid ,-  nostrils  near 
the  base,  l^ml,  elosed  aboee  by  a  large  nalced  mem- 
bmnet  the  thiid  and  fouHh  quiUs  the  Ipagest.    The 
spedes,  which  are. pretty  nuaaarous,  »xt  a)l  exotic- 
Some  af  them  are  of  smaU  dimqasions  and  briUiant 
hiMS^  and  othem  am  larger.    Th^  hmre  their  de^Hgna- 
thmfrom  sipping  the  sweet  juice  -of  flowess, 
^  N.  ejfanoMt  drikU  ojfmea,  Lim    Ci)ereia  synaso^  Cyanea. 
VieiU.    C^miaan.  Nedar^weker^   es   C^eeafs-orscjpsr. 
Deep  Une,  <with  herjl-odaiuedeiiewn,  bleak  wings  and 
tail,,  and  yellow  under  eameetai   This  elmnt  little  birdt 
irhieh  is  mefB.minutel|r  descdbad  by  Edwards,  mea^ 
suresahout  fosar  inchea  sndaifuarterii  is  anatiTeof 
8oulhAmeric«,|MfftkttbdyiefJBiaailaiidCeyennew  The 
femde  is  sdd  to  differ  in  having  the  inaides  of  the  wings 
yellowish-grey,  and  the,youiig  melee  are  at  first  green- 
ish above,  except  on  ifate  wings  and  tail;  and  of  a  paler 
eir  yenaariBb-  loaat  baneafek.    Tbty  afteMmrds  bfRome 
variedf  erfwlohad'ivilh.biaaki  Uucw  end  peen,  with  a 
mixture  of  rufous  on  some  parts.    We  notice  these  dif* 
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^  Oroitho*  feretiCMi  because  by  some  writers  they  hate  been  stated 

Jogy*  as  60  many  Varieties  or  species. 
^-~'~^  N.  rufa,  Merops  rujut.  Lath.  T^mnriug  .  rnfit^, 
^^^^  Vicill.  Bw/bia  Nectmr-ntcker,  or  /?«/'<;«#  Bee-^ter,  Ra- 
fous  above,  with  brown  quill  featnersi  rufous  on  the 
edges.  The  throat,  fbre  part  of  the  neA,  breast,  and 
befiy,  are  of  a  beautiftil  white.  Lehgth  seven  inches 
two  lines. '  This  species,  which  is  a  native  of  South 
America,  readily  frequents  cultivated  fields^  and  ap« 
proaches  small  towns,  villages*  and  hamlel^,  prefer- 
ably breeding  near  houses,  and  sometimes^within  th^m. 
Though  they  reside  in  bushes  and  thicketSj  they  came 
:abroad  into  the  open  fields,  never  penetrating  into 
exten&ive  woods  nor  haunting  elevated  situations. 
They  associate  in  pajrs^  and  ar^  not  obsierved  in  fami- 
lies or  flocks.  As  their  wings  are  somewhat  short,  and 
far  from  strong,  they  fly  to  a  little  distance  at  a  time. 
They  always  build  their  nest  in  some  open  situation,  as 
on  a  large  leafless  branch  of'B  tree,  or  on  the  window 
of  a  'house,  or  on  a  piding  or  stake  at  several  feet  from 
the  ground.  The  nest,  which  is  shaped  like  a  baker's 
oven,  is  constructed  of  mud  or  clay,  and  is  sometimes 
completed  in  two  days^  the  male  and  female  jointly 
working,  each  fetching  in  turn  a  pellet  of  the  materials 
of  the  size  of  a  hazel  'nut,  which  they  arrange  and  ad- 
just into  a  fabric,  six  inches  and  a  half  in  diameter,, 
with  the  opening  on  the  side  twice  as  high  as  broad. 
The  interior  is  divided  into  two  parts  by  a  partition, 
which  begins  at  the  side  of  the  entrance,  and  terminates 
circularly,  so  as  to  leave  a  passage  into  a  sort  of  ebam^ 
her,  in  which,  on  a  lid  of  grass,  are  deposited  four  white 
eggs,  dotted  with  rufous,  and  somewhat  pointed  at  the 
narrow  end.  The  same  nests,  if  not  destroyed  by  the 
rain,  will  serve  the  same  pair  for  more  than  one  sea- 
son ;  and  if  they  find  it  occupied  by  a  bird  of  another 
species,  which  sometimes  happens,  they  generally  suc- 
ceed in  ezpellinp;  the  usurper.  Azara  notices  a  tame 
individual  of  this  species  which  was  allowed  to  go  at 
large,  and,  when  nungry,  would  cat  pounded  maize, 
but  always  preferred  raw  meat ;  and  it  the  bit  was  too 
big  to  be  swallowed  at  once,  it  would  press  it  on  the 
ground  with  its  foot,  and  tear  it  with  its  bill.  Its  walk 
was  alternately  grave  and  majestic,  andouick  and  pre^ 
cipitate,  with  the  head  and  neck  erect  When  it  sung, 
it  stretched  out  its  body,  lenffthened  its  neck,  and  beat 
its  wings.  The  note,  which  is  common  to  both  sexes, 
and  is  continued  all  the  year  round,  eonsista  in  the 
loud  and  frequent  repetition  of  the  syllaUe  skee,  at  first 
uttered  at  intervals,  smd  then  pronounced  pretty  smart- 
ly, untU  it  forms  a  oontinuona  burden  or  cadence, 
which  IS  heard  at  the  distance  of  half  a  mile. 

N,  4anmOg  Certkia  tannio.  Lath.  MdUhreptut  mm* 
«fe,  Vteil.  Mocking  Nedar^iicker,  or  Creeper.  Olive, 
with  the  wings  aim  slightly  forked  tail  brown.  Bill 
black,  and  legs  lead-cokwr.  -  Size  of  the  thrush,  length 
about  eight  inches  and  a  half.  Native  of  New  Holland. 
It  is  reported  to  haive  a  fine  note,  and  to  acquire  with 
^reat  facility  tliose  of  other  birds.  So  remmable  too 
IS  its  propensity  to  vary  its  song,  that,  when  in  heatinff 
of  it,  a  person  is  apt  to  auppose  that  he  is  sorroandea 
by  many  birds  of  different  species.  The  cvown  of  the 
head  haa  often  a  purple  tint,  occasioned  by  thrustiiiff 
it  against  the  stamina  of  certain  flowers,  of  wfakh  it 
eztntcu  the  sweetsi 

Trochilvs,  Lin.  &c.    HuMmnb-Bifto. 

Bill  subulate,  filifenn,  tubular  at  the  tip,  «nd  loiigcr 
than  the  head;  the  upper  mandible  shcathmgthe  lower  i 


ftaonlo. 
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the  tongue  filiform,  tiaving  its  two  threads  coalesctug',  Onu 
and  tubular.  kf^ 

The  birds  of  this  family  are  of  very  small  dimensioni, 
and,  with  a  very  few  atceptions,  inhabit  the  southern 
regions  of  America.  ^  Their  bill  and  feet  are  w«ik ;  bat 
the  former  is  veiy  long  in  proportion  to  the  size  of  the 
body ;  the  nostrils  are  minute,  and  the  tongue  is  capa- 
ble  of  being  thrust  a*  great  way  out     They  fly  very 
rapidly,  take  their  food  on  the  wing,  and  suck  die  ho- 
nied juice  of  flowers  without  discomposing  them. .  Ai 
they  are  spread  to  the  .^5th  degree  of  southern  latitnda, 
and  occur  in  the  neighbouri^ood  of  the  Plata,  in  situa- 
tions which,  during  winter,  are  destitute  both  of  groves 
and  flowers^  we  may  infer  that  they  are  capable  of  sus- 
taining a  Considerable  degree  of  cold,  and  of  living  on 
other  food  than  nectar.    Azara  acoordintfly  observed 
'  them  visiting  the  webs  of  spiders,  and^  as  be  supposed, 
eating  the  spiders  themselves ;  and  Father  Isidore  Go- 
erra,  a  man  worthy  of  credit,  and  who  amused  himself 
with  rearing  humming  birds,  has  fully  confirmed  his 
conjecture.    The  strength  of  their  rump  and  tail  fea- 
thers enables  them  to  turn  in  the  air,  ana  to  stop  short 
in  the  midst  of  their  fleetest  career,  ta  if  suspenaed  be- 
fore  a  flower,  flapping  their  wings  with  inconceivable 
quickness,  daiting  their  tongue  into  the  nectary,  and 
holding  Uieir  b^y  in  a  vertical  positbnt  as  if  studc 
fast  by  the  bill.    They  roost  on  the  branch  of  a  tree 
during  the  night,  ixid  the  hottest  part  of  the  day,  and 
pass  the  rest  of  their  time  in  fluttering  from  flower  te 
flower.  When  they  are  engaged  in  extracting  the  juices 
from  the  blossoms  of  a  tree,  one  may  approach  pretty 
nArthemwithoutdrivingthem  away.  Theirnote,  whicli 
is  very  seldom  heard  except  when  they  remove  from 
one  floWer  to  another,  is  expressed  by-  Utre,  more  cr 
less  shrilly,  but  feebly  pronounced.    Two  of  them  are 
•seldom  seen  together,  or  even  on  the  same  tree.     Mot* 
•withstanding  their  very  diminutive  size, 'they  are  bold 
and  pugnacious,  and  make  •  louder  humming  noise  by 
•the -motion  of  their  wings  than  by  their  voice*    Their 
fierce  conflicts  ofben  terminate  by  their  sudden  disap- 
pearance, without  the  spectator  being  able  to  ascertain 
which  of  the  combatants  has  had  the  advantage.  They 
•construct  an  elegant  hemispherical  nest  of  the  down  of 
a  species  of  thapeus,  and  suspend  it  6vcr  branches  ol 
treest  where  it  is  conceided  by  the  leaves^  the  female 
laying  two  white  eggs  of  the  size  of  peas,  and  which 
are  hatched,  in  oonseouenoe  of  the  alternate  incubation 
of  the  parents.    The  latter  mamfest  unnsoal  ooum^  in 
driving  intruders  from  their  nest ;  and  they  aometimes 
assail  and  chase  other  birds  withoot  any  af^Mment  mo* 
tive.    They  are  taken  by  firing  at  them  with  aand,  as- 
persing them  with  water  from  a  sjrphon,  or  entangling 
them  in  delicate  nests ;  for  the  finest  shot  wcnxld  blow 
them  to  pieces,  and  rods  smeared  with  bird-lime  would 
destroy  their  plumage.    The  unrivalled  brilliancy  of 
their  colours  .has  bmi  apUy  compared  to  the  richest 
metallic  hoes,  or  to  the  changeful  refieziona  of  gems ; 
and  in  sunshine  they  glow  widi  peculiar  splendour.    It 
is  not,  however,  to  be  imagined^  that  all  the  apecies  olf 
bumming  birds  are  thus  magnificently  decorated  ;  for 
acme  are  even  obscure  in  their  attire,  and.,  inatead  of 
the  prevailing  gaudineu  of  the  family,  exhibit  only  a 
fatat  appearance  of  a  golden  green  tinge  diffuaed  over 
the  brown  or  purplish  shade  of  the  back  and  wing*. 

Several  people  in  South  America  have  ke|>t  bumming* 
birds  in  their  houses.  Not  many  years  ago,  Don  Pedro 
Melo,  governor  of  Paraguay,  had  one  full  grown,  which 
lived  with  him  for  four  mouths,  and  was  allowed  to 
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raige  in  t&e  house.    Thh  litfle  lJtt|e)rer  was  pef^\j    Httmiroas  in  'Martmiqwif  OnacUoope,  and  aome  oth«r    ^^^^ 
attached  to  his  master^  whom  he  would  klas^  and  PJay-    of  the  West  India  islands.    In  its  general  manners  and  ^J^^^^ 
fully  importune  for  a  little  synip»  or  a  nosegay.    Thus    diaracter  it  seems  to  riesemUe  the  red-throated  species,  ^-^"V"^> 
Ke  tived^  healthy  and  apparently  hnppy^  till^  m  the    behis^  of  a  hold  disposition,  attacking  larger  birds,  and 
Don's  absence,  he  perished  from  thfe  negligence  of  the    ezpdling  them  from  its  haunts.    It  frequents  orcharda 
servants.  *nd  gardens,  and  fears  not  to  breed  even  in  towns. 

This  numerous  and  interesting  genus  has  been  com*  It  often  builds  its  nest  on  the  twi^  of  an  orange  tree, 
modionsly  divided  into  two  sections,  the  first  including  lemdn  tre^  or  iasmine,  and  sometimes  on  the  pcojcct- 
those  with  curved,  and  the  second  those  with  straight  -ing  straws  of  the  roof  of  a  cottage ;  and  if  the  nest 
bills,  corresponding  to  the  caUMs  and  oiseaux-tioiicheM  «nd  young  be  taken  intaa  house,  the  female  will  fol- 
of  the  French ;  yet  the  precise  limits  of  the  two  divi-    -low,  and  rear  her  charge  in  confinement 

'*         '      *'  Ti  cobtbrii,  Lin.  &c.     Red-ikroated  HummngMrdt  Colubrla. 

or  Hummhif'-bird  of  Catesby.  Gold-green  above,  white 
beneath,  with  gold-red  throat,  and  purple-brown  wing» 
and  taiL  This  most  beautiful  species  usually  measures 
about  three  inches  and  one^third  from  the  tip  of  the 
bill  to  that  of  the  tail. 

The  red-throated  humming-bird  inhabits  Amencai, 
continuing  in  the  southern  parts  of  that  continent  the 
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sions  are  not  very  easily  assignable. 

A.  Curved-hilled  HMmmiag'birds, 

T,  pelta,  Lin.  &c.  Topaz-^tkroated  Humming'^ldrd, 
or  Long-iaiUd  Red  Humming-bird. '  Purple-red,  with 
black  head,  topazihe  throat,  and  the  two  middle  taiL 
feathers  very  long.  The  male  is  the  most  conspicuous 
of  its  section,  both  its  size  and  the  brilliancy  of  its 


plumage  distinguishing  it  above  the  rest.    Its  body  is  ^hde  year,  and  appearing  m  the  northern  provinces, 

equal  in  size  to  that  of  a  wren,  but  if  measured  from  «  far  as  Canada^  in  the  summer  only,  arriving  in  the 

the  extremity  of  the  bfllto  that  of  the  middle  tail-  month  of  May,  when  the  ncach-trees  are  in  blossom, 

feathers,  its  length  is  from  eight  to  ten  inches.    This  «"*  breeding  in  CaroUna,  the  Floridaa,  &c.  but,  on  the 

species,  which  occasionally  varies  in  the  sportings  of  approach  of  winter  migrating  ta  Mexico  and  the  West 

its  rich  colourings,  is  a  native  of  several  parts  of  South  Indies.    In  autumn  it  fre(|uently  perishes,  in  conse- 

America,  but  is  principally  met  with  in  Surinam  and  qtience  of  having  been  detained  by  the  late  brood,  at 

Guiana,  where  it  preferably  affectt  the  banks  of  rivers  *  tune  when  the  flowers  becin  to  be  destroyed  by  frost, 

and  brooks,  especially  in  the  interior  of  the  country,  and  of  ito  being  weakened  by  coU  weather,  when  it 


It  commonly  perches  on  the  lower  branches  of  such 
trees  as  overhang  the  stream,  or  on  such  as,  from  decay, 
have  fallen  into  the  water.  During  their  flight  they 
akim  the  surface  of  the  water,  like  swallows. 

7*.  mango,  Lin.  &c.     Mango  Humming-bird,    Cop- 


can  no  longer  execute  the  movements  of  its  wings  with 
,the  necessak!|b  degree  of  rapidity  to  keep  it  suspended 
in  the  act  of  ^sucking  its  food  In  such  a  state  of  the 
atmosphere^  it  is  obsierved  to  fly  with  leas  velocity,  to 
perch  often,  sometimes  to  rest  on  the  ground,  and  gra^ 


per-green,  with  the  stripe  on  the  throat,  and  the  abdb-    durfly  to  sink  under  the  cold.    The  late  broods,  too. 


men  black,  wings  violet- Drown,  and  the  tail  ferruginous 
and  edged  with  black.  Length  four  inches  and  a 
quarter.  In  the  female,  the  back  and  the  two  middle 
tail-feathers  are  golden-green.  Native  of  South  Ame- 
rica, particularly  of  Brazil,  and  is  said  also  to  occur  in 
Jamaica,  St.  Domingo,  and  some  other  of  the  West 

India  islands.    Dr.  Latham  informs  us,  that  a  pwr  of    pended  over  the  flower  from  which  it  extracts  its  nout- 
young  bumming-birds,  supposed  to  be  of  this  species,    isbiUent ;  and,  like  the  bee,  having  exhausted .  the 


aro  often  exposed  to  this  fate»  and  are  found  dead 
during  the  autumnal  season.  During  the  warmer  daya 
of  summer^  this  charming  little  creature  flies  so  swiftly 
that  the  eye  is  inoapable  of  pursuing  it,  and  the  motion 
of  its  wings  is  so  rapid  as  to  be  imperceptible  to  the 
nieest  observer.    It  never  feeds  but  on  the  wing,  sus- 


aro  reported,  on  unexceptionable  testimony,  to  have 
been  brought  alive  to  England,  having  been  hatched 
during  their  voyage  from  Jamaica,  where  the  parent 
bird,  while  sitting  on  her  e^gy,  was  discovered  by  a 
young  gentleman,  then  on  tne  point  of  leaving  the 
island.  Having  cut  off  the  twig  on  which  the  nest 
waa  placed,  he  brought  it  on  board  the  ship.     The 


honied. liquor  of  one  flower,  it  wanders  to  the  next  in 
auest  of  new  sweets.  It  is  most  partial  to  those  .flowers 
ttiat  have  the  deepest  nectaries,  aa  the  balsamine, 
scarlet  monarda.  See, ;  so  that,  in  those  countries  which 
these  birds  inhabit,  whoever  sets  plants  of  this  descrip- 
tion before  his  window,  may  depend  on  being  visited 
by  them  in  multitudes.    M.  VioiUat  having  observed 


female  soon  became  sufficiently  tame  to  suffer  herself   ^^usm  oftea  perch  on  the  dry  twigs  of  trees,. and  wisb- 


to  be  fed  with  honey,  and  daring  the  passage'  hatched 
two  young  ones,  but  did  not  long  survive  that  event ; 
bat  the  young  were  so  soccessfuUy  managed,  as  to  be 
cooveyed  in  good  health  to  England,  where  they  were 
presented  to  Lady  Hammond.  The  Doctor  adds,  that 
Sir  Henry  Englefleld,  Bart,  and  Colonel  Sloane,  are 
both  witnesses  to  these  little  birds  readily  taking  honey 
from  the  lips  of  Lady  Hammond  with  their  bills.  One 
of  them  lived  at  least  two  months  from  the  time  of  its 
arrival,  but  the  other  not  many  days. 

B.  SiraighUbiUed  Humming*bM. 

7*.  crisitUus,  Lin.  &c.  Crested  Humming-bird,  or 
Crtsted  Green  HvmmingMrd  of  Edwards.  Golden- 
green  above,  cinereous  beneath,  with  golden-bloe  point- 
ed crest,  and .  violet  quill-feathers  and  tail.  Length 
abotit  three  inches.  Edwards,  who  describes  the  bird, 
haa  given  a  good  figure  both  of  it  and  of  the  nest. 


ing  ta  ooDtemi^ate  them  in  full  sunshine, .  inserted 
•everal  small  sticks  among  the  flowers  which  they  fre^ 
quentfld,  and  had  thus  the  pleasure  of  seeing  them, 
while  sitting,  dart  their  tongue  into  tfie  nearest  flowers, 
and.  trying  every  tube  by  Sirusting  in  their  bill  If 
they  mnd  the  flower  already  rifled,  they  would  ft»- 
quently,  in  a  fit  of  rage,  pluck  it  off,  and  throw  it  on 
the  groimd,  or  evon  tear  it  in  pieces..  Numbers  would 
also  sometimes  contend  very  fiercely  for  the  possession 
of  the.  same  flower ;  and,  in  the  course  of  waitare^  they 
would  frequently  pursue  the  fu|;itives  into  the  apart-^ 
ments  of  those  houses  whose  windows  happened  to  be 
left  opep,  make  a  turn  round. the  room,  as  flies  do  with 
ns,  and  then  suddenly  regain  the  open  air.  When 
feeding,  they  will  allow  a  person  to  come  within  two 
yards  of  them ;  but,  on  a  nearer  approach,  they  dart  off' 
with  wonderful  swiftness.  Their  nest  is  most  cotn- 
monly  placed  in  the  middle  of  a  branch  of  a  tree,  and 


Tne  tiemale  wanu  the  crest,   ti  israro  at  Cayenne,  but   ia  so  small  as  not  to  be  noticed  by  a  person  standing;. 
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-Oraiiho*  on  the  gtouiid.  The  male  essMit  in  fetehiog  the  ma* 
togy«  tauhf  and  the  female  arranges  them.  The  atnicture 
is  quite  roond^  the  outside  being,  for  Uie  most  partj 
composed  of  the  green  moss  common  on  old  poles 
end  trees^  and  the  inside  of  the  soAest  TSgetable  downs^ 
.as  that  of  the  sumadi^  or  of  the  great  mullein.  They 
sometimes^  however,  vary  the  texture^  using  flax>  hemp, 
hairs,  and  other  similar  substances.  At  other  times 
they  will  fix  on  aome  low  bash,  on  a  stdk  of  the  tON 
•bacoo.  plant,  or  even  on  the  side  of  an  ocra  pod|  as  a 
station  for  their  nest.  The  male  and  female  sit  alter- 
nately ;  and  the  hatdi  consists  of  two  minute  white 
«gg>»  of  equal  thickness  at  both  ends.  When  they 
perceive  any  body  climbing  the  tree  in  which  they 
nestle,  they  attack  him  in  the  face,  attempt  to  strike 
Jiim  in  the  eyes,  end  oome»  go,  and  Muniy  withsuoh 
velocity  as  almost  to  exceed  belief.  Like  the  vest  of 
their  congeners,  they  are  seldom  caught  alive.  A  friend 
of  M.  Duprata  having  observed  one  of  them  enter  into 
.the  bell  of  a  convol^us,  and  busying  itself  to  get  at 
the  bottom,  ran  immediately  to  the  spot,,  ahut  the 
.flower,  cut  it  from  the  atali^  and  earned  ott  ida  Hl^ 
tie  captive.  He  could  not  pievail  en  ii,  howevter,  lo 
taste  »)od,  and  it  died  in  the  coarse  4yf  two  or  time 
•days.  Charlevoix  informs  us,  that  he  had  one  of  them 
in  his  possession  lor  twenty-four  hours  in  Canadi^ 
which  sufbred  itself  to  be  handled,  and  even  coonterN 
felted  death,  that  it  miflht  esoqie,  but  fell  a  resl  oscrifioe 
to  a  slight  degree  of  Sxnt  dmnf  the  night  Geneaal 
Davies,  by  practising  the  followmff  ingefdous  method, 
was  aomewbat  more  successful)  for  hecoatrived  to  keep 
some  of  them  alive  during  four  months.  Having  made 
an  exact  representation  of  some  of  the  tubukr  flowers 
with  paper,  fastened  round  a  tobacco  pipe,  and  painted 
them  of  the  proper  eoloun,  he  ranged  them  in  the 
cage  in  which  the  birds  were  confined,  and  filled  the 
bottom  of  each  with  a  mixture  of  brown  sugar  and 
water,  as  often  as  it  was  emptied.  In  this  way  he  had 
the  pleasure  of  seeing  them  perform  evety  act,  for  they 
soon  became  familiar,  and  took  their  food  in  the  same 
manner  as  when  roaming  at  large. 

7.  mmimui,  Lin.  &c  Least  Humming^Bird.  Gold- 
green  above,  whitish  beneath,  wings  and  Uil  violet* 
brown.  Bill  of  the  male  black ;  feet  brown ;  the 
middle  taiUfeathers  bluish-black,  the  lateral  ones 
grey,  and  tipped  with  white.  About  an  inch  and  a 
half  in  length,  and  weighs  only  twenty  grains.  The 
female  is  even  a  little  smaller,  and  has  the  upper  parts 
'Of  the  body  of  a  preen  brown,  with  some  shining  re- 
flexions on  the  wmg^GOverts,  and  the  under  parts  of  a 
dirQr  grey.  Native  of  the  West  Indies,  and  Guiana. 
It  is  the  most  diminutnre  of  known  birds,  being  sur- 
.passed  both  in  weight  and  dimensions  by  more  than 
one  species  of  bee.  A  dried  specimen,  mentioned  by 
•Edwards,  weighed  only  ^ve  grains.  The  nest  is  de- 
eoribed  as  rather  latge  for  the  siae  of  the  bird,  but  this 
•appeanmee  is  owing  to  its  thickness.  It  is  covered 
outwardly  with  lichens,  and  lined  with  flue  cotton,  or 
other  downy  substances.  The  eggs  are  not  larger 
that!  coriander  seeds,  and  of  a  dull  white  colour. 

Ufupa,  Lin.  &c.    Hoopoe. 

Bill  very  long,  slightly  arched,  slender,  triangular, 
compressed ;  nostrils  basal,  lateral,  ovoid,  open,  and 
surmounted  with  feathers  in  front;  a  crest  of  a  douUe 
row  of  long  feathers,  erectable  at  the  pleasure  of  the 
burd. 

Bpops.  U*  VV*  }^^  &c.  Common  Hoopoe,  or  Boppn    Fcfw 

tuginous,  wiiq;s  barred  with  bhick  and  white;  tail 


Minimus. 


Ufupa. 


Uackj  with  a  lunated  white  bar,  and  the  crest  tipt  Onk^ 
with  black  and  white.  loff 

This  beautiful  bird  weighs  about  three  ounces,  and 
measures  about  twelve  inches  in  length,  and  nineteen 
in  expanse  of  wing.    It  inhabits  £orope,  Asia,  and 
Africa,  in  the  last  of  which  many  of  them  are  sta* 
tionary.     Some  of  the  migrating  detachments  visit 
Britain  occasionaUy  in  autumn,  but  they  seldom  breed 
with  us.    In  France  they  arrive  late  in  spring,  and  de- 
part towards  the  close  of  summer.    They  are  found 
plentifully  in  the  deserts  of  Russia  and  Tartary,  and 
are  observed  in  small  flocks  at  Gibraltar,  in  the  month 
of  March,  on  their  passage  northward,  resting  for  a 
few  hours.    The  feaiale  is  said  to  have  two  or  three 
broods  in  the  year,  frequently  dispensing  with  a  for- 
mal nest,  and  maldng  a  bed  for  her  young  by  scraping 
together  the  dust  in  the  hollow  of  a  tree,  or  near  the 
roots  of  trees  on  the  ground  i  but  she  also  sometimes 
selects  the  crevice  of  a  rock,  or  a  hole  in  a  wall,  and 
lines  it  with  a  few  feathers  or  dried  leaves ;  and^  on 
other  occasions,  she  seems  to  avail  herself  of  the  for> 
saken  nest  of  some  other  apedes.    The  number  of 
eggs  varies  from  two  to  seven,  but  is  generally  four 
or  five.     The^  are  somewhat  oblong,  oluish- white, 
and  marked  with  pale-brown  spots.    The  food  of  this 
species  consists  chiefly  of  worms,  and  oi  insects  of  the 
beetle  tribe,  with  the  refuse  of  which  and  the  drop* 
pings  of  the  young,  the  nest  is  sometimes  rendered 
very  fetid;  and  hence  the  popular  but  absurd  notion, 
that  the  hoopoe  smears  its  nest  with  dung,  and  even 
with  human  ordure.    In  some  countries  die  species 
haunts  meadows  and  moist  soils  in  search  of  its  food; 
and  in  £gyp^«  where  many  of  them  follow  the  course 
of  the  Nile  in  its  retreatf  they  devour  also  frogs' 
spawn  and  young  tadpoles  i  but  in  other  r^ons  they 
g^enerally  lletray  a  partiality  to  barren  and  sequestered 
situations.     The  migrating  individuals  are  particularly 
shy  and  solitary,  two  of  Uiem  being  seldom  seen  toge- 
ther, and  even  their  migrations  frequently  taking  place 
bj  individuals,  and  not  b^  flocks.    In  Africa,  the  8ta« 
tionary  birds  associate  m  great  numbers;    and,  in 
£gypt,  they  are  to  a  certain  degree  domesticated;  for 
they  both  build  and  breed  on  the  terraces  and  among 
the  houses.    When  they  perch,  it  is  usually  at  a  few 
feet  from  the  ground,  and  on  a  willow  or  osier  twig, 
when  they  pronounce  the  syllable  jx)on  in  a  strong  ami 
deliberate  tone,  usually  thrice  in  succession,  turning 
their  long  bill  on  their  breast,  and  erecting  their  head 
with  a  smart  motioiu    Sometimes  the^r  utter  a  shrill 
and  disagreeable  cry ;  zee,  zee,  is  their  csll  of  alarm ; 
and  in  spring  the  amorous  note  of  the  male,  which  has 
been  expressed  by  boo,  boo,  boo,  is  loud  enough  to  be 
heard  at  a  considerable  distance.    Their  flight  is  slow 
and  undulating,  performed  by  jerksj  and  sustained  by 
frequent  percussions  of  the  wmgs ;  and  their  march 
resembles  that  of  our  common  fowl,  or  of  the  partridge. 
The  crest  usually  falls  behind  on  the  neck,  except 
when  the  bird  is  surprised  or  irritated,  and  then  it 
stands  erect;  the  tail,  too,  in  that  case  being  usually 
erected  and  spread  out  like  a  fan.     Most  sportsmen 
know  that  it  is  not  so  easily  shot  as  Buflbn  alleges ; 
but,  if  taken  by  sutprise,  when  either  young  or  ma- 
ture, it  is  easily  tamed,  provided  it  be  not  kept  in  a 
cage,  but  allowed  to  roam  in  a  house  or  garden,  when 
it  will  alio  eat  of  many  things  whioh  it  would  have 
rejected  in  its  wild  state.    In  captivity,  however,  it 
seldom  survives  the  third  year.    The  flesh  of  these 
birds  haa  a  musky  flavour,  whidi  is  said  to  repel  cats ; 
but  it  is  in  request  for  the  table  in  the  south  of  France, 
Italy,  the  Greek  Island%  &c. 
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ALCYONIAN  BIROS. 


Bill  middle  sised,  or  long,  pointed,  aknost  quadran* 
I  Bibbs,  gyi^^  and  either  ilightly  arched  or  straight ;  tarsua 
very  short ;  three  toes  before^  united,  and  one  behind. 

The  birds  belonging  to  this  order^  instituted  b^ 
Temminck*  like  ^ose  of  the  next,  fly  with  great  celen- 
ty  ;  their  movements  are  quick  and  abrupt,  and  they 
neither  walk  nor  dimb.  They  seize  their  food  on  the 
wing,  and  often  iVom  the  surface  of  water,  and  nestle 
in  holes  on  the  banks  of  rivers.  They  moult  only  once 
a-year  ;  and  the  females  and  young  are  not  very  dissi- 
milar £rom  the  males  and  mature  birds. 

Merops,  Lin.  &c.    Bee-eater. 

[nops.        Bill  of  moderate  size,  sharp-edged^  pointed,  and 
alightly  curved ;  legs  short. 

piuter.  M,  apiasier,  Lin.  &c.  Common  Beefeater,  Sea 
green  ;  throat  yellow  ;  back  yellow-ferruginous  ;  eye^ 
stripe  black ;  the  two  middle  tail  feathers  elongated 
ana  aouminated.  This  is  one  of  the  most  elegant  of 
European  birds,  and»  next  to  the  roller  and  kingfisher, 
may  be  considered  as  the  most  brilliant  in  point  of  co- 
lour. Its  size  is  nearly  that  of  a  thrush,  being  about 
ten  inches  in  length,  and  seventeen  in  expanse  of  wing. 
Whether  perched,  or  on  wing,  these  bird(i  utter  a  stri- 
dulous  and  somewhat  disagreeable  cry.  They  hunt 
for  insects,  especially  bees,  wasps,  hornets,  &c.  among 
trees,  flowers,  and  in  the  open  air,  devouring  not  only 
the  hymenopterous  tribes,  but  gnats,  flies,  froghoppers, 
&c  The  situations  which  they  select  for  their  nests 
are  hills  of  a  soft  soil,  the  sandy  banks  of  rivers,  in 
which,  with  their  feet  and  bill,  they  dig  holes  six  feet 
or  more  in  depth,  and  in  an  oblique  direction,  with  a 
wide  entry,  rnd  round  bottom.  In  this  last  the  female 
places  a  nest  of  moss,  laying  from  four  to  seven  per^ 
fectly  white  eggs,  about  the  size  of  those  of  the  stare. 
In  autumn,  the  families  unite  previous  to  migration. 
They  inhabit  the  warmer  parts  of  Europe,  and  many 
regions  both  of  Asia  and  Africa;  they  are  numerous 
in  Southern  Russia,  particularly  about  the  rivers  Don 
and  Wolga,  whose  banks  are  sometimes  perforated  to 
a  great  extent  by  their  excavations.  In  the  northern 
regions  of  Europe  they  are  of  rare  occurrence.  On  the 
approach  of  winter,  they  all  quit  their  northern  tracts. 
At  the  Cape  ot"  Good  Hope  they  are  called  gnal  snap» 
perst  and  direct  the  Hottentots  to  the  honey  which  the 
bees  store  up  in  the  clefts  of  the  rocks. 

Alcedo,  Lin.  &c.    Kingfisher. 

Bill  long,  straight,  quadrangular,  pointed,  sharp- 
edged,  and  very  rarely  depressed ;  nostrils  basal,  later- 
al, pierced  obliquely,  almost  wholly  closed  by  a  naked 
membrane ;  legs  short,  naked  above  the  knee ;  tongue 
very  short ;  feathers  glossy. 

The  birds  of  this  genus  are  dispersed  over  the  whole 
world,  although  only  one  species  is  found  in  Europe. 
They  are  more  remarkable  for  brilliancy  of  plumage 
than  elegance  of  shape,  their  prevailing  colours  being 
blue,  green,  and  orange ;  but  some  of  the  larger  species 
are  of  more  obscure  shadings,  exhibiting  a  mixture  of 
brown,  black,  and  white,  variously  modified.  Their 
flight  is  horizontal,  and,  notwithstanding  the  shortness 
of  their  wings,  remarkably  strong  and  rapid.  Most  of 
tfaem  frequent  rivers,  and  the  vicinity  of  waters,  and 
live  on  fish,  which  they  catch  with  singuhur  art  and 
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dexterity,  sometime  hovering  over  the  stream^  where  Oroitho- 
a  shoal  of  small  fishes  is  seen  playing  near  the  surface,  ^_J*^'_ 
at  other  times  waiting  with  attention  on  some  low   ^'  '  ~ 
branch  the  approach  of  a  single  one,  which  may  hap* 
pen  to  move  in  that  direction ;  and,  in  either  case, 
dropping  like  a  stone,  or  rather  darting  with  rapidity 
On  their  prey.    Having  seized  the  latter  crosswise  in 
their  bill,  they  retire  to  a  resting-place  to  feed  on  it, 
and  devour  it  piece-meal,  bones  and  all,  afterwards 
bringing  up  the  undigested  parts  in  pellets  like  other 
preciacioas  birds. 

A,  ispida,  Lin.  &c.     Common  or  European  King^  Ispida. 
Jlsher*    Wing-coverts   dark  green,   fulvous  beneath, 
with  the  back  of  a  brilliant  blue ;  and  the  crown  green, 
msrked  with  transverse  blue  spots.  The  common  king- 
fisher weighs  one  ounce  and  a  quarter,  and  measures 
seven  inches  in  length,  and  eleven  in  expanse  of  wing. 
It  is  diffused  over  the  old  continent,  especially  over  the 
aottthem  districts  of  Europe,  in  China,  Egypt,  at  the 
Cape  of  Good  Hope,  &c.     It  is  sh/,  solitary,  and  wa- 
ry, frequenting  the  banks  of  streams  and  sea-shores, 
where  it  will  sit  for  hours  together  on  a  projecting 
twig  or  a  stone,  now  fluttering  its  wings,  and  expos- 
ing its  brilliant  plumage  to  the  sun,  and  then  hover- 
ing in  the  air  like  the  kestril,  watching  for  the  moment 
when  it  may  dart  on  its  victim,  which  it  does  with  al* 
most  unerring  aim.     Before  it  has  gained  the  object  of 
its  pursuit,  it  will  sometimes  remain  for  several  seconds 
nnder  water,  and  then  bring  up  the  little  fish,  which 
it  carries  to  the  land,  beats  to  death,  and  swallows. 
When  sitting  on  the  watchi  the  moment  that  it  per- 
ceives the  fish  it  will  take  a  spring  of  twelve  or  fifteen 
feet  upwards,  and  drop  perpendicularly   from   that 
height.    When  jt  takes  to  flight,  it  spins  its  course  in  a 
direct  line  forwards,  and  with  such  rapidity  that  the 
motion  of  its  wings  is  scarcely  discernible;  but  it  will . 
occasionally  stop  short  in  its  fleet  career,  at  each  pause 
remaining  suspended,  as  it  were,  at  the  height  of  fif- 
teen or  twenty  feet ;  and,  when  it  would  ehange  its 
place,  it  descends  snd  skims  along  the  surface  of  the 
water,  and  then  rises  and  halts  again.     This  repeated 
and  long-continued  exercise  eviifces  the  uncommon 
strength  of  the  muscles  of  its  wings.     When  it  falls  on 
its  victim,  it  utters  a  shrill  scream,  which  has  been  ex- 
pressed by  the  syllable  kee  frequently  repeated ;  but^ 
in  spring,  it  has  another  song,  which  may  be  heard 
through  the  murmuring  of  the  stream,  or  the  dssh- 
ing  of  the  waterfall.     The  sexes,   which  keep  sepa- 
rate, except  during  the  breeding  season,  pair  early  in 
spring,  when  they  usually  take  possession  of  a  hole 
in  the  bank  of  a  river  or  running  stresm,  which  had 
been  excavated  by  a  water  rat,  mole,  sand  martin,  or 
land  crab,  and  which  they   enlarge  or  contract,   or 
otherwise  accommodate  to  their  purpose,     it  is  formed 
in  an  ascending  direction,  and  generally  penetrates  two 
or  three  feei  into  the  bank.    At  the  end  it  is  scooped 
into  a  hollow,  at  the  bottom  of  which  there  is  often  a 
quantity  of  small  fishes'  bones,  nearly  half  an  inch  thick, 
mixed  with  a  brown  or  glutinous  earth,  tiie  castings 
of  the  parent  birds,  which  repair  to  the  spot,  apparently 
for  no  other  purpose  than  to  eject  this  matter,  and  to 
dry  it  by  the  heat  of  their  bodies,  as  thev  are  frequent- 
ly known  to  continue  in  the  hole  for  hours  together 
before  there  are  any  eggs.     Mr.  Bewick  saw  a  sped* 
men  of  a  king-fishePs  nest,  which  was  entirely  compos- 
ed of  the  bones  of  small  fishes  and  a  brown  viscid  sub- 
stance, and  which,  in  the  compactneU  of  its  form,  re- 
sembled that  oi  the  chaffinch  ;  but  it  seems  to  be  equal* 
ly  well  asoertainedj  that>  on  various'  occasions,  th^se 
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The  eggSy  which  vary  in  number  from  four  to  niney 
are  of  a  short  oval  form,  and  perfectly  white  and  trans- 
parent. That  the  fceces  of  the  unfledged  brood,  which 
sometimes  render  the  nest  extremely  fetid,  may  run 
off,  the  passage  is  Gonducted  in  a  slanting  direction. 
As  the  old  birds  have  nothing  in  their  bills  when  they 
go  in  to  feed  the  young,  it  is  inferred  that  they  dis- 
charge from  their  stomach  the  requisite  supply.  When 


not  occupied  with  breeding  or  sleep,  they  are  almost   ^rnjd 
incessantly  on  the  wing.    Their  nests,  when  dried,  are      |^ 
hard  and  rough  on  ^e  outside,  but  furnished  with  soft  ^"^^ 
materials  within.    While  they  rid  our  orchards,  gar- 
dens, and  houses,  of  legions  of  insects,  they  never  at- 
tack the  produce  of  the  soil.    Their  lively  manners, 
twittering  note,  and  gentle  and  affectionate  dispositions, 
amply  repav  the  shelter  which  our  buildings  afford  to 
aeveral  of  the  species.     Their  migrations  are  no  longer 


the  young  are  nearly  full  feathered,  they  are  extremely    ^natter  of  doubt ;  and  the  observations  ofNstterer  of 


voracious,  and  are  often  betrayed  by  their  chirping. 
In  our  northern  latitudes,  the  kingfishers  often  uU  a 
sacrifice  to  intense  and  protracted  cold ;  and,  in  inland 
situations,  the  freezing  of  the  rivers  may  prove  fatal  to 
their  existence  by  depriving  them  of  food.  In  confine- 
ment they  are  with  difficulty  kept  alive,  as  th^  reject 
lilmost  every  thine  but  live  fish,  such  as  minnows, 
banstickles.  Sec,  ,  We  need  scarcely  observe,  that  this 
species  is  the  hidafon  of  the  ancients ;  that  the  poeta 
placed  it  in  a  floating  nest,  and  endowed  it  witb  power  to 
calm  the  adverse  winds  and  seas.    Aristotle  and  Pliny 

gravely  relate  that  itsat  only  a  few  day8,and  those  in  the 
epth  of  winter,  and  that  during  thait  period  the  mari- 
ner might  sail  in  full  security*  whence  the  halcyon  days, 
an  expression  which  has  descended  to  our  own  times. 
The  flesh  is  strongly  impn^ated  with  a  musky  odour, 
and  is  not  consequently  relished  as  an  article  of  food. 
Oigtntea.  J.gigantea,  Lath.  A.Jvsca^hin.  Oiani  Kingfisher, 
or  Great  Brontn  Kingfisher.  Slightly  crested,  brown 
above,  whitish,  with  black  undulations  beneath ;  wing- 
ooverts  and  rump  pale  sea-green,  and  the  tail  crossed 
by  numerous  black  bars,  t'his  is  the  larjiest  spedes  hi- 
therto discovered,  measuring  about  eighteen  inches 
from  the  tip  of  the  bill  to  tiuit  of  the.  tail.  It  is  a  na- 
tive of  New  Guinea,  New  Holland*  and  several  of  the 
smaller  idands  of  the  Southern  Pacific.  Its  aingalar 
note  has  been  compared  by  the  natives  of  New  Holland 
to  the  braying  of  the  jack-ass.  The  female  has  no 
crest 
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Bill  very  short,  mach  depressed,  and  very  wide  at 
the  base;  the  upper  mandible  curved  at  uie  point; 
legs  short ;  three  toes  beftve,  either  entirely  divided,  or 
connected  at  the  base  by  a  short  membrane,  the  hinder 
often  reversible,  the  daws  much  hooked ;  wings  lon^. 
The  flight  of  diese  birds  is  rapid  ud  abrupt,  theur 
sight  pierdag,  neck  short,  throat  wide,  bill  broad,  and 
often  gaping  for  the  reception  of  insects,  whidi  consti- 
tute their  only  food. 

HiRUNOo,  Lin.  &a    Swallow. 

Bill  short,  triangular,  broad  at  the  base,  depressed, 
deft  near  to  the  eyes ;  upper  mandible  slightly  hooked 
at  the  tip;  nostrils  basal,  oblonff,  partly  dosed  by 


Vienna  have  Established  the  important  fact  that  they 
moult  in  February,  which  is  a  fresh  argument  against 
their  alleged  torpor  in  winter.  All  the  spedes  are 
more  or  less  infested  by  the  Hippobosca  hirundinis, 
which  abounds  in  their  nests,  is  hatched  by  the  warmth 
of  the  bird's  own  body  during  incubation,  and  crawls 
about  under  its  feathers. 

H,  rustica,  Lin.  &c.     Common  Chimnejf,  or  House  Uuttica 
Swallom,    Black-blue  above,  whitish  beneath;  forehead 
and  throat  of  a  reddish  aurora  tint ;  and  all  the  tail 
feathers  but  the  two  in  the  middle  marked  v^ith  a 
white  spot.    The  tail  is  much  forked,  the  legs  are 
dusky,  and  the  lateral  quill  feather  on  each  side  ia  an 
Inch  longer  than  the  intermediate  ones.    Length  of  the 
body  six  inches  and  a  half,  alar  extent  nearly  one  foot, 
and  weight  between  five  and  six  drachms.    The  co- 
lours of  the  male  are  more  lively  than  those  of  the 
female,  and  the  exterior  feathers  of  his  tail  are  some- 
what longer :  the  colouring  of  the  young  also  is  much 
less  lively  than  that  of  the  adults.    An  entirely  white 
vttiety  sometimes  occurs.    Some  have  been  found  of 
a  yellowish-white,  with  the  other  colours  faintly  im- 
pressed on  some  parts  of  the  body,  and  others  more 
or  less  speckled  with  white. 

This  well-known  species  occurs  almost  every  where 
in  the  old  continent  It  visits  us  earlier  in  the  season 
than  any  of  its  congeners;  usually,  if  the  weather  be 
mild,  about  the  beginning  of  April,  or  a  week  before 
the  house  martin,  and  it  retires  about  the  end  of  Sep- 
tember, or  beginning  of  October.  In  this  country  it 
usually  builds  in  the  inside  of  our  chimneys,  at  a  few 
feet  from  the  top ;  but  it  will  also  affix  its  nest  to  the 
beams  and  rafters  of  out-houses ;  and,  in  some  coun- 
tries, it  not  unfrequently  constructs  it  against  rocks,  or 
even  in  trees.  At  Camerton  Hdl,  near  Bath,  a  pair 
built  their  nest  on  the  upper  part  of  the  frame  of  an  old 
picture  over  the  mantle-piece,  entering  through  a 
broken  pane  in  the  window  of  the  room.  Hither  they 
resorted  three  years  successively,  when  their  access  was 
precluded  by  the  room  being  put  in  repair.  But  what 
IS  still  more  eccentric,  a  bird  of  the  same  spedes  built 
its  nest  on  the  wings  and  body  of  an  owl,  which  hap* 
pened  by  accident  to  hang  dead  and  dry  from  the  mild- 
er of  a  bam,  and  so  loose  as  to  be  movra  by  every  gust 
of  wind.  The  carcass,  with  the  nest  on  the  wings^ 
and  with  eggs  in  the  nest,  was  brought  as  a  curiosity 
to  Sir  Ashton  Lever,  who,  struck  with  the  oddity  of 
the  sight,  furnished  the  person  who  brought  it  with  a 
large  conch-shell,  desiring  him  to  6x  it  just  where  the 


membrane,  and  surmounted  by  mthers  in  front ;  legs    owThad  been  suspended.    This  was  done  accordingly, 
ahort,  with  slender  toes  and  claws ;  wings  long,  the    and  the  following  year  a  pair  of  these  birds,  probably 


first  quill  the  longest ;  tail  mostly  forked. 

The  swallow  tribes  mantfest  a  predilection  to  the 
neighbourhood  of  water,  and  those  situations  in  whidi 
insecto  most  abound.     These  last  thev  seiie  with  great 

5romptitudein  their  long  sustained  and  very  rapidflfgbts. 
'hey  catch  their  food,  drink,  and  bathe,  as  tiiey  glide 
smoothly  and  nimbly  alan^^  the  suiface  of  the  water. 
Their  motions  are  easy,  swifts  and  graceful ;  and,  when 

4 


the  same,  built  their  nest  m  the  shell,  and  the  female 
laid  eggs  as  usual.  The  owl,  and  its  counterpart  the 
shell,  made  a  singular  and  grotesque  appearance  io  the 
Leveriatt  collection.  Wonderful  is  the  address  which 
this  bird  exhibits  in  ascending  and  descendiqg  with  ee* 
curity  through  the  narrow  passage  of  a  chinine^. 
When  hovering  over  the  mouth  of  the  funnd,  the  vi* 
faration  of  its  wings,  acting  on  the  oonfinid  air^  coca* 
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^iibo-  siona  a  mmUing  like  distant  tbuader.    It  U  not  iin- 
^7-      probable  dut  Uie  dam  submita  to  the  ineonvenioioe  of 
having  her  nest  low  down  in  the  shafts  in  order  to  se^ 
cure  her  brood  from  rapacious  birds,  and  particularly 
from  owls,  which*  are  frequently  fouiul  to  fall  down 
chimneys,  probably  in  their  attempts  to  get  at  tha^nest* 
lings.    The  ezpenments  of  Frisch  and  others  -prove, 
thatqhimney  swallows  annually  return  to  the  same 
haunts ;  but  they  generally  biuld  a  fresh  nest  every 
season ;  and,  if  circumstances  permit,  they  fix  it  above 
that  which  was  occupied  the  preceding  year*    Mont- 
beillard  has  found  them  in  the  shaft  of  a  chimney  thus 
ranged  in  tiers,  four  of  the .  same  siae  one  above  an* 
other,  composed  of  mud,  mixed  with  straw  and  hair* 
They  were  of  the  largest  sixe,  resembling  a  hollow 
halfcy  Under,  open  above,  a  foot  in  height,  and  attach- 
ed to  the  sides  of  the  chimney,  while  some  of  smaller 
dimensions,  and  forming  only  the  quarter  of  a  cylinder, 
or  even  an  inverted  cone,  were  stuck  in  the  oomers. 
The  first  nest,  which  was  the  lowest,  had  the  same 
texture  at  the  bottom  as  at  the  sides  ;  but  the  two  up* 
per  tiers  were  separated  from  the  lower  by  their  lining 
only,  which  consisted  of  straw,  dry  herbs,  and  feathers. 
Of  the  small  nests  in  the  comers  of  the  chimneys  he 
could  find  only  two  in  tiers ;  and  he  supposed  that 
they  belonged  to  young  pairs,  for  they  were  not  so 
well  compacted  as  the  large  ones.     The  egf^  of  the 
first  brood  are  four  or  five,  white,  and  speckled  with 
rusty  red,  and  those  of  the  second  consist  usually  of 
two  or  three.    While  the  female  sit«,  the  male,  who 
sings  the  amorous  ditty,  passea  the  night  on  the  brim 
af  the  nest,  but  sleeps  little ;  for  his  twitaeriAg  is  heard 
with  the  earliest  dawn,  and  he.  circlea  about  almost  till 
the  dose  of  evening.    After  the  young  are  hatched, 
both  parents  perpetually  carry  fooa,  and  are  at  great 
paina  to  keep  the  nest  clean,  till  the  brood  have  learned 
to  save  them  that  trouble.    Boerhaave  rdates,  that  a 
awallow  returning  with  provisions  to  its  nest,  and  find- 
ing the  house  on  fire,  rushed  through  the  fiamesto 
feed  and  protect  her  offspring.     It  is  pleasing  to  see 
the  parenta  employed  in  teadiing  their  family  to  fly, 
encouraging  them  with  their  voice,  presenting  food  at 
a  little  distance,  and  retiring  as  the  young  ones  stretch 
forward,  pressing  them  gently  from  the  nest,  fluttering 
before  them,  and  offering,  in  the  most  expressive  tone, 
to  receive  and  assist  them;    The  young,  not  without 
difficulty,  first  emerge  from  the  shaft ;  for  a  day  or  two 
they  are  fed  on  the  chimn^  top ;  and  they  are  then 
conducted  to  the  dead  leafless  bough  of  some  neigh- 
bouring tree,  where,- sitting  in  a  row,  they  are  attended 
by  the  parents  with  great  assiduity.    In  a  day  or  two 
after  this  they  are  strong  enough  to  fly,  but  continue 
atill  unable  to  take  their  own  food ;  they,  therefore 
play  about  near  the  place  where  the  dam  is  watching 
for  flies,  and  when  a  mouthftil  is  collected,  the  dam 
and  the  nestling  on  a  given  signal,  mutually  advance, 
rising  towards  one  another,  and  meeting  at  an  angle, 
the  young  all  the  while  uttering  a  short  quick  note  of 
patitude  and  complacency.    As  soon  as  the  female  hag 
disei^^i^ed  herself  from  the  first  brood,  she  immediate. 
1 J  commences  her  preparations  for  a  second,  which  is 
hatched  about  the  muidle  or  latter  end  of  August. 
During  every  part  of  the  summer,  in  short,  she  is  a 
pattern  of  unwearied  industry  and  affiMStion ;  for,  while 
there  is  a  fiunily  to  support,  she  skims  along  from 
tnoming  to  night,  or  exerts  the  most  sudden  toma,  or 
quick  evolutions,  preferably  frequenting  avenues,  long 
walks  under  hedges,  pasture  fields,  and  mown  tam^ 
dpws,  in  which  cattle  grazes  because  in  such  sttuatioos 


insects  most  abotmd.  On  downs,  these  birds  may  be  Ortiitbo- 
seen  to  follow,  and  with  ^reat  ease  to  fly  repeatedly  Jogy* 
round  a  horse  that  is  tmvelhng  at  a  smsrt  trot,  in  order  '^"^'^ 
to  pick  up  the  flies  roused  from  the  turf  by  the  motion 
of  the  animal's  feet  When  a  fly  is  taken,  a  person 
may  hear  a  snap  of  the  bill,  not  unlike  the  noise  of 
shutting  a  watchocase;  but  the  motion  of  the  mandibles 
is  too  quick  for  the  eye*  As  the  winged  insects  fly 
higher  or  lower,  according  to  the  greater  or  less  de« 
gree  of  heat,  the  swallows,  in  pursuit  of  their  prey, 
sometimes  skim  along  the  surface  of  the  ground,  and 
sometimes  take  a  more  elevated  flight,  and,  when  a 
scarcity  of  insects  prevails,  they  snatch  flies  fVom  spi* 
ders'  webs,  and  even  devour  the  spiders  themselves. 
About  the  close  of  summer,  they  not  unfrequently 
pass  the  night  perched  on  idders  that  grow  on  the 
iMmks  of  brooks  and  rivers ;  and,  at  that  season,  num« 
hers  of  them  are  caught  in  some  countries  for  the 
table.  They  prefer  the  lowest  branches,  under  the . 
brinks,  and  well  sheltered  from  the  wind ;  and  it  is 
remarkable,  that  the  branches  on  which  they  common- 
ly sit  during  the  night  wither  away.  In  our  climate 
it  aometimes  happens  thst,  after  their  arrival,  a  long 
tract  of  norths-easterly  wind  prevails,  which  so  benumbs 
the  insect  tribes,  that  thousands  of  swallows  perish  for 
want  of  food.  Frisch  informs  us,  that  of  all  the  swal- 
lows, this  species  has  a  cry  most  approaching  to  a' 
song,  though  it  consists  only  of  three  tones,  terminated 
by  Hj^naie,  which  rises  to  a  fourth,  and  it  is  little 
varied.  Besides  these  inflexions  of  voice,-  however,  it 
has  its  note  of  invitation,  of  pleasure,  of  fear,  of  re- 
sentment that  by  which  the  mother  warns  the  young 
of  danger,  &c.  It  rouses  the  house-martin,  and  other 
small  birds,  by  annourfcing^the  approach  of  birds  of 
prey ;  tor,  as  soon  as  a  ha^  or  owl  appears,  the  swal- 
low  odls,  with  a  shrill  alarming  voice,  aH  his  fellows 
and  the  martais  about  him,  which  pursue,  in  a  body, 
and  strike  and  buffet  their  adversai*y,  until  they  have 
driven  him  from  the  place,  darting  down  on  his  back, 
and  rising  in  a  perpendicular  line  in  perfect  security. 
It  will  also  sound  the  alarm,  and  strike  at  cats,  when  * 
they  climb  on  the  roofs  of  houses,  or  otherwise  ap- 
proach the  nest 

Previous  to  their  departure,  the  chimney  swallows 
congregate  in  flocks  of  three  or  four  hundred,  on  houses 
or  trees,  and  usually  steal  off  in  the  night  to  avoid  the 
birds  of  prey,  which  seldom  fiiil  to  harass  them  in  their 
route.  Mr.  White  relates,  that  as  he  was  travelling 
very  early  on  a  morning  of  Michaelmas  day,  and  ar-. 
riving  on  a  larga  heath,  or  common,  he  could  discern, 
as  a  tnick  mist  which  had  obscured  the  prospect  began 
to  break  away,  great  numbers  of  swallows,  clustering  on 
the  stunted  shrubs  and  bushes,  as  if  thev  had  roosted 
there  during  the  night.  But,  as  soon  as  the  air  became 
clear  and  pleasant,  they  were  all  on  the  wing  at  once, 
and,  by  a  placid  and  easy  flight,  proceeded  on  south- 
wards in  the  direction  of  the  sea ;  after  which  he  could' 
perceive  no  more  flocks,  but  only  occasional  stragglers. 
About  Oxford,  they  are  usually  seen  later  than  else- 
where in  England,  owing,  as  has  been  supposed,  to  the 
number  of  massy  buildings  at  that  place,  and  to  the 
many  streams  with  whidi  it  is  surrounded.  Frisch 
more  than  once  saw  these  birds  take  their  departure  in 
broad  day,  ttid  Hebert,  about  the'time  of  their  retreat, 
observed  parties  of  forty  or  fifty  gliding  aloft  in  the  air, 
and  maintaining  a  flight,  not  only  much  more  elevated 
than  ordinary,  but  also  more  uniform  and  steadv. 
On  sudi  occasions  their  progress  is  always  in  a  south- 
erly dmotion,  availing,  themaelws,  as  much  as  pos« 
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Ornitho*    sible,  of  fsvooraUtf  wmda  ;*  and.  when  no  obstacles  in- 
>fgy-      teifere,  they  usually  arrive  in  Africa  in  the  first  week 

"^•^^Y*^^  of  October.  If  checked  by  a  south-east  windj  they 
halt,  like  the  other  birds  of  passage,  on  the  islands  that 
lie  in  their  track.  Adanson  witnessed  the  arrival  of 
parties  of  them,  on  the  coast  of  Senegalt  on  the  sixth 
of  October,  at  half  past  six  o'clock  in  the  evening,  and 
found  them  to  be  real  European  swallows;  and  he  sub- 
sequently ascertained,  that  they  are  never  seen  in  Se- 
negal except  in  autumn  and  winter.  He  adds,  that 
they  never  breed  there ;  and  Frisch  accordingly  re- 
marks, that  young  swallows  never  arrive  in  Europe  in 
the  spring.  Though  generally  migratory,  even  in 
Greece  and  Asia,  some  will  remain  during  the  winter, 
especially  in  the  mild  latitudes  in  which  insects  abound, 
as,  for  example,  in  the  Hieres  Islands,  and  on  the  coast 
of  Genoa,  wnere  they  pass  the  night  in  the  open  coun- 
try on  the  orange  trees. 

Like  the  carrier  pigeons,  chimney  swallows  have 
been  aometimes  employed  to  convey  important  intelli^ 
gence.  For  this  purpose  the  mother  is  taken  from  her 
eggs,  and  carried  to  the  place  whence  the  news  are  to 
be  sent ;  and  there  a  thread  is  tied  to  her  feet,  with  the 
number  of  knots  and  the  colour  previously  concerted. 
Immediately  on  being  liberated^  she  flies  back  to  her 
brood,  and  thus  bears  the  tidings  with  incredible  expe- 
dition. 

Did  swallows  fail  to  make  their  appearance  for  a 
single  summer,  our  l^ouses  and  crops  would  be  over- 
run with  insects,  and  not  merely  annoyance,  but  famine 
might  ensue.  Hence  the  impolicy,  as  well  as  the 
cruelty*  of  destroying  multitudes  of  these  harmless 
birds,  either  for  the  table,  or  for  improving  the  prac- 
tical skill  of  the  sportsman. 

Urbica.  H-  urbica,  Lin.  &c.  Mariin,  Common  Martin,  Martlet, 

Martinet,  House  Martin,  Window  Swaliow.  Black-blue 
above,  under  parts  and  rump  white  i  tail  feathers  with- . 
out  spots.  The  black  of  the  female  is  less  decided,  and 
the  white  less  pure.  The  tail  is  blue-black,  and  forked ; 
the  legs  are  covered  with  a  white  down ;  and  the  claws 
are  white.  It  is  about  five  inches  and  a  half  in  length, 
and  rather  inferior  in  size  to  the  chimney  swallow.  It 
would' be  superfluous  to  describe  more  particularly  a 
bird  which  is  so  familiar  to  our  observation.  The  young 
have  all  the  upper  parts  of  a  blackish-brown.  Acci- 
dental varieties  also  occur ;  but  some  writers  have  con- 
founded with  these  different  species  which  are  natives 
of  North  America. 

The  martin,  which  seems  to  be  intermediate  between 
the  chimney  swallow  and  the  swift,  is  allied  to  the  for- 
mer by  its  note,  the  familiarity  of  its  manners,  and  the 
mode  of  constructing  its  nest,  and  to  the  latter,  by  the 
conformation  of  its  feet,  its  capability  of  turning  the 
hind  toe  forwards,  for  its  clinging  to  walls,  by  its 
crawling  rather  than  walking,  and  by  its  flying  in 
greater  flocks  than  usual  during  heavy  showers  of  rain. 
Martins  are  more  chilly  than  chimney  swallows,  court- 
ing, even  in  the  middle  of  summer,  the  first  rays  of  the 
sun,  when  assembled  on  the  projections  of  towers  or  ele- 
vated houses,  where  they  also  occasionally  seek  for 
shelter  in  autumn  ;  and»  when  cold  winds  or  rains  pre. 
Tail,  they  press  close  on  one  another,  and  are  some- 
times so  benumbed  as  to  be  caught  by  the  hand.  When 
molested  in  their  asylum,  however,  they  fly  with  con- 
siderable rapidity ;  and  although  they  are  sensible  to 
even  slight  degrees  of  cold,  yet  they  survive  that  of 
frost,  or,  if  they  perish  under  it,  it  is  probably  from  de« 
feet  of  food.  On  the  occurrence  of  cold  weather,  they 
usually  frequent  the  margins  of  pools  and  marshes,  wi^ 


a  Tiew  no  doubt  to  caCdi  any  IhtTe  prey  which  they   Omhbl 
(dn  then  procure,  and  which  they  would  in  vain  search      '<V^ 
for  elsewhere,  and  it  is  usually  in  such  situations  that   ''^ 
they  are  found  stiff  or  dead.    Their  first  annual  ap- 
pearance in  this  island  is  about  thel6th  of  April,  and 
they  usually  sport  and  play  about  for  nearly  a  month 
before  they  commence  the  important  task  of  nidific*. 
tion.    They  delight  to  build  their  nests  against  the 
crags  of  precipices  that  overhang  lakes,  and  iseldom 
breed  near  our  houses,  if  they  can  find  a  convenient  si- 
tuation elsewhere ;  yet  their  choice  often  appears  to  be 
capricious,  and   they  will  sometimes  begin    several 
structures  and  leave  them  unfinished;  but  when  one 
has  been  completed  in  a  sheltered  situation,  if  not  in- 
vaded or  accidentally  destroyed,  it  siifficea'  for  several 
seasons.    As  the  martin  often  builds  against  a  perpen- 
dicular wall,  without  any  ledge  underneath,  it  employs 
every  sagacious  effort  to  get  the  first  foundation  firmly 
fixed,  so  as  to  sustain  the  superstructure  with  safety. 
On  this  occasion  the  bird  not  only  clings  with  its  claws, 
but  partlv  supports  itself  by  strongly  inclining  its  tail 
against  the  wall,  and,  thus  fixed,  it  plasters  the  mate- 
rials into  the  face  of  the  brick  or  stone.    But  that  this 
piece  of  workmanship  may  not,  when  soft,   incline 
down  by  its  own  weight,  the  provident  architect  la- 
bours at  it  only  in  the  morning,  and  thus  gives  it  suf&- 
cient  time  to  dry  and  harden.    It  may  be  seen  at  work 
before  four  o'clock,  plastering  with  its  bill,  and  moving 
the  head  with  tjuide  vibrations.    About  half  an  inch  of 
the  fabric  seems  to  be  a  sufficient  l|iyer  for  a  day,  until, 
in  the  cpurse  of  ten  or  twelve  davs,  or  if  the  builders 
are  many,  in  half  that  time,  a  hemispherical  nest  is 
formed,  with  a  small  aperture  towards  the  top.    The 
shell,  or  crust,  is  a  sort  of  rustic  work,  full  of  knobs 
on  the  outside,  composed  of  earth  or  mud,  picked  up 
from  the  borders  of  stagnant  waters,  or  the  treah  morn- 
ing casts  of  worms ;  the  middle  is  strengthened  by  an 
intermixture  of  chips  of  straw  ^  and  the  inside  is  ren- 
dered soft  and  warm  by  a  lining  of  grasses  and  fea- 
thers, particularly  those  of  the  goose,  and  sometimes  by 
a  bed  of  moss,  interwoven  with  wool,  the  whole  forming 
a  strong,  compsct,  and  comfortable  abode  for  the  psrents 
and  the  young.    Attentive  observers  have  remarked 
that  these  birds  carry  the  mortar  both  with  their  bill 
and  their  toes,  but  that*they  plaster  only  with  the  for- 
mer.   On  some  occasions,  particularly  when  the  nest 
has  been  accidentally  demolished,  it  is  reared  again  in 
a  short  time  by  the  active  co-operation  of  many  indi- 
viduals ;  but  sometimes,  also,  several  appear  to  be  as 
assiduous  in  pulling  down  as  others  are  in  rearing  the 
fabric,  a  circumstance  which  MontbeilUrd  insinuates 
may  be  the  effect  of  jealousy.    The  common  house 
sparrow  not  unfrequently  seises  on  the  outwork  of  the 
nest,  before  it  is  completed,  and  adapts  it  to  its  own 
accommodation,  after  banishing  the  owner.    But  such 
invasions  are  not  always  submitted  to  without  a  Strugs- 
gle,  and  sometimes  they  are  very  successfully  repelled. 
The  Jesuit,  Batgowiski,  was  an  eye-witness  of  a  spar- 
row thus  taking  possession  of  a  martin's  nest,  and  ob- 
stinately resisting  the  united  efforts  of  a  group  of  these 
birds,  which  the  despoiled  owner  had  summoned  to  her 
aid,  when  they  at  length  immured  the  usurper  by 
building  up  the  entrance  with  the  same  mortar  of 
which  the  nest  was  composed ;  and  Linn6  alleges  that 
similar  examples  might  be  quoted.  The  young  martins 
are  sometimes  hatched  as  early  as  the  15th  of  June. 
The  first  hatch  consists  of  fi^e  white  eggs,  with   a 
dusky  ring  near  the  large  end,  the  second  of  three  or 
four,  and  the  third,  when  it  takes  plaoe^  of  two  or 
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three,  Damg  ineuliatioii/ the' male  seldam' removed 
from  his  mate,  but  watches  for  her  safety  and  that  of 
the  young  broody  icnpetuouflly  darting  on  birds  that  ap* 
proach  too  near*  After  the  eggn  are  Jiatcbed,  both  pa* 
rents  fetdi  food  to  their  tender  offspring,  and  seem  to 
treat  them  with  the  most  affectionate  concern.  The 
young,  on  attaining  their  full  growthp  become  impatient 
of  confinement,  and  sit  all  day  with  their  heads  out  at 
the  entrance,  where  the  dams,  by  .dinging  to  the  nest, 
supply  them  with  food  from  momiag.to  night  After 
tiua  they  are  fed  by  the  parents  on  the  wing ;  but  this 
feat  is  performed  in  so  quidc  a  flight,  that  a  person 
must  attend  very  exactly  to  the  motions  of  the  birds 
before  he  can  perceive  it  As  soon  as  the  young  are 
capable  of  providing  for  themselves,  the  dam  repairs 
the  nest  for  a  second  family.  The  first  flight  then  as« 
aodate  in  large  groupsy  and  may  be  seen,  ar>  summer 
momiogs  and  evenings,  clustering  and  hovering  around 
towers  and  steeples,  and  on  the  roofs  of  churches  and 
houses. 

These  welcome  and  cheering  visitants  leave  us  the 
latest  of  their  tribe,- namely,  for  the  most  part  about.tbe 
beginning  of  October,  although  some  have  been  known 
to  remain  till  the  6th  of  November ;  and  Col.  Montagu 
informs  us,  that»  in  1805,  he  saw  them  as  late  as  the 
15th  of  that  month  in  the  neighbourhood  of  Kings* 
bridge*  in  Devonshire ;  and  Mr.  White  says,  that  he 
once  observed  in  the  quadrangle  of  Christ  Church  Col- 
lege, Oxford,  a  house  martin  flying  about,  and  settling 
op  the  parapets,  on  a  very  warm  sunny  morning,  which 
happened  to  be  the  20th  of  the  same  month.  The  first 
broods  usually  begin  to  congregate  about  the  first  week 
of  August;  and,  as  the  summer  declines,  the  flocks 
daily  increase  in  numbers  by  the  accession  of  the  se* 
cond  broods,  till  in  some  places,  particularly^  among 
the  hamlets  on  the  Thames,  they  swarm  in  mjrriads, 
accustoming  themselves  to  lofty  flights,  and  apparent- 
ly training  for  their  departure.  On  a  peculiar  cry  be- 
ixxg  uttered,  they  mount  aloft  and  disappear.  There  is 
reason  to  believe  that  they  migrate  in  great  bodies, 
and  too  high  in  the  air  for  human  observation,  a  few 
unfortunate  stragglers  only,  detained  by  sickness  or 
the  lateness  of  their  birth,  remaining,  behind.  Aocord- 
ing  to  Mr.  White,  many  more  leave  this  country  than 
retire  to  it  in  spring ;  but  such  as  revisit  their  native 
eeata,  find  their  way  back  again  to  their  nests,  as  has 
been  ascertained,  by  tying  coloured  threads  or  brass 
wires  to  their  legs,  and  setting  them  at  liberty  again. 
Now,  by  what  singular  faculty  can  a  creature,  appa- 
rently so  helpless,  direct  its  course,  perhaps  from  the 
wilds  of  Africa,  to  the  identical  spot  in  Europe  which 
it  formerly  frequented  ?  Martins,  to  a  certain  degree,, 
are  social  and  familiar ;  and  there  are  instances  of  their 
breeding  within  doors  when  not  molested,  and  of  their 
being  tamed ;  but  in  this  last  state  they  are  fed  with 
difficulty,  and  are  very  apt  to  die.  They  are  found 
throughout  Europe  and  Asia,  occurring  as  far  north 
SIS  Drontheim,  in  Norway,  and  aboundmg  in  Kamts- 
chatka  and  Siberia.  They  arrive  in  Sweden  about 
the  9th  of  May.  In  England  they  are  more  numerous 
than  the  swallows,  which  generally  arrive  in  this  island 
about  ten  days  earlier. 

jET.  riparia,  Lin.  &c  Sand  Mariin,  Bank  Martin^ 
Sand  Swailow,  or  Shore  Bird.  Cinereous,  or  mouse* 
coloured  above,  with  the  throat  and  abdomen  white ; 
throat  encircled  with  a  mouse-coloured  ring;  legs 
black,  and  downy  behind.  Length  of  the  body  four 
inches  nine  lines,  alar  extent  eleven  inches.  These  are 
consequently  the  smallest  of  our  native  fairnndines; 


with  us. they  are  also  less  numerous,  aiid  more  local  OmHh^^ 
than  the  other  sorts.  They  appear  about  the  same  time  jy* 
as  the  chimney  swallows,  and  have  been  sometimes  ob-  ""^r^^^ 
served  to  depart  with  them  or  the  martins.  They  re- 
sort only  to  such  parts  as  are  convenient  for  their 
breeding,  and  hence  they  are  chiefly  seen  about  rivers, 
where  they  nestle  in  the  banks,  and  always  above  the 
highest  water-mark,  occasionally  in  crevices  of  rocks, 
but  more  commonly  in  sand-ptts,  in  which  excavations 
are  easily  effected.  These  are  round,  horiaontally  ser« 
pentine,  and  generally  two  feet  deep ;  and  the  nesty 
which  is  placed  at  the  bottom,  ia  composed  of  atraw 
and  dried  fibres,  and  lined  with  feathers.  The  sand 
martins,  however,  in  place  of  digging  holes  for  them* 
selves,  sometimes  take  possession  of  those  of  the  bee- 
eaters  and  king^fisfaers ;  and  sometimes  they  build  in 
old  walls,  in  we  cavity  of  a  quarry,  or  even  in  the 
hollow  of  old  trees.  They  breed  once,  andoccasidnw 
ally  twice  in  the-  season^  the  female  laying  four  or  five 
pure  white  and  very  transparent  eggs,  which  are  hatch-*- 
ed  late  in  May.  They  have  a  low  muttering  voice, 
and  in  their  manners  eonsiderably  resemble  the  oom-- 
mon  martins,  with  which  they  at  times  associate.  But 
they  have  a  peculiar  mode  of  flying  or  flitting  about, 
with  odd  jerks  and  vacillations,  not  unlike  the  butter- 
fly ;  and  nence  in  Spain  they  are  called  by  the  peasants 
mountain  butier/Ues,  The  young  assume  a  quantity  of 
delicate  fat,  wnich  has  been  compared  to  that  of  the 
ortolan.  In  Malta  these  birds  are  permanent  residents ;: 
and  in  a  very  warm  and  sheltered  valley  in  Bugey,  M. 
Hebert  has  seen  them  fluttering  about  in  the  winter 
months.  Such  of  them  as  loiter  too  late  in  this  coun- 
try have  sometimes  been  found  stiffened  with  cold,  and 
revived  by  the*application  of  a  gentle  heat ;  but  that 
they  undergo  any  regular  hybernation,  appears,  from 
the  experiments  of  Spallanzani,  to  be  very  doubtful. 

/f.  rufa,  Gmel.  Lath.  &c.  JBarn,  or  Rufous^eiUed  Rura.. 
Swallow.  Steel-blue  above;  forehead  and  throat ches* 
nut ;  breast  with  a  purple  band ;  the  tail  feathers,  with 
the  exception  of  the  two  in  the  middle,  marked  with 
an  oblong  white  spot.  Length  from  the  tip  of  the  beak 
to  that  of  the  tail  seven  inches,  and  expanse  of  wing 
thirteen  inches;  This  species  so  much  resembles  the 
common  swallow,  that  it  has  often  been  confounded 
with  it;  but  it  differs  in  having  the  under  parts  of 
the  body  chesuut  instead  of  white,  and  in  building  in 
barns,  sheds,  or  on  beams  and  rafters,  and  not  in  chim* 
neys.  The  nest  is  commenced  early  in  May,  and  is 
finished  in  about  a  week.  It  is  in  the  shape  of  an  in* 
verted  cone*  with  a  perpendicular  section  cut  off  on 
that  side  by  which  it  adheres  to  the  wood.  At^he  top 
there  is  a  ridge,  which  seems  to  be  intended  for  the  old 
birds  to  perch  on  while  tending  the  nestlings.  The  case 
is  formed  of  mud  mixed  with  fine  hay,  and  disposed  in 
regular  layers  from  side  to  side,  being  about  an  inch 
in  thickness ;  and  within  there  is  a  quantity  of  hay  pro- 
fusely lined  with  goose's  feathers.  The  eggs,  which 
are  usually  five,  are  white,  very  transparent,  and  sprink- 
led with  reddish-brown.  There  are  generally  two 
broods  in  the  season,  namely,  the  first  about  the  middle  - 
of  June,  and  the  second  about  the  10th  of  August. 
These  birds  appear  to  live  in  great  harmony ;  for 
twenty  or  thirty  pairs  often  bre^  in  the  same  barn ; 
and  several  of  their  nests  are  within  a  f(^  inches  of 
one  another,  and  yet  no  sjrmptcmis  of  discord  are  ob- 
served among  them.  When  the  jofm^  first  leave  the 
nest,  they  are  observed  to  fly  about  within  doors  for 
some  days  before  they  venture  oat  On  their  first  en« 
trance  into  the  open  air,  they  are  conducted  by  thecdd 
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Oroitho*  ones  to  tbe  sides  6[  riven  and  similar  pUces,  where 
ipgy-     their  food  is  most  abundant,  and  there  they  are  fed  by 

^^  T  — ^  their  parents.  They  are  easily  tamed,  and  soon  be. 
come  very  eentle  and  familiar,  so  that  when  confined 
in  a  room  £ey  quickly  beein  to  employ  themselves  in 
catcUng  flies,  and  will  osH  out  to  their  companions  as 
they  pass  by  the  window.  Their  song  is  a  sprightly 
warble,  and  is  sometimes  continued  fw  a  considmble 
leng^  of  time*  These  swallows  arrive  near  PhiladeU 
pbia  the  latter  end  of  March,  or  the  beginning  of  April  : 
about  the  middle  of  August  they  begin  to  assemble 
aaad  make  preparations  for  departing,  and  by  the  mid« 
die  <^  September  th)ere  is  scarcely  one  to  be  seen.  They 
are  most  abundant  to  the  east  of  the  AUegfasny  monn« 
tains,  and  extend  as  far  north  as  the  river  St.  Lawrence. 
During  the  months  of  September  and  October  they^ 
are  observed  in.  great  numbers  in  Florida,  passing 
southward. 

AiTibrotU-       H.-ambresiaea,  Gmd.  Lath,   AmhergrUe  SvsaUon. 

oa.  Gfey-brown  above,  paler  beneath ;  tsdimuch  forked. 

It  smells  60  strongly  of  ambergrise,  that  a  single  bird* 
suffices  to  p^ume  a  whole  chamber :  but  the  odour  is 
destroyed  when  the  skin  is  dried  in  keeping.  It  is  t 
small  species,  and  inhabits  Senegal* 

Pelasgra.  ^'  pelasgia,  Lin.  Sea  Aculealed  SfwallaWf  of  Pennant, 
Latham,  and  Stephens.  American  StvaUeiv  of  Catesby, 
and  Ckmnejf  Swaliow  of  Wilson.  Dusky  above,  grey- 
brown  beneath;  tail*feathers  equal,  their  tipsnakra,' 
apd  armed  with  an  awl-ahaped  point.  Total  length  four 
inches  three  lines.  This  species  arrives  in  Pennsylva- 
nia late  in  April,  or  early  in  May,  and  builds  its  nest 
in  hiffh  chimneys  that  are  seldom  used;  but,  in  the 
districts  inhabited  by  Indians,  where  there  are  no 
chimneys,  it  conaSructs  it  in  hollow  trees.  It  is  in  the 
form  of  tbe  third  part  of  a  cirde,  and  is  composed  of 
very  small  twigs,,  fastened  togetiher  with  a  strongly  ad-' 
hesive  gummy  substance,  which  is  said  to  be  secreted 
from  two  glands,  situated  oneachsideof  thehinderjpartof 
thehead,and  €6  be  mixed  with  the  saHva.  With  this  sub- . 
stanoe,  which  Vieillot  asserts  proceeds  from  the  Liquid* 
amhar  ilyricifoiia,  Lin*  and  which  becomes  as  hard  as  the 
twigs  themselves,  the  neat,  which  is  small  and  shallow, 
is  thickly  cov^ed.  It  is  attached  by  one  side,  or  ed^e, 
to  die  wall^  and  is  destitute  of  the  sell  lining  with 
which  those  of  the  other  ewallows  are  so  plenttfully 
supi^ied.  There  aie  two  broods  in  the  season.  The 
eggs  are  four  or  Ave,  oblong,  large  in  proportion  to  the 
bira,  and  spdtted  end  stnpedwith  olack  and  grey- 
brown  towards  tbe  larger  end,,  on  a  ground  of  pure 
white.  The  young  ere  fed  at  intervids,  even  during 
the  night.  In  consequence  of  heavy  reins,  it  frequent- 
ly happens  that  tbe  aest  is  detached  frem  the  sides  of 
the  ciumney,  and  pseeqiitated  to  the  bottom,  in  which 
case  the  eggs,  if  there  are  anv,  are  destroyed ;  but, 
should  there  be  younff,  they  will  scramble  to  the  upper 
part,  by  dinging  to  ue  wall  with  their  strong  muscu- 
lar feet,  and,  in  this  situation^  ooodnue  to  be  fed  1^ 
the  old  ones  for  a  week  or  mere.  This  bird  is  easily 
distinguished  from  theether  swidhyws  by  t^  peculiarity 
of  its  flighty  frequently  diooiing  swiftly  in  various  di- 
rections, wisheut  any^  apparent  aaotion  of  its  wings, 
and  uttering  the  sounds,  isip,  tsip,  imp,  Uee,  Uee,  in  a 
hurried  manner.  In  roasting,  the  thoniy  extremities 
of  its  tail  are  thrawii  out  for  its  support  It  never 
alights  but  in  hoUew  trees  and  chimneys,  and  seems  to 
be  always  most  gay  and  active  during  wet  and  gloomy 
weather.  1 1  is  idso  the  earHesCr  abread  rtk  the  meming, 
and  the  latest  out  in  theeiNmlng'of  aAy  of  ^  North 
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American  swallows.    In  the  first  or  seeend  wedc  of 
September  it  leaves  Pennsylvania  for  the  south. 

Jf.fuciphaga,  of  the  Stockholm  Transacikms,  and  of 
Stephens,  H.  eiculmia.  Lath.  &c.  Eocideiti  SwaOom. 
Shining  dusky  above,  ash-coloured  beneath ;  tail  witii* 
out  spots.  The  bill  is  blad^ ;  the  wings,  when  doeed^ 
are  an  inch  longer  than  the  tail,  which  is  slightly  fork- 
ed, and  has  all  the  feathers  of  a  unilbrm  bladk,  mad' 
rounded  at  tbe  end.  The  bird  described  under  tbe- 
appellation  of  Etculmi  Swallofif,  by  Brisson,  Linn^ 
Buflbn,  &c.  does  not  appeur  to  be  known  to  tbe  natii*' 
ralists  of  the  present  day,  the  form*  having  taken  tbetr 
exemplar  from  a  drawhi^  by  Peter^  wfa»  delineated' 
many  birds  that  were  fictitious. 

The  nest  of  this  species  usually  Weighs  about  half  an' 
ounce,  and  is  in  shape  like  a  saucer^  with  the  side  whidi 
adheres  to  the  rock  flattened.    The  teztore  soraewbet' 
resembles  isinglass,  or  fine  gum  dragon ;  and  tbe  se- 
veral layers  of  wlucb  it  is  <M«iposed  aie  very  appatvnt^' 
the  whole  being  fabricated  of  repeated  parcels  of  a  soft* 
sUmy  substance,  in  the  same  manner  as  the  martina 
form  tbeh*8  of  mud.    Authors  difier  as  to  the  predae 
natore  of  the  materials  of  whidi  the  nest  is  composed  ; 
but  it  is  reckoned  one  of  tbe  greatest  deltcades  by  the 
Chinese  and  other  Asiatic  epicares.    The  best  sorts, 
whidi  have  not  been  occupied  by  a  second  brood,  which 
are  of  a  transparent  white,  and  perfectly  free  fit>m  dUrt,  i 

are  dissolved  in  soup,  in  order  to  thicken  it,  and  m^ 
said,  at  the  satiae  time,  to  impart  to  it  an  exquisite  re« 
lish ;  or  they  are  soaked  in  water  to  soften  theni,  then 
pulled  to  pieces,  and,  after  being  mixed  with  ginsefcig, 
are  put  into  the  body  of  a  fowl ;  the  whde  Is  then 
stewed  in  a  pot,  with  a  suffident  quantity  of  water,  end ' 
left  on  tbe  coals  till  morning,  when  it  is  ready  to  be 
eaten.  These  edible  nests  are  found  in  vast  numbers 
in  oeitaitt  caverns  in  Java*  Sumatra,  the  islande  of 
Codmi-Chinay  &c.  It  has  been  calculated,  that  from  * 
Batavja  alone  more  than  twelve  tons'  weight  of  ^ese 
nests  are  annually  exported  to  China.  A  few  only*  ar« 
brought  into  Europe,  as  curiosities  and  presents.  Tbe 
reader  will  find  further  details  relative  to  these  nests  in  ^ 

Marsden's  Sumatra,  third  edition,  p.  174 ;  and  Rafflca' ' 
Java,  vcL  i^  pp.  51,  and  205. 

CypsELUS,  lllig.  Tem.  &c.  Hirundo,  Lin.  &c.  8wsrT«  - 

Bill  very  short,  triangular,  broad  at  the  base,  incon-  Cmns 
spicuous,  depressed,  cleft  as  far  as  under  the  eyes ; 
upper  mandible  hooked  at  the  tip ;  nostrils  cleft  longi- 
tudinally  at  the  upper  part  of  the  bill,  open,  and  uie 
raised  margins  furnished  with  small  feathers ;  legs  very 
short,  with  the  four  toes  directed  forwards,  and  qnite 
divided,  and  the  toes  and  claws  short  and  thick ;  wings  * 
very  long.-^The  birds  of  this  genus  present  many  an*-  ' 
logies  to  those  of  the  preceding,  from  which  they  Innre 
only  recently  been  detached.    They  are  still  more  ac- 
tive and  unwearied  iii  their  movements. 

C.  alpinus.  Tern.   Hirundo  Meiba,  Lin.  6tc    While"  Alsfamfr 
b^Jlkd  Snfifis  or  Oreaieit  Martin.  Greyish-brown  above,  ' 
with  the  throat  and  abdomen  white.  About  eight  inch-  ' 
es  and  a  half  in  length.    Bill  black ;  neck  with  a  grey- 
brown  collar,  variegated  with  dusky ;  sides  dusky,  va- 
riegated with  white ;  legs  flesh-coloured     In  the  fe«  ' 
male  the  cellar  is  narroweri  and  the  plnmageiess  dee{i1jr 
shaded  wiUl  dusky. 

This  spedes  wsives  in  Savoy  about  the  beginning  ' 
of  April ;  but  it  flies  over  pools  and  marshes  during  the 
first  fifteen  di^s,  npr  visits  the  mountainous  districts, 
its  more  permanent  abode,  until  the  end  of  the  montih.  ' 
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OrtiUlie.  luid  circlef  in  the  air,  aometimet  defiling  along  a 
JyP[*  itreet^  or  wheeling  roond  a  large  edifice,  whilst  at 
^^f^^  other  times  they  sail  along,  without  any  percepti- 
ble motion  of  their  wings,  and  then  suddenly  and  fre* 
quently  agitate  them,  as  if  impelled  by  some  precipi- 
tate instinct.  Previous  to  their  departure,  Uiey  begin 
to  assemble  early  in  July,  when  tneir  numbers  daily 
increase,  and  large  bodies  of  them  appear  together. 
They  then  soar  higher  in  the  air,  utter  shriller  cries, 
and  fly  in  a  peculiar  style.  These  meetings^  continue 
till  they  finally  disappear. 

Caprimulous,  Lin.  &c,    Ooatsocker. 

CApai-  Bill  slightly  curved,  very  small,  subulate,  and  de« 

MVLovf.    pressed  at  the  base ;  mouth  extremely  wide,  and  fur- 
nished with  a  glutinous  humour  for  the  retention  of 
insects,  with  a  series  of  bristles  at  the  sides ;  ears  very 
large ;  tongue  pointed  and  entire  ;'no8trils  basal,  wide, 
closed  by  a  membrane  surmounted  by  the  front  fea- 
thers ;  tail  round  or  forked ;  le^s  short,  the  middle  claw 
long,  and  serrated  on  the  edget,  but  smooth  in  some  of 
the  foreign  species.    This  family  have  their  name  from 
the  ancient  but  erroneous  notion  of  their  sucking  the 
teats  of  the  she«goat    The3;^are  shy  and  solitary,  come 
forth  chiefly  in  the  evening,  prey  on  nocturnal  moths 
and  insects,  and  lay  their  e^rgs  on  the  ground. 
Xurop«u«.       C.  Europami,  Lin.  &c.  JSuropean  or  Nocturnal  Goal* 
sucker^  Prov.  N^fht  or  Dorr  HOifok,  Churn  On4»  Goai 
Owl,  Fern  Owl,  Wheel  Bird,  Nighi  Jar,  &c.   The  upper 
parts  varied  with  blackj  cinereous,  brown,  rust^oolour, 
juid  white^  and  the  under  parts  reddish-white,  •  with 
-brown  bands ;  the  legs  are  short,  scaly,  and  feathery 
below  the  knee.    The  male  is  distinguished  by  a  lar^, 
•oval,  white  spot,  near  the  end  of  the  first  three  quiU- 
sfeatheni,  and  another  on  the  outer  tail-feathers.    Length 
fully  ten  inches;  expanse  of  wing  one  foot  nine  inches ; 
and  weight  between  two  and  three  ounces.    Native  of 
£ttrope,  Asia,  and  Africa.    In  this  island  it  is  found, 
though  in  no  great  plenty,  from  Cornwall  to  the  county 
of  Ross.    In  Uie  north  .of  Europe,  it  has  been  traced  as 
far  aa  Sondmor ;  and  it  is  common  all  over  Siberia  and 
Kamtschatka.    With  us,  it  is  only  a  summer  lasitaQtt 
arriving  about  the  middle  of  May,  and  departing  late 
in  August  or  early  in  September.    It  is  no  where  very 
numerous,  and  never  appears  in  flocks ;  even  the  indi- 
viduals of  a  pair  usually  take  their  station  at  some  little 
distance  from  each  other.    They  perch  lengthways  on 
the  branch  of  a  tree,  and  not  in  a  cross  direction,  like 
mostother  birds.    They  are  partial  to  woods  and  their 
outskirts,  but  also  frequent,  stony,  and  heathy  districts. 
Like  owls,  they  ave  seldom  seen  in  the  day-time,  unless 
disturbed,  or  else  in  dark  and  gloomy  weather,  when 
their  eyes  are  not  daezled  by  the  rays  of  the  sun. 
In  ,the  dusk  of  the  evening  they  prey  on  the  larger 
insects,  ^particularly  on  the  Scfkrabieui  melolantha  and 
toUtitialit,  which  emerge  about  that  time  from  their 
earthy  abode  ;  they  are  also  fond  of  the  large  bodied 
moths,  and,  indeed,  allow  few  winged  insects  with- 
in their  reach  to  escape  from  their  widely  distend- 
ed jaws.     They  make  no  formal  nest,   Uie  female 
depositing  two  or  three   dull  white   eggs,    spotted 
with  brown,  in  a   hole   on  the  ground,  or  among 
brakes.      When  perched,  it  4isuaHy  sits  on  a  bare 
branch*  with  its  head  lower  than  its  tail,  and,  in.  this 
attitude,  utters  its  jarring  note.    When  on  wing,  it 
likewise  makes  a  loud  buzzing  noise,  which  has  been 
compared  to  that  of  a  spinning-wheel.    On  some  occa- 
sion^ it  sends  forth  a  small  plaintive  note  or  squeak, 
srhicb  .it  repeats  four  or  five  times  in  succession,  and 


which  is  supposed  to  be  the^call  of  the  male.    It  will  •nhh 
wheel  round  and  round  some  large  naked  tree,  "with  a     ^' 
very  irregular  and  rapid  motion,  divir^  briskly,  at  in-  '^^^^ 
tervals^  as  if  to  catch  its  prey,  and  then  rising  aa  sud- 
denly ;  but  it  is  then  difficult  to  get  within  gunshot  of 
it :  for  it  abruptly  disappears,  nor  can  its  retreat  be  dis- 
covered. 

C  Virginianus,  Gmel.  &c.  Virginian  (Soaiiucker, 
Mosquito  Hawk,  or  Whip  Poor  fVilL  The  upper  paru 
varied  with  dusky-brown,  reddish,  and  citiefeoiis,  the 
under  whitish,  with  dusky  bands ;  throat  of  the  male 
with  a  white  crescent.  Length  eight  or  nine  inchca. 
This  species  arrives  in  Virginia  about  the  latter  end  of 
April,  and  moves  southward  in  September.  The 
female  makes  no  nest,  but  lays  two  greenish-brown  egga 
on  the  bare  ground  in  May.  It  feeds  on  the  larger 
grasshoppers,  and  such  like  insects,  which  it  does  not 
always  catch  when  on  thewing,  but  will  frequently  sit 
on  a  post  or  rail,  and  leap  on  them  as  they  fly  past. 
4t  begins  its  note,  from  which  its  ponulsr  name  is  de- 
rived, about  sunset,  discontinues  it  during  the  dark- 
ness, but  resumes  it  with'  the  first  dawn,  nor  ceases  till 
nearly  snn^rise.  Five  or  six  may  oAen  be  heard  at 
once,  to  the  great  annoyance  of  tlie  neighbourhood. 


ORDER  IX. 

Columbine  Birds,  or  Pigeons. 

'    Bill  of  moderate  dimensions,  compressed,  base  of  tlie  Colvi 
upper  mandible  covered  with  a  spft  skin^  in  which  the  aivx 
nostrils  are  perforated,  the  tip  more  or  less  curved;  Birdi 
feet,  with  three  toes  in  front,  quite  divided,  and  one  ^'^^^ 
behind. 

The  Columbine  family  are  pretty  generally  dispersed 
over  the  world,  residing  in  the  hottest,  as  well  as  in  the 
more  temperate  climates,  and  even  enduring  the  cold 
of  Canada,  Siberia,  and  the  arctic  regions.     But  few  of 
the  numerous  species,  comparatively,  occur  in  the  new 
continent ;  and  warm  countries,  in  general,  seem  to  be 
most  congenial  with  their  constitution;  for  in  them 
the  species  are  both  more  multiplied  and  more  varied. 
Although  they  lay  only  two  eggs  at  a  time,  and  are, 
besides,  exposed  to  the  depredations  of  beasts  and  birda 
of  prey,  they  often  pullulate  in  numbers,  and  appear  in 
immense  flocks,  owing,  no  doubt,  to  the  circumstance 
of  their  breeding  repeatedly  in  the  course  of  the  year« 
and  also  to  their  native  strength,  which  enables  them 
to  subsist  in  a  wide  range  of  soil  and  climate.    To  the 
vigour  and  warmth  of  their  temperament,  we  may  like* 
wise  attribute  the  facility  with  which  they  are  trans- 
ported from  one  place  to  another,  and  bred  in  latitude* 
remote  from  those  whence  they  derived  their  origin. 
They  are  generally  of  an  elegant  form,  of  beautiful 
varying  plumage,  and  of  sociable,  gentle,  and  endear- 
ing manners.     In   their  wild  condition,  they  are  all 
granivorous,  swallowing    grains    and   berries  entire, 
which  are  macerated  and  softened  in  the  crop,  before 
descending  into  the  stomach.     They  do  not  digest  the 
kernels  of  xertain  fruits,  but  pass  them,  without  im- 
pairing their  vegetative  power,  and  thus  prove   the 
means  of  disseminating  different  plants.     Some  of  the 
species  also  pick  up  insects.    Pigeons  are  so  strictly 
monogamous,  that  the  first  connection  which  they  form 
is  usually  the  only  one  which  they  contract  in  the 
course  of  their  life,  unless  it  is  interrupted  by  foroe  ac- 
cident.   They  pair  in  the  breeding  season ;  and  motkt 
of  them  unite  in  flocks  in  the  latter  period  of  that  term  ; 
but  each  flodk  is  composed  of  individuals  of  the  same 
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^  ^' ^OKk  apeetes.    In  tlitir  ooftrtahifM  th«  aex^  coo  and  kiM; 

'  ^*y*  «nd  they  divide  the  task  of  incubatioD.  Some  nidtfioate 
io  lofty  trees,  some  in  the  crevices  of  rocks,  some  in 
copses  or  groves,  and  others  in  the  iminedfate  n?igh« 
iKmrfaood  of  h«inan  liabitatbns.  *The  nest  is,  for  the 
most  part,  sh'ghUy  constructed  of  small  twigs,  of  a 
fl^tish  form,  and  sufficiently  broad  to  contain  both 
parents,  who  act  as  nurses  and  guardians,  feeding  their 
lander  oispringy  when  excluded  from,  the  shell,  with 
aiimcta  lOTuced  to  a  sort  of  pap,  or  curd-like  consist- 
Oicft  in  their  crop,  afterwards  providing  th^n  with 
gnin  somewhat  macerated ;  and,  lastly,  with  such  as 
tbtj  swallow  themselves.  In  order  to  receive  their 
ibod,  the  yoang  put  their  entire  bill  into  that  of  their 
pannt,  keeping  it  half  open,  while  the  latter  brings  up 
and  conveys  into  it  the  prepared  contents  of  the  crop, 
aooompariymg  this  action  by  a  convulsive  movement 
of  the  wings  and  body.  The  young  pigeons  are  pro« 
ciuoed  with  a  light  down,  and  do  not  quit  the  nest  till 
they  are  well  fledged ;  and  th^  still  require  the  pa- 
rental aid  for  ^ome  time  after  they  are  capable  of  flying. 
Pigeons  drink  much*  and  by  a  continued  draught 
plunging  their  bill  into  the  water.  They  likewise  de- 
vour a  great  quanti^  of  food  in  the  course  of  a  day, 
and  their  increase  is  generally  checked  where  much 
attention  is  bestowed  on  husbandry,  on  account  of  the 
waste  which  they  oceasion  in  fields  of  grain.  Their 
▼mce  is  usiiaUy  plaintive  and  moumfti).  Their  instinc- 
tive partiality  for  carbcmate  of  lime  possibly  arises  from 
their  frequent  incubation,  a  certain  qaiHitity  of  calcare- 

xz :  ous  matter  being  requisite  for  the  formation  of  the  shell 

:  r :  of  the  egg.    The  natural  history  of  the  tribe  hss  lately 

htem  admirably  ukifblded  by  M.  Temminck.   The  sub. 
ject  might,  indeed,  furnish  the  materials  of  more  than 

vn  one  volume ;  for  upwards  of  seventy  species  have  been 

Bfi,  recognised,  and  the  manners  of  many  of  the  European 

aorta  have  been  diligently  explored.      In  this  piaoe, 

.^ ..  however,  we  most  restrict  our  notices  to  a  ft w  of  the 

more  remarkaUe  dxemplifieations  of  the  order. 

» 

»  Coi,uiCBA,  Lin.  &c.    Pioeon. 

:  71IBA*       Bill  middle*sixed,   compressed,  arched,  tip-curved, 
::^  base  of  the  upper  mandible  covered  with  a  soft,  inflated 

^.  skin ;  legs  generally  red ;  wings  middle-sized  or  shbrt. 

^'  W'Uh  even  tails. 

.jmbos.  .  C.  pclumbu^,  Lin.  &c.  Ring  Pigeon  or  Ring  Dove* 
Prov.  Quetei,  Cu$hat,  or  tVood  Pigeon.  Orey,  with  the 
tips  of  the  tail-feathers  dark,  the  exterior  margin  of  the 
primary  quills  whitish,  and  the  neck  white  on  each 
aide ;  but  this  last  mentioned  character  is  not  visible 
daring  the  first  year.  A  large  species,  measuring 
seventeen  inches  isnd  a  half  in  length,  and  twenty-nine 
inches  in  extent  of  wing,  and  weighing  twenty  ounces. 
The  ring  dove  is  diffused  over  Europe,  and  though 
it  prefers  warm  and  temperate  countries  to  the  northern 
x^ons,  it  is,  nevertheless,  found  in  Sweden,  Russia, 
and  even  Siberia,  during  the  summer  season.  It  is 
obviously  a  native  of  this  island,  in  which,  however,  as 
in  France,  it  is  at  least  a  bird  c^psssage,  shifting  from 
the  northern  to  the  southern  parts.  In  winter,  these 
birds  assemble  in  large  flocks,  and  invariably  resort  to 
the  woods,  to  roost  in  the  highest  trees,  particularly  the 
^ab  and  beech.  The  great  numbers  that  are  seen  toge- 
ther at  this  season  have  given  rise  to  an  opinion  that 
many  come  to  us  from  the  more  northern  regions  of  the 
worul;  but  if  we  consider  how  much  dispersed  all 
birds  are  in  the  period  of  breeding,  we  will  be  less 
surprised  at  their  multitudes,  when  locally  assembled. 
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In  France,  they  are  sometimes  observed  in  winter,  but  Ornitho- 
much  more  abundantly  in  the  fine  season,  generally  ^y- 
arriving  in  February,  and  retiring  in  October  or  No-  '^"^ 
vember.  Though  naturally  very  shy,  some  pairs  have 
fixed  their  abode  in  the  elevated  trees  of  the  gardens  of 
the  Thuilleries  and  Luxembourg,  manifesting  the  same 
sense  of  security  as  domestic  pigeons,  and  undismayed 
by  the  crowds *4>f  company;  for  they  breed  and  rear 
their  young  without  any  symptoms  of  inquietude ;.  but, 
when  they  repair  to  the  neighbouring  fields  for  food, 
they  evince  all  the  timidity  of  their  species.  They 
chiefly  subsist  on  acorns,  beech-mast^  and  various  ber-- 
ries  and  grains,  in  default  of  which  they  will  crop  the 
tender  shoots  of  clover,  green  corn,  or  turnips,  the  last 
of  which  considerably  injures  their  flavour.  They 
alight  in  numerous  buids  on  ripe  crops  that  have  been 
laid  by  the  rain ;  and  they  greedily  aevour  the  creep* 
ing  roots  of  couch-grass,  and  the  mountain  strawberry. 
In  several  which  Mr.  Atkinson  opened  in  June,  the 
crops  were  full  of  the  immature  oak-apple,  as  it  is  calU 
ed,  whidi  is  the  lodgement  of  the  Cjfnipi  quercifolia. 
In  England  these  birds  most  abound  where  the  beechen 
woods  are  most  extensive.  When  congregated  in  win- 
ter, they  leave  off  cooing,  but  they  resume  it  in  March, 
when  they  begin  to  pair,  at  which  time  the  male  is  ob- 
served to  fly  m  a  singular  manner,  alternately  rising 
and  fiilling  m  the  air.  The  nest  is  formed  of  a  few 
small  sticks,  so  loosely  put  together,  that  the  eggs  may 
frequently  be  seen  throuffh  them.  These  are  two,  or 
rarely  three,  white,  exacUy  oval,  and  larger  than  those 
of  the  common  pigeon.     The  nest,  which  is  'the  joint 

g reduction  of  the  pair,  is  sometimes  placed  among 
rushwood,  and  in  hedges,  or  large  hawthorn  bushes, 
but  more  frequently  in  the  fork  of  a  tree,  or  against 
the  body  of  it,  when  encircled  with  ivy.  The  incuba- 
tion lasts  fourteen  days,  and  in  other  fourteen  the  young 
are  capable  of  lifting  for  themselves.  This  species 
breeds  twice  a-year.  Its  note  is  louder  and  more 
plaintive  than  that  of  the  common  pigeon,  but  uttered 
only  in  pairing  time,  or  during  fine  weather.  Various 
attempts  to  oomesticate  it,  by  hatching  the  eggs  in 
dove-houses,  under  the  common  pigeon,  have  proved 
abortive;  for  as  soon  as  the  ^oung  ones  are  able  to 
&y,  they  always  escaped  to  their  proper  haunts. 

C,  arquairix,  Tem.  Parabolic  Pigeon,  Purole-blue,  Ar()uatriz. 
breast  black  beneath,  and  varied  with  purple;  head 
grey-bluish  ;  abdomen  and  wings  with  white  spots; 
^et  feathery.  Fifteen  inches  in  length.  Native  of 
the  Anteniquois  forests  in  Africa.  During  the  season 
of  incubation  the  male  and  female  are  uways  found 
paired,  but  at  other  times  they  associate  in  flocks. 
They  construct  their  nest  like  the  stock  dove,  and  pro- 
duce ten  white  eggs.  On  commencing  their  flight 
they  do  not  proceed  in  a  straight  line,  but  describe  a 
parabola ;  and  they  continue  forming  a  series  of  arcs, 
uttering  their  cry  when  on  wing. 

C.  oenoi^  Lin.  &c.  Wild  Pigeon,  Stock  Pigeon,  or  (Eoas. 
Stock  Dove,  Bluish,  cervix  glossy  green;  jugulum 
and  breast  vinaceous  ;  hinder  part  of  ue  back  cineres* 
cent,  with  a  double  spot  on  the  wings,  and  the  tip  of 
the  tail  black.  Bill  pale  red ;  legs  and  claws  black. 
Having  been  long  regarded  as  the  common  source  of 
all  our  domestic  pigeons,  this  species  has  been  very  ge* 
nerally  denominated  stock  pigeon.  It  appears,  however, 
to  be  a  distinct  species,  although  it  occasiomdly  con- 
sorts with  the  common  house  pigeon,  and  may,  like  it, 
be  induced  to  breed  in  dove-cots.  It  is  about  fourteen 
inches  in  length,  and  weighs  eleven  ounces.  It  is 
found  more  or  less  abundantly  in  Europe,  Asia,  and 
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Ornitho*   Africa.     From  the  northern  regions  it  migrates  in  birds  for  economical  purposes.    Some  intefesting  par*  Omiikol 

^^^J'_-  gf^At  flocks  on  the  approach  of  winter.    Maltitudes  ticulars  relative  to  the  convej^nce  of  intelligenoe  hy     iogy> 

^        visit  us  in  winter,  and  again  retire  in  spring  to  their  one  of  the  varieties^  are  stated  under  the  artade  Car*  ^"^ 

more  northerly  haunts ;   but  others  of  them  remain  ribr,  to  which  we  beg  leave  to  refer, 
with  us  throughout  the  year.    When  beeth  woods  oc-        Individuals  of  the  present  species^  when  unredaimed, 

(upied  large  tracts  of  ground,  these  birds  used  to  f)re-  have  two  broods  in  the  year,  and  lay  their  eggs  in 

quent  them  in  countless  legions,  often  stretching  above  nests,  rudely  constructed  in  the  holes  of  rocks,  or  niin- 

il  mile  in  length,  as  they,  went  forth,  in  a  morning,  to  ed  towers ;   but.  in  domestic  confinement^  they  will 

cater.     In  a  wild  state,  they  form  their  nests  in  the  breed  from  three  to  twelve  times  in  a  year,  according 

holes  of  rocks  and  old  towers,  or  in  the  hollows  of  de*  to  circumstances.    They  seldom  lay  more  than  two 

cayed  trees,  but  not.  as  the  ring-doves,  on  the  boughs-  eggs  at  a  time,  one  of  which  generally  produces  a  male, 

They  lay  two  white  eggs,  and  breed  several  times  in  and  the  other  a  female  bird.    The  iaculMtion  lasts 

the  course  of  the  year.    The  male  and  female  perform  from  fourteen  to  seventeen  dajrs.    Domestie  pigeons  are 

the  office  of  incubation  in  turn,  and  feed  their  young  kept  in  moat  parts  of  the  civilised  world,  the  yoong 

by  casting  the  contents  of  their  crop  into  the  mouths  bemg  reckonea  a  delicate  £bod^  while  the  dung  serves 

of  the  little  gapers.    They  are  partial  to  beech-^mast.  as  a  good  manure  for  certain  descriptiona  of  land,  and 

and,  in  default  of  grain  or  seeds,  have  been  known  to  is  also  used  in  tanning  the  upper  ieiUhera  of  shoe*, 
have  recourse  to  the  leaves  of  plants.     It  is.  perhaps^        C.  fympanittina,  Tem.  Tambour  Pigeon,    Forehead,  Ijmyti 

not  generally  known,  that  thev  likewise  feed  on  differ-  eyebrows,  and  under  parts  of  the  body  white ;  neck,  tioa- 

ent  sorts  of  snails,  particularly  the  Helix  virgata  /  for  back,  and  wings  olive-brown  ;  quills  rufous,  tail  brown, 

they  not  only  regale  themselves,  but  treat  their  off-  with  a  black  band  at  the  tip  of  three  of  ita  feathers, 

spring  to  this  tender  and  nutritious  food,  the  shell  of  This  is  an  active  and  wild  species,  which  inbabitaCsf. 

which  acts  as  a  gentle  stimulus  to  their  delicate  sto-  fraria.  and  nestles  on  the  summits  of  trees  in  the  es- 

mach,  and.  when  ground  to  a  powder,  becomes  an  ab-  tensive  woods  of  Africa.    Levaillant  aasigned  to  it  its 

sorbent,  and  corrects  the  acrimonious  quality  of  their  specific  denomination  from  the   drcnmatanoe  of  its 

other  aliments.    They  may  be  enticed  to  a  particular  cooing  resembling  the  sound  of  a  tambourine  at  a  dii« 

spot,  b^  a  composition  of  loam,  old  rubbishy  and  salt,  tance* 

which  IS  termed  a  ialt-cal;  but  as  this  device  would        C.  iuriur,  Lin.  &c.  Common  Turtie,  Turtle  Ddee.  orTiutar^ 

decoy  the  pigeons  of  the  owners  of  dove-cots,  it  is  pro-  Turtle  Pigeon,    Tail-feathers  white  at  their  tips,  back 

hibited  by  an  act  of  parliament.  greyish,  breast  vinaceous,  a  black  spot  and  white  stripes 

Li  via.  C  livia,  Tem.    d.  domesiica,  Un,  &c.  C,  domesiica  on  the  sides  of  the  neck;  alxlomen  white.    Twdve 

UviOi  Gmel.   Domestic  Pigeon,     Grev- bluish,  with  a  inches  long.    The  female  is  somewhat  smaller,  wants 

double  black  band  on  the  wings ;  the  lower  part  of  the  the  white  on  the  forehead,  has  the  quills  brownish,  and 

back  white  ;  the  breast  pale-vinaceous.  ana  the  tip  of  the  rest  of  the  colouring  less  lively  than  in  die  male, 

the  tail  dusky.    Althougn  these  characters  will  apply  Among  the  numerous  varieties  to  which  this  apedes 

to  a  great  many  of  this  well-known  species,  it  is.  like  is  incident,  we  may  notice  the  Portugal  Dove,  which  is 

most  other  domesticated  animals,  liable  to  an  almost  in-  brown,  with  the  spot  on  the  sides  o£  the  neek  varied 

definite  variety  of  markings.    Among  these,  some  of  with  black  and  white,  the  tail-feathers  cinereous,  and 

the  most  remarkable  are  the  Whiie-rumped,  or  Smaller  the  outer  ones  enthrely  white,  on  the  external  web  at 

Bock  Pigeon,  being  of  a  smaller  sixe  than  the  more  or-  the  tip ;  and .  the  Ijuzonian  Turtle,  which  is  greyish 

dinary  sert.  and  varying  in  its  hues ;  the  Roman  Pigeon,  above,  vinaceous- grey  beneath,  widi  a  bikck  spot  on 

of  various  colours,  wim  the  cere  whitish ;  the  Rough"  the  neck ;  the  feathers  tipped  with  white,  the  two  in 

footed,  having  hairy  feathers  on  the  feet ;  the  Crested,  the  middle  of  the  tail  black,  and  the  latend  ones 

also  with  hairy  feathers  on  the  feeti  and  a  crest  on  Uie  white. 

head ;  the  Norwegian,  with  the  head  crested,  the  body        This  elegant  and  gentle  s()edes  is  generally  spread 
snowy-white^  and  the  feet  feathered ;   the  Barbary,  over  the  old  continent,  occurring  in  Europe.  Asia,  and 
with  a  naked,  tuberculated  space  round  the  eyes,  and  some  parts  of  Africa;  but  it  migrates  firain  the  colder 
a  double  dusky  spot  on  the  wings  ;  the  Jacobine,  with  and  more  temperate  latitudes  on  the  approach  of  win- 
the  feathers  of  the  occiput  erected;  the  Laced,  with  ter,  quitting  even  Italy  and  Greece  at  that  aeason.    In 
small  erected  feathers,  scattered  over  the  back  and  this  island  it  occurs  chiefly  in  the  south  of  £ng^d» 
ivings  ;  the  Turbit,  with  the  feathers  on  the  breast  re-  arriving  late  in  the  spring,  and  departing'  about  the 
curved ;  the  Shaker,  with  an  erect  open  tail  of  many  latter  end  of  August,  nequenting  the  thickest  and  most 
feathers ;  the  Tumbler,  that  turns  over  in  its  flight ;  the  sheltered  narts  of  woods,  and  building  a  flat  neat  of 
Helmet,  having  the  head,  quills,  and  tail-feathers  of  one  sticks  on  the  highest  trees,  and  sometimes  among  brush- 
colour,  and  the  bodv  varied;  Uie  Persian,  or  Turkish,  wood.    The  female  seldom  \mjn  more  than  two  eggs, 
with  a  papiUated  red  cere ;  the  Carrier,  or  Messenger,  and  in  this  country  has  only  one  brood  in  die  year, 
with  a  carunculated  white  cere,  and  the  palpebrse  During  their  stay  of  four  or  five  montha  with  ua.  they 
naked ;   the  Pouter,  with  the  breast  inflated ;    the  pair,  build  their  nests,  breed,  and  rear  tfadr  joungf 
Horseman,  with  the  breast  infiated.  and  the  cere  ca-  which  are  strong  enough  to  join  ,them  in  tbeir  retreat. 
runcuYated;  the  Smiter,  which  turns  over  in  its  flighty  In  Kent  they  are  said  to  be  more  common  than  in  ai^ 
and  makes  a  loud  noise  with  its  wings ;  the  Turner,  other  county  ;  and  flocks  of  twenty  or  more  will  fire- 
which  has  the  feathers  in  the  back  of  the  neck  reversed,  quently  injure  the  pea  fields.    In  August  email  groans 
like  a  horse's  mane;  and  Ae  Spot,  having  the  body  of  them  are  sometimes  observed  about  Romncy  Marsh. 
white,  and  a  spot  on  the  forehead,  of  the  same  colour  They  are  generally  veiy  shy  and  retired,  and  yet  easily 
as  the  tail.    These,  and  many  other  varieties,  are  par-  tamed  when  captured.^   FVom  their  plaintivw  and  tea» 
ticularly  described  in  works  which  treat  professedly  of  der  note,  and  their  winnmg  attitudes,  thej  baira  Iw- 
pigeons.  as  in  Moore's  Columbarium,  and  Temminck's  come  the  proverbial  efnblems  of  fond  and  oonnolaal 
natural  history  of  the  genus,  in  which  an  ample  ac«  love,  though  it  haa  also  been  alU^cdthat  tbayare  mora 
count  will  also  be  founa  of  the  management  of  diese  ardent  than  oonstant  in  their  attachoMnta*    Dining 
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Oroiiho*  breeding  tiowj  bMh  parents  Imitt  in  feeding  their 
^<*fl'      yoang.    For  this  purpose  the  coats  of  the  crop  put  on 

^^"^^^^^^  a  glandular  appearance^  and,  for  the  first  eight  or  nine 
days,  secrete  a  substance  much  resembling  the  curd  of 
milk.  This  is  at  first  thrown  up  pure^.and  supplied 
to  the  young  in  that  state;  and  it  is  afterwards  mixed 
with  the  common  food^  in  lessproportions^  until  its  se- 
cretion ceaseSi 

With  the  tail  toedge-shaped. 

f  igrctoria.      C  nagraiaria,  Lin.  &c.  Paaenger  PigeoHt  Migratory 
'reont  or  Canada  Turtle.    Tail  cinereous,  neck  green- 
Iden  purple^  wings  with  ovate  spots  in  the  middle, 
tast  rufous,  and  abdomen  white.    Length  from  four- 
teen to  fifteen  inches.    The  female,  which  is  scarcely  so 
large,  has  the  body  of  a  grey-brown,  whitish  beneath, 
and  the  breast  whitish-yeUow. 

Of  all  the  pigeons  of  North  America  this  is  the  most 
numerous,  traversing,  in  spring  and  autumn,  the  coun- 
tries which  are  situated  between  the  SOtn  and  60th 
degree  of  north  latitude.  Their  migratory  leffions  will 
aometimes  obscure  the  light  of  the  sun,  and  cover  a 
apace  of  two  miles  in  len^,  and  a  quarter  of  a  mile 
in  breadth.  They  travel  in  the  morning  and  evening, 
and  repose,  about  mid*day,  in  the  forests,  especiallv  in 
those  whidi  abound  in  oaks,  of  the  acorns  of  which 
they  are  very  covetous.  They  preferably  perch  on  dry 
and  withered  brandies,  and  in  such  dense  masses,  that 
they  may  be  shot  in  great  numbers.  Although  they 
always  shape  their  course  in  the  same  general  direction, 
they  seldom  observe  the  same  line  of  march  for  two 
seasons  in  succession,  proceeding  sometimes  by  the  ma^ 
rittme,  and  sometimes  by  the  more  inland  regions. 
Once  in  eight  years  they  steer  their  way  across  Lake 
Ontario,  and  are  so  fatigued,  when  thev  alis  ht  on  its 
shores,  that  hundreds  of  them  may  be  knodked  down 
with  sticks.  Some  of  their  crowded  squadrons  are 
composed  only  of  young,  some  only  of  fonales,  and  a 
few  males ;  and  others,  again,  almost  entirely  of  the 
latter.  Their  passage,  whether  in  spring  or  autumn, 
lasts  from  fifteen  to  twenty  days,  after  which  they  are 
met  with  in  the  centre  of  the  United  States.  When  in 
the  southern  districts,  they  keep  always  in  flocks,  but 
when  in  the  north,  they  pair,  disperse,  and  nidificate  in 
tlie  vast  forests  of  Nova  Scotia,  Canada,  &c  where  they 
commit  serious  havock  on  the  newly-sown  fields.  When 
La  Hontan  ifu  in  Canada,  they  swarmed  to  such  a  de- 
gree, that  the  bUhop,  he  says,  had  been  compelled, 
move  than  cAioe,  to  exorcise  them,  on  account  of  their 
extensive  depredations.  The  Indians  often  Mratch  their 
voostinff  places,  and,  knocking  them  on  the  head  in  the 
night,  bnng  them  away  by  thousands.  They  preserve 
the  ofl,  or  nt,  which  thev  use  instead  of  butter;  and 
fbraierly  there  was  scarcely  a  little  Indian  village  where 
a  handed  g^lons  of  that  commodity  might  not,  at  any 
tsme^  be  pordiased.  By  the  colonists  these  birds  are 
gcneialiy  caught  in  a  net  extended  on  the  ground,  into 
which  they  are  allured  bv  tame  pigeons  of  their  own 
apecies,  blind-folded,  and  connected  to  the  nets  by  a 
long  string.  The  short  flights  and  repeated  calls  of  the 
eiiackled  burds  never  fail  to  excite  either  dieir  curiosity 
or  their  pity,  and  to  bring  them  down  to  the  spot, 
when  they  are  iasmediately  inclosed.  Every  farmer 
haea  tMsed  pigeon  at  his  door,  to  be  ready  against  the 
iiiasnn  of  fligM.  In  Louisiana,  they  catdi  them  by 
taking  a  flat  vessel,  and,  plaeiAg  some  sulphur  in  it,  set 
it  ^bghl  under  the  tMes  on  which  the  birds  roost, 
when  the  mioke  so  stupiitss  them  that  they  fall  down, 
and  then  the  hunters  paok  ttem  up  in  bags  with  as 


little  loss  of  time  as  possible.    Their  flavour  nearly  ap-  '  Oroitki^ 
proaches'  to  that  of  the  wild  pigeon.     Their  nest  coh-     'ogy* 
sists  of  some  sticks,  arranged,  apparently,  without  much   ~   ^  ~ 
care,  on  a  large  branch,  about  the  middle  of  a  lofty 
tree.    They  have  two  or  three  hatches  in  the  season, 
each  consisting  of  two  white  eggs,  like  those  of  the 
domestic  pigeon.    When  they  alight,  the  ground  is 
speedily  cleared  of  all  esculent  fruits,  to  the  great  in- 
iur3r  of  the  hog,  and  other  masticating  animals.     After 
naving  consumed  every  thing  that  nas  &llen  on  the 
ground,  they  form  themselves  into  a  great  perpendicu- 
lar column,  and  fly  round  the  boughs  of  trees  from  top 
to  bottom,  beating  down  the  acorns  with  their  wings, 
when  they  again,  in  succession,  alight  on  the  surface, 
and  again  fall  to  feeding. 

OouRA,  Steph.   CoLUMBA,  Lin.  &c.   Loputrus,  Vieill. 

Bill  of  moderate  length,  very  slender,  slight!;^  in-  GouaA. 
flated  towards  the  tip,  the  upper  mandible  channelled  on 
the  sides,  and  its  tip  bent  down ;  nostrils  covered  above 
with  feathers,  and  placed  in  a  fissure ;  wings  short  and 
rounded ;  tarsi  long,  and  toes  cleft  at  the  base. 

The  species  thus  characterized  seem  to  hold  an  in- 
termediate station  between  the  Columbine  family  and 
the  Gallinaceous  Fowls,  and,  in  particular,  to  make 
such  a  near  approach  to  some  of  the  partridges,  as  to 
have  been  confounded  with  them.  They  are -desig- 
nated Columbi'gaUine  by  Levaillant,  and  some  of  the 
French  writers.  Thev  are  gregarious,  and  principally 
reside  within  the  tropics. 

G.  coronata,  Steph.  Cobtmba  corcnata,  Omel.  &c.  Corooata. 
Crowned  Goura,  or  Great  Crowned  Pigeon.  Orbits 
black,  crest  erect,  body  bluish,  shoulders  ferruginous, 
and  a  white  band  on  the  wings.  The  head  is  orna- 
mented with  an  erect  circular  crest,  composed  ot*  fea- 
thers upwards  of  four  inches  and  a  half  in  lena^,  of  a 
loose  texture,  and  of  a  fine  pale-bluish  ash.  T&ts  spe- 
cies is  somewhat  larger  than  a  turkey,  but  bills,  in- 
flates its  breast,  and  coos  like  a  pigeon.  Its  note  is, 
however,  *so  loud  as  to  resemble  a  sort  of  lowing  ;  and 
its  moumftil  cries  were  mistaken  by  the  crew  of  the 
Bougainville  for  those  of  savages.  It  inhabits  the 
Moluccas  and  New  Guinea,  and  breeds  in  lofty  trees. 
Being  easily  tamed,  it  is  kept  as  poultry  in  the  East 
Indies. 

6.  oanmcutata,  Steph.  Wattled  Goura.  Hoary,  with  Caruncu. 
the  forehead  and  wattles  on  the  throat  red ;  under  Um. 
parts  and  rump  white ;  tail  brown,  having  the  outer 
feathers  edged  with  white.  The  female  wanu  the 
naked  space  on  the  forehead,-  and  the  wattles  on  the 
throat.  Length  of  the  male  ten  inches,  that  of  she  fe- 
male somewhat  less.  Native  of  the  interior  of  Africa. 
The  wattled  goura  makes  a  nest  of  bits  of  twigs  and  dry 
herbs  in  a  hole  on  the  ground.  The  female  deposits 
from  six  to  eight  reddish-white  eggS|  and  is  assisted  1^ 
the  male  during  incubation.    The  young  are  covered  | 

with  a  reddish-igrey  down,  and  run  as  soon  as  they  are 
out  of  the  egg ;  but  they  are  screened  by  their  parents 
from  the  too  ardent  rajrs  of  the  sun.  The  old  birds 
feed  them  with  the  pupee  of  ants,  dead  insects,  and 
worms;  bqt,  as  they  acquire  strength,  they  supply 
them  with  various  sorts  of  grain,  berries.  Sec.  and 
have  other  habits  in  common  with  gallinaceous  birds. 

ORDER  X. 

oALUNAcioua  BinnSb 

The  birds  of  this  order  have  their  denomination  G^^^^^ 
from  their  affinity  to  the  domestic  cock«   Their  anterier  ^^ 
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Oroitho-    toes  are  gcnerany  united  at  their  bate  by  a  abort  mem- 
NT*   ^  brane,  and  denticolated  along  their  margin,  the  upper 
mandible  arched,  the  nostrils  pierced  in  a  broad  mem- 
braneous space  at  the  base  of  the  bill,  and  invested 
with  a  cartilsginons  scale.    They  have  a  heavy  gait, 
abort  wings,  a  bony  sternum,  diminished  by  two  notches, 
80  broad  and  deep  that  they  occupy  almost  all  its  sides. 
Its  ridge  obliquely  truncated  forwards,  so   that  the 
aharp  point  of  the  fork  is  united  to  it  only  by  a  liga- 
ment; circumstances  which,  by  greatly  weakening  the 
pectoral  muscles,  render  their  flight  laborious.    The 
more  ordinary  number  of  their  tail  feathers  is  fourteen, 
but  it  varies  from  that  to  eighteen.    From  the  simple 
atmctnre  of  their  larynx,  their  note  is  seldom  agreeable. 
They  have  a  very  wide  crop,  and  a  very  vigorous  gia- 
z^d.     Most  of  the  species  lay  and  hatch  their  eggs  on 
the  ground,  on  bits  of  straw,  or  herbage  carelessly 
put  together.    Each  male  has  usually  several  females, 
«nd  takes  no  share  in  preparing  the  nest,  or  rearing  the 
young,  wbidi  are  for  the  most  part  numerous,  and  ca^ 
nble  of  running  as  soon  as  they  issue  from  the  shell. 
The  female  calls  them  together  by  a  particular  cry,  for 
feeding,  and  guides  and  protects  them  till  they  moult. 
In  most  species  the  males  are  furnished  with  spurs  on 
their  legs.    Most  of  them  walk  and  parade  gracefully, 
«nd  run  nimbly,  but  they  fly  with  difficulty  and  a  whirv- 
ring  noise.    Though  they  chiefly  subsist  on  the  seeds 
of  plants,  they  likewise  eat  insects,  grubs,  and  worms, 
whtch  are  macerated  in  their  crop.  It  should  s^m  that 
their  gastric  juice  will  not  dissolve  entire  grains;  for 
those  of  barley,  for  example,  inclosed  in  tubes,  or  per- 
forated spherules,  are  not  affected  by  its  action  ;  but 
if  the  same  grains  be  by  any  means  broken,  or  ground, 
they  are  speedily  dissolved.    The  food  undergoes  pre- 
vious, trituration  in  the  giszard,  a  very  strong  muscu- 
Jar  viscuSy  whose  intemid  coat  is  hard  and  cartilaginoua. 
Ab  this,  however,  is  not  the  sort  of  animal  substance 
suited  to  the  reception  of  glands,  or  to  secretions,  the 
gastric  juice  in  this  family  is  not  supplied  by  the  sto« 
mach  itself,  but  by  the  gullet,  in  which  the  feeding 
glands  are  placed,  and  from  which  it  trickles  down 
4nto  the  stomach.    From  this  peculiarity  of  economy 
Spallaozani  appears  to  have  been  struck  with  the  re- 
aemblanoe  between  the  stomachs  of  gallinaceous  fowls 
and  the  atructure  of  a  com  mill ;  for  while  the  two 
aides  of  the  gizzard  perform  the  oflioe  of  the  milestones, 
the  crow,  or  crop,  m^  be  compared  to  the  hopper. 
When  our  domestic  rowls  are  abundantly  furmshed 
with  food,  they  quickly  flU  their  crop ;  but  its  contents 
do  not  immediately  pass  into  the  gizzard ;  and,  at  aU 
times,  they  enter  in  very  small  quantities  in  proportion 
to  the  progress  of  trituration.    Most  of  the  species  ap- 
pertaining to  this  order  are  easily  tamed,  and  are  use* 
ful  to  mankind,  on  account  of  tneir  flesh,  their  egg^ 
and  their  feathers. 


Pavo. 


Pavo,  Lin.&c.  Peacock. 


Bill  naked  at  the  base,  convex  above,  thickened,  bent 
down  towards  the  tip ;  nostrils  open,  cheeks  partially 
denuded,  feathers  of  the  rump  elongated,  broad,  capa- 
ble of  being  expanded  like  a  fan,  and  ocellated ;  tail 
wed^e-shaped,  consisting  of  eighteen  feathers;  feet 
furmshed  with  four  toes ;  the  tarsi  with  a  conical  spur ; 
'  the  head  crested. 
Criitatut.  ^-  crutatus,  Lin.  &c.  Crested,  or  Common  Peacock 
Crest  compressed,  body  of  the  mile  golden  green,  glos- 
sed with  brassy  reflexions  above,  the  wing-ooverts 
grtenrgoldL  with  blue  and  bivssy  reflexions^  the  under 
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parts  of  the  body  duaky,  vuried  with  green  gold ;  the  Ornii^ 
head  with  two  white  stripes  on  each  side,  the  upper  ^' 
tail  coverts  very  long,  and  adorned  with  various  co-  ^""^yH 
iburings,  and  auriferous  eyes  or  arches.  To  recile  the 
numerous  and  beautiful  details  of  the  markings  of  this 
splendid  bird  would  require  a  long  description,  which, 
after  all,  would  coi\vey  but  a  £iiot  idea  of  the  original. 
There  are,  however,  we  presume,  few  of  our  readen 
who  are  not  sufficiently  familiar  with  the  rich  and 
gaudy  attire  of  the  living  specimen,  to  dispense  with 
a  minute  enumeration  of  its  dazgling  and  changeable 
huesL  Like  other  domesticated  birds,  it  exhibits  se- 
veral varieties.  Thus,  some  have  the  wings  trans- 
versely striated,  some  have  the  wings,  cheeks,  throat, 
upper  parts  of  the  belly,  and  wing* coverts,  white,  and 
others  have  the  body  entirely  white,  the  eyes  of  the 
train  being  merely  traceable  by  a  diflerent  undulation 
of  shade  on  the  pure  white  of  the  tail.  It  is  somewhat 
extraordinary,  that  this  variety  ocoura  in  Norway  un- 
reclaimed, and  migrates  into  Germany  in  winter.  Th« 
ordinary  length  of  the  peacock,  from  the  tip  of  the 
bill  to  that  of  the  full-grown  tail,  is  abbat  four  feet. 
The  female  is  rather  less ;  and  her  train  is  not  only 
very  short,  but  destitute  of  those  resjdendent  beautiea 
which  ornament  the  male ;  her  crest  too  is  shorter,  and 
her  whole  plumage  partakes  of  a  sober  cinereous  hue; 
her  throat  and  neck  are  green,  and  the  spots  on  the 
side  of  the  head  are  lareer  than  those  of  the  male.  Tbm 
females  of  this  species,  however,  like  those  of  the  phea* 
sant,  and  of  some  other  birds,  have  sometimes  been 
known,  when  past  breeding,  to  assume  the  maim 
attire. 

In  a  state  of  nature,  the  pea4ien  breeds  onoe  a-yfar, 
and  lays,  it  is  alleged,  mm  twenty-five  to  thirty 
eggs,  of  a  whitish  hue,  speckled  with  dusky,  in  some 
secret  spot,  where  they  may  be  secure  from  the  obser- 
vation of  the  tiger  and  other  beasts  of  pray,  and  espe- 
cially from  the  male,  which  is  apt  to  destroy  them.  In 
our  climate,  and  when  domesticated,  the  number  of 
eggs  seldom  exceeds  five  or  six,  and  the  hen  sits  from 
twenty*  five  to  thirty  days,  according  to  the  tempera^ 
tureof  the  country  and  season.  In  Greece,  she  lava 
from  ten  to  twelve  eggs;  and,  in  the  abaence  of  the 
male,  she  will  also  pMroduce  barren  eggs,  which  the  an*- 
cients  termed  zephtfrian,  as  they  were  supposed  to  re- 
sult from  the  genial  stimulus  of  the  vernal  gale.  When 
pleased  or  d^ghted,  and  in  sight  of  hia  ftmalea,  the 
cock  erects  his  tail,  unfolds  his  feathers,  and  frequenUjr 
turns  slowly  round,  as  if  to  catch  the  sun-beams  in  every 
direction,  accompanying  this  movement  with  a  hollow 
murmuring.  At  other  times  his  cry  is  very  disagree* 
able,  and  men  repeated,  especially  before  rain.  Every 
year  he  sheds  his  superb  plumes;  and  then,  as  if  ooii« 
acious  of  his  loss,  he  courts  the  most  obscure  retreats^ 
till  the  returning  spring  renews  his  lustre*  The  youujg 
acquire  the  perrect  bnllancy  of  their  plumage  in  their 
third  year;  but,  in  cold  dunates,  they  require  atten« 
tion  in  rearing,  and  should  be  fed  on  grass,  meal, 
cheese,  crumbs  of  bread,  and  insects,  until  they  are  six 
or  seven  months  old,  when  they  will  eat  wheat  and  va- 
rious sorts  of  grain,  like  other  gallinaceous  birds.  But 
the  peacock  is,  in  this  respect,  extremely  capridoua ; 
and  there  is  hardly  any  kind  of  food  which  it  will  not 
•at  times  covet  and  pursue.  Insects  and  tender  plai|t8 
are  often  eagerly  sought  for,  at  a  time  that  it  has  « 
sufficiency  of  its  natural  food  at  command ;  aad,  during 
the  indulgence  of  these  unnatural  appetites,  walls  can* 
not  .easily  confine  it ;  it  strips  the  tops  of  bouses  of 
theur  tilea  or  thatch,  lays  waste  the  laboiurii  of  the 
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Orniiho-  gardener,  roots  up  hU  choicest  seeds,  and  nips  his  fa- 
Higr*      voarite  flowers  in  the  bud.    In  India,  one  of  its  most 
mischievous  propensities  is  picking  at  the  eyes  of 
children,  which  it  probably  takes  for  some  glistening 
object  of  prey.    According  to  Aristotle  it  lives  about 
twenty-five  years ;  but  Willoughby  and  others  allege 
that  it  is  capable  of  existing  for  near  a  centuir.    When 
fall  grown  it  is  not  readily  injured  by  cola ;  and  an 
instance  is  quoted  of  one  which  was  found  quite  fro:Ben, 
and  had  lain  for  some  days  in  the  snow  in  the  court- 
yard of  a  house  in  Dunkirk^  in  1776>  and  which,  by  the 
application  of  a  gentle  heat^  recovered  from  the  acci« 
dent,  and  continued  to  live  as  if  nothing  particular 
had  happened.    These  birds  are  also  found  to  thrive 
In  North  America,  notwithstanding  the  severity  and 
duration  of  the  winter  season.     In  our  cold  climates, 
however,  they  seem  to  be  incapable  of  very  extensive 
flights ;  but  they  roost  alofl  in  trees,  or  on  the  tops  of 
houses  or  steeples,  whence  they  utter  their  discordant 
acream.   Though  long  naturalized  in  Europe,  they  are 
of  eastern  origin,  occurring  in  the  greatest  profusion 
in  the  neighbourhood  of  the  Ganges,  and  in  the  ex« 
tensive  pluna  of  Ind;a,  particularly  in  Guzerat,  Cam* 
tiay,  the  coast  of  Malabar,  the  kingdom  of  Siaro,  and 
the  idand  of  Java.    So  early  as  the  days  of  Solomon, 
they  were  imported  into  Judea,  by  the  fleets  whidi 
that  monarch  equipped  on  the  Red  Sea,  and  which,  in 
all  prbbabilityi  traded  to  the  coast  of  Malabar.     From 
India  they  were  brou^t  into  Asia  Minor,  and  subse- 
quently into  the  Isle  of  Samos,  where  they  were  for- 
merly  much  multiplied,  and  consecrated  to  Juno,  but 
from  which  thev  have  now  wholly  disappeared.     In 
Greece  they  still  fetched  a  high  price  in  the  time  of 
Pericles.    According  to  JBlian,  thirty  years  after  their 
first  importation  into  that  country,  they  were  exhibited 
at  Athens  as  a  show  to  strangers-;  and  he  adds,  that 
multitttdes  flocked  to  see  them  from  Lacedemonia  and 
Thessaly.    Alexander  had  never  seen  them  till  he  en- 
tered India,  where  he  found  them  flying  wild  on  the 
banks  of  the  Hyarotis,  and  was  so  much  struck  with 
their  beau^,'that  he  decreed  a  severe  punishment  on 
all  who  should  kill  or  molest  them ;  but,  towards  the 
close  of  his  reign  they  had  so  much  multiplied  in 
Greece^  that  Aristotle  speaks  of  them  as  birds  we^ 
known  to  his  countrymen.    They  were  introduced' 
into  Rome  towards  the  decline  of  the  republic;  and 
the  orator  Hortensius  was,  according  to  Pliny,  the  first 
who  had  them  presented  at  table,  at  a  feast  which  he 
gave  to  the  college  of  Augurs.    His  example  was  socxi 
rollowed  by  the  Roman  epicures,  insomudi  that  the 
price  of  the  bird  soon  became  exorbitant.    Theluxu- 
riooa  and  efleminate  emperors,  refining  on  the  extni- 
▼aganoe  of  former  times,  took  a  pride  in  collecting 
lar^e  dishes  of  the  heads  or  brains  of  .peacocks,  and 
which  seem  to  have  had  nothing  to  recommend  them 
tmt  the  enormous  expence  at  which  they  were  provid- 
ed.    In  modem  times,  die  young  birds  only  are  reck- 
aoed  fit  for  the  table,  the  flesh  of  the  mature  ones  being 
hard  and  dry ;  but  in  hot  countries  it  continues  longer 
aweet  than  that  of  almost  any  other  fowL    Pope  Leo 
X.  was  particularly  food  of  white  sauces,  in  which 
pcttoodc's  flesh  was  an  ingredient    This  species  has 
now  been  conveyed  as  far  north  as  Sweden  and  Nor- 
way; but  there  it  is  produced  in  small  numbers,  and 
not  without   considerable  diminution  of  its  beauty. 
The  Eurcmeans  first  fetched  them  to  the  coast   of 
Africa,  where  they  are  now   domesticated  by   the 
prinoes  of  those  countries^  psriicalarly  of  Cimgo  and 
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Angola.  They  have  been  lonr  since  transported  into 
Mexico,  Peru,  and  the  West  India  Islands,  regions  to 
which  they  could  not  have  winged  their  way  without 
the  intervention  of  mankind. 

PoLYPLECTAON  Tcm.    DiPLCBTAON,  VieilL    Pavo, 

Lin.  &c. 

Bill  middle-sized,  slender,  straight,  compressed ;  the  Poltplxc« 
upper  mandible  bent  down  towards  the  tip  ;  nostrils  '*^on, 
lateral,  in  the  middle  of  the  bill,  half  covered  by  a 
naked  membrane,  but  open  in  front;  orbits  and  cheeks 
naked;  legs  dender,  with  four  toes;  the  tarsi  long, 
and,  in  the  male,  furnished  with  two  or  more  spurs ; 
tail  broad,  rounded,  elongated,  and  composed  of  six- 
teen feathers. 

P.  chinquii,  Tem.   Pavo  hicalcarotut,  and  Pavo  Thu  Chinquit. 
betanus,  Lin.     Pavo  Sinenns,  Brisson.    Argus  polyplec* 
iron.  Peacock  Pheasant^  Iris  Peacock,  Thibet  Peacock, 
&c.    Cinereous,  striated  with  dusky,  and  spotted  with 
white  above;   wing-coverts  sprinkled  with  brilliant 
orbicular  cerulean  spots,  or  eyes ;  under  parts  of  the 
body  grey,  undulated  with  dusky  lines;   secondanr 
quills  with  shining  blue  spots,  and  tail  coverts  with 
two  shuiing  green  spots.   From  the  generic  and  specific 
characters  above  recited,  some  idea  may  be  formed  of 
the  aspect  of  these  singular  birds,  which  are  rather 
larger  than  a  pheasant,  and  highly  elegant  and  beautiful. 
They  inhabit  China,  and  the  mountains  which  sepa« 
rate  Hindostan  from  Thibet    According  to  Sonnerat, 
they  likewise  occur  in  Malacca.    The  most  remarkable 
circumstance  in  their  natural  history,  is  that  of  the 
tarsi  being  armed  with  several  spurs,  which  vary  in 
number  from  two  to  six;  and  frequently  the  same  bird 
has  a  different  number  on  each  leg.    Another  curious 
fact  is,  that  the  tail  is  composed  of  two  distinct  ranges 
of  long  feathers,  the  undermost  being  the  true  tail. 
These  feathers  are  capable  of  being  erected,  and  dis- 
played like  a  fan,  when  the  bird  is  agitated,  but,  at 
other  times,  they  remain  in  a  horixontal  position.    The 
plumage  of  the  female  is  les9  brilliant  than  that  of  the 
male,  and  the  tail  shorter.    The  attire  of  the  young  is 
of  an  earthy  grey,  with  large  spots,  and  small  lines  of 
a  brown  hue.    After  the  first  moult  the  plumage  is 
less  irregular,  and  the  position  of  the  spots  on  the 
wings  and  tail  becomes  visible ;  at  the  second  thev  are 
more  distinctly  defined,  and  possess  the  fine  golden- 
blue  tint,  with  i^reen  reflexions ;  but  it  is  not  till  afrer 
the  third  moultmg,  which  takes  place  at  two  years  of 
age,  that  all  the  colours  are  produced  in  perfection. 
In  the  natural  state  this  species  is  not  very  wikl,  and 
it  readily  becomes  accustomed  to  confinement,  and  pro- 
pagates ynth  as  mudi  facility  as  most  of  the  gallinace- 
ous fowls. 

Melcagris,  Lin.  &Cf    Turkay. 

Bill,  short  and  thick ;  head  and  upper  part  of  the  Mxlea- 
neck  invested  with  a  naked,  tuberculated  skin ;  throat,  oRis. 
with  a  longitudinal  pendulous,  and  carunculated  wat- 
tle ;  feet  four-toed,  tarsi  of  the  male  with  an  obtuse  and 
weak  spur;  wings  short    Only  one  species  is  known, 
namely, 

Jd.  gallopavOf  Lin.  &c.  Conmxm  Turkey.  Body,  Giltoptvo. 
black  above  and  beneath,  and  glossed  with  violet  and* 
gold.  The  female  has  smaller  wattles,  and  is  incapable 
of  erecting  the  feathers  of  the  tail.  Jn  its  wild  or  ori-- 
ginal  state,  this  bird  is  about  three  feet  and  a  half  in 
kngth,  and  will  weigh  from  twenty  even  to  sixty 
poimdst    la  oeoaequenoe  of  domestication  this  species 
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seems  to  degenerate*  for  it  dimitiisbes  in  size,  .and  be- 
comes liable  to  ▼arioua  maladies  i  but  it  also  assumes 
a  greater  diversity  of  oolottring. 

Oar  English  appellation  of  Turkey  has  been  verj 
improperly  bestowed  on  the  present  species ;  but  about 
the  period  when  it  was  first  mtroduc^  into  the  island, 
namely,  in  the  reign  of  Henry  VIII.,  it  was  customary 
to  designate  by  the  same  name  many  foreign  articles  of 
luxury  or  rarity.  We  are  indeed  aware,  that  some  of 
the  elder  naturalists,  including  Ray,  and  followed  by 
the  ingenious  Daines  Barrington,  have  assigned  Asia 
and  Africa  as  the  original  residence  of  the  species, 
which,  they  allege,  was  known  to  the  ancients,  but 
they  have  obviously  confounded  it  with  the  Guinea 
Fowl ;  and  it  is  now  distinctly  ascertained  that  the 
bird  in  question  is  a  native  of  North  America,  where  it 
occurs  from  the  country  of  the  IHnois  to  the  Isthmus 
of  Panama.  It  was  formerly  very  common  in  Canada, 
notwithstanding  the  cold  which  prevails  in  that  pro- 
vince during  nine  months  of  the  year,  and  it  abounded 
in  the  central  tracts  of  the  United  Sutes ;  but,  with  the 
progress  of  culture  and  population,  it  haa  gradually  re- 
ceded into  the  more  remote  territories. 

These  birds  occupy  the  woods,  in  summer,  in  small 
flocks,  which,  when  united,  form  bands  of  100  or  200 
individuals,  and  venture  to  quit  their  retreats,  and  ap- 
proach near  the  inhabited  parts  of  the  country.  They 
are  swift  runners,  but  fly  awkwardly.  About  the  month 
of  March  they  become  so  fat,  that  they  are  easily  run 
down  by  a  roan  on  horsebadc.  When  they  are  all  as- 
sembled, they  march  in  profound  silence  to  their  noc« 
tumal  haunts,  and  perch  near  one  another  in  the  large 
trees,  manifesting  a  preference  to  branches  that  are 
withered,  or  stripped  of  their  leaves.  One  may  then  ap- 
proach very  near  to  them,  as  they  seem  not  to  be  scar- 
ed either  by  the  sight  of  a  man^  or  the  noise  of  a  fow- 
ling-piece ;  nay,  the  sight  of  their  falling  and  dead 
companions  distorbs  not  their  apparent  sense  of  secu- 
rity ;  and  the  same  circumstance  which  has  been  as- 
cribed to  stupidity,  has  been  remarked  of  all  the  galli- 
naceous fowls  of  North  America.  During  the  day  these 
birds  mutually  protect  one  another;  for  the  first  of 
them  which  perceives  a  bird  of  prey  even  at  a  distance, 
utters  a  call  of  alarm,  and  instantly  aU  squat  dose 
down  on  the  ground,  and  thus  elude  the  sight  of  their 
adversary.  About  day-break  they  make  the  forests  re- 
sound with  their  vociferous  cackling,  which  larts  for 
i|n  hour  before  sunrise.  They  then  alight  on  the 
ground,  and  go  in  quest  of  wild  berries,  acorns,  mast, 
&C.  or  search  for  insect  food.  The  cocks  among  thenw 
selves  are  fierce  and  pugnacious  ;  but,  in  other  respects, 
evince  little  courage.  As  one  suffices  for  several  hens, 
their  combats  often  originate  in  jealousy.  The  con- 
oueror  struto  with  inflated  breast^  expanded  toil,  red 
race,  and  relaxed  frontal  caruncle,  making  a  singular 
inward  noise,  which  seems  to  shake  his  whole  frame. 
The  disposition  of  the  female  is,  in  general,  much  more 
mild  than  that  of  the  male,  insomuch  indeed  that,  when 
leading  forth  her  young  family  to  cater,  though  so 
large,  and  apparently  powerful  a  bird,  she  will  often 
aflord  them  very  little  protection  against  any  rapadoua 
animsd  that  may  come  in  her  way,  but  rather  warns 
them  to  shift  for  themselves. 

In  spring  the  females  lay  their  ttgs,  wUcb  are  usual- 
ly from  fourteen  to  eighteen,  boSl  white,  mixed  with 
reddish  or  yellow  freckles.  For  the  purpose  of  incu- 
bation they  select  obscure  and  retired  spots,  as  the 
male  u  apt  to  destroy  them.  Even  the  hen  herself  haa 
sometimes  been  known  to  eat  them  ;  but  for  the  most 


part  she  sits  with  so  much  peraeTerance,  that,  if  fresh  Omu 
eggs  be  introduced  into  the  nest,  immediately  on  tbe  ^ 
young  being  hatched,  ^he  will  continue  aitting,  if  per- 
mitted, for  two  months.  It  should  seem,  however,  mm 
an  anecdote  related  in  the  Memoirs  of  the  Academy  of 
Stockholm,  that  the  cock  turkey  is  not  incapable  of 
performing  the  duties  of  a  nurse.  M.  Carlson  remarks 
on  this  occasion,  that  the  total  neglect  of  their  young, 
ascribed  to  male  birds  that  associate  with  a  plurality 


of  females,  is  not  general.  Geese  are  of  this  aescnp« 
tion,  and  yet  the  gander  protecta  the  young  with  the 
gpreatest  care.  But  the  mstance  of  a  turkey  oock  sit- 
ting on  eggs  seems,  the  more  singular,  because  both  in  a 
wild  and  tame  stote  the  males,  are  accustomed  to  de- 
stroy the  nests  of  the  females,  in  order  that  they  may 
have  them  sooner  ftee  for  pairinff ;  and,  for  thia  reason, 
the  cock  is  carefully  separated  from  her  while  she  is 
hatehing.  In  some  temperate  and  warm  countries  tbe 
hen  also  lays  eggB  in  autumn,  which  are  generally  used 
in  cookery,  as  a  brood  is  seldom  perfected  ftrom  them, 
whereas  those  deposited  in  spring  not  beinff  naore  na* 
merous  than  the  mother  can  natch,  are  usually  allowed 
to  remain  under  her  care.  The  younc  require  to  be 
watehed  with  attention,  as  they  are  liable  to  peridi 
from  hunger  or  redundant  moisture.  In  this  island  thej 
are  bred  in  great  numbers,  in  Norfolk,  and  some  other 
counties,  whence  they  are  driven  to  the  London  market 
in  flocks  of  several  hundreds,  the  attendante  managing 
them  with  great  fiidlity  by  means  of  a  bit  of  red  rag 
tied  to  the  end  of  a  long  stick,  which,  from  the  antipa- 
thy which  they  bear  to  that  colour,  effectually  answen 
the  purpose  of  a  scourge.  The  quality  and  sise  of  those 
reared  in  Norfolk  are  reckoned  superior  to  those  from 
any  other  part  of  the  kingdom. 

Grax,  Lin.  &c.    Albctor,  Cuv.    Hocco. 

Bill  long,  thick,  compressed  at  the  sides,  tbe  ridge  Cial 
carinated,  incurved  towards  the  tip,  the  base  coveted 
with  a  simple  cere,  or  gibbous ;  nostrils  lateral,  placed 
in  the  cere,  half  covered,  but  open  in  front ;  top  of  the 
head  ornamented  with  revoluted  feathers;  feet  fur- 
nished with  four  toes^  of  which  the  three  anterior  are 
connected  by  a  membrane  at  the  base;  tail  broad, 
pendant,  and  composed  of  twelve  feathers. 

The  hoccos  are  peaceful,  social,  and  familiar  birds, 
which  live  in  numerous  troops  in  the  vast  forests  of 
South  America,  and  are  restless  and  shy  only  in  tbe 
neighbourhood  of  inhabited  districts,  where  they  are 
constantly  exposed  to  the  arms  of  the  fowler.  By  some 
authors  they  have  been  carelessly  confounded  with  the 
tnrkey.  They  generally  fVequent  mountainous  situa- 
tions, but  always  wooded,  picking  from  the  ground  the 
fhiits  on  which  they  subsist,  perching  on  mt  lofliest 
trees,  and  breeding  either  on  the  oranchea  or  the 
ground,  forming  their  nest  of  dry  twigs  and  stalks  of 
herbage,  lined  with  leaves.  The  number  of  esrgs  va- 
ries from  two  to  eight  The  diflerences  whi<3i  have 
mgfnated  in  domestication,  and  the  various  provincial 
and  local  appellations,  have  occasioned  a  nominal  mul- 
tiplication of  the  species.  Several  of  them  are  fhmish* 
ed  with  a  singularly  contorted  trachea. 

C.  aleetor,  Lin.  &c.  Indian  Cock,  or  Crested  Curas*  Ak 
sfHD.  General  colour  of  the  body  black,  abdomen 
wh'te,  feathers  on  the  crown  curled  and  dark.  Cere 
yellow,  temples  naked,  and  variegated  with  black  and 
yellow.  Length  nearly  three  feet.  The  crest,  which 
the  bird  can  elevate  or  depress  at  pleasure,  varies  in 
height  aooordinato  age,  and,  in  the  adult,  h  composed 
of  twisted  bkck  feathers.      The  back  of  the  neck, 
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Onitlio-   bKtttt  and  taSt.ii  enlivened  with  sreen  reflexions;  ber  m£  eggs  rtaetf  exceeds  eicht    In  their  sleeping  Oniitiio* 

'ogy'      and  Ab  last  is  generally  tipt  with  white.    The  inter-  attitude,  their  breast  rests  on  £eir  folded  legs.    They  ^    jyy*    , 

"""^^^^  mixtare  of  this  with  other  eongenerous  species  gives  live  in  pairs,  and  in  families,  and  appear  to  be  nmch^^"*"""^ 

rise  to  diffinrent  hybrid  varieties.    The  crested  curas-  attached  to  one  another,  six  or  eight  of  them  bdng 

aows  have  greatly  multiplied  in  the  immense  forests  of  often  shot,  in  succession,  on  the  same  trea 

Guiana;  but  they  are  imso  met  with  in  Braxil,  and  in  P.  crisiata,  GmeL  Sec.  MeleagrU  cristtiia/Un,  Crest*  Criitsta. 

the  other  warm  countries  of  America.    Hemandex  and  ed  Guan,  Guan,  or  Qjuan,    Body  black-green ;  back 

Nieremberg  have  related  wonderful  anecdotes  of  their  brown ;  rump  and  abdomen  chesnut  Qolour ;  neck  and 

ikmiliarity,  which  are  not  wholly  without  foundation ;  breast  spotted  with  white ;  temples  naked  and  violet ; 

lor  Sonnini  has  seen  some  of  the  undomesticated  indi-  throat    and  longitudinal  membrane  red  and   hairy, 

Tiduals  walking  fredy  in  the  streets  of  Cayenne,  with-  About  two  feet  seven  inches  in  length.    The  feathers 

out  seeming  to  be  scared  by  the  appearance  of  men,  of  the  head  and  of  the  occiput  are  elongated  into  a 

and  repairing  to  particolur  houses  where  they  received  tufM  crest,  capable  of  being  erected  at  the  will  of  the 

food.    In  their  native  solitudes,  their  sense  of  security  bird.    The  female  differs  in  having  a  rufous  reflexion* 

having  been  little  disturbed,  the  traveller  may  easily  on  the  plumage,  and  a  shorter  crest.    This  species  fre« 

deal  £struction  among  their  flocks,  as  the  noise  of  guns  quently  utters  a  sound,  expressed  by  jacco,  tfocoo,  or- 

docs  not  intimidate  them ;  but  in  the  peopled  regions  yahoocoo,  which  is  feebly  pronounced,  and  is  supposed' 

of  the  country  they  are  more  suspicious,  and  have  been  to  intimate  feelings  of  want  or  pain.     It  has  likewise 

greatly  reduc^  in  niimbers.    Their  pace  is  slow  and  a  still  more  feeble  cry,  which  has  been  compared  to 

aolenm,  their  flight  heavy  and  noisy,  and  their  cry  hd-  that  of  the  turkey.    It  is  of  y&ry  gentle  dispositions, 

k>w,  as  if  concentrated  within  the  body.    They  live  on  easily  tamed,  and,  when  domesticated,  is  apt  to  roost, 

wfld  fruito;  particularly  those  of  Thoa  wens,  and  on  during  the  night,  on  the  tops  of  houses.     It  is  in  much 

grain.    Their  eggs,  which  are  deposited  in  the- season  request  for  the  table.    Its  native  abodes  are  Braail,  the 

of  the  rains,  are  from  two  to  six,  according  to  the  age  forests  which  confine  on  the  Bay  of  Campeachy,  the 

of  the  fenule,  of  a  pure  white^  and  of  the  size  of  those  Isthmus  of  Panama,  Guiana,  &e. 

of  the  turkey.    Individuals  of  tibia  species  are  easily  ^l            t>       n  -         xf  ^^^  n.       «      i.  n 

inmed,  wiU  iWily  associate  with  otheffowls,  and  coiil  ^^''^"•'  ^^^  ^"•"?9'  VieiU.  Tem.  Leach,  Phasianus, 

atitute  a  considerable  part  of  the  food  of  the  planters,  i                         ^*°"  *^    ^^^^ 

their  flesh  being  white  and  delicate.    They  herd  in  Bill  somewhat  thick,  with  the  base  smooth,  convex  Galivs. 

flocks  of  about  a  doxen  each,  and  roost  on  high  trees  above,  slightly  curved,  and  bent  down  at  the  tip ;  nos- 

during  the  night.    They  are  frequently  kept  in  our  trils  situated  at  the  base,  half  covered  with  an  arched; 

menageriee;  but  they  are  unable  to  bear  the  dampnese  scale,  and  open;   ears  naked;  tail  compressed,  and 

€>f  the  grass  of  our  meadows,  which  renders  their  toes  composed  of  fourteen  feathers ;  feet  four^toed,  gres« 

subject  to  rot  off.    Dr.  Latham  mentions  an  instance  serial,   anterior   toes   connected   at    the   base  by   a 

in  which  the  whole  of  one  foot  was  gone,  and  only  membrane ;  tarsi  with  a  long  incurved  spur ;  wingtf 

part  of  one  toe  left  on  the  other,  before  the  bird  ex-  short. 

pired.  The  fowls  to  which  these  characters  refer,  have,  in 

•n                m       Tf  Ml  A        ii^                 -i '      r%  conformity  with  the  more  natural  arrangement  of  the 

PxNXLOPE,  Tem.  VieilL  &c    Meleaoris,  Lm.  Guan*  ^i^er  ornithologists,  been  again  detached  from  the  ge- 

Bill  smooth  at  the  base,  middle-sized,  broader  than  nus  Phastanus^  as  instituted  by  Linn6 ;  and  our  do<« 

high,  the  tip  compressed  and  arched ;  nostrils  lateral,  mestic  cock  is  a  pretty  fair  type  of  the  manners  of  the 

ovate,  half-covered,  but  open  in  front ;  cheeks  naked ;  race.    As  has  happened  to  other  animals  that  have  un« 

the  throat,  with  a  longitudinal  wattle,  carunculated  in  dergone  a  long  series  of  domestication,  their  varieties 

the  middle;  feet  four«toed,  smoothi  the  tarsi  reticulata  have  been  greatly  multiplied,  and  their  native  abodes 

ed  ;  wings  short  are  not  easily  ascertainea  with  precision  :  but  they  are 

On  account  of  the  great  variations  of  plumage  which  seldom  found  in  a  wild  state,  except  in  the  warmer  re-* 

these  birds  undergo  at  difi^ent  periods,  it  becomes  gionsof  the  globe,  particularly  in  the  forests  of  South* 

Tery  difficult  to  ascertain  the  respective  species  with  em  Asia  and  America,  where  they  subsist  on  worms 

accuracy.    Their  flight  is  low,  horizontal,  and  of  short  and  insects,  but  principally  on  seeds  and  grains,  which 

duration.    They  inhabit  the  most  extensive  and  dense  they  swallow  entire.    The  females  have  many  young 

Ibrests  of  Southern  America,  from  Guiana  to  the  river  ones  at  a  brood,  and,  at  the  same  time,  take  a  tender 

La  Plata,  perching  on  the  indined  branches  of  trees,  charge  of  them,  leading  them  abroad,  sheltering  them 

and  running  so  quickly,  by  aid  of  their  short  wing8»  under  their  wings,  and  indicating  their  food.     The 

that  a  man  cannot  overtake  them.    They  pass  the  day  young  are,  at  first,  invested  with  a  thick  soft  down, 

concealed  in  thickets ;  but  ^ey  are  astir  in  the  mom-  They  afford  a  supply  of  wholesome  and  delicate  food  at 

ing  and  evening,  when  they  resort  to  the  outskirts  of  every  table* 

the  forests,  without,  however,  entering  into  the  open  G.  giganteus,  Tem.  Gigantic,  Paduan,  or  Jago  Cock,  Ofganteusi 

plains,  or  other  exposed  situations.    The^  are  easily  Twice  as  large  as  the  common  specie?,  with  red-  carun« 

reconciled  to  domestication ;  and  they  subsist  on  grains,  cles  and  wattles.    Found  wild  in  the  forests  of  Suma« 

fmits,  &C.  like  the  other  gallinaceous  fowls;  but,  when  tra,  and  the  westem  parts  of  Java.     According  to  Mr. 

they  swallow  Indian  com  they  seem  not  to  digest  the  Marsden,  it  is  so  much  elevated  on  its  legs,  that,  widi 

grains,  but  void  tiiem  entire.    They  may  be  reared  its  bill,  it  can  reach  to  food  placed  on  a  common  eat« 

-with  profit  in  the  poultry-yard,  for  their  flesh  is  excel-  ing-table,  and  that,  when  fatigued,  it  reposes  on  the 

leot;  but  they  are  averse  to  close  confinement,  and  first  articulations  of  the  legs,  and  even  then  is  higher 

should  be  allowed  to  be  much  in  the  open  air.    They  than  the  common  cock  when  standing.    In  a  domestic 

utter  the  sound  of  pee,  in  a  shrill,  but  subdued,  and  state  it  is  common  in  many  places,  particularly  about 

nasal  tone.    Theyconstruottheir  nest  of  small  branch-  Padua,  in  Italy;  and  Caux,  in  Normandy,  where  it 

€9,  and  place  it  in  a  thickly^othed  tree.    The  num*  attains  to  a  great  sizcj  and  often  weighs  ten  pounds. 
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ccpwiog  of  the  mil^,  which  begins  in  the  fint  week 
oC  Mmh,  may  often  be  heard  at  a  considerable  dis-* 
tivnce* 

p.  picUis,  Lin,  Sic  Painied  or  GMen  Pheasant.  Crest 
yellow ;  feathers  of  the  occiput  brown,  varied  with  black 
lines ;  body  golden  yellow  above,  scarlet  beneBth,  second* 
ary  quills  blue ;  taifcuneated.  One  of  the  most  beaiUafnl 
of  the  tribe.  Total  length  about  two  feet  nine  inchei* 
The  female  is  not  only  smaller,  and  has  a  much  shelter, 
tail,  but  tl|p  whole  of  her  plumage  is  kes  gay  and. 
splendid.  The  young  nudes  resemble  the  fsmaies»  and 
are  not  invested  with  all  the  richness  and  brilliancy  ofi* 
their  attire  tffl.  the  second  moulting  The  females,  oa 
the  other  band»  at  the  age  of  five  or  six  yeass,  some? 
ttin^s  put^  oa  the  male  ^umage.  The  painted.  pbea« 
a^s.ar/e  natjvies.of  China,  from,  which  the|r  have  been 
introduced  int^<the,  parks,  and  aviaries,  of  £urope»  Id. 
this  country,  they  bt^  reared  wjith  as  much  ease  aa  the 
common. spates,  and  they  seem  to.  bamcve  familiar. in. 
their  habitSr  They  feed  on  rice,  hemp*seed>  wheat,  or. 
bfdey,  apd,  th^  will  also  eat  cabbages,  herbs,  fruitSy 
^. ;  but  tlH^,  %rA  pajrticularly  ft>nd  ofinseetst  the  dif- 
ficulty o£  procuring  a  aufficiency  of  which  is  supposed, 
to  bf^  a  principal!  cause  of  the  .many  dinprden  to  which 
they  are.  li^lQ.  So  earlv  as  -March  thefemale  deposita 
her  eggs,  which  r/^embw  those  ofthe  Guinea  Pintado, 
andc  arQ  r^edder  than,  those  of  the  common  pheasant. 
The  fiesh  of  the  present  species  is  reckoned  superior  to 
that  of  any  of  the  other8»  The  painted  pheasant  will 
breed  with  the  common,  but  the  o&pring  is  infertile. 

P.  iotyrus^  Tem.  Vieii].   Mekagrissaiifra,  Lin.  Lath. 
Penelope  solera,  Gmel.    Homed  Pheasant,  or  Homed 
Turke^f*    Rod-hrowD,  with  white  eyelets,  ringed  with 
bkck  ;  h^d  with  a  double  blue  horn  ;  throat  with  a 
pendulous  membrane.  Of  an  intermediate  size  between 
a  common  foifd  and  a  turkey.    The  most  renurkable 
attribute  of  the  male,  is  a  fleshy,  callous,  blue  aub« 
stance  like  a.  horn,  which  springs  from  behind  each' 
eye ;  and,  on  the  fore.pait  of  the  neek  and-throat,  is  a ' 
loose  flap,  of  a  venr  fine. bine  colour,  maiked  with 
orange  spots*    The  ftmale  wants  the  horns.    This  sin- 
gular and  rare.spcfiiea  inhabits,  Bengal  and  the  moup- 
tains  which  separate  Hindostan^fnun  Thibet  and  Ne«' 
paul.    The  male  possessea  the  faculty  of  dilating  and 
lengthening  the  nap  on  the  throat,  saas  almost  to  make, 
it  bmg.  over  the  breast,  at  which  time  the  colours  are^ 
greatly,  heightened,  appearing  of  a  deep  blue,  barred  ^ 
across  with. crimson. 

Arous,  Teqi.  VieilL    Pxusiands,  Lin.  Lath. 

Bill  longer wthan  the  head,  compressed,  straight,  with 
the  base  naked,  the  maxilla  arched,  and  bent  down  to. 
wards  the  tip ;  nostrils  lateral,  placed  in  the  middle  of 
the  maxilla,  and  half»closed  by  the  membrane;  side  of 
the  head  and  the  neck,  featherless;  feet,  fbur-toed, 
slender ;  tarsi  smooth ;  tail  ascending,  compressed,  with 
twelve  feathers,  of  which  the  two  middle  in  the  msJe 
are  eloneated.    This  genus,  whidi  has  been  recently 
douched  from*  Phananus,  is,  moreover,  distinguished 
by  having  the-  secondary  wing-feathers  much,  larger 
than  the  primaries. 
Oiganteut.      A4  giganisms^  Tem.    A.  pavonius,  VietH;    Phasianus 
atgus,  liom  Latk     Oiganiic  Argus,  Argus  Pheasant^ 
ArgusyOtLitfin^    Lower  parts x>r the  n^  and  under* 
parts  of  the  body,^  red'bro^n,  striped  w^thbi^pk ;  ^back 
and  tail-<overts  yeUowishi  and  marked  witn' ropi^ded : 
brom^n.  ^ots;.seeondrary^f^ther8  with  many  eyelets,^ 
webs«na-^iiiUe  Uae^  anid  the  tail  brown^blac^^  sMtted- 
wddi  wUttr^  Tto  femala  ie  tmwn-bla^  spotted  wkh- 
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eellow  and  brown^  with  ^  webs  of  the  quilla  bkie*  OniUi 
lade,  and  the  twalong  featliers  without  spots.  The  ^Jv* 
details  of  colouring  in  this  beautifiiL  and  rare  bifd*  ^ 
though  not  particularly  brilliant,  ne  findy  wied,  and^ 
on  account  t)f  the  numeroua  and  well  defined  spota 
which  they  exhibit^  have  been  compared  to  the  eyes  on 
the  peacock's  taiL  The.  siae  of  the  body,  neaclv  oone« 
spends  with  that  of  the  tuikey  hen ;  but  the  told; 
length,  including  that  of  the  intennediate  taiUfeathers^ 
is  five  fiaet  thrae  inches,  the  tail^feathera  alone  measiir- 
ing  three  feet  eight  inches^  wheieaa  the  female;,  thoogh 
of  neasly  as  large  a  body,  ia  only  twenty-aic  inobss 
long,  her  tailbeibg-much  dmrter  thaathatof  the  male 
^hea  the.oock  struts  in*  {Mreseace  of  hja  matct,  he  lete 
down  his  winga  nearly  to  the.  ground,  and  eneela  hia 
tail  i|i  the  formK>f  a  fan^i  but»  when.heiatsanquil,  the 
latter  assumes  the  form  of- two  vertieal  pfamea  ad jectsd 
to  each  other*  In  Sumatra^  where  thia  Inrd  is  &g* 
fnom  uncommon,  itis-caliediGoo-oiv,  finnLita  ciy ;  and, 
in^  Chinese  Taistary,  it  is.  named  Luem.  Ito  European 
name,  Argus^  ia  cbviously  derived  from:  the  nnmerooa 
eye- like  spots,  soattaredioveE  its  plumage  in  allusion> 
to.the  hundred  eyes  of  the  unfortunate  guardian  of  lo; 
and,  as  the  fable  attributes  this  multiBHcity  of  the  oiw 

Snsof  vision  to  the  intervention  of  Juno,  the  Amis 
s  likewise  been  cslled  ^e  Jummiam  pheasanL  Be- 
sides the  countries  which  we  have  already  mentioned, 
it  occurs  in  Pegu,  Siam,  and  Mahuxsa.  In  iU  mannen> 
it  is  extremely  riiy,  being  seldom  ca^ured  alive,  and 
it  is  so  impatient  of  confinement,  that  it  |»ineB  and  dies 
in  the  short  space  of  a  month.  Its  crjr  is  aa  loud  as 
that  of  the  p^cock,  and  somewhat  plaintive;  and  its 
fleah  is  as  savoury  as  that  of  the  common  pheasant 
Its  eyes  are  daasled  by  the  li^ht  of  day,  when  it  ap- 
pears didl  and  stupid,-  but  it  is  very  active  in  the 
dvk. 

NuMina,  Tem.  Lin.  Sic*    Pintado* 

Bill  thickened,  arched,  the  base  covered  with  a  Kvai 
warted  membrane,  and  a  carunculated  wattle  hangtiq( 
from  the  voider  mandible  j  nostrib  situated  in  the  oere, 
and  half-covered  by  a  csrtihige;  head  naked,  crown 
with  a  callous  horn  or  strong  crest;  fiBet>  four^toed, 
smooth;  tail  short,  bent^own,  and  oonsisthig  of  four^ 
teen  or  sixteen  feathers.    The  species  Monging  to  thi» 
genus  are  ominally  natives  of  AfHo^  and  the  ne%h* 
bouring  istonos,  hate  the -manners  of  domeode  poultry, 
ttcept  that  they  are  lesa  assiduous  than  aoiBe  of.  the 
other  tribes  in  rearing  their  young,  and  have^been  mul^ 
tiplied,  for  the  use  of  the  table^  in  variooa  dietripta  of 
Europe,  Asia,  and  Ameriear 

K  meUagris,  Lin.  &&     Gaiaea  Pintado,  Cr  GtiMt^  HA 
Fowl    Body  grey»blne,  sprinkled-  with  smnU  white 
spots ;  head  and  upper-part  of  the  neck  naked;  a-^mii- 
cal  tubercle,  with  its  tip  veflexed  oBthecrawOi  and  a 
broad  geminated  membrane'neer  the.gi^  Thevaiietf 
/8  of  Latham  and  others^  haa  the  breast.whiCej  and  m  ot 
Temminck,  and  y  of  some  aathora,  has  the  whele  body- 
whitish,  with  rounded  while  spots.    Other  Yuxieties 
also  occur,  and  a  hybrid  haa  been  produced  beCween  a* 
male  pintado  and  a  domestic  hem    Theycvong  aiw 
pretty  birds^  somewhat  •  resemblmg  red  ptftndges  at- 
anecu^yage.    The  adelt  male  is  bigger^  than  m  ]Mni^ 
cock,  and  measufea  twenty*iwo  inchea4n4engSl|*    Im 
loose  ws^tle  is- of  e  Uaish^  colour/ but  ifaM  of  the 
female  is  red. 

itk  u  wild^Btatej  these  Mfdi  assoriate  fai-tmowreus 
floeksi  manilitt^g^atparftidity'te^narsfay  and  masnmff 
riluctfoMrwlie»e«iey4ub|islahnost'Whelly  osfr  ineeeta. 
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i6k  woniif^  and  seeds^  laying  nbcnit  tisht  cgft>  bdt  pcoBs*  wing.  Tte  fdnate  is  cokmiAMbty^waaiSLeti  rMfl^  inea- 
Wy  breeding  more  ttian  onea  in  mt  year.  In  Numi*  turiog  above  twenty ^^Itx  tncbes  in  togthv  <nr  weigliiftit 
"^  ^a^  and  many  of  the  acbrcbing  distHcts  of  Africa,  tbey  more  than  iaift  poondt*  The  young  of  boA  ^&l09,  dtkY*- 
4y  in  troQ|w  durmg  the  day,  and  perch  on  trees  at  ing  the  fim  year^  fjttas^y  resemble  the  feoAlit ;  and  thrl 
»ght.  According  to  Niebulnr,  they  abound  in  the  males  of  the  sebond  moult  hate  the  upper  para  df  thi 
fertile  |^ams  <^  Arabia,  and  are  so  numerous  near  body  greyiah-bfaidc,  and  the  green  6n  the  breast,  ^rhidk 
•Tahama,  that  the  children  knock  them  down  with  is  afterwards  so  glossy,  very  dull, 
atones,  and  sell  them  in  the  town.  Transported  to  This  stately  species  inhabits  the  wooded  aild  mottn^ 
America  by  die  Genoese  in  1566,  they  have  greatly  tidnous  regions  oif  Europe  and  northern  A^,  occurring 
Biaktplied,  and  become  so  habituated  to  the  cumate,  abundjmtly  in  the  pine  forests  of  Russia,  Sfbckia,  Nor. 
lhat»  in  the  Spanish  possessions,  ther  roam  at  liberty  in 
the  nkidst  of  rae  woods  and  savannahs.  Notwithstand- 
«g  the  great  heat  of  their  native  country,  they  sustain, 
withottt  injurv,  the  cold  of  our  aorthem  latitudes,  and 
might  possibly  be  as  successfully  introduced  into  our 
woods  and  parks  as  the  pheasant  i  but  it  is  trouble- 
aome  to  induce  them  to  incubate  and  rear  their  young 
in  the  poultry-yard,  aa  they  frequently  desert  their 
ahsrge,  and  drop  their  eggs  under  hedges,  or  in  other 
concealed  places.  When  plentiftilly  fed,  the  hen  pin- 
Isdo  will  iay  about  a  hundred  eggs,  if  care  be  always 
taken  to  lesve  one  ih  the  nest.  These  eggs  are  smaller 
than  those  of  the  common  fowl,  of  a  rounder  form, 
reddish- white,  obacurely  freckled  with  a  darker  colour, 
and  are  reckoned  a  delicate  morsel.  As  ancient  and 
modem  epicmes  have  vaunted  the  flavour  of  this  spe- 
cies, it  has  beiSB  reared  for'  the  table  in  all  ages,  and 
fteqoently  by  the  intervention  of  the  common,  or  of  the 
turkey  hen,  either  of  which  proves  a  more  vigilant  and 
osrefol  nurse  than  the  female  pintado. 

Tetaao,  Un.  &c«.   Grous.. 
BiU  short  and  thick,  arched  above,  convex,  bent 


way,  Sweden,  &c.  A  smaller  variety  than  the  common 
sort  is  found  in  Norway  and  Lapland,  thto  ^rthesit 
ntreme  of  Europe  towards  ^e  Icy  Sea.  The  wtfod 
prbus  is  abo  met  with  in  th^  Alps  and  Pyrenees,  and 
m  some  of  the  elevated  and  bleak  districts  of  France, 
Italy,  and  Greece.  It  was  formerly  not  lihcommon  in 
Ireland  and  Scotland,  but  may  now  be  said  to  be  exthr* 
pated  from  both.  It  principally  feeds  on  the  berries  of 
the  juniper  and  different  species  of  vaccinia,  on  thh 
seeds  and  tops  of  pines,  the  leaves  of  buck-wheat,  thh 
tops  of  heath,  Sec.  and  on  worms  and  insects.  Like 
domestic  poultry,  these  birds  swallow  smAli  pebbfei, 
and  scratch  the  soil  with  their  feet.  In  the  morning 
and  evening  they  resort  to  the  copses  for  food,  and  they 
retire  during  the  day  into  the  thickest  recesses  of  this 
woods.  Their  breeding  season  commences  about  the 
middle  of  April,  when  they  perch  with  little  interrup- 
tion, and  when  the  male  may  be  seen  at  sunrise  and 
in  the  evening,  much  agitated,  on  one  of  the  larsest 
branches  of  the  pines,  with  his  tail  raised  and  expanded, 
and  his  wings  drooping,  sometimes  walking  backwards 
and  forwards,  with  his  neck  stretched  out,  his  head  in- 
flated, and  his  eye<*brows  of  a  deep  crimson.      His 


down  towards  the  tip ;  nostrils  basal,  half  closed  with    wooing  call  commences  by  a  sort  of  explosion,  instantly 


an  arched  scale  above,  and  invested  with  small  fea- 
thers; eye*brows  naked,  warty,  and  scarlet;  tarsi 
ftadiered  |  wings  short  and  rouiMled. 

An  appropriate  oharactertstic  of  the  family  ia  the 
esnmeuiated  skin  over  the  eyes,  forming  a  sort  of  eye- 
brow, which  is  more  or  less  of  a  red  colour.  The  tarsi 
sre  covered  with  feathers,  but  want  spurs.  Grous  are 
polygamous,  the  females  only  taking  cnarge  of  incubat- 
ing and  rearing  the  young.  They  make  their  nests  on 
the  ground,  in  a  very  araess  manner,  of  a  few  small 
branches  dP  pines,  heath-tops,  Sec.  They  produce 
msny  eggs,  usually  breed  only  once  in  the  year;  and 
the  young  run  about  as  soon  as  hatched,  often  with 
jiieoea  of  shell  adherin|^  to  them.  Their  food  consists 
of  seeds,  berries,  a  few  msects,  and  the  tops  of  heaths, 
and  of  a  few  evergreens.  They  reside  in  the  colder 
nd  more  temperate  latitudes;  and  such  of  them  as  are 
found  in  the  more  southern  rcffions,  haunt  the  highest 
mountains,  where,  in  course,  ttie  temperature  is  much 
icdoced. 

T.  urogaUus,  Lin.  Bee.     Wood  Orom,  Qretii  Grous, 


foDowed  by  a  sound  like  the  whettmg  of  a  scythe, 
which  ceases  and  recommences  alternately  for  about  an 
hour,  and  is  then  terminated  by  a  similar  explosive 
nbise  as  at  the  beginning.  During  this  singular  exhi- 
bition, he  is  apparently  so  deaf  and  insensible,  that, 
though  at  other  times  very  wild  and  vigilant,  the' 
sportsman  may  gradually  approach  him,  and  take  a 
fatal  aim.  This  ardour  of  temperament  continues  tiH 
June.  The  female  deposits  in  an  artless  nest  on  this 
ground  and  among  moss  from  eight  to  sixteen  eggs, 
which  are  about  the  siae  of  those  of  the  common  hen,  . 
but  more  obtuse  at  the  ends,  and  yellowish- white, 
sprinkled  with  irregular  yellow  spots.  When  she  quits 
them,  in  quest  of  food,  she  covers  them  over  with  leaves  < 
or  moss.  The  young  follow  her,  with  great  agility, 
immediately  on  their  exclusion,  and  she  feads  them  to  • 
procure  wild  berries  and  the  pupae  of  ants.  The  brood 
follow  the  mother  for  nearly  two  months,  at  the  expi- 
ration of  which  period  the  young  males  entirely  for- 
sake her,  living  harmoniously  together  till  the  begin- 
ning of  spring,  when  they  separate  and  affect  solitude, 


Codk  of  the  Wood  or  of  the  Mountain,  Capercaiizie  br  never  approaching  but  in  the  spirit  of  hostility,  every 
Cawrcailly  of  the  Scots.    Neck  and  upper  parts  of  the  male  being  jealous  of  an  intruder,  and  resisting  him 
booy  dusky,  trsmsVersely  waved  with  cin^eous,  dusky,  with  determined  obstinacy.    In  the  provinces  of  Smo- 
varied  with  white  spots  beneath,  axill«  i/^hite;  bi^east  land  and  Gothland  in  Sweden,  a  hybrid  but  barren  off- 
green,  glossed  with  brassy ;  tail  blade,  and  its  fealihers  spring  is  produced  between  the  present  species  and  the 
marked  with  two  White  ^pots  towards  Che  tip.    Female  black  grous. .  Th6  flesh  of  the  former,  though  ver^ 
tnmaversdy  variegated  with  black  and  ash^colour,  the'  dark  coloured,  is  much  relished  by  epicures,  when  it 
throat,  hr^ite,  and  tail-feaChei^s  rufous,  and  the  latter  has  not  contracted  too  much  of  a  bitter  flavour,  by  co- 
baraed  with  black.    There  are  several  varieties/  which'  piously  feeding  on  Juniper-berries ;  and  it  is  often  con- 
hsve  been  briefly  indicated  by  Nillson,  in  his  Omitho-^  ^^eyed  in  winter,  in  a  perfectly  eatable  state,  from  Nor. 
kgia  Sneeiea.    In  dxe  this  species  H  fittle  inferior  ta  a  way  to  this  island.    The  eggs,  too,  ar^  much  in  re«  > 
tirkey,  andaometimes  weiehs  t#elve  ol^  thirteen,  but,  ^uest,  and  are  accotifnt^d  preferable  to  those  of  every  . 
niore  frequently,  seven  or  eigMpottftds^  hieasurli^g  two  other  bird;  but  all  litten^jifts  to  habitiiatd  the  species  ta  ' 
iis(  nioe  indies  in  kngiii,  am  tfaretf  &et  in  extent  of  ouilmement  in  a  poultry  yird  appear  to  have  failed.  . 
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T.  kmMsia,  Lin.  &i^  Hazd  Grow.  Feathers  on  the 
head  somewhat  lengthened*  a  bUkck  band  near  the  ez« 
tremity  of  the  Uteral  taiUfeathers,  under  portion  of  the 
tarsus  and  toes  naked.  Accidental  variedesy  and  the 
voung,  have  given  rise  to  the  supposed  species,  which 
nave  been  designed  Canuif  Nemeiianut,  and  BeiuHnus, 
The  ha2el  grous  is.  between  thirteen  and  fourteen 
indies  in  length,  has  about  twenty-one  inches  of  extent 
-of  wing»  and  flies  heavily,  but  runs  with  wonderful  velo^ 
city.  In  roosting  it  conceals  itself  among  the  thickest 
branches  of  pine,  &r,  or  birch  trees,  andis  not  easily  dis- 
lodged by  noise.  Weak,  peaceful,  and  timid,  the  only 
two  reeourcep  which,  on  the  approach  of  a  sportsman,  or 
cf  a  bird  of  prey,  it  seems  to  manifest,  are  quick  running 
Ad  squattmg  down.  But  it  is  extremely  shy,  and  soon 
expires  in  captivity.  In  sammer  it  frequents  the  si- 
lence and  obscurity  of  the  forest,  subsisting  on  heath, 
whortle-berries,  and  ether  wild  fruitsi  and  in  winter, 
CD  the  catkins  of  the  birch  or  hazel,  the  shoots  of  pine 
trees,  juniper-berries,  &c.  These  birds  pair  in  October 
and  November,  and  in  spring  place  their  nest  on  the 
ground,  under  the  low  brandies  of  a  hazel  tree,  or  in  a 
tuft  of  heath.  The  eggs,  which  vi^y  in  number,  from 
about  twelve  to  eighteen,  are  rather  larger  than  those 
of  a  pigeon,  whitish-yellow,  and  irregularly  spotted 
with  brown-yellow.  They  are  incubated  in  three 
weeks^  and  as  soon  as  the  young  are  hatched  they  run 
labout  in  all  directions,  and  the  mother  rallies  them 
•around  her  Iw  a  low  and  gentle  call.  Though  not  in- 
digenous to  Great  Britain,  this  interesting  addition  to 
4he  winged  tenantry  of  our  woods,  might,  we  presume^ 
be  easily  imported,  for  it  seems  to  thrive  in  every 
country  of  the  old  eontin^it  that  affords  hills  and 
woods,  being  diffused  from  Siberia  to  the  extremitiee 
of  Africa.  The  flesh,  which  is  blackish  externally, 
and  whitish  within,  is  highly  prized  by  the  lovers  of 
dainty  fare ;  and,  according  to  German  etiquettCt  it  is 
the  only  dish  that  is  permitted  to  be  served  up  twice  in 
succession  at  the  table  of  princes. 

r.  tetnx,  Lin.  &c.  Black  Grous,  Black  Cock,  Black 
Game,  Prov.  Heath  Poult  or  Heath  Fowl.  No  long 
feathers  under  the  throat,  the  general  plumage  bkck, 
with  violet  reflexions ;  tail  much  forkeo,  with  the  two 
outer  feathers  convoluted,  and  the  inferior  tail-coverts 
white.  The  black  grous  is  somewhat  larger  than  a 
pheasant,  measuring  two  feet  four  inches  from  the  point 
of  the  bill  to  the  extremity  of  the  tail,  and  weighing 
nearly  four  pounds ;  but  the  female  is  little  more  than 
half  the  size.  Native  of  the  heathy,  wooded,  and  hilly 
regions  of  Europe,  especially  towards  the  north,  and 
remote  from  human  culture  and  habitations.  In  this 
island,  the  progress  of  civilization  and  tillage,  combined 
with  the  improved  practice  of  shooting  flying,  has 
nearly  banished  this  game  from  England,  thoqgn  some: 
individuals  still  occur  in  sequestered  spots,  suited  to 
their  manners  and  dispositions,  as  in  the  New  Forest, 
Hampshire,  Dartmoor,  and  Sedgemoor,  Devonshire, 
some  heathy  hills  in  Somersetshire,  Staffordshire,  North 
Wales,  &c. ;  but  they  are  much  more  abundant  in  some 
parts  of  the  Highlands  of  Scotland.  They  feed  chiefly 
on  the  tops  of  fir  and  heath,  wild  berries,  the  grains  of 
buck-wheat,  &c.  but  cherries  and  pears  are  said  to 
prove  fatal  to  them.  They  perch  and  roost  in  the. 
manner  of  pheasants,  but  never  pair.  In  spring  the 
males  assemble  at  their  accustomed  haunts,  on  the  top 
of  heathy  mountains,  when  they  crow  and  clap  their 
wings ;  the  females  obey  the  signal,  when  the  males 
become  very  cjuarrelsome,  and  nght  like  game-codes. 
On  these  occasions,  so  inattentive  are  they  to  their  own 
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safety,  that  two  or  three  tnay  ofti^n  be  killed  at  *oat  Or&Hbi 
spot,  and  instances  have  occurred  of  their  having  beea  lopj 
knocked  down  with  a  stick.  In  April  the  female  de^  ^"^ 
posits  from  six  to  eight  eggs,  of  the  size  of  those  of  a 
pheasant,  and  of  a  dull  ydlowtsh-white  colour,  marked 
with  numerous,  roinate,  ferruginous  specks,  and  with 
blotches  of  the  same  towards  the  smaller  end.  Thess 
are  batched  late  in  the  summer,  and  the  young  grow 
rapidly,  being  able  in  four  or  five  weeks  to  perch  with 
the  mother,  whom  they  forsake  about  the  beginning  of 
winter,  living  in  small  flocks  till  spring,  when  the  males 
separate,  and.  assume  their  pugnacious  character.  lAxaA 
has  remarked,  that  they  brave  the  rigour  of  the  Swedish 
winter,  often  squatting  down  on  a  fall  of  snow,  and 
remaining  covered  by  it  for  fourteen  days  together.  It 
is  probaUe,  however,  that  in  this  state  they  preserve 
some  communication  with  the  open  air  like  the  part- 
ridge, which,  in  these  northern  regions,  will  burrow 
with  its  family  in  the  snow,  but  keep  a  passage  open 
lor  egress  and  ingress. 

r.  lagopus,  Lin.  &&  Lagppui  muius,  Leach,  la.  U^ 
gopui  vulgarie,  Vieil.  Ptarmigan,  Common  Piarmiean^ 
White  Grous,  Rock  Grous,  or  White  Partridf^e.  VaxM 
with  cinereous  and  white ;  in  summer,  quiUs  white, 
tail-fdathers  black,  with  white  tipsj  and  the  two  middle 
ones  entirely  white;  a  black  spot  between  the  beak 
and  eyes  of  the  male ;  eighteen  feathers  in  the  tail ;  feet 
covered  with  feathers,  in  winter,  the  body  is  entirely 
white,  the  change  of  colour  in  the  plumage  comment 
cing,  in  this  country,  in  September,  and  being  com« 
pleted  in  October. 

Ptarmigans  haunt  the  lofly  heights  of  mountainous 
countries  in  Euro(^,  Asia,  and  America,  as  the  Alps 
and   Pyrenees,  the  Highlands  of  Scotland,  Siberia, 
Greenland,  Hudson's  Bay,  Canada,  &c.  descending 
within  the  range  of  vegetation,  to  feed  on  the  buds  of 
trees^  the  young  ahoots  cyf  pines,  and  heath,  mountairn 
berries,  rhododendron,  insects,  &c.  but  returning,  when 
satiated,  and  even  in  winter,  to  their  almost  inaccepsi- 
ble  retreats,  which  are  generally  screened  alike  from 
the  sun  and  the  wind,  and  are  often  formed  of  holes  in 
the  snow.    During  winter  they  live  quietly,  in  family 
parties,  of  from  six  to  ten  individuals;  but  they  &e|)»> 
rate  and  pair  in  June,  resorting  to  a  lower  residence  on 
the  hill,  and  breeding  apart.     Each  pair  scratch  a  cir* 
cular  hole,  of  about  eight  inches  in  diameter,  at  the 
foot  of  a  rock  or  bush ;  and  the  female,  with  hardly 
any  other  preparation,  lays  from  six  to  twelve  eggs, 
larger  than  those  of  the  partridge,  of  a  reddish-gnry 
hue,  and  spotted  with  black.     These  are  hatched  in 
three  weeks,  and  the  young  come  forth,  covered  with 
down,  which  is  brown,  black,  and  yellowish,  on  the 
head  and  upper  parts  of  the  body,  and  of  a  whitish-* 
yellow  on  the  under.    The  mother  defends  them  with 
great  intrepidity  and  courage,  and  hesitates  not  to  fiy 
on  those  who  seek  to  carry  them  off*.  Contrary  to  wh^iC 
has  been  observed  of  most  other  gallinaceous  birds, 
the  male  is  assiduously  attentive   to  his  mate  when 
breeding,,  roaming  about  the  nest,  frequently  uttering 
his  cry,  and  carefully  fetching  her  food,  without,  how« 
ever,  taking  her  place  on  the  egg%    As  soon  as  the 
young  are  produced,  the  parentt  conduct  them  to  a 
more  elevated  station,  where  their  growth   proceeds 
rapidly.     Man^  of  them  fall  a  sacritice  to  eagles  and 
hawks.     At  sight  of  these  formidable  invaders,  the 
ptarmigans  skulk  under  bushes,  or  projectioDa  ef  the 
rocks ;  but  they  seem  not  to  dread  the  approach  of 
man,  until  they  have  experienced  his  hostile  power, 
after  which  they  endeavour  to  elude  his  attacks*     Ac« 


ORNITHOLOGY. 


117 


SraUbo-   corcKng  to  Picot  La  Perouse,  who  watched  their  man- 
i»0'      nera  ki  the  Pyrenees,  they  are  by  no  means  so  stupid 

"^'"*^  as  described  by  Qessner,  but  court  mdependence  and 
shun  danger  with  the  sagacity  thtft  is  common  to  other 
animals.  In  some  of  our  Highland  districts,  their  gay 
summer  attire  assimilates  them  to  their  native  ro^s, 
and  their  ^vinter  livery  to  the  snow  by  which  they  are 
aurrounded,  so  that  they  are  less  readily  discriminated 
by  the  sportsman.  They  fly  heavily,  but  run  swiftly. 
The  cry  of  the  ma]e>  which  may  often  be  heard  in  the 
«ight»  somewhat  resembles  the  croaking  of  a  frog,  and 
that  of  the  female  the  call  of  a  young  fowl.  In  this 
island^  they  occur  on  the  summits  of  the  Grampian 
,  ridge,  and  also,  though  rarely,  on  the  highest  hills  of 
Cumberland  and  Wales.  Being  naturally  very  shy,  they 
are  not  domestiGated  without  much  trouble  and  diffi- 
culty ;  but  Lord  Stanley  assured  Colonel  Montagu, 
that  an  instance  of  their  breeding  in  confinement  occur- 
red in  Ireland.  The  flavour  of  the  young  is  not  infe- 
rior to  that  of  black  game,  and  the  fowler  has  often 
hunted  them  at  the  rinc  of  his  life. 

T.  Scoiicus^  Lin,  Sec  Lagopm  Scaiicus,  Leach  and 
Vieil.  Red  Crous^  Red  Ptarmigan,  Red  Game,  Moof* 
Jbwly  Moorcoekf  Qoreoekf  See.  Plumage  of  a  horse-cbes- 
nut  brown  hue,  eyebrows  toothed,  and  very  elevated, 
tarsi  and  toes  covered  with  grey  hairs,  sixteen  feathers 
in  the  tail,  the  Literal  ones  blackish,  and  terminated 
with  horse-ehesnnt  brown.  Caruncle  on  the  eye-brows 
acarlet  and  Innated.  The  shadings  of  the  female  are 
less  pure  and  deep,  the  brown  hues  being  often  varied 
with  rufoua,  the  black  aig-zsg  lines  and  spots  being 
more  numeious,  and  the  red  eyebrows  inconspicuous. 
The  young  are  easily  distinguished  by  their  bright  ru«- 
fous  plumage,  varied  with  irregular  blackish  spots  and 
aCripes.  The  length  of  the  male  is  about  sixteen  inches, 
its  weight  nineteen  ounces,  and  that  of  the  femide  fi& 
teen  ounces^ 

The  red  grous  are  found  in  extensive  wasteB>  overw 
spread  with  heaths,  and  not  in  woods,  as  In  the  moun- 
tains of  Wales,  in  the  moorlands  of  Yorkshire,  and  the 
•north  of  England,  but  more  plentifully  in  the  High- 
Jasids  of  Scotland  and  in  the  waste  moors  of  North  Bri- 
tain in  general.  They  are  also  met  with  in  the  He- 
brides, the  islands  of  the  Clyde,  and  in  the  mountains 
and  bogs  of  Ireland ;  but  those  noticed  by  Buflbn  as 
YMtives  of  France,  Spain,  Italy,  ftc.  seem  either  to 
form  distinct  species,  or  at  least  varieties.  Linn^  ap- 
pears to  have  been  unacquainted  with  them,  and 
GcTielln  regarded  them  as  a  variety  of  the  ptarmigan. 
It  is  not  a  little  remarkable,  that  Captain  Carmichael 
ahould  have  encountered  them  in  the  Island  of  Tristan 
dtt  Cunha,  which  is  situated  between  the  Cspe  of  Good 
Hope  and  St.  Helena.  In  this  country,  they  feed  on 
the  mountain  and  bog  berries,  and,  in  defect  of  these, 
on  the  tops  of  the  heath.  The  female  lays  frdm  eight 
to  fourteen  eggs,  not  unlike  those  of  the  black  grous, 
but  smaller,  in  a  rude  nest,  on  the  ground.  The  young 
brood  follow  the  hen  till  winter,  when  they  unite  in 
flocks,  sometimes  to  the  amount  of  thirty  or  forty,  and 
are  then  very  shy,  and  difficult  to  be  shot.  In  severe 
w^inters,  they  sometimes  descend  from  the  hilly  tracts 
in  prodigious  numbers.  The  shooting  of  them,  on  our 
Scottish  moors,  in  autufain,  is  a  favourite  diversion  of 
our  gentry,  and  their  flesh  is  esteemed  a  dainty,  but 
it  soon  becomes  tainted,  especially  if  the  birds  are  not 
drawn  •immediately  on  being  killed.  Several  instances 
are  recorded  of  their  being  reared  in  confinement* 

2**  umbeikiSj  Lin.  &c  Bonasa  nmbeliui,  Sfteph.  Ruff^ 
ed    Grousp  Rtffed   HeQihcookt  ShoiMerJmvl   Grouty 


Shouldefmknot'  Heaihcoci,    or    Drumming    Partridge.  Ornlthe. 
Head  crested,  body  variegated  above,  with  fuscous,  ^^^'^ 
red,  and  black,  fulvous  white  beneath^  breast  varied  ^  '  ^ 
with  bro'wn  lunules,  feathers  of  the  axillee  larger,  elon* 
gated,  of  a  deep  azure ;  rump  sprinkled  with  white 
spots,  tail  fasciated  near  the  tip,  a  broad  black  band, 
the  tip  greyisli-white.    The  tufts  on  each  side  qf  the 
neck  are  placed  on  its  lower  portion,  near  the  insertion 
of  the  wiiigs,  and,  when  expand^,  appear  of  a  large 
size ;  they  are  bright  black,  with  a  fine  steel  ffloss ; 
and  the  shorter  ones  are  slightly  tipped  with  white  or 
red.    In  the  female  the  crest  and  ruff  are  inconspicu- 
ous. 

This  species  is  very  common,  not  only  in  Canada, 
but  in  Maryland  and  in  Pennsylvania.  When  the 
male  is  tranquil,  he  allows  the  crest  and  ruff  to  fall 
down,  but,  when  agitated,  he  erects  them  both,  espe»i 
cially  when  he  expands  his  tail  like  a  fan,  lets  down  his 
wings  to  the  ground,  and  stalks  before  his  mate.  If 
the  Tatter  happens  to  be  at  a  distance,  he  recals  her  by 
a  flapping  of  the  wings,  at  first  slow  and  regular,  and 
afterwards  so  hurried  and  loud,  as  to  have  been  com- 
pared to  the  beating  of  a  drum,  or  even  to  distant  thun- 
der. It  is  in  spring  and  autumn  that  he  makes  this 
thumping  sound,  about  nine  o'clock  in  the  morning, 
and,  again,  towards  four  o'clock  In  the  afternoon.  The 
pitiless  sportsman  hears  it  at  a  distance,  hastens  to  the 
^pot,  and  frequently  secures  his  prize.  The  female 
breeds  twice  in  the  year,  and  lays  from  nine  to  sixteen 
eggs,  of  a  brownish- white,  without  spots,  and  nearly  of 
the  size  of  those  of  a  young  domestit:  fowl.  Her  nest 
is  placed  near  the  stump  of  a  tree,  among  drv  leaves '; 
the  incubation  lasts  three  weeks;  the  young  follow  tlie 
mother  like  chickens,  and  the  whole  broml  keep  toge- 
ther till  spring,  feeding  on  all  sorts  of  grain  and  fruit^ 
and  manifesting  a  predilection  to  ivy  berries. 

FfiROix,  Lath. .  Cuv.  Tem.  &e.     Tbtbao,  Lin.   &c. 

PABTRinOS. 

Bill  short,  compressed,  stout,  base  naked;  upper  Fxxdix. 
mandible  arched,  convex,  strongly  curved  towards  the 
tip ;  nostrils  basal,  lateral,  half  closed  by  an  arched  and 
naked  membrane ;  the  three  front  toes  united  by  mem- 
branes to  the  first  articnlation  ;  tail  composed  of  eight-  . 
een,  or  of  fourteen  feathers,  short,  rounded,  and  slant- 
ing downwards ;  wings  short. 

These  birds,  which  are  stationary  in  some  countries, 
and  migratory  in  others,  are  greatly  multiplied  in  the 
warm  and  temperate  regions  of  the  globe,  livinpr  in 
pairs,  and  steady  in  their  family  attachments.  Tlie 
greatest  number  reside  in  the  fields  and  in  open  tracts 
of  country,  with  the  exception  of  some  which  prefer 
the  outskirts  of  woods  in  the  neighbourhood  of  water. 
They  feed  on  grain,  seeds,  bulbous  plants^  insects, 
worms,  &c.  They  run  more  fVequently  than  fly,  get 
up  from  the  ground  with  an  effort,  and  make  a  whirring 
noise  when  on  the  wing.  They  generally  have  nume- 
rous broods ;  and  the  young  run  about  as  soon  as  they 
are  hatched. 

P.  cinerea/  Tern.  Lath.  Telrao  perdix,  Lin.  &c.Cinerei^ 
Common  Partridge.  Grey,  varied  with  red  and  black 
above,  yellowish-white  beneath,  breast  cxrulescent,  and 
varied  with  black  lines  and  rutl/us  spots  ;  tail-feathers 
eighteen,  the  seven  outer  ones  on  each  side  tipped  with 
cinereous.  The  ordinary  length  of  the  mature  bird  is 
about  thirteen  inches,  its  alar  extent  eighteen  inches 
and  a  half,  and  its  average  weight  fi!\een  ounces. 
'  The  common  purtridge  is  pretty  generally  spread 
aver  Europe  and  A^ia,  t)ut  most  albounds  in  the  tem- 
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Oraiibdi-  pente  vegioos  of  th^se  two  continents.  It  is  found, 
Iflgj.  however^  in  high  northern  latitudes}  and  it  visits 
Egjrpt  and  the  coast  of  Barbary,  being  stationary  in 
some  countries,  and  migratory  in  others.  The  P.  moU' 
tana,  and  P.  Damaseenot  Lath,  are  regarded  bj  Tem- 
minck  as  mere  varieties.  According  to  Olina,  these 
birds  live  from  twelve  to  fifteen  years.  They  are  partial 
to'  open  and  ploughed  fields^  resorting  to  coppices  and 


ORNITHOLOGY.  | 

when  buried  imder  aiIoiw.  With  great  attention  wnd  Onttj 
precaution  the  younc  laay  be  reared  under  the  caie  of  ^-i 
a  common  ben^  and  become  very  tame.  We  have  only  ^«-^ 
to  add,  that  the  partridge  is  a  favourite  article  of  game  ; 

at  most  tables,  and  that  many  pages  have  been  written 
on  the  details  of  shooting,  fattening,  and  oooktng  it. 

P.  rubra.  Tern.  P,  fufa^  Lath.     Ttitao  rt^^  Ltn.  Kubri. 
&c.  R^d^  or  Gutrmty  Partridge,    Grey*brown  above 


vin^ards  only  when  harassed  by  men  or  birds  of  and  on  the  breast,  rufous  beneath,,  throat  and  oppet 
prey ;  but  they  never  penetrate  into  the  depths  of  part  of  the  neck  white,  bounded  by  a  Mack  belt,  spot- 
forests,  neither  do  they  readily  abandon  the  spots  which  ted  with  white  ;  hypochondria  marked  with  a  simple 
gave  them  birth.  The  extremes  of  heat  or  cold  gene-  black  fillet ;  tail-feathers  «iateeii»  the  ooter  ones  rufoiia. 
rally  prove  unpropitious  to  their  increase.  They  are  Rather  smaller  than  the  preceding.  Native  of  France 
naturally  sociable,  always  living  in  broods  or  coveys,  and  Italy,  but  not  supposed  to  be  indigeooos  in  more 
except  during  pairing  time ;  and  such  as  have  failed  in  northern  countries,  although  it  has  been  imported  into 
maturing  their  hatches,  again  associate  with  the  others,  .England  and  elsewhere,  and  has  even  bred  in  confine. 


towards  the  close  of  summer,  and  continue  in  their 
company  till  the  season  o£  courtship  returns.  Should 
the  covey  happen  to  be  dispersed,  they  afterwards  re- 
unite, in  conseouence  of  their  well-known  signal,  or 


ment.  Though  termed  the  Guernsey  partridge,  it  is 
scarcely  ever  found  in  that  island ;  and  the  attempts 
to  introduce  the  breed  into  Englaxid  have  uniformly 
failed  in  the  course  of  a  few  years.    The  female  lays 


call,  which  is  shrill  and  grating,  and  resembles  the    about  fifleen  or  eighteen  yellowish  eggs,  spotted  with 


noise  of  a  saw.  The  note  of  the  male  scarcely  difi*ers 
from  that  of  the  female,  except  that  it  is  louder  and 
more  prolonged.  On  the  appearance  of  a  bird  of  prey, 
they  huddle  together,  squat  down  on  the  ground,  and 
continue  motionless,  although  their  enemy  hovers  quite 
near  them,  and  tries  to  raise  some  one  of  them,  that  he 
may  seize  on  it  in  its  flight  About  the  middle  of  Fe- 
bruary the  coveys  separate  for  breeding,  and  the 
nudes  engage  in  strife,  the  victors  carrying  off  their 
respective  mates,  whom  they  afterwards  sedulously 
attend,  rising  the  last  when  flushed,  whereas  at  other 
seasons  they  are  the  first  to  stir.  About  the  begin- 
ning of  May  the  female  lays  a  considerable  number  of 
eggs,  varying  from  eight  or  ten,  to  even  so  many  as 
twenty-six,  of  a  dull  greenish-grey  colour,  and  forbear- 
ing to  incubate  till  they  are  all  deposited  in  the  nest. 
The  latter  is  carelessly  composed  of  dry  leaves  and  grass, 
laid  in  a  hole  in  the  ground.  If  the  nest  or  its  contents 
have  been  destroyed,  a  second,  but  a  weakly  brood,  is 
brought  forth  late  in  the  season.  The  old  birds  that 
haunt  flat  grounds,  select,  it  is  alleged,  a  somewhat 
elevated  spot,  fenced  with  brushwood,  to  protect  the 
nest  fVom  being  flooded.  During  the  space  of  twenty 
days,  that  the  incubation  lasts,  the  female  undergoes 
a  considerable  moulting ;  for  she  loses  all  the  feathers 
on  her  belly.  She  sits  very  closely  and  ardently  on 
her  eggs,  the  male  attending  at  no  great  distance,  and 
accompanying  her  in  her  hurried  excursions  for  food. 
The  young  run  about  as  soon  as  they  are  hatched,  and 
the  male  assists  in  conductin|r  them,  keeping  them 


red  and  brown.  The  nest  is  usually  placed  in  bram- 
bles, heath,  or  com ;  and  the  bird  frequents  the  open 
fields,  unless  molested,  when  it  takes  refuge  among 
the  rocks  or  woods.  As  these  partridges  are  addicted 
to  a  variety  of  food,  from  the  particular  quality  of 
which  their  flesh  often  receives  a  tincture,  their  flavour 
is  sometimes  reckoned  highly  delicate,  and,  at  others, 
inferior  to  that  of  the  common  sort  Af^  the  breeding 
season  they  unite  in  large  flocks ;  but,  on  the  approa£ 
of  winter  they  mingle  with  the  first  coveys.  A  varie* 
ty  entirely  white,  and  another  partially  so,  have  been 
occasionally  observed. 

P.  coiumix.  Lath.  Tetrao  cotmrnixp  Lin.  iic  Cont-  OomnJ 
mon  QuaiL  Body  rusty  grey,  varied  with  black  spots, 
shafts  of  the  feathers  yellowish,  eye-brows  and  a  longi* 
tudinal  stripe  on  the  crown  white;  throat  rufous, 
bounded  by  black.  Female  paler,  with  the  throat 
white.  The  young,  during  the  first  year,  resemble 
the  females,  after  which  they  vary  considerably  aco^- 
ing  to  age.  The  ordinary  size  is  seven  inches  and  a 
huf  in  length,  and  fourteen  inches  in  extent  of  wing. 
Among  the  varieties,  some  are  considerably  larger,  with 
more  vivid  colouring,  and  the  cheeks  and  throat  dnsky 
brown.  They  also  occur  perfectly  white,  and  of  va*- 
rious  intermediate  shadings  between  pure  white  and 
the  more  ordinary  attire.  In  consequence  of  long  con- 
finement, and  of  feeding  on  hempseed,  they  become  of 
a  uniform  deep  brown,  or*dusky  hoe. 

Quails  are  found  throughout  nearly  the  whole  of 
Europe,  as  far  north  as  Lapland ;  they  are  likewise 


warm,  calling  on  them,  and  indicating  the  means  of  abundant  in  A«a,  as  far  as  Siberia,  but  not  in  the  ex- 

their  nourishment.  One  of  their  principal  regales  is  the  treme  northern  parts  of  that  vast  tract  of  country.     In 

larvae  of  ants.   At  this  period  the  sexes  very  reluctantly  China  they  are  very  common,  and  they  are  used  by 

quit  their  range;   but,  when  compelled  to  remove,  it  the  inhabitants  for  warming  their  hands.    They  are, 

is  alwaya  the  male  that  goes  off'  first,  uttering  a  pecu-  moreover,  copiously  diffused  in  different  regione  of 

liar  cry,  and  flying  peevishly,  dragging  a  wing,  and  Africa.    Although  more  addicted  to  run  than  to  fly, 

often  halting,  as  if  lamed,  with  a  view  to  deceive  the  and  although,  for  the  most  part,  incapable  of  oontimi^ 

intruder.    The  female,  who  starts  a  moment  after  him,  ing  for  any  length  of  time  on  the  wing  witbovt  expo* 

removes  to  a  much  greater  distance,  and  always  in  a  nencing  lassitude  and  fatigue,  it  is  nevertheless  certain 

contrary  direction ;  but,  on  alighting,  she  return?,  that  they  undertake  pretty  extenetve  migrations,  and 

running  along  the  furrows,  and  collecting  her  young,  in  immense  flocks,    passwg  from  the  raider  to  the 

who  had  squatted  down  in  different  spots,  and  then  warmer  latitudes  in  autumn,  and  retvaotng  their  way 

she  flies  on  along  with  them.    The  first  food  of  the  in  spring ;  and  there  is  reason  to  believe  that  their 

young  family  consists  of  small  insects,  the  pupae  and  passage,  notwithstanding  the  opposite  opinion  of  CoL 

grubs  of  ants,  small  worms,  &c.  nor  do  they  subsist  on  MooyUgu,  usually  takes  place  in  the  course  of  tbrnight, 

ffrain  and  herbage  until  they  are  some  months  old«  for  they  are  accustomed  ta  sleep,  or  at  least  to  repoar. 

In  winter,  their  principal  resource  is  in  the  tender  disrinff  a  considerable  portion  of  the  day,  conoealcki  in 

apikea  of  wheat,  which  they  contrive  to  reach,  even  the  taUiett  grass«  when  a  dpg  may  sometimea  ran  in 
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upon  them  bcfioie  ih^  are  flnahed.    Tbey  are  met  Oroicho- 
with  in  many  parU  of  tbia  island,  but  sddom  in  an;^  Tinamus,  LatK,  and  Tem.    TernAo,   Gmel.    Cbyp-  ^JSLlj 
considerable  nuniben*    Thej  leave  ue  in  Aoguek  or                    Tuaua,  IlHg.    Cryptura^  Vieill.                   Vi^^v^*^ 
September^  are  supposed  to  winter  in  Africa,  and  re* 
turn  early  in  spring.    On  their  arrival  at  Alexandria,     ^  Bill  slender,  straight,  depressed,  broader  than  deep,  Tixahvs. 
such  multitudea  of  them  are  exposed  for  sale,  that  the  tip  rounded,  rid^  disdnety  Ibrmtng  •  large  naaal  foes ; 
crews  of  merchant  vessels  are  nd  on  them,  and  com*  nostrils  lateral,  pierced  in  the  nasal  fost,.  near  the  mid- 
plaints  have  been  laid  at  the  consul's  office  by  marin*  die  of  the  bill,  ovate,  expanded,  and  open ;  tarsus  kng^ 
ers  against  their  captains,  for  givins  them  nothing  but  frequently  with  asperities  behind;.  Ibiir  shott  toee,  the 

Suails  to  eat*  With  wind  and  weauer  in  their  favour,  hinder  one  particularly  so ;  tail  wanting^  or  very  abort, 
ley  have  been  known  to  perform  a  flight  of  fifty  and  concealed  by  the  rump  feathei8>;  wtnga  short 
leagues,  across  the  Black  Sea,  in  the  course  of  a  niglrt.  This  genus  was  instituted  by  Latham,  who  desoibed 
On  the  weatem  coast  of  the  kingdom  of  Naples,  in  the  four  speciea;  but  Azara  and  Temminde  have  added 
vicinity  of  Nettuno,  quails  have  sometimes  appeared  in  eight  to  the  list.  They  are  all  natives  of  Sonlb*  Ame^ 
auch  prodigious  quantities^  that  a  hundred  thouaimd  rica,  where  they  live  on  fruits,  wild  borries,  and  inaecta. 
have  been  caught  in  one  daf  ,  and  within  the  limited  They  fly  heavily,  and  run  quickly,  seldom  perchhig» 
H>ace  of  three  or  four  milesb  Most  of  them  were  oon-  except  to  pass  the  night,  and  then  only  on  the  lowest 
veyed  to  Bome,  where- they  are  in  great  request,  and  branches  of  trees.  They  reside  either  in  cipea  frfdns^ 
fetch  a  high  price.  Clqudls  of  tham  also  alight,  in  or  about  the  outskirts  of  wooda  £xcept  during  the 
>pn°fi^  abng  the  shorea  of  Piovenoe,  especially  on  the  pairing  season,  they  are  usually  met  with  in  amaU  eo^ 
landslbelonging  to  the  bishop  of  Fr^ua  that  herder  on  yeys.  Their  call,  which  is  generally  heard  in  the  mamm 
the  sea,  where  they  are  sometimes  found  ao  exhanated,  ing  and  evening,  is  a  prolonged,  tremulous,  and  plain- 
that  for  a  few  days,  at  firat,  tbey  may  sometimes  be  tive  whistle,  whfeh  the  sportsmen  kpow  how  toimitai^ 
caught  with  the  hand.  In  some  parts  ai  the  south  of  and  thus  decoy  them  within  reach  of  shot  They  have 
Russia,  they  so  mudiaboHnd,thatattheperiod8of  their  twobroodsin  the  course  of  the  year.  They  are  tranqnil 
mimtion  they  are  taken  by  thousands,  and  sent  in*  end  indolent  during  most  of  the  day,  and  cater  in  the- 
casks  to  Moscow  and  St  Peftersburgh.  The  English  morning  end  evening,  and  frequently  by  moonshine, 
import  not  a  few  from  France  for  £t  table,  and  all  of  In  general,  they  are  dull,  timids  and  unsocial ;  but  they 
them  males.  The  latter  fight  fiercely  for  the  females,  have  many  of  the  habits  of  the  other  Gtdiinacea.  Tw 
whom  they  abandon  when  incubi^on  commences,  oolontsts  of  South  America- reekon  them  eiteellent  eat* 
The  hen  bird  scraoes  a  hole  in  the  ground,  generally  iog,  and  carelessly  denominate  tbem*  PaHridgn  ot 
in  a  cora-field,  and  consigns  to  it  from  eight  to  fifteen,  Qfuali, 

or  even  twenty  egg#,  of  a  bright  green,  with  mmute        T.  rufmctns,  Tem.    EufhuMt  TtnamOD,  or  Ouam.  Kofcsetns. 

dots,  or  large  blotches  of  brown  or  bkckish.    The  in«  Greyish-rad,  transversely  striped  with  blade  and  white' 

cubation  lasts.about  twenty-one  days ;  and  Uie  young,  above,  mai^gin  of  the  wings  nrfbos  red ;  region'of  the 

which  are  produced  covered  with  down,  run  on  coming  ears  black,  pale  yellowisb  nsd,  ymived  widi  brown  be^ 

out  of  the  shell,  and  are  much  sooner  able  to  provide  neath$  rides  and  abdomen  greyish.    Fifteen  inches  and 

for  themselves  than  young  partridges.    Drought  is  a  half  in  lengdi.    This  bird,  the  most  besutiftdof  its' 

unfavourable  to.such  of  them  as  happen  to  be  produced  family,  is  a  native  of  Fsnigaay,  residhig  among  thick 

on  a  strong  argillaceous  soil,  ana  in  the  mures  of  herbage;,  which  it  seldom  quits,  caceept  on  the  point  of 

which  they  are  apt  to  get  entangled,  and  to  die  in  con*  being  tnunpled  on,  or  struck  wHh  a  stone.    Its  cry, 

sequence.    The  mother  continues  l^  them  till  the  au«  whidi  is  heard  at  a  oonriderrt^le  disUnce,  is  a  lugubri- 

tumnal  passa^,  at  which  period  solitary  quails  are  ons  whistle.  Thefemaleooncealeber  nest  among  straw, 

aeldom  met  with ;  but,  though  living  in  small  flocks  of  or  a  tuft  of  gries,  and  lays  about  seven  eggs  of  a  fine 

four  ogtGve,  when  started,  they  di^ierse  in  different  di-  violet  hue,  and  equally  thick  at  both  ends.    When 

rections,  and  quickly  re*assemble  near  the  spot  from  alarmed,  the  goaau  eiecti  the  featiiers  on  the  head^  in 

which  tbey  were  roused*    When  the  yoang  wish  to  the  form  of  acrastr 

flock  together,  they  uttera  feeble  and  plaintive  cry.        T.  BmsMkHm,  Lath.  Tem/     Tetrao  major^  Omel.  BfwUien. 

That  of  the  adulU  is  more  harsh  and  grating,  and  the  Ctyptura  magcma,  Vieill.  BrtmUoh  or  Grtat  Tinamoo.  sit. 

males  are  madily.  decoyed  by  the  quail-pipe,  with  Ohve-^tarown^  slighdy  seriated  across,  with  bUck  above, 

which  the  fowler  oonnterfeits  the  call  of  tne  female,  gr^ish-red  beneath ;  xMrrfa  rufous ;  the  seeondsry 

From  the  mignaoione  dispositisBia  of  the  males,  they  quills  transversely  striated  with  rufous  and  black.  Sise 

were  exhibited  in  regular  combats  both  by  the  Athe-»  of  a  commesrlbwl ;  lengtll  eighteen'  indies ;  the  body 

nianaand  Romans ;  and  the  practice  of  quaiUfi^hting  thicker  and'  mere  compact  tmn  diet  of  die  pheasant, 

is  atill  checishsdin  Chinai  Sumatra,  and  some  districU  The  bhnds  of  this  species  inhabit*  Braail  ana  French 

of  Italy*    As  ^muls-are  csfiable  t>f  receiving  a  consider-  €hiuuM,  where^they  roost  on  the  low  brandies  of  trees^ 

able  quantitv  of  fat,  and  ace.  reckoned  delicate  eating,  two  or  tbree*  feet  from  the  sroond.    l^e  findale  hiys 

they  are  killed  in  great  numbers  for  the  table;  but  from  twelve^to  fifteen  eggs/ (^tUesiae^ofthose  of  a  hen, 

tbey  will  not^tosed  in  confinement  and  of  a  beautiful  greencolour,  in  avest-fbrmedontho  ' 

safl^cta*      P'  eaoatfacimut  Tem«    ZWroo  SmemUf  GaseL    P.  ground;  among  the  tbid^  herbage,  andoudessly  cbm* 

Sinenn*,  Lath..  CAtasft-  QmL    Upper  parU*  of  the-  posed  of  moss*  and  dried  vCfpet&btes.    TbeytmngCTtttt' 

body  bmwn,  ^winUed  withi  black>  spots  asid^  white-  after  the>  meti«i'  almost  aS  soovr  as  hatched^  ancFhider' 

lines^ Jvgulma  black,,  witb  aiwhite  aecfa;  middloof^tbe  themseltee  on:  the^'least  appewaneei of'dAnger;^    Itiieif  * 

belly  chesnnt    Aa- elegant  little  species^  msaseriifg  cry,  whiobM»a  sort  of  dntt  whistle,  maybeiicard  at 

oplv  four  indies  iAJeni^k^  It;ahasmds  i»tbe  MaaMs^  great  way  oft    UAny  of  them  are  shott  aftd^  nnmy' 

aad  Inuli|K^ne.  Islands,  sMdin^China,  whore  the^people.  caugivt/^wheoiroestingoirtht' trees;  Th^flMfimd'eggs* 

employ  it  lQr;Wansii«dthein  handsyiindalsO'  rearitfer^  are  esteemed  gfH»  '  ' 
fightii^> 
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ORDER  XI. 


cuasoREs^  or  runneri. 


Cu&soBEs,  Bill  middle-sixed^  or  short  i  legs  long,  naked  above 
or  iluy-  the  knee»  and  with  only  twd  or  three  toes  directed  for- 
XER8.         wards. 

The  birds  which  compose  this  order  live  always  in 
the  fields^  and  most  frequently  in  desert  places,  remote 
from  woods.  They  are  polygamous,  and  feed  on  herbs, 
seeds,  and  insects.  Some  few  of  the  species  are  incapable 
of  flighty  and  others  fly  little,  and  near  the  ground. 
They  run,  however,  with  great  celerity,  not  only  when 
pursued,  but  hsbitually,  and  differ,  in  this  respect^  from 
the  greater  number  of  the  waders,  which  march  by 
measured  steps.  Their  diet,  and  the  nature  of  their 
residence,  are  also  different.  All  of  them  that  are  ca- 
pable of  rising  from  the  ground  stretch  their  legs  back- 
wards in  flight  Being  very  shy  and  cunning,  their 
manners  are  not  easily  observed. 

Otis,  Lin*  &c.   Bdstard. 

Otis.  Bill  straight,  conical,  compressed;  tip  of  the  upper 

mandible  slighdy  arched ;  nostrils  open,  oval,  approxi- 
mated, but  rcQiote  at  the  base ;  legs  with  three  toes 
connected  by  a  membrane  at  the  base ;  winga  of  mo- 
derate dimensions. 

These  are  heavy  birds,  which  fly  little,  and  are  ex- 
tremely shy.  Wheq  fatigued  in  the  course,  or  on  the 
point  of  being  captured,  they  graze  along  the  ground ' 
with  a  rspid  and  well-sustained  flight  They  live  in 
corn-fields  or  bushy  plains,  and  fe^  on  herbs,  grains, 
seeds,  and  insects.  One  male  is  attended  by  several 
females,  which  live  solitary  after  they  are  fecundated. 
The  males  of  most  of  the  species  exhibit  a  more  orna- 
mented and  varied  plumage  than  the  females ;  but  there 
is  reason  to  believe  that  they  moult  twice  a-year,  and 
that  the  winter  attire  of  the  sexes  is  nearly  similar. 
Tarda.  .  0,  tarda,    Lin.  &a    Great  Bustard.    Waved  and 

spotted  with  black,  and  rufous  above;  whitish  beneath; 
primary  quills  black ;  under  mandible  with  a  tuft  of 
fine  eloBgated  feathers;  legs  black ;  bill  bldish.  Length 
about  four  feet ;  extent,  of  wing  six  feet  eight  inches  ; 
and  weight  from  twenty  to  thirty  pounds,  being  the 
largest  of  our  British  birds.  The  female  is  about  half 
the  size  of  the  male,  and  wants  the  tuft  or  beard  of 
slender  feathers.  The  male  is  provided  with  a  curious 
bag  or  pouch  situated  in  the  fore  part  of  the  neck,  and 
capable  of  containing  about  two  quarts  of  water.  This 
singular  reservoir,  which  seems  to  be  unfolded  only  in 
the  adult  state  of  the  bird,  is  probably  destined  for  the 
conveyance  of  drink  to  the  young,  in  the  midst  of  those 
extensive  and  arid  plains  which  the  species  chiefly  af- 
fects'. About  Morocco,  where  it  is  customary  to  fly 
the  hawk  at  the  bustard,  the  latter  has  been  observed 
to  squirt  the  water  with  violence  against  the  assailant, 
and  thus  to  baffle  its  pursuit 

Bustards  appear  to  be  natives  of  the  greater  part  of 
Europe,  but  are  not  of  equal  frequency  in  every  dis- 
trict, and  particularly  shun  well  inhabited  and  culti- 
vated tracts,  bein^  peculiarly  shy  and  timid,  and  re« 
quiring  an  extensive  and  uninterrupted  range  for  their 
erratic  movements.  In  England,  they  used  to  be  met 
with  in  flocks  of  fifty  or  more,  frequenting  the  open 
country  of  the  southern  and  eastern  parts,  from  Dor- 
setshire as  far  as  the  Wolds  of  Yorkshire ;  but  they  have 
now  become  extremely  scarce,  even  in  the  downs  of 


WQtshire,  where  they  feraerly  abounJed.  Though  OmhiJ 
not  probably  migratory,  they  occasionally  shift  their  ^ 
quarters,  especUlly  during  severe  winters.  In  Cham.  ^^ 
pagne  and  Picardy,  they  ere  observed  in  great  numben 
during  spring  and  autumn.  Their  food  oonsistt  of 
green  com,  the  tops  of  turnips,  and  various  other  vege- 
tables, and  worms;  but  they  also  eat  frogs,  mice,  and 
small  bbds.  In  winter,  they  have  been  known  to  fesd 
on  the  bark  of  trees,  and,  like  the  ostrich,  they  win 
swallow,  indiscriminately,  almost  any  small  substanoe 
that  is  presented  to  them.  In  the  Crimea,  they  are  seen 
in  Isrge  flocks,  especially  during  winter,  when  the  winga 
and  erop-featbers  are  sometimes  so  encumbered  with 
ice,  that  the  bird  is  unable  in  the  snow  to  take  the  run 
previously  to  flying,  in  consequence  of  which  many  are 
caught  by  the  hand,  or  by  mesns  of  dogs,  and  brought 
to  market  alive.  The  flesh,  particularly  of  the  young, 
when  kept  for  a  short  time,  is  said  to  be  excellent 
Bustards  pair  early  in  spring.  The  female  constructs 
no  nest,  but  lays  two  eggs,  as  large  as  those  of  a  goose, 
and  of  a  pale  olive-brown,  marked  with  spots  of  a  dark.  i 
er  hue,  in  a  hole  formed  by  her  feet,  in  a  dry  corn-field. 
The  incubation  lasts  about  a  month;  and.  the  young 
ones  follow  their  dam  soon  after  they  are  excluded ;  but 
they  are  not  capable  of  flying  for  some  time  after.  They 
are  easily  tamed,  and  may  be  trained  to  consort  with 
other  poultry ;  but  all  attempts  to  rear  the  race  in  con- 
finement have  proved  abortive.  The  quills  of  this  spe- 
cies,  like  those  of  the  goose,  or  swsn,  are  used  for 
writing  with.  The  coursing  of  these  birds  with  grey- 
hounds,  is  said  to  afibrd  excellent  sport. 

O.  ietraxy  Lin.  &c.  Telrax  campeHrU,  Leach  andTctra 
Steph.  Little  Bustard,  Field  Dock,  or  Field  Bustarnelle. 
Variegated  with  black,  rufous,  and  white ;  with  blark 
zigzag  markings  above,  white  beneath;  neck  black, 
with  a  double  white  ring.  Collar  of  the  female  of  the 
same  colour  as  the  back,  and  the  breast  rufous- white, 
streaked  with  dusky.  About  seventeen  or  eighteen 
inches  in  length,  and  about  the  siee  of  a  pheasant.  Na- 
tive of  several  countries  of  the  south  of  Europe;  of 
Southern  Russia,  and  of  the  deserts  o^Tartary ;  rare  in 
the  northern  regions,  although,  according  to  Acerbi,  it 
has  been  traced  to  Lapland.  In  this  island  it  is  ex- 
tremely scarce,  only  a  few  instances  of  its  having  been 
shot  in  the  south  of  England  being  on  record.  It  ma- 
nifests the  shyness,  and  most  of  the  other  habits  of  the 
preceding.  If  disturbed,  or  alarmed,  it  wUl  fly  for  two 
or  three  hundred  paces,  not  far  from  the  around,  and 
then  run  faster  than  a  man  on  foot  can  follow.  The 
sexes  pair  in  May ;  and,  about  the  end  of  June,  the 
female  lays  from  three  to  five  eggs,  of  a  beautiful  glossy 
creen.  As  soon  as  the  young  are  hatched,  the  hen 
leads  them  about ;  and  they  begin  to  fly  early  in  Sep- 
tember. Before  that  period  they  squat  down,  on  the 
slightest  noise,  and  will  sooner  be  crushed  than  attempt 
flight.^  The  flesh  of  this  species  is  dark-Coloured,  but 
much  in  request  by  the  epicures. 

Struthio,  Lin.  &c    Ostrich. 

Bill  moderate,  obtuse,  straight,  depressed  at  the  tip,  Snt 
which  is  rounded  and  un^uiculated;  the  mandibles  equal 
and  flexible;  nostrils  situated  near  the  surface,  and 
about  the  middle  of  the  bill ;  legs  very  long,  very  ro- 
bust,  and  muscular,  with  only  two  toes  directed  for- 
wards,  toth  of  them  thick  and  strong,  but  the  inner 
much  shorter  than  the  outer,  the  former  provided  with 
a  large  and  blunt  daw,  the  latter  dawless,  the  tibia  very 
fleshy  to  the  knee ;  wings  unfit  for  flight,  being  com- 
posed  of  soft  and  flexible  feathers,  and  armed  with  a 
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taiibo-  double  ipiir.    Thc'stcWum  is  destitate  of  a  ridge,  or   hood  c£  Goa  than  in  Arabia ;  and  they  no  longer  ap-  Omtth<N 

iify    keel;  and  the  muscles  of  the  breast  are  so  small,  as  not    pear  beyond  the  Ganges,  although^  according  to  the  ^^^ 

"V^  to  haw  power  sufficient  to  expand  the  wings,  so  as  to    ancients,  they  once  existed  there.    Their  natural  ali« 

lofltun  the  body  of  the  bird  in  the  air,  whereas  those    ment  is,  as  we  have  said,  entirely  of  a  Vegetable  descrip« 

of  the  legs  snd  thighs  are  very  large,  and  well  adapted    tion,  as  grass,  fruit«,  grain,  &d.  and  they  mAy  frequent* 

for  long  and  powerful  strides.    We  should  add  to  these    ly  be  seen  pasturing  with  the  sebra  and  quagga.     Yet„ 

duncters,  that  the  birds  of  which  they  are  predicated    so  blunted  is  their -sense  of  relish,  so  keen  their  vora-> 

ire  provided  with  a  capacious  crop,  a  considerable  ven«    city,  and  so  powerful  their  facul^  of  digestion^  that 

tricfe  between  thecrop  and  the  giaaard,  long  blind  giits,    mj  will  gulp  down  hard,  and  even  noxious  matters^ 

snd  a  very  ample  doaca,  in  which  the  urine  accomu-i    ss  wood,  plaster,  gkss,  stones,  lead,  copper,  &&>    **  I 

lates,  as  in  the  bladder  of  other  animals,  *  so  that  they    saw  one  at  Onm,"  says  Dr.  Shaw,  "  thai  swallowed 

are  the  only  birds  that  urinate.    They  swallow,  almost    without  any  seeming  uneasiness  or  inconvenience  se* 

w^oot  ducrimination,  any  substance  that  is  not  too    veral  leaden  bullets,  as  they  were  thrown  upon  thc- 

largetopassdowii  the  gullet,  and  thai  happens  ta  be    floor,  scorching  hot  Arom  the  mouKl.'*     It  is  certain, 

presented  to  them ;  but  their  natural  food  ia  vegetables    however,  that  the  idea  of  their  digesting  iron,  andother 

of  virioos  sorts. '  They  are  polygamous,  each -male  as.    metals,  is  quite  erroneous ;  and  we  nhay  add,  that  they 

aodsting  with  three  or  four  females^  who  deposit  their    frequently  fall  victims  to  their  undistinguishing  appe^- 

eggt  in  a  ctMnmon  reoeptade,  elich  laying  about  twelve    tite,  for  they  have  been  seen  to  die  in  consequence  of 

or  foortsen.     As  the  genus  is  now  oonstrneled,  only    eating  quicklime,  bits  ofcopper,  nails,  &c    They  oftati 

one  species  is  known,  namely,  occasion  serious  injury  to  the  fanners  in  the  interior  of 

KhL      &  camdut,  lin.  &c  Blaci  Osirieh,  or  Ostrich*  Body    Southern  Africa,  by  coming  in  flocks  inta  their  fields, 

bkek,  the  featJiers  varied  with  white  and  grey ;  pri-    and  so  effectually  destroying  the  ears  of  wheat,  that,  in 

amy  quills  and  tail-feathers  white ;  the  female  broWn,    a  large  tract  of  land,  often  nothing  but  the  bare  straw 

or  ash-grey,  where  the  male  is  Uack.    The  head  is    is  le^.    The  bod^  of  the  bird  is  not  higher  than  the 

loiaU  in  proportion^to  the  siae  of  the  bird,  which  is    com,  and,  when  it  devours  the  ears,  it  bends  down  it» 

the  largest  species  of  the  feathered  tribe,  weighing    long  neck,  so  that  at  a  little  distance  it  cannot  be  seen  r 

about  eighty  pounds,  and  often  measuring  upwards  of    but,  on  the  least  noise,  it  rears  its  head,  and  generally 

eight  feet  in  height,  and  as  many  in  length,  from  the    contrives  to  escape  before  the  farmer  gets  within  gun^ 

tip  of  the  bill  to  the  end  of  the  tail;  but,  from  the    shot.    According  to  the  Arabs,  the  ostrich  never  drinks  ;> 

f^und  to  the  top  of  the  back,  it  seldom  exceeds  four    but  that  which  was  kept  in  confinement  at  Paris  drunk 

feet,  the  rest  of  its  height  being  made  up  by  its>ex-    four  pints  of  water  a-day  in  summer,  and  six  in  winter. 

tremely  long  neck,  the  greater  pwl  of  which  is  flesh*    Notwithstanding  their  love  of  liberty,  these  birds  are 

coloured,  ami  ^rinkled  with  a  few  hairs.    The  feathers    easily  rendered  tame  and  tractable,  and  become  fami- 

on  the  body  are  lax  and  waving,  the  webs  on  both  sides    liar  with  persons  to  whose  appearance  they  are  habi« 

being  equal,  and  incapable  of  looking  into  a  compact    tuated ;   but  they  frequently  attempt  to  push  down 

whole.    There  are  two  alar  spurs,  namely,  one  on  the    strangers,  by  running  furiously  against  them,  and,  whea 

end  of  the  wing,  and  another  on  the  spurious  wingt    they  succeed,  they  not  only  peck  at  their  victim  with 

The  general  suspect  of  the  bird  bears  no  indistinct  re^    tfaeir  bill,  but  strike  at  him  with  their  feift  with  the  ut- 

iembboce  to  a  quadruped,  and  especially  to  the  cameH    most  violence.     The  inner  claw  being  exceedingly 

formiiiga  sort  of  link  m  the  gradation  between  twoim*    strong,  Dr.  Shaw  mentions,  that  he  once  saw  an  un- 

portant  dassea  of  animals ;  for  it  is  inclq>able  of  quit-    fortunate  person  who  had  his  belly  entirely  ripped  up  by 

ting  the  sml  ;  the  greater  ]>art  of  its  bodv  is  covered    one  of  these  strokes.    While  thus  engaged,  they  som^« 

widi  hair,  in  place  <^down,  its  upper  eye-lid  is  move^    limes  make  a  fierce  hissing  noise,  and  have  their  throes 

able,  and  furnished  with  long  eye-lashes,  and  its  organs    inflated,  and  their  mouth  gaping.    At  other  times  they 

of  vision  are  more  analogous  to  those  of  man  than  te    otter  a  sort  of  cackling  sound,  like  someof  our  poultry, 

those  of  birds.    The  conformation  of  its  feet  oMresponds,    especially  when  l^ey  have  subdued  or  routed  an  ad  ver« 

in  some  measure,  to  that  of  the  feet  of  the  camel ;  taid,    sary.    During  the  night  they  often  send  forth  a  doleful 

like  that  quadruped,  it  not  only  has  a  callosity  on  the    cry,  somewhat  resembling  t»e  distant  roar  of  a  lion,  or 

bresst,  and  another  near  the  oi  pubis,  but  its  back  is    the  hoarse  tone  of  a  bear,  or  an  ox,  as  if  they  sufiered 

elevsted.     The  generative  organs,  too^.are,  in  some  re#    great  pain.    The  voice  of  the  male  is  stronger  than  tluit 

•pecu,  assimilated  to  ^ose  of  mamnEiiferous  aniraals^    of  the  female ;  and  both  hiss  like  a  goose  when  irritat- 

Tiie  young,  during  &e  filrst  year,  are  ef  a  dnereous*    ed.    When  they  mn,  tiiey  apparently  assume  a  proud 

grey  colour,  and  have  feathers  on  the  head,  neck,  and    and  haughty  air ;  and,  even  when  in  distress,  they  ne« 

tiiighf,  which  faU  off",  and  are  not  afterwards  replaced,    ver  seem  to  be  in  a  great  haste,  Especially  if  the  wind 

These  birda  run  with  great  rapidity,  and  unfold  their    is  in  their  favour,  for  then  the  swiftest  horse  cannot 

viogs  in  the  course,  less  for  the  purpose  of  aiding  their    overtake 'them ;  but,  if  the  weather  is  hot  and  cala|, 

flight,  than  for  the  natural  play  of  corresponding  mus-    the  diflkulty  of  coming  up  with'  them  is  not  ao  greats 

des,  as  may  be  proved  by  their  raising  them  even  when    M.  Adanson  mentions  two  ostriches  which  afibrded 

nianing  against  the  wind^  when,  inst^  of  accelerating,    him  an  extraordinary  sight.    They  were  so  tame,  tlmt 

they  csn  cmly  contribute  to  retard  thehr  progress.  When    two  litUa  negroes  mounted,  both  together,  on  the  back 

moving  in  large  flocks,  they  have,  at  a  distance,  been    ef  the  largest    No  sooner  did  he  fbet  their  weight, 

mistaken  fM-  a  body  of  cavalry.  than  he  began  to  run  as  fast  as  possible,  and  carried 

Ostriches  hauat  open,  sandy,  and  desert  plains,  in    them  several  times  round  the  village;  nor  could  he  be 

which  they  can  roam  at  large,  and  which  they  traverse    stopped  othtrlrise  than  l^  obstructing  the  passage.   Te 

in  every  directioB,  with  inconceivable  speed.    Thus    try  thehr  Btreiwth,  he  directed  a  fulf-grown- negro  ta 

tbeyr  are  found  in  the  parched  solitudes  of  Africa,  from    mount  the  smiuiesty  and  two  others  the  uirgest  r  nor  did 

£g7pt  and  Batbary  to  the  Cape  of  Good  Hope,  and  in    this  burden  seem  at  aH  disprqxirtioned  to  their  ability. 

the  ulaada  and  regions  of  Asia  which  confine  with  those    At  first  they  went  at  a  pretty  sharp  trot ;  but,  wh^ 

latitudes.    They  are  lesa  common  in  the  neighbour^   they  became  heated  a  little,  they  expanded  their  wings 
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OrpUho-  as  if  to  fin  themielves,  and  moved  along  with  such 
'^V'  fleeCnets  that  they  scarcely  Beemed  to  touch  the  ground. 
The  Arabs  have  reduced  the  hunting  of  the  ostrich  to 
a  sort  of  science,  cbasinf  it  on  horseback,  and  beginning 
the  mMrsuit  with  a  genUe  gallop ;  for,  should  thev  be 
preapitate  at  the  outset,  the  matc|iless  speed  of  the 
game  would  immediately  carry  it  out  of  their  sight, 
and,  in  a  very  short  time,  beyond  their  reach ;  but 
when  they  proceed  gradually,  it  makes  no  particular 
effort  to  escape.  As  it  does  not  run  in  a  direct  linCf 
but  fint  on  one  ade  and  then  on  the  other,  its  pursuers 
save  much  ground  by  rushing  straight  onwards.  In 
eight  or  ten  hours,  or  in  a  day  or  two  at  most,  the  bird's 
strength  is  exhausted,  and  it  then  either  turns  on  the 
hunters,  and  fights  with  the  fury  of  despair,  or  hides  its 
head  and  tamelv  submits  to  its  fate.  The  natives  like* 
wise  surprise  these  birds  by  concealing  themselves  in 
ostrich  sKins,  and  thus  approach  them  without  being 
suspected.  In  Egypt,  greyhounds  are  employed  in 
coursing  the  ostrich,  and  running  it  down,  while  pa* 
tient  sportsmen  lie  in  wait  behind  a  bush  and  shoot  at 
it  as  it  happens  to  pass. 

The  omy  nest  which  the  female  makes,  is  a  hole 
which  she  scratches  in  the  sand,  and  which  is  studious* 
ly  concealed  in  the  most  retired  situation  which  she 
can  find.  It  is  about  three  feet  in  diameter ;  and  the 
sand  is  raited  to  the  height  of  a  few  inches,  the  whole 
being  surrounded  by  k  small  furrow  for  the  reception 
of  the  rain  water.  Each  femsle  usually  deposits  about 
twelve  or  fifteen  eggs ;  and  the  incubation  lasts  about 
six  weeks.  It  has  been  commonly  believed  that  the 
mother,  after  copfiding  her  eggs  to  the  sand,  and  cover* 
ing  them  up,  leaves  them  to  be  hatched  by  the  heat  of 
the  climate,  and  abandons  her  offspring  to  their  own 
devices.  Recent  travellers  have,  however,  assured  us, 
that  no  bird  whatever  has  a  stronger  affection  for  her 
yonng  than  the  ostrich,  and  that  none  watch  their  eggs 
with  greater  asBiduit;|r.  It  happens,  possibly,  that  in 
burning  sands  there  is  less  necessity  for  the  continual 
aitdng.  of  the  female,  and  that  she  may  frequently  leave 
her  effgs  without  any  risk  of  their  being  chillea :  but, 
thott^  she  sometimes  forsakes  tbem  by  day,  "she  al* 
pays  carefully  broods  over  theni  bv  night :  and  Kol- 
ben,  who  saw  great  numbers  of  this  species  at  the 
Ciqpe  of  Good  Hqpe,  affirms  that  they  sit  on  their  eggs 
like  other  birds,  and  that  the  ntudes  and  females  tske 
the  office  by  turns,  as  he  had  frequent  opportunities  of 
observing.  Nor  is  it  more  eonnstent  with  £Mt,  that 
they  forsake  the  young  as  soon  as  the  latter  are  exclud* 
ed  from  the  shell ;  for  they  are,  on  the  contrary,  very 
assiduous  in  supplying  them  with  grass  and  water  be* 
fore  they  are  able  to  walk ;  and  they  will  defend  them 
firom  harm  even  at  the  risk  of  every  danger  to  thenu 
selves.  The  females,  which  are  united  to  one  male, 
deposit  all  their  eggs  in  the  same  place,  which  they 
hatch  all  together,  the  male  taking  his  turn  of  sitting 
on  them.  Unaware  of  this  circumstance,  lAxmk  had 
asserted,  that  one  female  sometimes  lay snear  fifty  eggs. 
Levaillant  informs  us,  Aathe  started  an  ostrich  frmn 
its  nest,  in  which  he  found  eleven  eggs,  quite  warm, 
and  four  others  at  a  little  disranee  from  .them.  Those 
m  the  nest  had  young  in  them ;  but  his  attendants 
es^gerly  caught  up  the  detached  mies,  assuring  him  that 
they  were  perfectly  good  to  eat,  for  that  near  the  nest 
were  always  placed  a  certain  number  of  e^^  iN^uck  the 
birds  do  not  sit  upon,  and  which  are  designed  for  the 
fint  nourishment  of  the  future  progeny.  "  Expcnenoe," 
adds  this  enterprising  traveUer,  «<  has  convinced  me  of 
the  truth  of  this  observation;  for  I  never  afterwards 


met  with  an  ostrich's  nest  without  finding  eggs  dis-  Onhii 
posed  in  this  manner  at  a  small  distance  from  it*'    ^> 
Sometime  after,  he  happened  to  encounter  a  femsle  oi-  ^^ 
trich  on  a  nest  which  contained  thirty-two  eggs,  snd 
twelve  more  were  arranged  at  an  inconsiderable  interval, 
each  in  a  separate  cavity  fbrmed  for  it.    He  remained 
near  the  place  for  some  time,  and  saw  three  feooales 
come  and  alternately  seat  themselves  on  the  nest,  each 
sitting  for  about  a  quarter  of  an  hour,  and  then  giving 
place  to  another,  who,  while  waiting,  sat  dose  by  the 
side  of  her  "idiom  she  was  to  succeed.     It  is  alleged, 
however,  that  immediately  under  the  torrid  2one  little 
or  no  incubation  is  required ;  but,  even  in  that  esse, 
the  parents  are  the  tender  and  fhithfal  hurses  snd 
guardians  of  their  young,  which  they  waieh  with  nn. 
oeasinff  concern.    When  surprised  by  men,  they  wiH 
run  a  utde  way  from  the  nest,  describe  drenlsr  move- 
ments, and  expand  their  feathers,  with  «  view  to  with* 
draw  attention  fVom  their  chsorve.    The  ^gs  are  very 
large,  hard,  and  heavy,  and  willsometimee  wei^habmit 
three  pounds  each,  of  a  dirty  white,  marbled  with  light 
yellow.    They  are  reckoned  a  delicate  article  of  food, 
and  are  dressed  iti  different  ways  for  the  table.    Owing 
to  the  thickness  and  strength  of  their  sheU,  they  are 
easily  preserved  for  a  great  length  of  time,  even  at  acs, 
and  without  the  trouble  of  constantly  turning  them.  At 
the  Cape  of  Good  Hope  they  are  usually  sold  for  about 
sixpence  a-piece;  and,  from  their  large  sixe,  one  of 
them  win  serve  two  or  three  persons  at  a  meal.    With* 
in  them  are  often  found  a  number  of  oval-shaped 
pebbles,  of  the  siae  of  a  marrow-flit  pea,  of  a  pale  yeU 
low  hue,  and  exceedingly  hard,  which  are  frequently 
set,  and  used  fbr  buttons.     Mr.  Barrow  says,  that  be 
saw  in  one  egg  nine,  and  in  another  twelve  of  these 
ccmcretions.    The  diell  is  made  into  drinking  cops, 
and  other  utensils,  and  is  often  set  in  silver,  or  goJd, 
being  very  herd,  and  equal  in  appearance  to  the  finest 
ivory.     It  is  also  cut  into  small  peces,  and  used  for  or- 
namcntiU  purposes.    The  entire  shells,  suspended  in 
the  domes,  or  arches,  are  among  the  more  ordinaiy  de- 
corations of  the  mosques  and  of  the  chordies  of  the 
eastern  Christians ;  and  they  are  used  as  objects  of 
dress  by  the  Hottentots.     When  the  Nassmones,  s 
people  of  Lybia,  went  to  war,  they  had  their  breasts 
covered  with  ostKch  hides,  as  some  tribes  of  Arabs  hsve 
at  this  day.    The  caravans  of  Nubia  convey  to  Cairo 
qusntities  of  the  plucked  Mns  of  these  birds,  which 
form  a  very  thick  leather.    The  long  white  feathers  of 
the  wings  and  tail  are  in  great  request  for  parade  dress, 
even  in  Europe,  and  form  an  important  article  of  traffic 
at  Constantinople ;  they  are  also  worked  into  elegant 
fans ;  bat  it  is  painful  to  reflect  that  thej  are  most  vs- 
lued  when  pluoced  from  the  iive  bird.     The  ostrich  hsi 
usually  a  considerable  layer  of  fat  about  the  intestines. 
When  the  Arabs  kill  one,  they  make  an  opening  in  the 
throat,  under  which  they  tie  a  ligature,  and  agitate  the 
bird  with  violence;  they  then  unbind  the  ligature, 
when  a  large  quantity  of  fiittj,  bloody,  and  oily  matter 
comes  out.    This  they  use  m  the  prejiamtion  of  their 
dishes,  and  apply  it  in  cases  of  riieunaatiam  and  psraly- 
ais.    Acoordmg  to  Pliny,  the  Romana  employed  it  for 
the  same  purposes,  and  set  a  high  value  on  it.     In  re* 
gard  to  the  flesh  of  the  ostrich,  it  is  reported  to  be  no 
savoury  dish  ;  but  various  tribes  of  Africans  eat  it  with* 
out  scruple ;  and,  in  ancient  times,   whole  nations  of 
Arabia  were  denominated  Strutkophagi^  though  now 
they  abstain  from  it,  Mahomet  haviogr  adopted  the  Mo- 
saiod  doctrine  of  its  being  unclean.     The  young  sre 
preferred  to  the  full-grown  birds ;  and  the  females  to 
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favtho.  tbenabi.  The  BfinjaisiiitroduGod  the  ostrich  at  their 
repasU;  Apidua  has  described  the  mode  of  dressing  it ; 
sod  Helioeabalus  exhibitedj  at  a  sizigle  feasts  the  brains 
of  six  handred  of  these  birds  i 


Rhea^  Lath.  Vieill.  Tem.    Struthio,  Lin, 


lEi. 


Bill  stcaighty  short,  soft,  dearesaed  at  the  base,  a 
little  compress^  at  the  tip^  wh^h  is  obtuse  and  unguis 
cokted,  lower  mandible  much  depressed,  flexible,  and 
rounded  at  the  tip ;  nostrils  on  the  lateral  aiirface  of  the 
bill,  Isige,  longitudinal,  defl,  and  open ;  legs  long,  and 
rather  stout,  with  tbsee  toes  before,  and  a  callosily  be* 
hind ;  wings  sborl;,  with  the  phalanges  furnished 
with  &athei:%  more  or  less  loi^,  and  terminating  in 
sqmr. 
lerict-  /2»  Jiurieaaa,  Lath.  Tem.  American  Ekent  or 
isMfica*  Ostrich*  Bocfy  white,  wings  and  back  ob« 
acBielj  grey.  Varieties  entirely  white,  or  entirely 
bisdc,  also  occnr.  Thisisthe^mifidii  of  the  American 
Indisns,  but  not  the  Toiiyoif,  aa  alleged  by  Buffon.  It 
is  s  natiTe  of  South  Amfsncs,  in  some  parts  of  which  it 
ii  reiy  cnmsaop^  aa  in  die  colder  mountainous  regioiis 
of  Peru,  in  the  vall^s  of  Chili,  wjiich  separate  the 
chsiiis  of  tbe  Andes,  m^  the  Magellanic  territories,  &c 
At  present  it  ia  acaroe  in  Paraguar^  but  more  common 
in  the  plains  of  Monte  Video,  ana  in  the  missions  and 
vide-t^eading  level  tract  of  Buenos  Ayres.  It  never 
penetntes  into  the  woods,  but  ranges  along  the  open 
fists.  It  IB  somewhat  less  than  the  ostrich,  being  about 
six  fSset  in  height,  of  which  the  neck  is  two  feel  eight 
inches.  The  wings  stretch  from  tip  to  tip,  no  less  than 
eight  leet;  but,  on  aocount  of  the  webs  being  disunit- 
ed, they  are  useless  in  flight,  hanging  over,  and  hiding 
the  tsil,  which  is  composed  of  slKurt  feathers,  of  equal 
lengths.    The  female  is  a  little  smaller. 

These  birds  are  observed  either  in  pairs,  or  in  bands, 
which  sre  sometimes  composed  of  more  than  thirty  in« 
dividnsls.  In  those  parts  of  the  cpuntry  where  they 
are  not  hunted,  they  readily  approach  ruial  habitations^ 
and  seem  not  to  be  scared  oy  people  on  foot;  but, 
where  they  are  objecta  of  the  chase,  they  become  very 
sbj,  end  fly  out  of  one's  sight  with  great  precipitation, 
io  that  a  person  requires  to  be  welf  mounted  m  order 
to  overtake  them.  When  noosed,  they  kick  with  great, 
snd  even  dangerous  violence ;  and,  in  the  midst  of  the 
chase,  they  aometimes  wheel  suddenly  about,  and  elude 
ihdr  punmcr.  When  tranquil,  their  deportment  is 
grave  and  majestio;  for  they  hold  their  head  and  neck 
elevated^  and  their  hack  in  a  rounded  attitude,  in 
pasturing^  they  lower  their  head  and  neck,  and  cut  the 
glass  on  which  they  Seed.  They  are  excellent  swim*: 
men,  and  cross  rivers  and  swamps  with  great  ease. 
The  scxea  pair  in  July,  when  the  males  utter  a  sort  of 
lowing,  resembling  that  of  the  cow.  The  female  be- 
gins to.  lay  4dbout  the  end  of  August,  and  the  first  young 
ones  appear  in  November.  The  nest  is  a  wide,  but 
shallow  hollow,  scooped  out  on  the  bare  ground,  and 
without  any  attempt  at  concealment,  but  sometimes 
lined  with  straw.  The  eggs,  which  are  eaiiallv  lax]^ 
at  both  ends,  and  contain  about  two  pounds  of  liquid 
eadiy  have  a  very  smooth  whitesurftce,  mottled  with 
yellow.  They  afford  an  excellent  didi  at  table,  and 
are  mudi  oaed  in  making  of  biscuiL  The  number 
which  each  fSemale  deposits  is  not  exactly  known ;  for, 
though  seventy  or  eighty  are  sometimes  found  in  one 
nest,  these  sre  doubtiess  the  produce  of  several  hens ; 
bat  a  single  male,  according  to  Aaara,  hatches  and  rears 
the  brood,  and  odls  them  togedier  by  a  hissing  noise. 
The  yooBg^  which  are  hied  in  houses  not  only  become 


immediately  familiar^  but  are  of  such  a  prying  disnosi-    Oraitho. 
tion,   that  they  explore  every  apartment,  and  look      '®^* 
through  the  windows  to  observe  wjjat  is.  passing  in  ^^"^^'^^ 
other  houses.    The  flesh  of  the  young  is  used  at  table. 
The  domesticated  individuals  will  eat  fruits,  grain,  flies, 
6r  even  butchers'  meat;  and,  like  the  black  ostrich,  have 
been  known  to  swallow  indigestible  matters  thilt  are 
offered  to  them.    As  they  Ate  natives^  of  pretty  cool 
climates,  the  breed  might  perhaps  be  introduced  into 
Europe,  where  the  eggs,  flesh,  and  feathers,  might  fur« 
nish  valuable  articles  of  produce. 

R.  Nova  HoUandiaft  Tem.  Casuarius  Novce  Hoi-  Novae  Hoi. 
landics.  Lath.  Dromaius  aier,  Vieill.  New  Holland  ^^^' 
Rhea,  Emu^  Cassowary,  or  Souihem  Casiowafy.  Dusky, 
with  the  bodv  hairy,  crown  flat,  shanks  serrated  be* 
bind.  The  leathers  about  the  head  and  neck  are  of  a 
hairy  texturoi  but  thinly  scattered  on  the  chin  and 
throat  When  the  bird  is  at  rest,  its  wings,  which  are 
very  short,  and  covered  with  feathers  like  those  on  the 
rest  of  the  body,  are  scarcely  discernible.  About  six 
feet  high,  and  seven  feet  long.  A  specimen,  which 
was  dissected,  had  no  gizxard,  the  liver  did  not  ex- 
ceed that  of  the  blackbird,  and  j^et  the  gall  Uadder 
was  large,  and  distended  with  ^  bile.  The  crop  con« 
tained  at  least  six  or  seven  poundis  of  grass,  flowers, 
and  a  few  berries  and  seeds.  The  intestinal  canal  was 
six  yards  lon|^,  and  the  lungs  were  separated  by  a  dia- 
phragm. This  singular  species  inhabits  New  Holland, 
where  it  is  not  uncommon,  being  frequently  seen  by 
the  settlers,  but  it  is  exceedingly  shy,  and  runs  so 
swiiU^,  that  a  grqrhdund  can  scaroely  overtake  it.  Hie 
flesh  as  said  to  taste  not  unlike  young  and  tender  beef.. 

Casuarius,  Lath.  VieilL  Tem.  Stbuthio,  Lin.  &c. 

Cassowaby. 

Bill  straight,  short,  compressed,  rouxided  towards  the  Casva- 
point;  ridge  kedcd,  and  a  bony  rounded  protuberance  arvs. 
at  the  base;  the  inferior  manoiUe  soft)  €euble,  and 
ai^ular  near  the  eatremity ;  nostrils  situated  in  the  la- 
tml  part  of  the  pmnt  of  ihd  bill,  round,  and  open  in 
front ;  legs  strong  and  mu6culttr,''#ifhthx«e  toes  placed 
ftirwaixls,  the  inner  short,  and  aniied  with  a  very  lone 
and  strong  daw,  shanks  almost  enllrdy  covered  with 
^Bathers ;  wings  not  adapted  fiir  flight.  " 

C.'galiaius,  JStepli.   C.  emeii.  Lath.    Sirm^io  Caiua*  Galeatus.. 
rius,  Lin.  &C. .  Gakaied  Cofsofroiy.    filaek,  efown  ga« 
leated,  body  hairy,  head  and  part  of  the  neck  naked 
and  bluish.    The  l^hnet,  or  homy  prbtuberanoe  on 
the  bead,  reaches  from  the  base  of  the  bill  to  the  middle 
of  the  crown,  and  is  three  inches  high,  the  fore  part 
black  and  the  hind  part  yellow.    There  are  two  pen- 
dent oarandes,  partly  red  and  pardybloe^oBe  on  each 
aide  of  the  nedk.    On  the  breast  is  a  caUous  bare  part». 
on  which  the  bird  vests  its  body  when  on  the  ground.. 
The  rest  of  the  body  is  mostly  covered  with  brown-^ 
ish  black,  loose- webbed  feathers,  tw^^  of  which  gener» 
ally  arise  from  ope  shaft.    On  the  maap,  they  are  at. 
least  fourteen  inches  long,  and  hang  down  in  place  of 
a  tail.    The  wings^  if  so  the^  may  be  oalllK),  ar^  not 
furnished  with  feathers^  having,  .each  only  five  bare 
shafts,  that  somewhat  resemble  th^  quills  of  a  p(Hrcu«i 
pine,  the  longest  ten  or  twelve  inches*  and  of  a. dusky 
nue'i  and  at  the  end  of  the  last  join^  there  is  a  sort  of 
chi#.    In  bulk,  this  bird  is  not  mferior  to  the  ostrich, 
though,  from  having  a^  much  ahorter  necki  it  is  not  neaa 
so  tall.    It  haa  short  intestines  like  those  of  camivor* 
Otts  animals ;  and  there  is  a  double  coecsim^  a  gall* 
bladder,  Sic    The  eggs  are  narrower,  and  of  a.  more 
ek)Dgaied  foim  than  UMse  of  theosfiriob^^tfid  of  a  gree^ 
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Ornitho-  ish  Of  greyish  cast^  beaatifulW  varied  "with  elevated 
J^^T^  grass-green  spots,  and  marked  towards  their  smaller 
extremity  with  white.  These  are  deposited  in  the 
sand,  and  hatched  by  the  heat  of  the  sun  at\d  of  the  at- 
mosphere, or  by  that  of  the  parent,  where  the  temper- 
ature of  the  climate  is  insufficient  The  species  occurs 
in  the  eastern  parts  of  Asia,  towards  the  south,  particu- 
larly in  the  Molucca  Islands^  those  of  Banda,  Java, 
Sumatra,  and  the  adjacent  countries,  but  seldom  in 
plenty,  nor  ever,  we  believe,  beyond  the  confines  of  the 
torria  Eone.  Th^  are  said  to  be  most  numerous  in 
the  deep  forests  of  the  island  of  Ceram,  along  the  south- 
em  coast  Their  food  consists  of  vegetables ;  and,  in 
confinement,  they  will  eat  bread,  applesi  &c.  which  they 
awidlow  whole,  as  they  do  almost  any  thing  that  is 
presented  to  them.  They  are  fierce  and  powerAil  birds, 
deftod  themselves  vigorously  with  their  strong  bill, 
and  will  break  in  pieces  almost  any  hard  substance. 
They  will  likewise  strike  in  a  very  dangerous  manner 
with  their  fbet,  at  such  objects  as  happen  to  offend 
them.  They  are  capable  of  being  tamed,  and  will  even 
bear  confinement  in  Europe ;  but  th^  are  rather  ob« 
jects  of  curiosity  than  of  utility,  ^eir  flesh  being  blade,' 
tough,  and  juiceless. 


ORDER  XII. 

ORALLifi,  or  WADBRS. 

OajkLLis.  Bill  of  various  forms,  but  most  frequently  straight, 
prolonged  in  a  conical  direction,  and  compressed,  more 
rarely  depressed,  or  flat ;  legs  slender,  long,  more  or 
less  naked  above  the  knee,  and  furnished  sometimes 
with  three,  but  more*  frequently  with  four  toes,  or  at 
least  the  rudiment  of  a  fourth. 

Many  d  the  birds  included  in  this  order  are  semi- 
noctumal,  stalking  along  the  margin  of  the  sea,  lakes, 
or  rivers,  and  feeding  on  fish,  or  their  fry,  reptiles, 
worms,  or  insects.  They  are  furnished  with  long  wings, 
auited  to  the  extensive  migrations  which  they  under- 
take at  stated  seasons^  and  for  which  purpose  they  as- 
sociate in  numerous  bands,  the  young  and  the  old  tra« 
veiling  separately.  Many  of  them  enter  into  the  wa- 
ter wnhout  swimming,  but  they  are  capable  of  the  lat- 
ter, and  even  of  diving  when  occasion  requires. 

Tridaciyims,  or  niih  Three  Toes, 

OBdicnemus,  Tem.  Cuv.  Vieill.   Fbdoa,  Leach,  Otis, 
Lath.  Charadrius,  Lin.  &c.  Thick-Kneb. 

<EoxcME-       Bill  long^  than  the  head,  straight,  strong,  compress* 
icus.  od  at  the  ttp^  the  ridge  carinated,  the  lower  mandible 

with  the  tip  angular ;  nostrils  placed  in  the  middle  of 
the  beak,  longifudinal,  cleft,  and  open  in  fh>nt ;  legs 
kxig  and  slender,  with  three  toes  before,  connected  at 
the  base  with  «  membrane,  which  extendi  along  the 
toes ;  tail  distinctly  wedge-shaped. 
«repHtnf.  ^-  trepttanSf  Tem.  (E.  Europmus,  Vieill.  Fedoa 
adienemuf,  Leach,  Oiii  ^dknemus.  Lath.  Ckaradrius 
cedicnemus,  Lin.  Sec,  Commim  Thiek^kneef  Thick^kneed 
Busiardf  S^e  CuriefP,  Greui^  or  NorfM  Plover.  Grey- 
brown,  with  dusky  longitudinal  lines  above,  the  two 
primary  quills  bkiek  and  white  in  the  middle ;  belly 
and  thighs  white,  knees  thick,  as  if  gouty.  Length 
eighteen  inches,  extent  of  wing  twenty-six  mehes,  and 
weight  seventeen  ounces.  The  young  and  female  re^ 
aenme  the  mule,  4)111  are  duller  in  their  <x>louring. 

Thtfse  birds  are  found  in  various  quarters  of  Enropct 
Asia,  *and  'Africa,  frequentbg  opeui  billy,  and  sandy. 


or  stony  situations,  especially  heaths  and  laige  mea«  <^^^ 
dows,  or  com  fields.  In  France,  Italy,  and  other  south-  ^J^ 
em  parts  of  Europe,  they  are  pretty  plentifully  diffus*  ^"^ 
ed,  but  in  Germany,  Holland,  and  England,  they  are  ' 
more  scarce.  In  the  last*mentioned  country,  they 
principally  occur  in  Hampshire,  Norfolk,  Lincoln,  and 
some  districts  of  Kent  In  this  island,  as  in  France, 
&c.  they  are  migratory,  appearing  early  in  spring,  and 
departing,  possibly  to  Spam  or  Africa,  in  October  or 
November.  At  the  penod  of  leaving  us,  whidi  they 
do  during  the  night,  they  congregate  in  troops,  of  three 
or  four  hundred,  and  seem  to  put  themselves  under  the 
guidance  of  an  individual,  whose  voice  apparently  re- 
gulates their  movements.  Being  extremd^  shy  and 
timid,  they  generally  remain  motionless  while  the  son 
is  above  the  horison,  although  their  krffe  eyes  are  not 
daaBled  by  the  light,  and  &ey  perfectly  disoera  the 
approach  of  danger;  but,  in  the  evening,  and  during 
night,  th^y  fly  and  mn  about,  and  are  excessivriy  cla- 
morous, resorting  to  the  more  elevated  spots,  or  ap« 
proaching  houses.  If  roused  by  surprise,  in  the  day- 
tine,  they  skim  over  the  ground  with  their  wings,  or 
run  rapidly  along  the  fields,  and  then  stopshore,  idl  at 
once,  and  squat  down  on  tiie  ground.  ^^"^^  ^^^  ^^ 
various  inseces  or  their  larvse,  in  search  of  some  of 
which  they  turn  up  stones  very  dexterously.  They 
likewise  eat  snails,  the  contents  dTland-shells,  and  even 
small  lizards,  toads,  and  snakes.  In  a  small  eUintical 
excavation  in  the  sand,  or  among  stones,  the  female  de- 
posits two  or  three  eggs,  of  a  cinereous- white,  with  in* 
crusted-like  spots,  of  dusky-olive  brown,  and  hatches 
them  in  the  space  of  thirty  days,  the  male  remaining  by 
her,  and  assisting  in  rearing  the  young,  which,  though 
diey.  follow  their  parents  as  soon  as  they  are  extruded 
from  the  shell,  are  long  of  acquiring  the  power  of 
flight,  and  are,  for  a  consideral^e  time,  covered  with 
only  a  thick  grey  down.  The  hen  usually  conducts 
them  to  some  stony  field,  where,  owing  to  their  resem« 
blance,  in  general  colour,  to  the  stones,  they  are  not 
easily  discovered.  In  very  mild  winters,  some  have 
been  found  to  remain  all  the  year  in  the  south  of  Eng- 
landT  The  ^ttting  cry  of  the  male  has  been  compared 
to  the  turning  of  a  rusty  handle.  The  young  are  reck* 
oned  a  good  game,  and  even  the  full-grown  birds  are 
deemed  worthy  of  a  place  at  table. 

Arbnaria,  Bechst  Cuv.  Calidris,  lUig.  Leach,  VieilL 
Tringa  and  Charadrius,  Lin*  Sic  Sakderlimo. 

Bill  middle-sized,  slender,  straight,  soft,  flexible  in  Aaxa 
its  whole  length,  compressed  frpm  tiie  base,  towards  *^^ 
the  tip  depressed,  flatter,  and  obtuse ;  nostrils  lateral, 
and  longitudinally  deft ;  legs  slender,  with  three  tpes 
before,  umost  entirely  divided ;  wings  middle-sised. 

A.  variabiliSf  A.  vulgaris,  Bechst  Calidris  arenaria,  Varli 
Illig.  Leach.  Tringa  arenaria,  Lin.  &c.  Charadrnu 
ca^riSf  (the  young  bird,)  Lin.  Lath.  Charadrius  m- 
bidus,  (in  the  summer  plumage.^  Variable  or  Common 
Sanderling,  Sanderling,  Curwiaet,  or  Ruddy  Plover. 
Bill  and^  feet  black ;  lores  and  mmp  greyish ;  bsdy 
pure  white  beneath ;  shafts  of  the  primary  quills  white. 
During  the  two  annual  moultings  these  biros  appear  in 
a  sort  of  intermediate  garb,  so  that  we  are  not  to  be 
surprised  that  they  should  have  been  described  as  two 
or  three  distinct  species,  and  that  Temminck  should 
have  conferred  on  tnem  the  epithet  variable.  They  are 
found  in  Europe  and  the  north  of  Asia  and  America, 
•frequenting  the  sea«sfaores,  especially  in  spring  and 
autumn,  feeding  on  minute  marine  insects  and  worms, 
and  supposed  to  breed  in  the  arctic  regions. .  They  are 
not  so  plentiful  as  the  purre,  with  which  they  some- 
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times  associate ;  and  both  aire,  by  some,  indiflcriminate- 
)y  called  ox-hirdt.  Col.  Montagu  never  observed 
tfaem  between  the  months  of  April  and  Jaly ;  but  Mr. 
Boys  is  inclined  to  believe  that  they  breed  oti  the  coast 
about  Sandwich. 

HiMANTOPUS/ Meyer,  Bechst  Tern,    Charadrius, 

Lin.  &e. 

Bill  long,  slender,  cylindrical,  flattened  at  the  base, 
compressed  at  the  point;  mandibles  laterally  channelled 
to  the  half  of  their  length ;  nostrils  lateral,  linear,  long ; 
1^8  very  long  and  slender,  with  three  toes  before,  ef 
whidi  the  intermediate  is  united  to  the  outer  by  a 
brood  membrane,  and  to  the  inner  by  the  rudiments  of 
a  membrane,  the  nails  very  small  and  flat;  wings  very 
long,  the  primary  quills  greatly  exceeding  the  otners  in 
length. 

jm.  fltebmop/enif,  Meyer^  Bechst  Tem.  Charadnus 
himmiiopuM,  Omel.  Lath.  Long  Legged,  or  Salt  Plover, 
or  Long  Shanks*  (General  plumage  white ;  back  and  bill 
black,  the  latter  longer  than  the  head ;  legs  very  long. 

This  extraordinary  species  is  certainl^r  the  longest 
l^gcd  bird  in  proportion  of  any  that  is  known,  its 
limbs  being,  in  fiict,  thrice  as  long  as  its  body,  and 
withal,  extremdy  slender,  weak,  and  flexible.  Though 
generally  spread  over  the  world,  it  is  scarce  in  many 
oonntrin*  It  is  not  uncommon,  however,  in  some  of 
the  eastern  regions  of  Europe,  haunting  the  margins  of 
rivers  and  saline  lakes,  migrating  in  flocks,  and  visit- 
ing Hungary.  It  is  likewise  common  about  the  seas 
and  lakes  of  Asia,  and  is  a  bird  of  passage  in  Genbany, 
France,  Italy,  &c.  Specimens  fetched  from  Egypt, 
from  Bnunl,  and  from  the  East  Indies,  seem  not  mate* 
rialty  to  differ  from  those  of  Europe.  It  is  often  met 
with  on  the  shores  of  the  Caspian  Sea,  by  the  rivers 
which  fall  into  it,  and  in  the  southern  deserts  of  Inde- 
pendent Tartary.  In  Britain  it  is  very  rare,  nor  have 
Its  habits  been  satisfactorily  ascertained ;  but  it  is  sup* 
posed  to  feed  on  die  spawn  of  frogs,  tadpoles,  flies,  and 
aquatic  insects,  and  to  breed  in  the  extensive  salt- 
marshes  of  Hungary  and  Russia.  M.  de  la  Motte  in- 
formed M.  Temminck,  that  they  were  known  to  breed. 
In  1818,  near  the  town  of  Abbeville. 

HjBMAToPus,  Lin.  &c    Otstxr^Catchu. 

Bill  long,  stout,  compressed,  tip  much  compressed 
and  cnneated ;  nostrils  lateral,  longitudinally  deft  in 
the  channel  of  the  bill ;  legs  strong  and  muscular,  with 
tfiree  toes  before,  that  in  the  middle  connected  with  Uie 
outer  as  far  as  the  articulation  by  a  membrane,  and  to 
the  inner  by  the  slight  rudiments  of  one }  wings  middle- 
sized,  the  first  quill  largest. 

H,  oHralegut,  Lin.  &c  Common  Oytter  Catcher, 
Pied  Ojfsier  Catcher,  at  Sea  Pie*  In  Uie  Hebrides,  it 
is  called  Tirma  and  TrilUchan  ;  in  Shetland,  Chalder  ; 
and,  in  Orkney,  Chaldrie,  Sheldrake,  Skelderdrake,  and 
Scolder.  Upper  parts  of  the  body  black,  under  parts, 
a  band  on  the  throat  and  wings,  the  rump  and  base  of 
the  tai],  white. 

Thu  species  occurs  not  unftequently  along  the  sea- 
eoasts  of  Europe,  on  the  basins  of  the  Caspian,  in  some 
parts  of  North  and  South  America,  and  in  Senegal.  In 
smtumn  thcv  are  very  abundant  on  some  parts  of  the 
coasts  of  HoMaad  and  Great  Britain  >but,  in  winter,  they 
mostly  retire  intothe  interior  regions  of  the  country,  or  to 
the  south.  They  feed  on  marine  insects,  shell-fish,  and 
mollttsca,  and  derive  their  name  from  insinuating  their 
bill  into  th^  cpen  shells  of  oysters,  and  extracting  the 
contents.    TMr  btll  is  so  excellently  contrived  to  pro- 


cure their  }iving,  that,  if  they  find  a  limpet  but  a  little  Omiiho- 
loosened  ftom  a  rock,  they  bring  it  off  m  a  moment ;  ^^^' 
or,  if  the  shell  fish  is  on  its  guard,  and  more  firmly  ~^'  "^ 
fastened,  they  knock  it  off  as  dexterously  as  any  fisher- 
man who  is  accustomed  to  uf  e  it  as  bait.   At  the  recess 
of  the  ti(}e  they  have  been  known  to  rip  up  flounders, 
&C.  that  were  caught  up  in  nets,  and  to  mck  out  undi« 
gested  shell-fish  from  their  stomach.    They  are  verv 
clamorous,  especially  when  in  flocks,  or  when  alarmea. 
They  are  capable  of  swimming,  and  will  allow  them- 
selves to  be  tossed  on  the  waves,  but  regain  the  land 
at  pleasure.    The  female  makes  no  nest,  but  lays  four 
6gg*i  of  the  siae  of  those  of  the  lapwing,  of  an  oliva- 
ceous  brown,  blotched  with  black,  on  the  bare  ground, 
or  on  the  grass,  above  high  water  mark,  and  arranged 
in  the  form  of  a  square,  with  the  small  ends  inwards, 
so  as  to  give  the  greatest  security  and  warmth  to  each. 
The  incubation  lasts  twenty  or  twenty-one  days ;  and 
the  females,  during  the  sultry  time  of  the  day,  frequent- 
1 V  abandon  their  eggs  to  the  heat  of  the  sun,  leaving 
tiiem  at  nine  or  ten  o'clock  in  the  morning,  and  resum- 
ing their  sitting  at  three  in  the  afternoon,  unless  it 
should  happen  to  rain,  when  they  continue  on  them. 
During  this  season  the  male  is  very  watchful,  and  on 
the  least  alarm  utters  a  loud  scream,  and  flies  ofl^  as 
does  also  the  female  after  running  to  sbme  distance. 
The  young  are  at  first  covered  with  a  brown-grey 
down,  and  drag  their  steps  on  the  beach,  but  are  soon 
enabled  to  run  and  conceal  themselves  among  tufts  of 
grass,  &c.  so  as  not  to  be  easily  observed.    The  flesh 
of  the  mature  birds  is  somewhat  black,  tough,  and  un« 
savoury,  but  that  of  the  youn^  is  eatable ;  and  both  it 
and  the  eggs  are  accounted  delicious  by  the  inhabitants 
of  the  Faroe  Isles. 

Charadrius,  Lin.  &c.    Flovkb. 

Bill  shorter  than  the  head,  slender,  straight,  com*  Craka- 
pressed,  mandibles  protuberant  near  the  tip ;  nostrils  aaiut. 
basal  and  longitudinal,  deft  in  the  middle  of  a  large 
membrane,  wnich  invests  the  nasal  foss;  legs  long,  or 
moderately  so,  slender,  with  three  toes  before,  the  outer 
connected  to  die  middle  one  by  a  short  membrane,  and 
the  inner  divided ;  tail  slightly  rounded  or  even ;  wings 
middle-sized  and  armed,  either  with  a  tubercle,  whidi 
is  sometimes  scarcely  perceptible,  or  with  a  spur. 

Most  plovers  are  partial  to  the  muddy  borders  of 
great  rivers  and  marshy  situations,  subsisting  on  small 
worms  and  various  aquatic  insects ;  but  some  of  them 
affect  dry  sandy  shores.  They  have  their  English  an* 
pellation  from  the  French  pbtvier,  deduced  from  the 
Latin  pluvialis,  because  they  are  supposed  to  take  plea* 
sure  in  rain,  or  because  they  arrive  in  France  from  the 
north  during  the  autumnal  rains.  In  general  they  live 
in  groups,  more  or  less  numerous,  .and  are  migratory, 
the  adults  preceding  the  young  in  their  periodic»d 
flights.  Most  of  them  moult  twice  in  the  course  of  the 
year,  and  the  males  and  females  are  seldom  very  dissi* 
milar'in  appearance.  So  insensibly,  too,  do  the  species 
glide  into  one  another,  that  their  distinct  extrication  is 
attended  with  considerable  difficulty.  All  nestle  on 
the  ground.  They  run  much  on  the  soil,  pressing  it 
with  their  feet,  to  bring  out  the  worms  and  insects. 

C  pluviaUs,  Lin.  &c.  Golden,  or  Green  Plotter  i  piu^igiig. 
Prov.  Grey,  or  Whistling  Plover;  and  by  some  called 
YelUm  Plover,  Spotted  with  black  and  green  above, 
whitish  boieath;  breast  grey,  with  dusky  spots;  bade 
and  legs  grey.  Weight  between  seven  and  eight 
ounces ;  length  ten  inches  and  a  half;  and  alar  extent 
one  foot  ttod  nearly  seven  inches.    In  May  the  female 
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Omttho-  >  UjH  four  flggfl,  of  the  tiae  «nd  il^pe  of  these  of  the  they  set  their  net  in  an  ednotageoue  positknii  end  Qmuu 

,^^^^\      ^pwinff*  and  of  a  cinereous  olive  colour,  blotched  with  taking  up  a  stone  in  each  hand*  went  behind  it,  when,    i^. 

~  ""         dusky.    The  young  run  as  soon  as  hatched,  and  follow,  striking  the  stones  against  one  another,  they  roused  it  ^"^O 

the  mother  to  damp  places  in  search  of  worms.  At  first  from  its  sluggishness,  and,  by  degrees,  drove  it  into 

they  are  clothed  wiUi  a  dusky  down,  and  for  a  eon«  the  net    But  the  more  certain  and  expeditious  ezecu* 

siderable  time  are  incapable  ai'  fiyinff.    During  the  first  tion  of  the  gun  has  nearly  suspended  these  devices, 
year  their  upper  parta  are  cinereous-^Uack,  with  dnere-*        C  kuUumla,  Lin.  &c.     C  torguatuit  Leach%    Ringed  HUtkvi 

ou«-.yellow  spots.     In  their  early  nonage  the  parents  Plover  or  Ringed  DoUrel^  Prov.  Sea  Lark,  Sand  Lark, 

protect  them  with  great  care  and  courage,  and  will  or  Dulndlfy.   Grey- brown  above,  white  beneath;  breast 

ihrow  themselves  in  the  way  of  dogs  or  men,  and  even  black  ;  forehead  dusky,  with  a  white  stripe ;  crown  of 

simulate  lameness,  to  draw  off  the  attention  of  the  in*  the  head  brown;    bill  red,  with  the  tip  blade;  feet 

tmder  from  their  offspring.  yellow.  The  full  grown  male  is  nearly  of  the  siae  of  the 

The  golden  plover  is  a  very  common  bird,  being  common  lark,  measuring  about  nine  inches  six  lines  in 

found  in  most  parts  of  the  known  world.     In  this  length,  and  eleven  inches  in  alar  extent^  and  wei^^iing, 

island  it  haunts  open  heathy  moors  and  the  sea-coast,  on  an  average,  two  ounces. 

in  winter,  repairing  to  the  uncultivated  wastes  of  the        The  ringed  plover  is  very  generally  diffuaed  over 

north  ibr  breeding.     In  many  parts  of  Franoe  these  the  known  world,  having  been  observed  eviSn  in  New 

birds  appear  in  flecks  in  spring  and  autumn.    As  their  South  Wales ;  and  it  enlivens  the  sea-shores*  with  its 

numbers  speedily  reduce  the  Uving  aliment  on  which  hopping  movements  and  loud  twitterings,  Alppit^ 

they  subsist,  in  a  given  range^  they  are  seldom  observe-  nimbly  alopg  the  sands,  and  taking  short  fiighta,  and 

ed  to  remain  twenty-four  hours  in  the  aame  spot.   The  then  alighting  and  running  again ;  but,  if  disturbed,  it 

first  fall  of  snow  usually  induoea  many  of  them  to  make  flies  quite  off.    That  some  of  them  mav  quit  Uiis  coun- 

for  a  more  temperate  dimate ;  and  severe  frost,  bj  lock-  try  in  autumn  is  not  improbable,  and  has  been  asserted 

ing  up  the  means  of  their  sustenance,  drives  off  the  rest,  on  respectable  authority ;  but  Montagu  has  repeatedly 

Thdr  manner  of  feeding  keepe  than  in  cotiatant  mo-  found  some  of  them  during  our  severest  winters.  They 

tion,  while  sevend  seem  to  act  as  sentinels,  and,  on  the  feed  chiefly  on  marine  insects,  and  worms  that  live  in 

approach  of  danger,  utter  a  whiatling  scream,  which  is  the  sand ;  and,  when  a  flock  of  them  has  been  making 

the  signal  of  flight.    In  flying  they  follow  the  direction  a  repast,  the  sand  is  perforated  wiUi  numeroua  small 

of  the  wind,  ranged  in  verv  long  and  dose  lines,  which  holes.     They  pair  early  in  May,  and  the  female  makes 

form  transverse  bands  in  toe  air.    The  flocks  disperse  no  regular  nest,  but  scratches  a  small  cavity  in  the 

towarda  evening,  and  each  individual  rests  apart  during  sand,  just  above  high  water  mark,  lading  from  three 

the  night ;   but  at  day-break,  the  first  tnat  awakes  to  five^  but  generally  four  eggs,  of  a  dnereons  brown, 

sounds  the  cdl,  and  instantly  they  all  re-unite.     By  marked  all  over  with  small  black,  and  ash-coloured 

imitating  this  call  the  bird-catchers  often  decoy  them  spots,  and  which  may  be  overlooked  by  a  careless  oh- 

within  gun-shot.    The  golden  plover,  when  plump,  is  server  as  small  pebbles.    The  mother  is  much  attached 

relished" by  some  epicures;  and  the  eggs  are  reckoned  to  her  little  ones,  and  has  recourse  to  varloua  strata* 

a  delicacy.  9^"^  .^  ^^^  them  from  men  and  doffs,  sometimes 

Moriedint.      C.  nwrindUu,  Lin.  &c.  inclttding  C.  SiUricui,  Tar-'  fluUerin^  along  the  ground,  as  if  lamed,  and,  if  pur- 
iarieut,  and  Asiaiicutf  of  GmeUn  and  Latham.   DoUrd,  sued,  flyms  to  a  email  disUnce,  or  seeming  to  tumble 
Breast  ferruginous,  a  band  over  the  eye,  and  a  linear  head  over  heels  repeatedly,  till  It  has  enticed  the  ene- 
one  on  the  breast  white ;  crown,  bill,  and  feet,  srey.  my  from  the  objects  of  its  care,  and  then  it  fliea  off. 
The  dottrd  occurs  plentifully  in  Northern  Asia,  and  In  autumn  these  birds  become  gregarioua,  and  con- 
also  in  various  parta  of  Europe,  frequenting  the  muddy  tinue  to  associate  in  small  flocks  all  winter,  mingling 
borders  of  rivers,  and  breeding  in  the  moorish  and  occasionally  with  purres  and  dunlins.    According  to 
mountainous  districts.    It  seems  to  make  this  island  a  the  observations  of  Montagu,  there  are  two  or  uree 
resting  place  in  its  migratory  flights  to  and  from  its  varieties,  or  modifications,  of  the  present  speciea,  among 
breeding  haunta,  being  seen  onsomeof  our  heaths,  downs^  which  he  ranks  C.  Akxandrinui  of  Latham,  and  C.  Caxi. 
and  moors,  from  April  till  the  beginning  of  June,  re-  iianus  o£  Lewin. 
turning  again  in  September,  and  halting  till  November.  *»r  »  ^      «■« 
On  the  Wiltahure  downs  it  resorts  to  the  fallow  ground,  WUhfour  Toes. 
or  to  the  new  sown  fields,  for  the  sake  of  worma  and  ..                >n       i*  r  -     «      r«  ^ 
beetles.  They  m  fattest  and  most  juiev  in  June,  when  Vankllus,  Tem.  Trinoa,  Lra.  «cc.  Squatabola,  Cuv. 
they  are  moat  esteemed  for  the  table.  Wehearofthek                                      Lapwing. 

bein^  found  in  Lincolnahire,  Cambridgeshire,  and  Der«        Bill  short,  slender,  straight,  compressed,  tip  tumid ;  Vax 
byslure ;  and  some  of  them  are  even  aaid  to  breed  in  nostrils  lateral,  and  longituchnally  deft;  legs  alender,  ^^*- 
Cumberland,  Wpstmordand,  and  the  Hishlanda  of  with  three  toes  before  and  one  behind,  the  middle  fore 
Scotland,  though  it  is  not  improbable,  that  their  alleged  one  connected  with  the  outer  by  a  short  membrane, 
^gs  were  those  of  the  gdden  plover.    Their  ordinary  and  the  hind  almost  obhteiatad,  or  very  short,  and 
breeding  stations  are  the  north  of  Ruasia,  Lapland,  &c.  elevated,  not  touching  the  ground ;  wings  donaated. 
MorinMis,  and  DoUrel,  or  Dotterel,  are  intended  to  de-  In  some  of  the  foreign  species,  the  base  of  the  wmg  ia 
note  the  stupidity  of  the  bird,  which  is  easily  enticed  armed  with  a  long  and  sharp  ^nir ;  and  a  few  are  oraa- 
to  the  anare.    The  country  people  are  said  to  go  in  mented  with  wattles  and  a  crest.    The  two  indigenous 
quest  of  it  in  the  night,  with  a  lighted  torch  or  candle,  kinda  undergo  a  double  moult,  and,  like  other  venni« 
when  it  will  mimic  the  actions  of  the  fowler ;  for,  when  vorous  birds  in  this  country,  are  migrants^    The  plum- 
he  streldiea  out  an  arm,  it  unfolds  a  wing,  or,  if  he  age  of  both  sexes  is  the  same. 

movea  a  fbo^  it  does  the  aame ;  and,  meanwhile.  tame«        V*  criOatut,  Meyer,  Tem.    Tringa  vanelhu,  Lin.  &c.  On 

]y  allowa  itself  to  be  entangled  in  his  net.    Aoeordipg  Vanellus  ga^ia,  Leadi.    CresUd  L^pmng^  Lapmmg^  or 

to  Willooghby,  six  or  seven  persona  need  to  go  in  com-  Bastard  PUner,  Prov.  PemU^ct  Green  Plover.    Oreen* 

peny  to  catch  dottrels^  and,  when  they  obmvcd  <me,  gold  above,  white  beneath,  breast  black,  occ^ital  fea« 


O  B  N  I  T  H  O  l.  O  G  Y. 


127 


then  elongated  into  a  crest,  the  ten  middle  tail  fea*    her  young  are  stationed;  The  dogs  pnrsnei  expecting, 


thers,  from  the  base  to  the  centre,  white,  the  outer 
entirely  white ;  feet  red.  A  foot  and  a  half  loqg,  two 
feet  four  inches  in  extent  of  wing,  between  seven  and 
eight  ounces  in  weight,  and  about  the  size  of  a  pigeon. 
In  different  parts  of  Scotland  it  is  called  whaap,  tee- 
rokaaot  (eewii,  peesetveep^  &c,  from  its  querulous  call ; 
but  tne  male,  in  die  breeding  seascm,  has  another  and 
a  more  cheerful  note,  which,  when  he  feels  secure,  he 
utters  with  great  briskness ;  but*  when  alarmed,  he 
pours  forth  the  same  wailing  cry  as  the  female. 

The  species  has  been  traced  as  far  north  as  Kamta- 
chatka,  where  October  is  called  the  tnonth  oflapmn^M, 
Pallas  met  with  it  in  a  great  portion  of  northern  Asui, 
Sonnini  in  the  marshes  of  £gyptf  and  other  travellera 
in  China  and  Persia.    It  is  very  common  in  Holland ; 


no  doubt,  every  moment  to  lay  hold  of  her,  and  thus  ao> 
tually  lose  the  young ;  for  the  cunning  bird  having 
thus  drawn  them  off  to  a  proper  distancoi  exerts  her 
powers,  and  leaves  her  astonished  enemies  to  gaae  at 
the  rapidity  of  her  flight  As  another  proof  of  the 
lapwing's  sagacity,  M.  Girardin  mentions,  that  it  will 
allow  an  unarmed  person  to  approach  near  it,  whereas 
it  instantly  flies  off  to  a  distance,  if  it  perceives  a  gun  in 
one's  hand.  Notwithstanding  its  natural  shyness,  it  is 
capable  of  acquiring  a  considerable  degree  of  famili- 
arity in  confinement;  and  it  is  sometimes  kept  in  gar* 
dens  for  the  purpose  of  ridding  them  of  worms,  slugs, 
and  insects.  In  winter,  where  this  description  of 
food  is  liable  to  fail,  it  should  be  fed  with  bread  or  raw 
minced  meat    Mr.  Bewick  relates,  that  two  lapwings 


and  in  this  countiy  it  frequents  the  damp  shores  of    were  given  to  a  clergyman,  who  put  them  into  his 
lakes  and  rivers,  as  alee  fens,  moist  fields,  and  heaths,    garden.    One  soon  died,  but  the  other  continued  to 


From  the  extent  and  great  muscularity  of  its  wings,  it 
is  cspable  dP  sustwning  long  flights,  and  of  moving  in 
the  air  with  rapidity  and  ease.  L^wings  may  some* 
times  be  seen  in  flocks  nearly  covering  low  marshy 
grounds  in  quest  of  worms,  and  drawing  them,  with 
great  ilextertty,  from  their  holes.  When  they  meet 
with  a  cast)  th^  first  gently  remove  it  firom  the  holoi 
then  strike  the  soil  at  the  side  with  their  feet,  and 
steadily  and  attentively  await  the  result,  while  the 
worm,  soused  by  the  shock,  emerges  from  its  retreat^ 
and  is  instantly  seiaed.  In  the  evening  they  pursue  a 
different  plan  i  for  they  then  run  along  the  grass,  feel* 
ing  the  worms  as  they  come  forth  to  enjoy  the  coolness 
of  the  air,  and  t4ias  obtaining  a  plentiful  repast,  after 
which  they  wash  their  bill  and  feet  in  the  small  pools 
or  rivnlets.    "  I  have  seen  this  bird  approach  a  worm 


pick  up  such  food  as  the  place  afforded,  till  winter  de- 
prived It  of  its  usual  supplies.  Necessity  soon  compel* 
led  it  to  draw  near  the  house,  so  that  it  gradually  be- 
came familiarized  with  occasiohat  interruptions  from 
the  inmates.  At  length  one  of  the  maid-servants, 
when  she  had  occasion  to  go  into  the  back-kitchen 
with  a  light,  remarked  that  the  lapwing  always  uttered 
his  cry  ofpeewH  to  obtain  admittance.  He  soon  grew 
more  intimate,  and,  as  the  winter  advanced,  he  ven- 
tured so  far  as  the  kitchen,  though  with  much  cautiont 
as  that  part  of  the  house  was  generally  occupied  by  a 
dog  and  a  cat,  whose  friendship,  however,  he  finally  so 
entirely  conciliated,  that  he  regularly  resorted  to  the 
fire-side,  as  soon  as  it  grew  dark,  and  passed  ^e  even* 
ing  and  all  the  night  with  his  new  acquaintances,  sit- 
ting close  by  them,  and  partaking  of  the  comfortable 


cast,"  says  Dr.  Latham,   ^'  torn  it  aside,  and,  afler  warmth.    With  the  return  of  sprrag,  however,  he  disr 

making  two  or  three  turns  about,  by  way  of  giving  continued  his  visits,  and  betook  himself  entirely  to  the 

motion  to  the  ground,  the  worm  came  out,  and  the  garden ;  but  on  the  approach  of  winter  he  rejoined  his 

watdi&l  bird,  seising  hold  of  it,  drew  it  forth."    In  old  associates,  who  gave  him  a  most  cordial  reception. 

France,  and  some  other  countries,  the  great  body  of  At  last  he  frequently  used  the  freedom  of  washing 

lapwings  is  migratorv;  but  with  us  most   of  them  himself  in  the  bowl    which  was  set  for  the  dog  to 

aeem  to  remain  the  wtiole  ^ear,  congregating  in  large  drink  out  of,  and,  while  thus  employed^  he  betrayed 

flodu  in  autumn.    In  sprmg  Uie  pairing  commences,  marks  of  the  greatest  impatience  if  either  of  his  com* 

which  is  preceded  by  fierce  contests  among  the  males,  panions  presumed  to  interrupt  him.     He  died  in  con« 

On  dry  ground^  though  usually  near  some  marsh,  the  sequence  of  being  choked  with  something  which  he 

female  prepares  a  little  bed  of  grass,  on  which  she  lays  had  picked  up  from  the  floor. 

foor  olive-ooloured  eggs,  spottra  with  black,  with  their  As  lapwings  are  reckoned  dainty  food,  many  of  them 

narrow  endii  in  contact,  so  as  to  occupy  little  room,  are  captured  for  the  table ;  their  eggs,  too,  are  esteem- 


Ornith^fi 


On  these  she  sits  about  twenty  days;  and  the  young 
are  able  to  run  within  two  or  three  days  alter  they  are 
hatched,  though  they  are  incapable  of  flying  till  they 
are  nearly  fbU  gmwn.  The  parent  shows  them  the 
greatest  attaohment,  and  practises  her  wiles  to  allure 
boys  and  do|pi  flrom  their  retreat;  for  she  does  Jiot 
wait  the  amval  of  introders  at  the  nest,  but  boldly 
ealKes  out  to  meet  them.  When  as  near  them  as  she 
can  venture  with  safe^,  she  rises  flrom  the  ground 
with  a  loud  screaming  voice,  as  if  just  flushed  from 


ed  a  delicacy,  and  are  frequently  brought,  to  the  Lon- 
don market,  where  they  fetch  a  high  price. 

Strepsilas,  lUig.  Tem.  Vieill.  Leach.    Tbinga, 

Lin.  &c 

Bill  middl^sizeds  hard-pointed,   strong,  straight,  Stxbpsi. 
slightly  bent  upwards,  ridge  flattened,  tip  straight  and  las. 
truncated ;  nostrils  basal,  lateral,  half  closed  by  a  mem^ 
brane ;  legs  of  moderate  length,  a  short  naked  space 
above  the  knee ;  the  three  anterior  toes  connected  at 


hatidiing,  thoiu^h  posnbly  not  within  a  hundred  yards    the  base  by  a  very  short  membrane,  and  the  hinder  ar- 
"' "^  "       "^  '^'         *"*^  '  ^    ticuUted  to  the  tarsus  I  wings  acuminated. 

S*€oliaris,  Tem.  SAwUrpres,  Leach,  Steph.  Tringa  ColUrii. 
interpret,  and  Tringa  morineUa,  Lin.    Turnstone^  Se» 
DoUrel,  or  Hebri&i  Sandpiper.    Varied  with  blacky 
white,  and  ferruginous  above  ;  abdomen  white ;  under 


of  her  nest.  She  now  flies  with  great  damour  and 
apparent  «nxie^,  whinring  and  screaming  round  the 
diatnrbers  of  her  peaoe,  striking  at  them  with  her 
wings,  and  sometimes  fluttering  as  if  wounded.  To 
complete  the  deception,  she  beooaoea  stQl  more  damo- 


rons  as  she  recedes  ftam  the  nest    If  very  near  it,  she  partsof  the  cheeks  and  neck  black;  base  and  tip  of  the 

appears  to  be  altogether  anamcemed ;  and  her  cries  tail  white,  and  the  middle  black.    It  is,  however,  sub- 

aabeide  in  proportion  as  her  fears  increase.    When  jeet  to  great  diversity  of  markings  about  the  head  and 

approached  by  dogs,  she* flies  heavily  at  a  little  dis-  neck  ;  but  the  black  on  the  breast,  and  more  or  less 

tanoe  before  theao,  as  if  nuumed,  stfli  bold  and  voci-  round  the  neck,  is  a  good  distinctive  character.    Siae 

feions^  but  never  moving  towards  the  quarter  wheee  of  a  throstle^  length  nine  inches  and  a  half   extent  of 
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wing  fifteen  inches  and  a  half^  and  the  weight  some 
what  exceeding  four  ounces.  The  black  in  the  female 
is  less  deep,  and  the  other  colours  are  paler.  The 
young  are  chiefly  mottled  with  brown  and  white,  and 
have  most  of  the  feathers  deeply  edged  with  yellow. 

Turnstones  inhabit  both  the  old  and  new  continent, 
but  are  more  common  in  the  northern  than  in  the 
southern  regions.  Though  not  known  to  breed  with 
Vis,  they  visit  some  of  our  shores  in  August,  and  depart 
in  spring.  In  the  north  of  Scotland  they  are  not  un- 
common, but  much  more  rare  in  the  south  of  England. 
They  are  usually  observed  in  small  flocks,  which  are 
supposed  to  constitute  so  many  families.  They  make 
a  slight  nest  on  the  dry  ground,  or  sand,  and  lay  four 
olive-coloured  eggs,  spotted  with  black.  They  have 
their  vernacular  name  from  their  habit  of  turning  up 
stones,  to  get  at  woms  and  insects ;  and  such  is  the 
strength  and  vigour  of  their  bill,  that  they  will  some- 
times move  a  stone  upwards  of  three  pounds  in  weiglit 
They  are  observed  to  occur  only  on  sea  shores. 

Grus,  Tem.  Vieill.  Cuv.  Aaoca,  Lin^  &c.  Cran£. 

Bill  as  long  as,  or  longer  than,  the  head,  strong, 
straight,  compressed,  obtuse  towards  the  tip ;  lateral 
base  of  the  mandible  deeply  sulcated,  ridge  elevated; 
nostrils  in  the  middle  of  the  bill,  and  closed  by  a  mem* 
brane  behind ;  region  of  the  eyes  and  base  of  the  bill 
naked  and  papillated,  or  covered  with  feathers ;  legs 
long  and  stout,  with,  a  large  naked  space  above  the 
knees,  the  middle  front  toe  united  to  the  outer  by  the 
rudiments  of  a  membrane,  the  inner  divided;  the  hind 
toe  articulated  higher  up  the  tarsus  j  wings  of  moderate 
dimensions. 

Cranes  are  periodical  migrants,  firequentijig  marshy 
places,  and  rarely  the  sea-shore,  subsisting  on  herbs, 
seeds,  worms,  frogs,  slugs,  &c.  There  are  several  spe- 
cies, but  only  one  indigenous  to  Europe.  In  most  the 
trachea  of  the  male  is  of  a  singular  construction,  ha* 
ving  several  convolutions. 

G.  cinerea,  Bechst.  Tem.  Ardea  Grus,  Lin.  &c. 
Common  Crane,  Body  cinereous,  throat,  fore-part  of 
the  neck,  and  occiput  dusky,  cap  and  quills  black,  co- 
verts with  divided  webs.  Size  about  that  of  the  tur- 
key, weight  ten  pounds,  and  length  nearly  five  feet. 

These  birds  inhabit  Europe  and  Asia,  and,  in  autumn 
regularly  migrate  in  flocks  to  the  southern  parts  of  Asia 
and  Africa.  They  are  common  in  Sweden,  and  so  nu- 
merous in  Poland,  that  the  farmers  are  obliged  to  erect 
huts  among  their  fields  of  buck- wheat,  and  station  peo- 
ple to  drive  them  off.  In  the  marshes  of  Lithuania, 
Podolia,  and  the  neighbourhood  of  the  Dnieper,  they 
are  said  to  remain,  throughout  the  year.  They  were 
formerly  not  uncommon  in  the  fenny  districts  of  Eng- 
land ;  but  they  are  now '  hardly  ever  seen  with  us. 
Some  years  ago,  during  the  harvest,  a  small  flock  of 
them  appeared  at  Tingwall,  in  Shetland,  and  were  ob* 
served  to  feed  on  the  com.  In  France  they  make  their 
appearance  from  September  to  November,  but  only  as 
passengers  southward,  and  they  return  in  March  and 
April,  on  their  way  to  the  north,  which  is  their  breed- 
ing station.  The  female  nestles  among  rushes,  or  al- 
der bu^es,  and  sometimes  on  the  roofs  of  detached 
houses,  laying  two  greenish  ash-coloured  eggs,  spotted 
with  brown.  Their  ordinary  fare  consists  of  slugs, 
frogs,  worms,  grain,  and  herbs,  which  grow  in  marshy 
situations,  or  in  the  fields.  In  winter  they  resort  in 
crowds  to  Egypt,  and  the  warmer  parts  of  India.  In 
their  migratory  expeditions  they  fly  very  high,  and  ar- 
range  themselves  in  a  triangular  fonui  the  better  to 


cleave  the  air.    When  the  wind  freshens,  and  threat-  Onui 
ens  to  break  their  array,  they  collect  their  forces  into  a    ^ 
circle;  and  they  adopt  the  same  disposition  wben^^v 
menaced  by  the  eagle.     They  travel  chiefly  in  the 
night,  and  betray  their  course  by  their  loud  screams. 
During  their  nocturnal  voyages,  the  leader  frequently 
calls  to  rally  his.  troops,  and  to  point  out  the  track,  and 
the  signal  is  repeated  by  the  fleck,  each  individual 
answering,  as  if  to  give  notice  that  it  follows,  and 
keeps  its  rank.    Their  cries  during  the  day  forebode 
rain ;  and  their  noisy  tumultuous  screams  announces 
storm.    If,  in  a  morning  or  evening  they  rise  upwards, 
and  fly  peacefully  in  a  body*  we  may  antidpate  fins 
weather ;  but  if  tbey  keep  low,  or  alight  on  the  ground, 
we  may  apprehend  a  tempest.    Like  many  other  large 
birds,  they  anticijpate  some  difficulty  in  commencing 
their  flight,  running  a  few  steps,  and  opening  their 
wings  till  they  mount  a  little  way,  and  then,  having  a 
clear  space,  they  display  their  vigorous  and  rapid  pi- 
nions.   When  assemble  on  the  ground  they  are  said 
to  set  guards  during  the  night ;  and,  itt  the  ancient 
hieroglyphics,  they  have  been  consecrated  aa  symbols  of 
circumspection  and  vigilance.    Aooording  to  Kolben, 
they  are  often  observed  in  lai^  flocks,  on  the  marshes 
in  the  vicinity  of  the  Cape  of  Good  Hope,    He  says, 
he  jiever  saw  a  flock  of  them  on  the  ground,  that  had 
not  some  placed,  apparently  as  sentinelSf  to  keep  a  look 
out  while  the  others  are  feeding,  and  to  give  im« 
mediate  notice  of  the  approach  of  danger.      These 
sentinels  stand  on  one  leg,  and  at  intervals  stretch  out 
their  neck,  as  if  to  observe  that  all  is  safe ;  and,  on 
their  sounding  the  alarm,  the  whole  flock  are  on  the 
wing. 

Although  the  flesh  of  the  crane  is  black  and  tough, 
the  Romans  prized  it  as  a  delicacy ;  and  we  find  it  enu- 
merated among  the  dishes  which  used  to  be  served 
at  the  first'  tables  in  England. 

G.  gigantea^  Tem.  Ardea  giganiea,  GmeL  and  Lath.  ^ 
G.  leucogeranuSf  Pallas,  Gigantic  or  Siberian  Crane. 
Snowy- white,  with  the  ten  first  quills  blade,  and  the 
bill  and  feet  red.  Stands  four  feet  and  a  half  high. 
The  young  of  the  first  year  are  of  an  ochraceous  hue, 
with  the  face,  bill,  and  legs,  greenbh*brown ;  and  the 
old  have  the  hind  part  of  the  neck  yellowish.  This 
species  occurs  in  the  marshy  plains  of  Siberia,  near 
the  great  rivers  Ischim,  Irtish,  and  Oby,  where  it 
finds  abundance  of  fish,  lisards,  frogs,  &c  It  ia  very 
shy  and  cunning,  and  is  not  easily  apptrDa<^ed»  being 
scared  at  the  slightest  noise.  During  the  period  of 
incubation,  however,  the  female  assumea  the  most  de- 
termined oourage,  and  will  fly  in  the  f«oe  of  men  and 
dogs.  She  constructs  her  neat  in  the  moet  inaccessible 
situations,  among  reeds,  and  lays  two  tgm,  of  the  sise 
of  those  of  a  goose;  but  ash-coloiir^,  andapotted  with 
brown.  As  the  Siberian  cranes  retire  aoathward  in 
autumn,  they  are  supposed  to  winter  aboait  the*Caa- 
pian  Sea. 

G.  eJrgo,  Tem.  Ardea  virgo,Lm,  Lath.  Anihr«>poi*  ^^^ 
des,  Vieill.  Numidian  Crane^  or  Numidian  DemoUette. 
Body  blue-grey,  the  head  and  tip  of  the  primary  quills 
black ;  behind  the  eyes,  on  each  side,  a  recurved^  elon- 
gated, and  feathery  white  crest.  The  feathers  on  the 
breast  are  long  and  depending.  This  is  a  very  elegant 
species,  nearly  as  large  ob  the  commoa  crane,  and 
measuring  three  feet  three  inches  in  length*  It  inha- 
bits different  parts  of  Alia  and  Africa,  but  particttlar* 
ly  the  latter,  especially  in  the  territory  oorreapondiog 
to  ancient  Numidia,  in  the  environs  of  Tripoli,' and  en 
the  shores  of  the  Mediterranean.    It  is  pretty  com- 
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nitia'  iDon  in  Egypt  doting  the  inundation  of  the  Nile;  and,    necessarily  disjoined  ftoAi  the  pretei^  genus,  and  ar«    Orsltlie- 
^.     in  the  month  of  October^  it  appears  about  Constantino*    langed  under  that  of  MyderUi.  ^^Vf^ 

pie.    It  likewise  occurs  on  the  southern  shores  of  the        C.  alba.  Tern.  Ardta  ciconia,  Lin.  &c.    Ccmmon,  ot.  ^^fT^ 
Black  and  of  the  Caspian  Seas»  and  in  the  nei^bour-i    Whke  Siork.    White,  with  the  orbiU  naked,  and  cnou     ^ 
hood  of  Lake  Baikal*  affecting  the  vicinity  of  rivers  and    scm ;  quills  and  upper  tail-coverts  dudcy«green.    The 
marshy  soils*  and  subsisting  on  small  fisb»  reptiles^  &c.    irides  are  brown ;  and  the  fSeaUiers  on  the  breast  long 
In  its  varied  movements,  it  seems  to  mimic  the  gestures    and  pendulous.    Length  about  three  feet  and  a  half; 
and  attitudes  of  mankind,  whence  Athenaeus  called  it,  extent  of  wing  upwards  of  six  feet;  size  about  that  of 
die  cofyiit  of  max,  and  the  ancients  termed  it  the    a  turkey.    The  youngs  have  the  blade  of  the  winga 
jiayer.    From  the  gentleness  and  pliancy  of  its  man*    tinged  with  brown,  and  the  bill  of  a  dusky  red.    A 
ners,  and  the  elegance  of  its  fcmn,  it  is  frequently  kept    pure  white  variety,  called  SiercU  by  the  fiu^gariaod^ 
in  menageries,  and  may  be  trained  to  imitate  duidng,    occurs  in  the  environs  of  Samarriu 
indtopeiform  other  feats  for  the^  amusement  of  the        The  stork,  from  the  familiarity  of  its  dispositions^ 

spectators.    On  such  occasicms  it  u  fond  of  being  no-  and  its  other  moral  habits,  is  one  of  the  most  popular 

ticed,  and  struts  with  parade,  as  if  susceptible^  cf  va-  of  littoral  birds,  and  has  been  generally  regarded  as  the 

nitj.    It  has,  moreover,  been  known  to  breed  in  con**  friend  of  man,  attached  to  his  dwellings,  nestling  on 

fineaent,  and  might  possibly  be  naturalised  in  the  tem«  roofs  and  chimneys,  catering  on  the  batiks  of  the  moiit 

perite  quarters  of  Europe  $  for  Buffon  notices  an  in«  frequented  rivers,  m  cultivated  fiekls,  and  almost  in 

itanceof  one  which  had  been  bred  up  at  Versailles,  g^rd^ens,  not  even  shrinking  firom  the  bustle  of  crowded 

from  the  e^,  and  which  lived  twenty«>four  years.    In  dties,  taking  up  its  abode  in  towersf  and  every  whei€ 

the  Crimea,  the  female  builds  her  nest  in  the  open  respected  and  welcomed.    In  Holluid  it  is  protected, 

plains,  and  generally  in  the  vicinity  of  the  salt  lakes,  beoiuse  it  checks  the  muItipUcation  of  reptiks  in  the 

The  young  birds  are  brought  to  market  by  the  Tartars,  marshes  and  humid  flats;   the  Vaudois  cherish  and 

and  are  so  ausceptiUe  of  domestication,  that  they  af«  venerate  it  for  its  friendly  <Mffices;  the  Arabs,  in  like 

tmrards  breed  in  the  farm-yards.  manner,  treat  it  with  the  most  hospitable  regard ;  and 

Cftawmma,  Tem.  Ardeapavonina,  Lin.  &c.  Anlhro*  the  Turks  and  eastern  trilxM  consider  it  as  a  sacred 

pdda  pavoMOf  Vidll.   Crowned  Demoiselle,  Crowned  bird,  which  they  are  forbidden  to  kill.    At  CoosCanti* 

Hertm,  Crowned  Afiican  Crane,  Balearic  Crane,  &C.  nople,  aocordinglyt  the  storks  build  their  nests  in  the 

Bloiih,  with  the  head  black,  hairy,  adorned  with  a  yel«  streets ;  but,  in  our  oountries,  they  generally  prefer  a 

lowish  crest ;  wings  white ;  tail  black.    This  singular  lofty  situation,    A  mussulmsi)  cannot  patiently  heir  to 

and  bewtiful  epedes  is  a  native  of  Africa,  and  particu-  see  one  of  them  molested :  and  the  ancient  Theftaaliana 

larly  of  the  coast  of  Guinea,  as  far  as  Cape  de  Verd.  made  the  killing  of  them  a  capital  crime.    TJie  Moors, 

It  is  of  a  tanae  and  familiar  disposition,  easily  reoon-  too,  religiously  abstain  from  o0ering  violence  to  them ; 

ciled  to  the  society  of  man,  and  will  sometimes  mingle  and  hence  the  valley  of  Moukazem  appears  to  be  the 

with  poultry  in  a  court-yard.    Fish*  worms,  insects,  resort  of  all  the  storks  of  Barbary,  wnich,  in  this  das« 

and  vegetables^  are  supposed  to  oonstitute  its  prindpal  trict,  are  more  numerous  than  the  inhyabitants. 
food.   It  often  sleeps  on  one  l?gt  runs  very  last,  and        The  white  stork  is  of  gentle  manners,  easily  tamed, 

not  only  flies  well,  but  continues  on  wing  for  a  long  and  manifests  a  seuse  of  deanliness,  secreting  its  dung  in 

time  together*    Its  cry  resembles  that  of  the  common  some  sequestered  comer.    Although  it  has  a  pensive 

crane;    In  ocmfinement,  it  is  fond  of  bathing  in  cold  and  even  melancholy  air,  it  occaaionally  indulges  in 

wster,  and  may  be  fed  on  rice,  either  raw  or  slightly  gaiety  and  pastime,  aasodating  even  with  children,  and 

hoiled ;  but  live  fish  are  its  favourite  regale.    The  na-  partaking  of  their  amuaementa.    *'  I  saw  in  a  garden," 

five  Afiicsns  hold  it  in  veneration,  and  will  allow  no*  says  Dr.  Hermanut  "  in  which  the  children  were  play^ 

body  to  shoot  it.     The  flesh  has  the  reputation  of  be*  ing  at  hide-and>seek,  a  tame  stork  join  the  party,  run 

iog  tough.  its  turn  when  touched,  and  distinguish  the  child  who 

^  »«»%-•        A  ♦••e  was  to  pursue  the  rest  so  well,  as  a&og  with  the  others 

CicoxiA,  Tem.  Leach,  &c.    Ahma,  Lin.  &c.    Stork,  to  be  on  its  guard"    Amon^  the  engaging  attributes 

fiiO  long,  straight,  stout, .  even,  cylindrical,  in  the  of  these  birds  have  been  justly  re&oned  gratitude, 

form  of  a  lengthened  cone,  aente,  cuttmg,  ridge  round*  conjugal  fidelity,  and  filial  and  parenUl  afiection.  They 

«d,  of  equal  height  with  the  head ;  the  under  mandible  seem,  in  fact,  to  be  very  sensible  of  kind  treatment, 

iligbtly  bent  up ;  nostrils  lon^'tudinally  deft  in  the  saluting,  with  a  noisv  flapping  of  their  wings,  the 

iuiray  aubstance,  and  placed  m  a  groove;  eyes  eur-  houses  whose  inmhtes  had  given  them  a  friendly  recep« 

roonded  with  a  naked  space,  which  does  not  communi-  tion  duruig  the  preceding  season,  and  repeating  the 

cate  with  the  beak ;  legs  kmg^  and  furnished  with  four  same  oeremimy  on  taking  leave.    With  wonderful  con<« 

toes,  of  whkh  the  three  anterior  aie  connected  at  the  stancy,  the  same  pair  retium  to  the  same  haunts,  and 

base  l^  a  membrane,  and  the  bind  has  iu  first . jouit  join  in  mutual  and  fond  caresses  afler  their  Umg  voyage. 

mtiDg  on  the  ground ;  wings  of  moderate  rise.  The  tender  aSectioa  which  the  stork  manifesto  towards 

Storks  live  in  marshy  situations,  and  feed  principally  her  youd^  has  been  proverbial  even  from  remote  an- 
on reptQee,  frogs,  and  their  spawn,  as  well  as  on  fish,  tiquity.  She  feeds  them  for  a  very  eonsiderable  pe- 
•aaUmammiferotts  animals,  andbiids.  Inmanycoun*  riod,  nor  quits  them  till  thqr  are  strong  enough  to. 
tries  th^  are  a  privileged  race,  being  cherished  and  defend  themselves,,  and  to  provide  for  their  own  sub., 
proleeled,  oa  account  of  the  noxious  animals  which  sistence.  When  they  begin  to  flutter  about  the  nest, 
tbOT  destroy.  They  moult  in  autumn,  migrate  in  large  she  bears  them  on  her  wings  and  protects  them  from 
boues,  ancL  ore  ea^y  tamed.  The  young  of  the  first  danger ;  and  she  has  been  known  rather  to  perish  along 
yeu  ^  not  very  materially  differ  in  appearance  from  with  them  than  abandon  them  to  their  fiite,  an  afibct- 
thafnlUgrown  birds ;  but  they  msy  still  be  reccmised,  ing  instance  <^  which  was  exhibited  in  the  town  of 
« tbeir  return  m  spring,  by  the  dull  black  and  white  Delft,  in  16S6«  when  a  fire  broke  out  in  a  house  that 
of  thrir  plttBiage.  The  sexes  are  not  dissiinilar  in  ap«  had  a  stork'r  nest  on  it,  cootami^g  voung  ones  that, 
pcttmee.    Sevsist  of  Uie  foreign  qpedei  have  b^enun*  were  then  unahle  to  fly.    The  old  stork;  eeturniqg  with 

vol.  ZVI.  VABV  I.  R  ' 
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Of«ftho^  sone  neat  for  them,  and  ieaoff  the  danger  to  which  Roiiia,  and  Sibecia ;  and  they  are  met  with  througlK  Oraioi 

jyy*      they  were  exposed,  the  fire  having  almost  reached  die  eat  Asia ;  but  they  aroid  desert  and  parched  tracts  of    m 

^"^^^^  nest,  made  several  attempts  to  save  them,  hot  finding  land.    Their  migratory  squadrons  are  very  extensive;  ^ — 

idl  in  vain,  she  at  last  spread  her  wmgs  over  them,  asidl^  for  Shaw,  the  traveller,  saw  three  flights  of  them  leav* 

ID  thatendemng  attitode,  expired  with  them  in  the  sng  Egypt,  and  passing  over  Mount  Garmel,  each  half 

flames*    Young  stories,  on  the  oontrary,  have  often  a  mite  m  breadth ;  and  he  says  they  were  three  hours 

been  observed  to  hivish  the  most  affectionate  and  assi*  m  passing  over.    We  should  Ukewise  remark,  that, 

duons  cares  on  their  aged  and  infirm  parents ;  and  the  thoogh  easily  domesticated,  storks  never  breed  in  con* 

ancient  Greeks,  observant  of  this  striking  instinct,  enN  finement,  and  that  this  circumstance  need  the  less  to 

acted  a  kw,  to  compel  children  to  support  the  authors  of  be  regretted,  since  their  flesh  is  fiur  from  savoury* 
Ibiif  existence,  and  the  guardians  of  Uieir  infant  years.        d  armda,  Tem.  Ardea  argtda^  Lath.  Ardea  dMa^  Argik 

The  stork  is  capaUe  olsustaining  a  lofly  flight,  and  Gmel.  Qigemtk  Siorkf  Gigantic  Hertm,  GigmUic  Crane, 
of  peifofmingfengjoumies,  even  in  tempestuous  wea*  Ai^Uf    or   HaxeaL     Body  dnereoos,  abdomen  and 
liter.    When  on  wing,  it  poshes  its  head  straight  for4  shoulders  white*    The  faesid  and  neck  are  naked,  with 
ward,  with  the  feet  extending  backward.    It  returns  the  esception  of  a  lew  straggling  hain,  and  the  fet* 
to  AJsaee  about  the  end  of  February,  to  Switaeriand  in  theis  of  the  breast  are  long  and  pendulous.  The  craw, 
tim  coarse  t;f  Alarch,  ^tad  to  Germany  early  in  May  ;  like  a  pouch,  hangs  down  on  the  fore  prt  of  die  neck, 
bat  it  rarely  visits  this  country.    If  a  pair,  on  their  re«  and  is  thinly  covered  with  down.    This  ia  a  iurge  spe- 
turn,  find  their  f&rtaer  nest  deranged  or  demolished,  otee,  being  six  or  sevea  feet  inlet^gth,  five  feet  faiffb, 
they  repair  it  w«th  sticks,  rushes,  and  other  plants  that  when  standing  erect,  and  measuring  nearhr  fifteoi  teet 
grow  in  moist  sicnations.    It  is  usually  placed  on  Mgh  from  tip- to  tip  of  the  extended  wings.    It  is  a  natife 
roofs,  the  battlements  of  towers,  and  sometimes  on  the  of  Asia  and  Africa,  arriving  in  the  interior  pirts  of 
tops  of  tall  trees,  en  the  brinkof  streams,  or  on  the  pro*  Bengal  before  the  period  of  the  rains,  and  retiring  as 
}eoticB  of  a  precipitous  rock.    In  France^  it  was  flM^>  soon  aa  the  diy  season  oommenoes.    Though  repuUive 
merly  costemary  to  lay  wheela  on  the  ro&Sk  of  hoaseSk  in  its  aspect,  it  is  one  of  the  most  useful  birds  of  those 
to  hiduee  fiiem  to  build  on  them,  a  practice  which  still  oxrotties,  as  it  redueea  the  number  ofnoxious  reptiles^ 
eub^ts  in  some  places.    In  HoAamd,  boaiea  are  placed  and  insects.    It  sometimes,  also,  feeds  on  fiah ;  an<l, 
on  the  roof^  of  houses  for  the  same  purpose.    The  aoeltis  its  voracity,  that  it  will  eat,  at  a  ttine,  as  much 
hfltc!^  consists  of  two^  three,  or  four  eggs,  of  a  yellowish  as  would  serve  four  men*    On  opaaag  the  body  of 
Bordtd  white,  longer  than  those  of  the  goose,  but  net  one  of  themi  a  land  tortoise  and  a  laigo  black  eat  weie 
ao  thidc.    The  male  sits  on  them  when  the  female  is  found  entire  within  it,  the  former  in  the  pouch,  and  the 
abroad  for  food.    The  young  make  their  appearance  in  latter  in  the  sitomach.    Being  undaunteia  at  the  sight 
the  course  of  a  month,  when  the  parents  d3igentlv  ofmankuid^  these  birds  aie  soon  rendered  ^miliar,  and, 
aearefa  and  carry  to  them  the  reqaisite  aliment,  which  when  fish  or  other  food  ia  thrown 'to  thoos,  they  catch 
they  disgorge  from  their  gullet  or  stomach.    Beth  of  it  very  nimbly,  and  instantly  gulp  it  down.     3Ir. 
them  never  leave  their  charge  at  oneci  but,  whilst  one  Smeathman  takea  notice  of  a  tame  young  one,  which 
is  foraging,  the  other  keeps  watoh>  standing  on  one  rmilarly  attended  the  hall  at  dinner  time,  placing  it* 
leg,  and  its  eyes  fixed  on  its  offspring.    The  youn^  are^  leu  behind  its  master's  dudr,  frequently  bemre'any  of 
at  first,  ooveved  with  a  brown  down,  and  drag  &em«  the  guesta  entered.     The  servanta  were  obliged  to 
aelves,  in  tiie  nest,  on  their  knees,  their  legs  being  too  watch  it  carefully,  and  to  drive  it  off  fitnn  the  dishes 
weak  to  support  thesK    As  their  wings  grow  and  ao«  with  sticks ;  yet,  notwithstanding  every  preeantion,  it 
qnire  strengui,  the  mother  aids  and  traina  them  in  their  would  often  snatch  off  something  frbm  tbe  table ;  and 
attempts  to  fly.    At  Bagdad,  hundreds  of  the  nests  are  it  one  day  pnrlomed  a  boiled  fowl,  which  it  swallowed 
to  be  seen  about  the  mnises,  walls,  and  trees ;  and,  entire.    It  used  to  fly  about,  and  to  roost  very  high 
amoxlg  the  ruins  of  Persepdis,  every  pillar  has  its  nest;  among  the  silk-cotton  trees.    From  this  station,  at  me 
The  stmrk- rests  and  sleeps  on  one  leg,  with  its  head  distance  of  two  or  three  miles,  it  could  perceive  when 
bent  backwards  on  its  shoulders,  in  which  attitude  it  the  dinner  was  carried  acrosa  the  court,  and,  darting 
frequently  fixes  its  eye  on  the  reptile  which  it  singles  down,  Would  arrive  early  enough  to  ent^r  before  the 
out  for.  prey.    Previous  to  miration,  it  makes  a  singu«  dishes  were  aU  set  down.    When  sitting,  it  was  ob- 
lar  snapping  noise  with  its  bul,  turning  its  bead  bank*  served  uniformJy  to  rest  itself  on  the  whole  length  of 
wards,  with  the  upper  part  of  the  bill  placed  on  the  the  hind  part  of  the  leg.    Sometimes  it  would  sund  in 
romp,  and  the  under  set  into  the  quickest  motion,  and  the  room  for  half  an  hour  after  dinner,  turning  its  head 
made  to  act  on  the  other.    These  birds  remove  souths  from  side  to  side,  as  if  listing  to  the  ocmversatioD. 
wards  about  the  end  of  Augnst ;  but,  previously  to  Its  courage  was  not  equal  to  its  voracity  ;  Ibr  a  child  o£ 
their  departure,  mnkitndes  oif  them  assemble  in  tiie  eight  or  ten  years  of  age  was  id)]e  to  put  it  to  flight, 
plama  once  a  ^y,  and  make  the  noise  with  their  bills  ami  it  would  not  openly  attack  a  ben  with  chickens, 
which  we  have  just  described,  mevmg  and  bostling  Gigantic  storks  are  round  in  eompaniea,  and«  when  seen 
aasottg  one  another  $»  li  consulting  on  tiieir  filaas.   At  at  a  distance  near  the  mouths  of  rivers»  advancing  lo- 
an appointed  time,  and  when  the  wind  is  northerly,'  wards  an  observer,  they  have  been  mistsiken  Ibr  canoesw 
they  suddenly  ascend  in  a  body,  and  are  quickly  out  of  and,  when  on  the  sand  banks,  for  men  and  womea 
sight  in  the  higher  regions  of  the  air.    This  movement'  picking  up  shell4lsh  on  the  beach..    From  their  im- 
is  seldom  remarked,  beeause  it  sometimes  takes  phice  raensegape>  they  have  obtained  the  popular  name  oi 
in  ^e  night-time,  and  adways  in- perfect  silence.    De--  Large-^hroais  i   and,   from  their   awallowing    bones, 
Ibct  of  food,  rather  dian  of  heat,  probably  urgeathem  they  have.also  been  called  Bane^'eaiers^  cur  JSoMe-taktn. 
to  change  their  abodes ;  for  taase  individuals  seem  not  ..  t-i>i..        i.j»ji-- 
tn  Mffor  from  the  eeverest  winters.    In  Egypt  they  ,  Ardba,  Lin.  &c.  but  much  reduced  m  its  range- 
have  a  second  brood  i  but  many  ef  them  remain  there  Hs&on. 

throughout  the  year.    In  Japan  they  are  likewise  sta^^  -Billiaa  kng  a^  or  kmger  tiian,  the  head,  atrong,  a 

tionary.    Thsjf  proceed  norlhwaid  aa  farasSneden^  stnagfa^  comprcssedi  aqite^  uf^per  fcasndiblo  alighUy 
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vttho.  «ulcatecl»  ri<)ge  rounded;  nostrils  lateriJf  pkeed  al« 
'^$x-  moit  at  the  base  of  the  bil]>  longitudinally  deft  in  a 
'  groove,  and  half-closed  by  a  membrane ;  orbits,  and 
lores  naked ;  legs  long  anu  slender,  widi  a  naked  space 
flfbove  the  kneei  the  middle  toe  connected  with  the 
outer  by  a  short  membrane ;  wings  moderate. 

The  birds  of  this  family  reside  on  the  banks  of  lakes 
or  rivers,  or  in  marshy  situations,  subsisting  on  fish 
and  their  spawn»  testacea,  field-mice,  frogs,  insects, 
anails,  worms,  &c.  Many  of  them  nestle  together.  In 
flight,  their  neck  is  contracted  and  folded  over  their 
back,  while  their  legs  arestretehed  out  behind.  They 
migrate  periodically  in  large  flocks,  and  moult  once  in 
the  year.  The  sexes  resemble  each  other;  but  the 
young  differ  so  much  in  appearance  from  die  adults, 
that  they  have  given  rise  to  considerable  confusion  and 
discrepancy  in  the  nomenclature. 

A,  cinerea,  Lin.  &c.  Common  HereHf  Pror.  Htnmr 
sheughi  or  Berorukarv,  also  Crane,  Hegrie^  &c.  A  de* 
nenaing  black  crest  on  the  occiput;  body  cinereous; 
lines  on  the  neck,  beneath,  and  pectoral  bar  black. 
Length  ^bout  three  feet  four  inches  extent  of  winff 
five  feet,  and  average  weight  three  pounds  and  a  half. 
The  young,  which  nave  been  frequently  mistaken  for 
the  female,  are  destitute  of  the  crest  and  scapularv  fea- 
thers, and  are  distinguished  by  appropriate  marfcings. 
An  accidental  variety,  almost  entirely  white,  has  been 
sometimes  met  with,  but  is  reckoned  very  rare. 

Tbe  common  heron  is  dispersed  over  most  of  the 
countries  of  the  world,  having  been  observed  in  the 
arctic  regions  of  Europe  and  America,  in  the  East  and 
West  Indies,  in  Chili,  on  the  coasts  of  Africa,  in  Egyp^ 
Japan,  Otaheite,  &c.  &c.  In  wtne  latitudes  it  is  mu 
gratory,  and  in  others  stationary*  though  it  frequently 
changes  its  residence  without  varylne  the  climate^  It 
chiefly  haunta  tall  forests*  in  the  neighbourhood  of  lakea, 
rivers,  or  swamps  ;  but  it  also  frequently  exposes  it«elf 
to  all  the  rigours  of  cold  and  tempestuous  weather, 
when  waiting  for  prey  to  come  within  its  reach.  Like 
aavage  man,  and  other  animals  which  subsist  by  hunU 
ing  and  fishiag^  it  is  capable  of  enduring  protracted  ab« 
stinence,  and  of  feeding  copiously  when  opportuniSrjr 
oflTers.  It  is^  moreover,  gifted  with  powers  of  vecy  ra« 
pid  digestion.  ^  To  the  scaly  tribe  it  is  one  of  the  most 
fonni^kble  of  birds ;  for,  in  fresh  water,  there  is  scarcely 
a  fish  which  it  will  not  strike  at  and  wound,  though 
sometimes  it  is  unable  to  carry  it  off;  but  the  smalkr 
fry  are  its  staple  far&  Having  waded  as  far  as  it  can 
into  the  water^  it  patiently  awaits  the  approach  of  its 
victims,  into  which,  when  they  come  within  contact. 
It  darts  its.  bill  with  undeviaUnjZ  aim.  Willoughby 
tells  us^  that  he  saw  a  heron  whidh  had  no  fewer  than 
seventeen  carp  in  its  belly  at  a  time,  which  he  would 
digest  in  six  or  seven  hours,  and  then  go  to  fish 
again. 

Though  the  heron  usually  takes  his  prey  by  wading 
into  the  water,  he  frequently  also  catches  it  when  on 
wing  ;  but  this  is  only  in  shallow  waters,  into  which 
be  darts  with  more  certaintv  than  into  the  deepSf. in- 
stantly pinning  the  fish  to  tne  bottom,  and  thus  seixiiig 
it  more  securely.  In  this  manner,  after  having  been 
«een  with  his  long  neck  for  above  a  minute  un£r  war 
ter«  he  will  rise  on  the  wing>  with  a  trout  or  eel  stngLOm 
gling  in  his  bill,  and  after  swallowing  it  entire,  on  the 
shore  or  in  the  air,  will  immediately  return^  to  fishing. 
Herons  are  frequently  ohaerwed  to  feed  by  moonliglu, 
when  the  fish  come  into  the  shoaler  waters.  They  ar^ 
in  fact,  semi-nocturnal  in  their  habits ;  and  they  prey 
on  aea-fisb  as  well  as  on  those  in  the  fresh  waters.  The 


.  diflferent  parts  of  thejy  atructnra  are  admsrabfy  adapted  Dmitha* 
to  their  mode  of  life;  for  they  have  Jong  legafor  the  'y * 
purpose  of  wading>  a  long  neck  to  ireach  their  prejr, 
and  a  wide  gullet  to  swallow  jt.  Their  toes  are  long, 
and  armed  with  long  hooked  talonsi,  one  of  which  is 
serrated  on  the  edge,  the  better  to  regain  the  alippeij 
spoil.  The  bill,  too,  is  long  and  sharp,  having  senr^ 
tures  towards  the  point,  which  stand  backwards,  and 
act  like  the  barbs  of  a  fish-hook..  Its  broad  and  concave 
wings  are  of  signal  service  in  enabling  it  to  convey  its 
load  of  nourishment  to  the  nest,  and  to  transport  its 
comparatively  small  and  meagre  body  to  distant  regions. 
When  to  these  circumstances  we  add  the  acute  vision 
and  patient  vi^lance  of  this  bird,  we  shall  see  no  reason 
for  indulging  m  the  gloomy  strictures  of  Buffon,  who 
would  represent  it  as  an  instance  of  neglect  and  cruelty 
on  the  part  of  nature,  as  if  the  supremely  wise  ana 
food  Creator  of  all  could  ever  deatbe  animals  to  a  life 
of  wretchedness. 

.    The  heron  has  a  demure  and  mdancholy  air,  and  is 
extremely  shy,  and  impatient  of  owifinement.    The 
young  are  capable  of  being  tamed  to  a  certain  degree  i 
but  the  old  ones,  if  captured,  obstinately  refuse  food* 
and  pine  to  death.    In  this  state  they  have  sometimes 
survived  fifteen  years.    They  fly  very  high  ia  the  air^ 
especially  before  rain,  frequently  soaring,  beyond  the 
reach  of  human  vision.    In  the  day  time  they  are  often 
inactive,  or  indulge  in  repose,  but  seldom  sleep  in  the 
night,  though  they  then  perch,  and  are  abundantly  cl»i 
morous.    Tneir  cry  is  shrill  and  gfatipg^  shorter  and 
more  plaintive  than  that  of  the  goose ;  but  repeated,  and 
furolonged  into  a  more  piercing  and  discordant  note 
when  ue  bird  feels  pain  or  uneasiness.  Naturally  timid 
and  suspicious,  they  are  often  disquieted.;  the  aspect  of 
a  roan,  even  at  a  distance,  greatlv  alarms  them ;  and 
they  dread  the  eaffle  and  die  hawk,  their  most  deter* 
mined  enemies,  whose  attack  they  endeavour  to  elude 
hj  mounting  above  them  in  the  air.   As  a  last  resource, 
they  will,  it  is  alleged,  put  their  headomder  their  wiog, 
^andi  presenting  their  sharp*pointed  bill  to  die  invaderi 
transfix  hin^  bs  he  rushes  on  them  with  all  his  weight 
And  impetuosity.    The  bill  is^  in  faet^  a  dangerous  de- 
fensive weapon,  to  which  they  have  recome  when  their 
adversary  least  expects  it ;  and  sportsmen, 'accordingly, 
should  approach  tnem  with  caution  when  they  haf^pen 
to  be  onnr  wounded,  since»  by  stretching  oot  their  neck 
to  its  full  lengthy  they  can  strike  to  Uie  distance  of 
three  feet  all  around.    By  suddenly  unbending  the 
neck  from  the  aboolders,  they  dart  out  the  bill,  as  with 
a  spring,  and  aim  at  the  eye  of  their  assailant. 
•   Although,  in  general,  ahy  and  solitary  in  their  ha« 
bits,  herons  often  oongregate  during  the  breeding  ae»» 
.son ;  and  msny  of  them  build  theirnesta in  the  same 
place,  whiob  ia  called  a  heronry.    Pennant  mentions, 
that  he  reckoned  eighty  nests  on  one  tree ;  and  Mon- 
tagu adverts  to  a  heronry  on  a  small  island,  in  a  lake  in 
the  north  of  Scotland,  on  which  there  was  but  .4  single 
scrubby  oak,  which»  not  being  sufficient  to  oontain  all 
.the.nestm  many  were  placed  on  the  ground. ,  The  nest 
is  large  and  flat,  hwLg  composed  of  sticks,  and  lined 
with  wool,  rushes*  reathers,  or  other  .soft  materials. 
The  eggs  are  usually  four ;  but  sometimes  &ye  or  six,  ot 
the  siae  of  those  of  a  duck,  and  of  a  greenish-blue  cast. 
,When  the  female  incubates,,  the  male  fishes  for  her,  and 
fetches  a  portion  of  his  captures.    Dr.  Heysham  has 
^ven  anintecesting  account  of  a.  battle  between  a  00- 
loiiy  of  herons,  and  a  neighbouring  one  of  rooks*    The 
former  having  been  deprived  of  tneir  ancient  pwemises 
\y  the  removal  of  the  trees,  made  an  attempt  to  form 
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Ornltho-    a  settlement  in  the  rookeiyt  whidi  was  effected  after 


an  obstinate  contest*  in  which  some  on  both  sides  lost 
their  lives.  Bat^  after  a  second  victory  of  the  herons 
in  the  succeeding  year;  a  truce  was  agreed  on,  and  both 
•odeties  lived  in  hiannony  together.  Dr.  Derham  tells 
us,  that  he  has  seen  lying  scattered  under  the  trees  of 
a  large  heronry  fishes  several  inches  in  lengthy  which 
must  have  been  conveyed  by  the  birds  fVom  the  dis- 
tance of  several  miles ;  and  the  owner  of  this  heronry 
saw  a  large  eel  that  had  been  conveyed  hither  by  one 
of  them,  notwithstanding  the  inconvenience  which  it 
must  have  experienced  fVom  the  fish  writhing  and  twist- 
ing about.  Heron*hawking  was  formerly  a  favourite 
diversion  in  this  kingdom ;  and  a  penalty  of  twenty 
shillings  was  incurred  by  any  person  convicted  of  tak- 
ing the  heron's  eggs.  Its  flesh  was  also  in  high  request, 
having  been  deemed  a  royal  dbh,  and  equal  to  that  of 
the  pheasant  or  peacock.  These  birds  are  supposed  to 
live  to  a  considerable  age. 

Purpurea.  j^  purpurea,  Lin.  &c.  By  Gmelin  and  Latham  it 
has  been,  variously  designated,  on  account  of  the 
changes  which  it  undergoes  in  its  progress  to  maturi- 
ty. Thus,  it  includes  A.  tufa,  boiaunu,  purpuratOt 
Caspica,  and  variegaia  ;  and,  in  English,  it  has  been 
denominated  the  Crested  Purple  Heron,  Rufous  Heron, 
Greater  Bittern,  Purple  Heron,  Variegated  Heron,  and 
^African  Heron,  Red-green  above,  purplish-red  be- 
peath ;  crown  black-green ;  throat  white ;  a  rufous  purple 
'brest,  depending  from  the  occiput.  The  mature  bird 
measures  nearly  three  feet  in  length,  and  four  feet 
eleven  inches  in  extent  of  wing,  and  has  the  base  of 
the  neck  garnished  with  purplish-white  feathers,  and 
the  scapulars  with  subulated  brilliant  red-purple  plumes. 
The  young  under  three  years  want  the  crest,  whose 
place  is  merely  indicated  by  a  few  elegant  reddish 
'feathers.  They  also  want  the  long  feathers  at  the  base 
of  the  neck  and  on  the  scapulars. 

The  crested  purple  heron,  which  is  of  singular 
beauty,  is  common  in  the  western  parts  of  Asia,  fre- 
'quenting  the  marshy  shores  of  the  Caspian  and  Black 
Seas,  also  the  Lakes  of  Great  Tartary,  and  the  borders 
of  the  large  rivers  of  those  parts,  as  the  Wolga  and 
Irtisch.  It  likewise  occurs,  though  sparingly,  in  se- 
veral parts  of  Europe,  as  on  the  banks  of  the  Danube, 
and  the  morasses  of  Holland;  and  a  few  specimens 
have,  at  different  periods,  been  killed  in  England.  In 
Africa  and  in  Malta  it  is  more  abundant.  It  feeds 
^like  its  congeners,  and  builds  its  nest  among  reeds,  or 
underwood,  but  rarely  in  trees,  and  lays  three  greenish- 
cinereous  eggs. 

Garzetta.  '  A.  garzetta,  Lin.  &c.  including  the  nivea  of  Gmel. 
and  Lath.  Egret,  Ldttle  Egret,  or  Snony  Heron.  Occi- 
put crested ;  body  entirely  white ;  feathers  of  the  upper 
part  of  the  back  elongated  and  silky  ;  bill  black  •  lores 
'and  legs  greenish.  A  tuft  of  very  slender  and  glossy 
feathers  on  the  under  part  of  the  neck.  Iris  bright- 
yellow.  -  The  old,  when  moulting,  and  the  young,  be- 
fore the  third  year,  have  no  lonff  or  crest-like  feathers. 
Length  of  the  fulKgrown  bird  one  foot,  and  ten  or 
eleven  inches,  and  weight  about  one  pound.  Not 
-uncommon  in  many  parts  of  Europe  and  Asia,  and 
found  also  in  Africa  and  America,  about  New  York 
and  Long  Island,  some  of  the  West  India  Islands,  and 
Cayenne.  In  summer,  they  may  be  traced  as  ^  north 
as  Carolina.  In  Egypt,  they'  may  be  seen  perching, 
towards  evening,  on  the  trees.  If  we  may  judge  fhmi 
the  bill  of  fare  of  the  feast  given  by  Archbishop  Ne- 
viUe,  these  birds  were  formerly  plentiful  in  England ; 
few  no  fewer  than  a  thousand  of  them  are  mentioned  in 


that  list.   They  are  now,  however,  if  not  exterminatecf,  Orthw, 
yet  very  rare  in  this  kingdom.    In  their  habits,  they    ^"^ 
are  more  social  than  some  of  their  congeners,  and  res-  ^*^^ 
dily  consort  even  with  birds  of  different  families,  pick- 
ing up  their  prey  from  the  ooze  of  the  sea-shore,  &c. 
breedmg  in  marshy  situations,  and  laying  four  or  five 
white  eggs.    They  are  said  to  be  tamed  without  moch 
difficulty.    Their  plumes,  which  were  formerly  em- 
ployed to  decorate  the  warrior'a  helmet,  are  now  ap- 
?lied  to  the  head-dress  of  ladies,  and  the  turbans  of  the 
*urks  and  Persians. 
A,  nycticorax,  Lin.  kc    including,  in  its  different  Nyctks. 
stages  of  growth  and  moulting,  the  maculata^^  Garden,  n  i. 
badia,  and  gritea,  of  Gmelin.    Nycticorax  Eunmeut, 
Steph.    Night  Heron,  Nighl  Raven,  European  r^i^ht 
Heron,  Lesser  Ash-coloured  Heron,  <Mr  Qua  Bird.    The 
young  are  the  Spaited  Heron,  Gardenian  Heron,  and 
Chesnul  Heron  of'^Lathara,  Pennant,  &c.  Crested  head, 
occiput  and  back  black-green,  abdomen  yellowish- 
white.     Length  one  foot  eight  inches,  and  extent  of 
wing  three  feet  two  inches. 

Inis  species  has  received  its  denomination  from  the 
disagreeable  croaking  noise,  resembling  the  strainiDg 
of  a  person  in  the  act  of  vomiting,  whioi  it  utters  soon 
after  sunset,  when  it  comes  abroad  in  quest  of  fish  or 
insects.  During  the  day,  it  keeps  concealed  among 
reeds,  trees,  or  rocks,  frequenting  either  sea-shores  or 
the  iMnks  of  rivers.  It  is  met  with  both  in  the  north 
and  south  of  Europe,  quitting  our  temperate  climates 
in  autumn,  and  returning  in  spring ;  but  it  is  far  from 
common  in  Great  Britain.  In  America,  it  has  been 
traced  from  Hudson's  Bay  to  Louisiana.  It  likewise 
occurs  in  China,  on  the  snores  of  the  Caspian  Sea,  iii 
Russia,  particularly  on  the  Don,  and  about  Astrachan, 
in  summer  ;  but  it  is  seldom  observed  in  great  num- 
bers ;  and  it  is  a  scarce  bird  in  the  northern  parts  of 
the  world.  The  female  carelesriy  constructs  her  nest 
on  the  ground,  among  bushes  or  rushes ;  and,  accord- 
ing to  some  authors,  among  rocks,  or  trees,  and  laya 
three  or  four  eggs,  of  a  dull  green. 

A.  stellaris,  Lin.  &c.  Botaurus  stellaris,  Steph.  Sielks. 
Bittern,  Prov.  Bittour,  Bumpy^coss,  Butierbump, 
Bumble,  Miredrum,  &c.  Testaceous,  with  transverse 
spots  above,  paler,  with  oblong  brown  spots  beneath. 
1  he  full-grown  male  is  not  quite  so  large  as  the  com- 
mon heron,  measuring  two  feet  and  four  or  ^"ve  inches 
in  length,  and  three  feet  ten  inches  in  extent  of  wing. 
It  in^bits  Europe,  Asia,  and  America,  affecting  the 
more  temperate  regions  in  winter,  and  migrating 
northwards  in  summer.  Though  not  plentiful  in  Eng- 
land, especially  since  the  considerable  drainage  which 
has  been  effected  of  the  low  swampy  groundsy  it  is  still 
found  throughout  the  year ;  but,  m  winter,  it  leaves 
the  more  mountainous^  marshy  grounds,  resorting  to 
low  moist  situations;  and,  if  de  weather  be.severe,  it 
b^kes  itself  to  the  sedgy  banks  of  rivers  and  streams. 
It  is  a  shy  and  solitary  bird,  generally  residing  among 
the  reeds  and  rushes  of  extensive  marshes,  continuing 
for  whole  days  about  the  same  spot,  as  if  it  sought  for 
safety  only  in  privacy  and  inaction.  In  the  autumn,  it 
chatiges  its  abode,  always  commencing  its  journey  about 
suuWl  During  the  day,  it  will  sit  among  the  reeds, 
with  its  head  erect,  by  which  means  it  w^  over  their 
tops,  without  being  seen  by  the  sportsman.  It  b  with 
difficulty  roused  from  its  lurking-place,  flies  heavily, 
and  frequently  alights  near  the  same  spot  When 
caught,  it  evinces  great  fierceness,  and  strikes  diiefly  at 
the  eyes  of  its  antagonist.  Though  it  never  courts  a 
battle,  if  once  attacked,  it  defends  itself  with  great 
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coolness  and  intrepidity.  When  darted  on  by  a  bird 
of  prey,'  it  does  not  attempt  to  escape,  but^  with  its 
sharp  bill  erdcted,  receives  the  shock  on  the  pointy  and 
thus  compels  its  invader  to  retreat,  sometimes  with  n 
fiital  wound.  Hence  old  buzzards  never  attempt  to 
attack  it ;  and  the* common  fkleons  always  endeavour  to 
rash  on  it  firom  behind^  and  whilst  it  is  on  the  wing. 
When  wounded  by  the  sportsman,  it  often  makes  a  de* 
termined  resistance,  awaiting  the  onset,  and  making 
such  vigorooa  thrusts  witb  its  bill,  aa  to  wound  the 
iejg,  even  through  the  boot.  Sometimes,  again,  especi- 
ally when  surprised  by  a  do^,  it  turns  on  its  back, 
hke  some  of  the  rapacious  birds,  and  fights  with  both 
ita  bill  and  daws*  During  the  months  of  February 
and  Mareh,  the  male  makes  a  deep  booming  noise, 
which  is  supposed  to  be  his  call  to  the  females,  and 
which  ia  vulgarly  xscribed  to  his  putting  his  bill  into 
a  reed,  or  into  the  mud,  and  blowing  through  it  Both 
aexes  assist  in  putting  the  nest  togeuer,  constructing  it 
almost  entirelyof  dned'rushes,  or-other  herbage,  placed 
on  a  stump  or  bush,  near  to  the  water,  and  yet  with- 
out its  reach.  The  female  la,y$  four  or  £ve  greenish* 
brown  egpgs,  and  sita  on  them  for  about  twenty^five 
days*  The  young,  when  hatched,  are  nakecf  and 
sciaggy ;  nor  do  they  venture  abroad  till  about  twenty 
days  after  their  extrusion^  during  whidi  time  the  pa- 
rents feed  them  with  snails,  jmafi  fishes,  or  frogs.  In 
the  reign  of  Henry  Vill.  thebittem  was  held  in  great 
esteem  at  the  tables  of  the  great  Its  flesh,  which  ha/^ 
l>retty  mudk  the  flavour  of  haire,  ia  far  from  being  un- 
pleasant ;  and  the  London  poulteren  still  value  one  of 
these  bircb  at  half«a*guinea. 
ijjddM.  ji'  raUoidei,  Scop*  Tern.  Stq>h.  including  the  ComatOt 
Squaioita,  Castanea,  ManigUi,  PumUa^MtSi  Eryiktcmih 
of  GmeL  &c.  Squiueo  Heron*  Crested^  with  the  fore* 
head  and  crown  yellow,  marked  with  longitudinal 
black  spots;  upper  parts  of  the  body  rufous;  under 
parts,,  with  die  throat,  rump»  and  tail^  white. 

Scpiacco  herons  abound  in  Asia  and  Africa,,  frequent* 
in^  the  bayaof  the  Caspian  Sea^and  the  adjacent  rivers. 
They  are  also  found  in  Pdbnd,  Russia,  Tuikey,  the 
Grecian^archipelago,  Italy,  Sardinia,  and,  occasionally, 
in  Germany  and  Holland.  An  instance  is  said  to  haye 
occurred  of  one  having  been  shot  in  England.  The 
female  nestles.among  reeds,  and  lays  from  four  to  six 
greenish  eggs.. 

A.  fninuLa,  L4n.  &c.  The  young  are  the  A,  Solomenm 
tU,  and  A,  Danubialis,  GmeL  Utile  Heron,  Little  Bit* 
ienh  Long^eck,  &c.  The  young  are  the  Ruf€»*  Bit* 
tern  and  /2ayei  Bittern  of  Lath.  Crown,  back,  quills^ 
and  tail,  green  black ;  the  neck,  wingrcoveru,  and  ab« 
domen,  yellowish  red.  Siae  about  that  of  a- thrush; 
length  tl\irteen  inohea  nine  lines ;  extent  of  wing  one 
foot  aeven  inches.  Native,  of  Europe  and  Asia,  and 
has  been  found  from  Siberia  to  Syria  and  Arabia* 
Although  not  very  common  in  France,  it  has  been 
freouently  observed  in  Lorraine  and  Champagne, 
and  ia  by  no  means  tare  along  the  lakes  of  Swit- 
zerland. It  has  likewise  been  (^served  in. the  marsh- 
es of  Holland  azul  Germany,  and,  on  a  few  occa- 
fiona,  in  Great  Britain  and  the  Orkneys.  It  feeds  on 
the  (^offish,  y^ung  frogs,  and.  their  spawn,  insects, 
and  worms.  I>uring  the  breedinff  season,  the  male 
uttera  a  cry,  which  resembles  the  distant  barking  of  a 
dog^.  The  female  deposits  from  four  to  six  white  eggs, 
of  the  sixe  of  those  of  the  blackbird,  in  a  sort  of  nest 
composed  of  a  few  dried  Imvcs  and  rushes,  and  placed 
amosigreeds^ 


Phcbnicoptbrus,  Lin.  &a    Flaiiikoo. 


Bill  thick,  strong,  higher  than  broad,  dentated,  co-> 
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nical  towards  the  point,  naked  at  the  base,  upper  man-  ^^"*- 
dible  abruptly  inflected,  and  bent  down  on  the  under  *^®''*'*^"' 
at  the  tip  ;  the  under  broader  than  the,  upper  ;  nostrils 
longitudinally  placed  in  the  middle  of  the  bill,  and  co- 
vert by  a  membrane ;  legs  very  long,  with  three  toes 
before^  and  a  very  short  one  articulated  high  on  tha 
tarsus  behind,  the  fore  toes  connected  by  a  web  which 
reaches  to  the  claws ;  wings  middle>sixed. 

P.  rM6^,  Lin.  &c.  Red  Flamingo.  Quills  deep  Ruber, 
black.  This  singular  bird  is  scarcely  so  big  as  a  goose, 
but  has  the  neck  and  legs  more  dicproportioned  to  the 
body  than  any  other  of  the  feathered  race,  the  length 
from  the  end  of  the  bill  to  that  of  the  tail  being  four 
feet  and  two  or  three  inches ;  but  to  the  end  of  the 
daws  six  feet  or  upwards*  The  neck  is  slender^  and  of 
an  immoderate  length ;  the  tongue,  which  is  large  and 
fleshy,  fills  the  cavity  of  the  bill,  has  a  sharp  cartilagi- 
ncAis  tip,  is  furnished  with  twelve  or  more  hooked  pa- 

else  on  each  side,  which  bend  backwards,  and  it  has  a 
\ijoi  fat  at  the  roots,  which  epicures  reckon  a  great 
delicacy.  The  bird,  when  in  full  plumage,  which  it 
does  not  attain  till  its  fourth  year,  has  the  head,  neck, 
tail  and  under  parts  of  a  beautiful  rose-red,  the  wings 
of  a  vivid  or  scarlet  red,  the  back  and  scapulars  rose- 
red,  and  the  legs  rosaceous.  The  young,  before  moulu 
ing,  have  their  plumage  cinereous,  and  a  considera% 
portion  of  black  on  the  secondaries  of  the  wings  and 
tail.  At  the  expiration  of  the  first  year,  they  are  of  a 
dirty  white,  with  the  secondaries  of  the  wings  of  a 
Uaokish  brown,  edged  with  white ;  the  wing-coverta 
at  their,  origin  white,  faintly  shaded  with  rose-colour, 
but  terminated  with  blaok,  and  the  white  feathers  of 
the.  tail  irregularly  spotted  with-  bluish-brown.  At 
two  yews  of  age,  the  pink  on  the  wings  assumes  more 
intensity.- 

Flamingos  affect  the  warmer  latitudes  of  both-  conti« 
nents,  and  are  not  often  met  with  higher  than  the  40th 
degree,  north  or  south.  They  are  common  on  the 
African  coast,  and  the  islands  adjacent  to  the  Cape  of 
Good  Hope,  and  sometimes  -on  the  shores  of  Spain» 
Italy,  Sicily,  Sardinia,  and  even  at  Marseilles,  and  some 
way  up  the  Rhone,  but  rarely  in^  the  interior  of  the 
continent  of  Europe,  and  seldom  on  the  banks  of  the 
Rhine.  We  trace, them  on  the  Persian  side  of  the 
Caspian  Sea,.and  thence  along  the  western  coast,  as  far 
as  the  Wolga.  They  breed  abundantly  in  the  Cape  de 
Verd  island?,  particularly  that  of  Sal,  constructing  on 
the  searshore,  but  so  as  not  to  be  flooded  by  the  tide,  a. 
nest  of  mud,  in  the  shape  of  a  pyramidal  hillock,  with 
a.  cavity  at  top.  in  whidi  the  female  generally  lays  two 
white  eggs  ok*  the  size  of  those  of  a  goose,  but  more 
clongat^.  The  structure  is  of  a  sufficient  height  to 
admit  of  the  bird's  sitting  on  it  oonvenieqtly,  or  rather 
standing  astride,  as  the  legs  are  placed,  one  on  each 
side,  at  full  length.  The  female  will  also  sometimes 
deposit  her  eggs  on  the  low  projection  of  a  rock,  if 
otherwise  adapted  to  her  attitude  during  incubation. 
The  young  are  not  able  to  fly  till  they  are  ^rown ;  but 
they  can  previously  run  with  wondeiHful  swiftness.  In 
this  immature  state,  they  are  sometimes  caught,  and  ea«  • 

sily  tamed,  becoming  familiar  in  five^or  six  disys,  eating 
from  the  hand,  and  drinking  freely  of  sea- water.  But 
they  are  reared  with  difficulty,  being  very  apt  to  pine 
from  want  of  their  natural,  subsistence,  which  chiefly 
consists  of  small  fishes,  and  their  spawui  testacea,  and 
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Ornltlio*   a  settlement  in  the  rookeiy*  whidi  was  effected  after 


an  obstinate  contest,  in  which  some  on  both  sides  lodt 
their  lives.  Bat,  after  a  second  victory  of  the  herons 
in  the  succeeding  year;  a  truce  was  agreed  on,  and  both 
societies  lived  in  liarmony  together.  Dr.  Derham  tells 
us^  that  he  has  seen  lying  scattered  under  the  trees  of 
a  large  heronry  fishes  several  inches  in  length,  which 
must  have  been  conveyed  by  the  birds  fVom  the  dis- 
tance of  several  miles ;  and  the  owner  of  this  heronry 
saw  a  large  eel  that  had  been  conveyed  hither  by  one 
of  them,  notwithstanding  the  inconvenience  which  it 
-must  have  experienced  fVom  the  fish  writhing  and  twist- 
ing about.  Heron-hawking  was  formerly  a  favourite 
diversion  in  this  kingdom ;  and  a  penalty  of  twenty 
shillings  was  incurred  by  any  person  convicted  of  tak- 
ing the  heron's  eggs.  Its  fiesh  was  also  in  high  request, 
having  been  deemed  a  royal  dbh,  and  equal  to  that  of 
the  pheasant  or  peacock.  These  birds  are  supposed  to 
live  to  a. considerable  age. 

A»  purpurea,  Lin.  &c.  By  Gmelin  and  Latham  it 
has  been,  variously  designated,  on  account  of  the 
changes  which  it  undergoes  in  its  progress  to  maturi- 
ty. Thus,  it  includes  A,  rufa,  botaurus,  purpuratOf 
Caxpica,  and  variegaia  ;  and,  in  English,  it  has  been 
denominated  the  Crested  Purple  Heron,  Rufotts  Heron, 
Greater  Bittern,  Purple  Heron,  Variegated  Heron,  and 
'African  Heron.  Red-green  above,  purplish-red  be- 
peath ;  crown  black-green ;  throat  white ;  a  rufous  purple 
brest,  depending  from  the  occiput.  The  mature  btrd 
measures  nearly  three  feet  in  length,  and  four  feet 
eleven  inches  in  extent  of  wing,  and  has  the  base  of 
-the  neck  garnished  with  purplish-white  feathers,  and 
the  scapulars  with  subulated  brilliant red-purp)e  plumes. 
-The  young  under  three  years  want  the  crest,  whose 
place  is  merely  indicated  by  a  few  elegant  reddish 
feathers.  They  also  want  the  long  feathers  at  the  base 
of  the  neck  and  on  the  scapulars. 

The  crested  purple  heron,  which  is  of  singular 
beauty,  is  common  in  the  western  parts  of  Asia,  fre- 
quenting the  marshy  shores  of  the  Caspian  and  Black 
Seas,  alio  the  Lakes  of  Great  Tartary,  and  the  borders 
'of  the  large  rivers  of  those  parts,  as  the  Wolga  and 
Irtisch.  It  likewise  occurs,  though  sparingly,  in  se- 
veral parts  of  Europe,  as  on  the  banks  of  the  Danube, 
and  tne  morasses  of  Holland;  and  a  few  specimens 
have,  at  different  periods,  been  killed  in  England.  In 
Africa  and  in  Malta  it  is  more  abundant.  It  feed^ 
*  like  its  congeners,  and  builds  its  nest  among  reeds,  or 
underwood,  but  rarely  hi  trees,  and  lays  three  greenish- 
cinereous  eggs. 

A,  ganeetta,  Lin.  &c.  including  the  nitfea  of  Gmel. 
and  Lath.  Egret,  Little  Egret,  or  Snowy  Heron.  Occi- 
put crested ;  body  entirely  white ;  feathers  of  the  upper 
part  of  the  back  elongated  and  silky ;.  bill  black  ;  lores 
'and  legs  greenish.  A  tuft  of  very  slender  and  glossy 
feathers  on  the  under  part  of  the  neck.  Iris  bright- 
yellow.  The  old,  when  moulting,  and  the  young,  be- 
fore the  third  year,  have  no  long  or  crest-like  feathers. 
Length  of  the  full-grown  bird  one  foot,  and  ten  or 
eleven  inches,  and  weight  about  one  pound.  Not 
-uncommon  in  many  parts  of  Europe  and  Asia,  and 
found  also  in  Africa  and  America,  about  New  York 
and  Long  Island,  some  of  the  West  India  Islands,  and 
Cayenne.  In  summer,  they  may  be  traced  as  far  north 
as  Carolina.  In  Egypt,  they'  may  be  seen  perching, 
towards  evening,  on  the  trees.  If  we  may  judge  from 
the  bill  of  fare  of  the  feast  given  by  Archbishop  Ne- 
viUe,  these  birds  were  formerly  plentiful  in  England ; 
fat  no  fewer  than  a  thousand  of  them  are  mentioned  in 
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that  list.   The^  are  now,  however,  if  not  extermlnatecli  Ornhi 
yet  very  rare  in  this  kingdom.  ^  In  their  habits,  they    ^ 
are  more  social  than  some  of  their  congeners,  and  rea^  ^"^ 
dily  consort  even  with  birds  of  different  families,  pick- 
ing up  their  prey  from  the  ooze  of  the  sea-shore,  &c. 
breedmg  in  marshy  situations,  and  laying  four  or  five 
white  eggs.    They  are  said  to  be  tamed  without  much 
difficulty.    Their  plumes,  which  were  formerly  em- 
ployed to  decorate  the  warrior's  helmet,  are  now  ap- 
?lied  to  the  head-dress  of  ladies,  and  the  turbans  of  the 
*urks  and  Persians. 
A.  nyctkorax,  Lin.  &c.    including,  in  its  different  K)cti< 
stages  of  erowth  and  moulting,  the  maculatoi  Gardenia  n  i. 
badia,  and  grisea,  of  Gmelin*    Nycticorax  Eurojmu^ 
Steph.    Night  Heron,  Night  Raven,  European  Kigk 
Heron,  Lesser  Ash-coloured  Heron,  <Mr  Q^a  Bird.    The 
young  are  the  Spoiled  Heron,  Gqrdenian  Heron,  and 
Chesnut  Heron  of  Latham,  Pennant,  &c.  Crested  head, 
occiput  and  back  black-green,  abdomen  yellowith- 
white.     Length  one  foot  eight  inches,  and  extent  oC 
wing  three  feet  two  inches. 

This  species  has  received  its  denomination  from  the 
disagreeable  croaking  noise,  resembling  the  straining 
of  a  person  in  the  act  of  vomiting,  whira  it  utters  soon 
after  sunset,  when  it  comes  abroad  in  quest  of  fish  or 
insects.     During  the  day,  it  keeps  concealed  among 
reeds,  trees,  or  rocks,  frequentin||  either  sea-shores  or 
the  iMnks  of  rivers.     It  is  met  with  both  in  the  north 
and  south  of  Europe,  quitting  our  temperate  climates 
in  autumn,  and  returning  in  spring ;  but  it  is  far  from 
common  in  Great  Britain*    In  America,  it  has  been 
traced  from  Hudson's  Bay  to  Louisiana.     It  likewise 
occurs  in  China,  on  the  shores  of  the  Caspian  Sea,  in 
Russia,  particularly  on  the  Don,  and  about  Astracbim, 
in  summer  ;  but  it  is  seldom  observed  in  great  num- 
bers ;  and  it  is  a  scarce  bird  in  the  northern  parts  of 
the  world.    The  female  carelesriy  constructs  her  nest 
on  the  ground,  among  bushes  or  rushes ;  and,  accord- 
ing  to  some  authors,  among  rocks,  or  trees,  and  lays 
three  or  four  eggn,  of  a  dull  green. 

A.  stellaris,  Lin.  &c.    Botaurus  siellaris,    Stepb.SMi 
Bittern,     Prov.    Bittour,    Bumpy-coss,    Butterbump, 
Bumble,  Miredrum,  &c.    Testaceous,   with  transverse 
spots  above,  paler,  with  oblong  brown  spots  benestb. 
1  he  full-grown  male  is  not  quite  so  large  as  the  com- 
mon heron,  measuring  two  feet  and  four  or  &ve  inches 
in  length,  and  three  feet  ten  inches  in  extent  of  wing. 
It  inhabits  Europe,  Asia,  and  America,  affecting  t^ 
more  temperate  regions  in  winter,    and    migrating 
northwards  in  summer.  Though  not  plentiful  in  Eng- 
land, especially  since  the  considerable  drainage  which 
has  been  effected  of  the  low  swampy  grouhdsi  it  is  still 
found  throughout  the  year ;  but,  in  winter,  it  leaves 
the  more  mountamous,  marshy  grounds,  resorting  to 
low  moist  situations;  and,  if  the  weather  be.aevere,  it 
betakes  itself  to  the  sedgy  banks  of  rivers  and  streams. 
It  is  a  shy  and  solitary  bird,  generally  residing  among 
the  reeds  and  rushes  of  extensive  marshes,  continuing 
for  whole  days  about  the  same  spot,  as  if  it  sought  for 
safety  only  in  privacy  and  inaction.   In  the  autumn,  it 
chaliges  its  abode,  always  commencing  its  journey  about 
sun^L    During  the  day,  it  will  sit  among  the  reeds, 
with  its  head  erect,  by  which  means  it  Bees  over  their 
tops,  without  being  seen  by  the  sportsman.     It  is  with 
difficulty  roused  from  its  lurking-place,  flies  heavily, 
and  frequently  alights  near  the  same   spot*     When 
caught,  it  evinces  great  fierceness,  and  strikes  chiefly  at 
the  eyes  of  its  antagonist.    Though  it  never  courts  s 
battle^  if  once  attacked,  it  defends  itself  with  great 
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iRatiA-  coolness  and  intrepidity.    Wh^n  dierted  od  by  a  bird 
^'    of  prey,  it  does  not  attempt  to  escape,  but,  with  its 
^^^  sftup  biU  ertctedy  reoeiyes  the  shock  on  the  pointy  and 
thus  O0mpels  its  invader  to  retreat,  sometimes  with  a 
btiH  wound.    Hence  old  buzsardb  never  attempt  to 
itttck  it ;  ntd  the> common  ftdeons  always  endeavour  to 
rash  on  it  Irem  behind^  and  whilst  it  is  on  the  wing. 
When  wounded  by  the  sportman,  it  often  makes  a  de* 
tenained  tettstance,  awaiting  the  onset,  and  making 
iQcb  vigorone  thrusts  with  its  bill,  as  to  wound  the 
leg,  even  through  the  best.    Sometimes,  again*  especi* 
tlly  when  surprised  by  a  dof,  it  turns  on  its  back« 
like  some  of  the  rapaciotts  birds,  and  fights  with  both 
iti  bill  snd  daws*    During  the  months  of  Februsry 
ind  Msick,  the  made  maEes  a  deep  booming  noise, 
irhidi  is  supposed  to  be  his  call  to  the  females,  and 
which  is  vulgarly  ascribed  to  his  putting  his  bill  into 
I  reed,  or  into  the  mud,  and  blowinff  through  it   Botk 
Mtes  assist  in  putting  the  nest  togeuer,  constructing  it 
ikiost  entirely -of  dried  rushes,  or  other  herbsge,  placed 
on  tttomp  or  bush,  near  to  the  water,  and  yet  with- 
oot  its  rewL    The  female  lays  four  or  £ve  greenish^ 
ivown  Mgs,  and  sits  oa  than  for  about  twen^*five 
dajs.   The  yoimg,    when  hatdhed,  are  naked  and 
tcnggy ;  nor  do  they  venture  abroad  till  about  twenty 
d«jr>  sfter  thor  extrusion^  during  whidi  time  the  pa- 
rents feed  them  with  snails,  .small  fishes,  or  frogs.    In 
the  reign  of  H^nry  VIII.  the  bittern  wss  held  in  great 
esteem  at  the  tables  of  the  great    Its  flesh,  which  has^ 
pretty  madk  the  flavour  of  bare,  is  far  from  being  un« 
pleuiant;  and  the  London  poulterem  still  value  one  o£ 
theie  l»rds  at  balf^a-guinea. 
UdH.     A,  ruUmdes,  Scop,  Tern.  Stq>h.  including  the  Cbeietoi 
S^ioita,  Castanea,  Manigiii,  Pami/a^and  ErythwHS, 
cf  GmeL  &c.    Squacco  Htron*    Crested^  with  the  fere- 
held  and  crown  yellow,  marked  with  longitudinal 
black  spots;  upper  parts  of  the  body  rufous;  under 
piru»  with  Uie  throat,  rump»  and  tail,  white. 

Squacco  herons  abound  in  Asia  and  Africa,  frequent* 
ing  the  baya  of  the  Caspian  Sea^and  the  adjacent  rivers. 
They  are  also  found  in  Poland,  Russia,  Turkey,  the 
Grecian  archipelago,  Italv,  Sardinia,  and,  occasionally, 
m  Germany  and  Holland.  An  instance  is  said  to  haire 
ooeurred  of  one  having  been  shot  in  England  The 
female  nestles  among  reeds,  and  lays  from  four  to  six 
greenish  eggs.. 
iL  A,  mhnUat  Lin.  &c.  The  young  are  the  J.  Solomenm 
m,  and  A.  DanubidUs,  Gmel.  IMtk  Herons  Liiile  Bit* 
ten,  Long-meek^  &c  The  young  are  the  Rufmu  Bit* 
tern  and  Raffed  BiUetn  of  Lath.  Crown,  back,  quills* 
and  tail,  green  blade ;  the  neck,  wingrcoverts,  and  ab- 
domen, yellowish  red.  Siae  about  that  of  a  thrush ; 
length  tl^ffteen  inches  nine  lines ;  extent  of  wing  one 
foot  seven  inches.  Native  of  Europe  and  Asia,  and 
bas  been  found  from  Siberia  to  Syria  and  Arabia* 
Aitbough  not  very  common  in  France,  it  has  been 
freouently  observed  in  Lorraine  and  Champagne, 
sad  is.  by  no  means  rare  along  the  lakes  of  Swit- 
zerland. It  bas  likewise  been  observed  in. the  marsh- 
es of  Holland  and  Germanv,  and,  on  a  few  occa- 
>ioDs,  in  Great  Britain  and  the  Orknc^ys.  It  feeds  on 
tbcfryoffi^,  young  frogs,  and.  their  spawn,  insects, 
umI  vorma.  I>uring  the  breedinff  season,  the  male 
utters  a  cry,  which  resembles  the  distant  barking  of  a 
dog.  The  female  deposits  from  four  to  six  white  eggs, 
of  tbe  size  of  those  of  the  blackbird,  in  a  sort  of  nest 
composed  of  a  fiew  dried  leaves  and  rushes,  and  placed 
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Phsnicoptbrus,  Lin.  &&    Flaiiikoo. 

Bill  thick,  strong,  higher  than  broad,  dentated,  co» 
nical  towards  the  point,  naked  at  the  base,  upper  man- 
dible abruptly  inflected,  and  bent  down  on  the  under 
at  the  tip ;  the  under  broader  than  the  upper  ;  nostrils 
longitudinally  placed  in  the  middle  of  the  bill,  and  co- 
verMl  by  a  membrane  s  legs  very  long,  with  three  toes 
before^  and  a  very  short  one  articulated  high  on  tha 
tarsus  behind,  the  fore  toes  connected  by  a  web  which 
reaches  to  the  claws ;  wings  middle^siaed. 

P.  ruber,  Lin.  &c.  Red  FiamiHgo.  Quills  deep*  Ruber. 
black«  This  singular  bird  is  scarcely  so  big  as  a  goose, 
hut  haa  the  neck  and  legs  more  dieproportioned  to  the 
body  than  any  other  of  the  feathered  race,  ^  length- 
firom  the  end  of  the  bill  to  that  of  the  tail  being  four 
feet  and  two  or  three  inches ;  but  to  the  end  of  the 
daws  six  feet  or  upwards*  The  neck  is  slender,  and  of 
an  immoderate  length ;  the  tongue^  which  is  large  and 
fleshy,  fills  the  cavity  of  the  bill,  has  a  sharp  cartilags- 
ncAis  Up,  is  furnished  with  twelve  or  more  hooked  pa- 
pillae on  eadi  side,  which  bend  backwmls,and  it  has  a 
ball^  fat  at  the  roots,  which  epicures  reckon  a  great 
delicacy.  The  bird,  when  in  &11  plumage,  which  if 
does  not  attain  till  its  fourth  year,  has  the  head,  neck, 
tail  and  under  parts  of  a  beautiful*  rose^red,  the  wings 
of  a  vivid  or  scarlet  red,  the  back  and  scapulars  rose- 
red,  and  the  legs  rosaceous.  The  young,  before  moulu 
ing,  have  their  plumage  cinereous,  and  a  consideralne 
portion  of  blaok  on  the  secondaries  of  the  wings  and 
tail.  At  the  expiration  of  the  first  year,  they  are  of  a 
dirty  white,  with  the  secondaries  of  the  wings  of  a 
blaekish  brown,  edged  with  white ;  the  wing-coverta 
at  their  orighi  white,  faintly  shaded  with  rose-colour, 
but  terminated  with  blaok,  and  the  white  feathers  of 
the  tail  irregularly  spotted  with-  bluiah4>rown.  At 
two  years  of  age,  the  pink  on  the  wings  assumes  more 
intensity. 

Flamingos  afiect  the  warmer  latitudes  of*  both-  conti* 
nents,  and  are  not  often  met  with  higher  than  the  40th 
degree,  north  or  south.  They  are  common  on  the 
African  coast,  and  the  islands  adjacent  to  the  Cape  of 
Good  Hope,  and  sometimes  -on  the  shores  of  Spain» 
Italy,  Sicily,  Sardinia,  and  even  at  Marseilles,  and  some 
way  up  the  Rhone,  but  rarely  ixt  the  interior  of  the 
continent  of  Europe,  and  seldom  on  the  banks  of  the 
Rhine.  We  trace, them  on  the  Persian  side  of  the 
Caspian  Sea,.and  thence  along  the  western  cosst,  as  far 
as  the  Wolga.  They  breed  abundantly  in  the  Cape  de> 
Verd  iBland9,  particularly  that  of  Sal,  constructing  on 
the  seafshore,  but  so  as  not  to  be  flooded  by  the  tide,  a. 
nest  of  mud,  in  the  shape  of  a  pyramidal  hillock,  with 
a  cavity  at  top,  in  which  the  female  generally  lays  two 
white  eggs  of  the  size  of  U^ose  of  a  goose,  but  more 
elongat^.  The  structure  is  of  a  sufficient  height  to 
admit  of  the  bird's  sitting  on  it  convenieqtly,  or  rather 
standing  astride,  as  the  legs  are  placed,  one  on  each 
side,  at  full  length.  The  female  will  also  sometimec 
deposit  her  eggs  on  the  low  projection  of  a  rock,  if 
otherwise  adapted  to  her  attitude  during  incubation. 
The  young  are  not  able  to  fly  till  they  are  ^wn ;  but 
they  can  previously  run  with  wonderjful  swiftness.  In 
this  immature  state,  they  are  sometimes  caught,  and  ea« 
sily  tamed,  becoming  familiar  in  five^or  six  days,  eating 
from  the  hand,  and  drinking  freely  of  sea> water.  But 
they  are  reared  with  difficulty,  beuig  very  apt  to  pine 
from  want  of  their  natural,  subsistencct  which  chiefly 
consists  of  small  fishes,  and  their  spawni  testacea,  and 
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(Vniih<^  aquatic  insects.  These  they  capture  by  planing  the 
iog7>      bill  and  part  of  the  head  into  the  water,  and,  from  time 

^"•'r*"^  to  time,  trampling  on  the  bottom  to  disturb  the  mud, 
and  raise  up  their  prey.  In  feedingi  they  twist  the 
neck  in  sucn  a  manner,  that  the  upper  part  of  the  bill 
is  applied  to  the  ground.  They  generally  shun  culti* 
vated  and  inhabited  tracts  of  coantry>  and  resort  td 
solitary  shcves,  and  salt  lakes^  and  marshes.  Except  in 
the  pairing  season,  they  are  generally  met  with  in  nrge 
flocks,  and,  at  a  distance,  appear  like  a  regioient  of  noU 
diets,  being  often  arranged  m  file,  or  alongside  of  omi 
another,  on  the  borders  of  rivers.  When  the  Europeans 
first  visited  America,  they  found  these  birds  on  the 
swampy  shores-  quite  tamed,  ffentle,  and  no  ways  die* 
trustful  of  mankind ;  and  we  learn  from  Catesby,  thai; 
when  the  fowler  had  killed  one,  the  rest  of  the  fiodc, 
instead  of  attempting  to  fly,  only  regarded  the  fall  of 
their  companion  in  a  sort  of  fixed  astonishment ;  so  that 
the  whole  fiocj^'were  sometimes  killed  in  detail,  with* 
out  one  of  them  attempting  to  make  its  escape.  They 
are  now,  however>  extremoy  shy,  and  one  of  them  acta 
as  a  sentind,  when  the  rest  are  feeding ;  and  the^moM 
ment  that  it  peroeives  the  least  danger,  it  utters  a  loud 
scream,  like  the  soond  of  a  trumpet,  and  instantly  aH 
are  on  the  wing,  and  fill  the  air  with  their  chmumr* 
iFlaoungos,  when  at  rest,  stand  on  one  leg,  having  the 
Other  drawn  up  to  the  body,  and  the  head  placed  under 
the  wing.  When  flying  in  bands,  they  fonoa  an  angle^ 
like  geese,  and  in  wallung  they  often  vest  the  flat  part 
of  the  bill  on  the  ground,  as  a  point  of  support  Theae 
beautiful  birds  were  held  in  high  estimation  by  the  an* 
cient  Romans^  who oftoi  used  them  in  theirgnnd  sacx 
rifioes,  and  sumptuous  entertainmentBi  PUny,  Martialy 
and  other  writers,  celdirate  the  tongue  as  the  most  de* 
licate  of  eatables.  The  flesh  is  not  despised,  even  in 
modem  times ;  but  it  is  alleged  by  some  of  those  who 
have  partaken  of  it,  that  it  has  an  oil^  and  somewhat 
muddy  flavour.  That  of  the  young  is  genesally  pre- 
fmed  to  that  of  the  aduk  bird. 

Recurvihostra,  Lin.  &c,    Avocbt. 

Kccnavi-  Bill  very  long,  slender,  feeble,  depressed  throughout 
RotT&A.  £^  lengthy  flexible,  and  recurved  at  the  point,  the  upper 
mandible  cfaanneUed  oti  ita  surfoce,  the  wider  Iatera% ; 
iMtinh  on  theearfhce  of  the  bill  linear  and  long;  legs 
long  and  elender,  the  three  fore^toee  united  as  far  as  the 
second  artieulatien  by  a  mcnbnme,  the  hinder  placed 
high  up,  and  very  slMrt;  wings  acuminate,  the  first 
quill  the  longest. 
Avocetta.  ^  avoedia,  Lin.  &c.  Scooping  AffocHf  Prov.  Butters 
dip,  Scooper,  Yeiper^  Pieanni  Creokedmbiilt  Cobbler^s* 
aiv/,  &C.  Varied  with  white  and  Uack.  It  is  about 
She  sise  of  the  lapwing,  but  considerably  taller, 
weighing  thirte«i  ounces,  and  measuring  in  length 
ftom  fifteen  to  eighteen  indies.  From  the  curva- 
ture and  softness  m  its  bill  it  can  neither  use  it  de- 
ftnsively,  nor  pick  up-  with  it  any  solid  or  sizeaUe 
piey.  The  bird  is,  accordingly,  adapted  to  wading  into 
the- mud  er  eoaie  on  sea-shores,  or  the  banks  of  rivers, 
and  to  seavchii^  fiw  the  spawn  of  fish  or  of  frogs,  in- 
seoSs,-  &c;  It  is  extremely  vigilant,  active,  shy,  and 
conning,  <ymsla»tiy  on  the  alert,  flitting  about,  chanff- 
tag  lis  place  of  residence,  and  generally  eluding  the 
wnee  of  the  fowler.  In  our  continent,  these  birds  ap- 
pear to  be  partial  4o  oertiiern  countries,  whkh  Uiey  quit 
on  the  approach  of  winter,  and  revisit  in  the  spring. 
They  are  observed'  twice  a-year  in  considerable  num* 
bers  on  the  French  and  British  coasts ;  end  they  are 
known  to  breed  in  the  fens  of  Lincolnshire  and  Cam- 


bridgeshire, and  in  Romnqf  Mersh  in  Kent  They  are  OrJ 
far  firom  uncommmi  in  2fealand,  Denmark,  Sweden,  ^ 
JRussia,  Siberia,  and  in  sevend  tracts  pf  North  Americs,  ^^ 
extending  as  far  north  as  Nova  Scotia,  In  a  small  iioie 
surrounded  with  grass,  or  merely  scooped  out  in  the 
sand,  the  female  lays  two  tf^  about  Che  sise  of  those 
of  a  pigeon^  and  of  a  dnereooi  grey,  sflogulsrly  marked 
with  deep  brownish  dark  patehM,  of  irn^iukr  sizes  sad 
shapes,  beodes  sesae  subordinate  mnkings  of  a  dusky 
hue.  Wh«n  frighten^  from  her  nest,  a&  counterfeits 
laaseness,  like  the  jpbvav ;  and  when  a  flock  is  di^ 
turbed,  they  fly  with  tliar  neeks  strctdMd  out,  and 
their  lege  extewed  behind,  over  the  heads  of  the  speOi 
tators,  making  a  shrill  noise,  and  utterii^  a  yelpmg  cry 
oiimi,  tmii'  Thoiu^  their  feet  are  amoak pahnated, 
they  have  been  aehfam  observed  to  srwtnk 

The  IL  AmmcamOf  ntbriodlBi,  end  OnentaOs,  have 
^fwij^r  manners 

Platalsa,  lim  &&    PtATCA^  Leaeb.    Spoonbiu. 

Bill  very  long,  much^attened,  dilated towardstheflK«  pun 
tremi^,  uid  rounded,  tike  a  spoon,  or  spatula ;  upper  lu, 
mandible  channelled,  and  transversely  suleated  at  the 
base;  nostrils  appnndtaated,  oblong,  open,  bordered       ' 
with  a  membrsne ;  face  and  head  wfaoUy  or  partially 
naked ;  leg9  long  and  sSout,  the  three  anterior  toes 
connected  to  the  second  articulation  by  deeply  gashed 
membranes,  the  hinder  one  long,  and  bearing  on  the 
grcnaid ;  wings  ample. 

Spoonbills  live  in  society,  subsisting  on  small  fish 
and  their  spawn,  on  frogs,  and  other  small  reptiles ;  on 
fluviatile  testacea,  molluscs,  aquatic  insects,  and  some* 
times  on  the  grassy  weeds  or  roots  of  boggy  soils.  Ac- 
cording to  circumstances,  they  place  their  nest  on  trees 
or  bushes,  or  among  rashes;  They  undergo  one  regu- 
lar aaoulting  in  the  yeaiv  and  are  migratory.  They  are 
bnt  thinly  dtspersed  over  various  parts  of  the  world. 
Though  their  usual  haunSs  are  the  eea-shores,  or  the 
eontigoous  fenny  swamps^  which  are  occasionally  over- 
flowM  by  the  tide,  or  such  low  marshy  coasts  as  are 
constant!^  covered  with  sli^ant  water,  diey  are  some- 
times seen  by  the  sides  of  lakes  or  rivers  in  the  interior 
of  a  country. 

P.  Itucorodia,  Lin.  &c.  SpoomUU  or  WhUe  SpoonKB.  Leue 
Ocdput  crested,  body  white,  throat  yellow.    Tne  adnit  ^ 
bird  weighs  about  three  pounds  and  a  half,  and  mea> 
sures  two  feet  eight  inches  in  length,  and  four  feet  fonr 
inches  in  extent  of  wing,  beinff  nearly  of  the  siee  of 
the  common  heron,  but  with  tne  neck  and  legs  much 
shorter.  One  of  the  most  striking  peculianttes  of  these 
birds  is  the  conformation  of  the  bill,  which  flaps  toge- 
ther like  two  pieces  of  leadier.    It  is  six  inches  and  a 
half  long,  broad  and  thick  at  the  base,  and  very  flat  to- 
wards the  extremity,  where,  in  shape,  it  is  widened  and 
rounded,  like  ^e  mouth  of  a  mustard  spatula.    It  is 
rimmed  on  the  edges  with  a  black  border,  and  termi- 
nated with  a  small  point  bent  downwards. '  The  colour 
vanes  in  different  incUviduals.  In  some,  the  little  ridges 
whidi  wave  across  the  upper  mandible  are  spotted,  in 
others  the  insides  towards  the  gape,  and  near  tne  edgesi 
are  studded  with  small  hard  tubercles,  or  furrowed  pro- 
minences, and  are  also  rough,  near  tfa^  extremity  or  the 
bill,  so  as  to  enable  the  bin!  to  retain  its  slippery  prey. 
In  this  species,  too,  the  trachea  has   a  double  flexure 
like  the  figure  8 ;  but  the  convolutions  do  not  eross  each 
other  at  the  points  of  contact,  being  united  by  a  fine 
membrane. 

Spoonbills  are  of  rare  occurrence  in  Great  Britain; 
but  they  are  met  with  more  or  less  frequently  from 
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00  l4p2tfidtotfaeCapeof  OoodHope.  In  Holknfl}  they 
V'  are  more  frequent  than  in  moet  parts  of  Europei  espe- 
dilly  m  the  marshy  groonds  near  Leyden.  Pallas  ob- 
aenred  them  in  Rassta^  on  the  banks  of  the  Oka ;  and 
tber  are  rather  numerous  on  the  Yalk^andin  theoountry 
df  the  Cidmue  Tartars.  They  are  found  also  in  Tartarj^i. 
and  in  someof  the  maritime  districts  c^Italy,  as  well  as  m 
Barbaiy,  and  on  aD  the  western  coast  of  Africa.  When 
agitated  by  fear  or  anger,  th^  make  a  clattering  noise  by 
■  quick  motion  of  the  mandibles  of  the  bill ;  and^  when 
annoyed  by  sportsmen^  they  soar  aloft  by  an  undulat- 
oiy  sort  of  fligfat,  which  is  not  easily  disturbed  They 
genendJr  feed  on  small  fish  and  their  spawn,  frogs,  in- 
sects, udg^,  or  other  weeds  that  vegetate  in  swampy 
sals.  Thej^  breed  in  trees  near  their  ordinary  haunts, 
making  theu*  nest  of  sticks^  like  the  heron,  and  laying 
three  or  four  white  eggs  spotted  with  reddish.  Ac 
coring  to  Belon  and  ciners,  they  may  be  tamed  with- 
oat  moch  difficulty.  Their  flesh  has  been  compared  to 
that  of  die  goose* 


TmxLva,  Lin.  Tan.  whobasmiicli  cifcumscribed  its 
xsDge.    Couricaca,  JhU,  of  former  omichologtsts. 

Bill  very  long,  straight,  without  a  nasal  foss,  a  little 
inflected  at  the  tip,  which  is  curved,  the  upper  mandi- 
ble arched,  the  base  broad,  sides  ciliated,  tip  compress* 
ed  and  cylindrical,  edges  of  both  mandibles  mucb  in- 
flected and  sharp;  face  naked;  nostrils  basal  on  the 
surface  of  the  bill,  longitudinallv  deft  in  the  corneous 
sobstance  which  invests  them  above ;  legs  very  lonff  ; 
tarsus  double  the  length  of  the  middle  toe,  and  the 
lateral  toes  united  by  a  broad  scalloped  membrane. 

r«  I6is,  Lath.  &c.  SoUeitel  Couricaca  or  Egyntian 
Ilns,  Face  red ;  bill  pale  yellow ;  quill  feathers  black ; 
,  body  reddidi-^ white.  The  bill  is  sdven  inches  lon^. 
This  18  a  krge  bird,  somewhat  exceeding  the  stork  m 
bulk^  and  measuring  from  thirty  to  forty  inches  in 
lengdi.  The  fore  part  of  the  head^  all  around,  as  far 
as  the  eyes,  is  naked  and  reddish.  The  skin  undei: 
the  throat  is  also  naked  and  dilatable.  This  species 
abounds  in  Lower  Egypt»  in  places  just  freed  from  the 
ioandatlon  of  the  Nile^  living  on  frogs  and  insects.  It 
frequents  gardens  in  the  momine  and  evening,  and 
sometimes  in  such  flocks  that  wnole  palm  trees  are 
covered  with  them.  It  rests  in  an  erect  attitude,  with 
its  tail  touching  its  legs,  and  it  builds  its  nest  in  the 
palm  trees.  The  Egyptians  call  it  Pharaoh's  bird,  and 
Haiselquist  conjectures  that  it  is  the  Ibis  of  the  an- 
cients; but  mummies  of  two  other  species  seem  to 
have  been  preserved ;  and  it  is  not  improbable  that 
vorship  was  paid  to  it»  and  to  two  other  sorts-belonging 
to  the  next  genus. 

Ibis,  Laeipdde,  lllig.  Tem.    TAKTALtrs,  Lin.  ftc. 

Bill  long,  slender,  arched,  broad  at  the  bas^  tip  de* 
pressed,  obtuse,  and  rounded,  upper  mandible  deeply 
Turrowed  in  its  whole  length;  nostrils  near  the  base 
in  the  upper  portion  of  the  bill,  eblong,  straight,  and 
perforatea  in  the  membrane  which  invests  the  furrow,; 
the  face,  and  frequently  a  part  of  the  head  and  neck, 
Daked;  legs  of  moderate  dimensions,  or  slender  and 
naked  above  the  knee,  tl^  fore-toes  united  as  far  as  the 
first  articulation^  the  hind  one  longi  and  reaching  the 
ground. 

The  birda  of  this  recently  instituted  genus^  whidi 
bive  been  confounded  with  the  preceding,  and  with 
the  curlews,  haunt  the  banks  of  rivers  and  Ukes,  where 
they  feed  on  worms,  insects,  teStacea,  and  often  also  on 
ve^^tables;    but  the  popular  j^eputation  which  they 
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have  acquired  of  devouring  poisonous  reptiles  seems  to  Omftho- 
be  quite  unsupported  by  fact    They  are  stated  mi-  .   '"^^'^^ 
grants,  and  linaertake  long  voyages.  ^^ 

./.  fakineUui,  Tem.  Ttmtalus  falcinelluSf  and  T.  FsMnemia. 
igneus,  GmeL  &c  Bay  and  Glotiy  Ibis  of  Latham, 
Black  Ibis  of  Savigny.  The  yoiuig^  correspond  to  Tan* 
talus  viridis  ef  Gm.  and  Ljih.  or  Clrem  lUsi  Head, 
neck,  front  of  the  bodv,  and  sides  of  the  back,  of  a 
bcMutiful  deep  chesnut  hue,  the  upper  part  of  the  back« 
wings,  and  tail,  brassy  or  golden  green,  according  to 
the  reflexions  of  the  light ;  bill  greenisk-black,  and  the 
tip  brown;  irides  brown;  and  legs  greenish  brown. 
Total  length  twenty-three  inches.  B«ore  their  third 
year  the  young  have  the  feaUiers  of  the  head,  throat 
and  neck,  longitudinally  striped  with  blackish-brown, 
and  edged  with  white ;  the  under  part  of  the  neck,  the 
breast,  belly,  or  thighs,  cinereous  Uack ;  the  upper 
part  of  U&e  back  and  scapularies  cinereous-brown,  and 
the  green  reflexions  on  the  wings  and  |^  less  lively 
than  in  the  mature  bird.  Frequents  the  margins  of 
lakes  and  rivers,  and  visits,  in  its  passage,  Poland 
Hungary,  Turkey,  and  the  Archipelago*  It  also  visits 
the  banks  of  the  Danube,  and  occasionally  Italy  and 
Switzerland,  and  even  sometimes  wanders  into  Hollan4 
and  England.  It  occurs  likewise  in  Siberia,  and  resorti 
periodicallv  to  Egypt,  where  it  appears  to  have  been 
formerly  the  object  of  divine  worship. 

J.  reugiosa.  Guv.  Tantalus  JE^Uopicus,  Lath.  Ahou*  Rellgioaa). 
^itffef  of  Bruce.  Sacred  Ibis,  Part  of  the  head  and 
neck  naked,  the  general  plumage'diversified  with  glossy 
black  and  white.  The  young  differ  considerably  from 
the  old  birds,  and  have  the  crown  of  the  head  and  the 
nape  furnished  with  long  pendent  plumes.  Common 
in  Ethiopia  and  in  the  whole  a£  Lower  Egypt  during 
part  of  the  year.  It  sometimes  lives  in  a  solitary  stat^ 
and  sometimes  in  small  banda  of  eight  or  ten.  Its 
flight  is  powerful  and  elevated.^  When  on  wing  it 
stretches  out  its  neck  and  feet  horisontally,.like  most  of 
its  congeners,  uttering,  from  time  to  time,  &  very  hoarse 
scream.  Groups  of  tnem  will  remain  close  by  one  an» 
other,  and  for  hours  together,  on  groupd  recently 
abandoned  by  the  water,  incessantly  busied  in  exjplor- 
ing  the  mud  with  their  bilL  They  do  not  hop  and  run 
nimbly  like  the  curlews,  but  walk  step  by  step.  JHuAr 
breeding  quarters  have  not  been  ascertained ;  but  ihej 
arrive  in  Egypt  when  the  Nile  b^ins  to  swell,  and  d^ 
minish  in  number  in  proportion  as  the  waters  retire. 
For  more  ample  particulars  relative  to  the  sacred  ibia^ 
we  beg  leave  to  refer  our  readers  to  Bruce's  Travels^ 
and  to  Savigny's  ingenious  disquisition. 
;  /.  rti6ra,  Vieill.  Tantalus  rubtr^  Lath.  Scarlet  Ibis.  Bubrt^. 
Face,  bill»  and  legs,  red;  body  scarlet ;  winas  tippe4 
with  black.  From  twenty  to  twenty-four  inoies  long* 
In  the  female  the  bill  is  yellowish»grey  ;  a  mixture  of 
white  and  grey  prevails  in  diflierent  parts  of  the  ^nny* 
iige ;  and  the  tips  of  the  two  first  quills  sve  of  a  deep 
azure.  The  young  are  at  first  blackash>  then,  grey, 
whitish  rust  before  they  fly,  and  gradually  assume  their 
beautiful  scarlet  livery^  These  elegant  birds  are  q9rea4 
over  the  most  of  the  warm  countries  of  South  Americik 
In  Brazil  they  are  known  by  the  name  of  Guarot  and 
in  Cayenne  by  that  ot  FlamingQ.  WJiether  on  the- 
wing,  or  seardung  for  food  on  low  marshy  shores,  they 
are  always  observed  in  society,  retiring  during  the  heat^ 
of  the  day  into  small  inlets,  and  courting  the  ooolnase 
of  the  shade,  to  which  they  again  retnm  at  night.  They. 
begin  to  incubate  in  January,  and  finish  in  May.  They 
lay  their  greenish  eggs  in  long  grass,  among  the  brushy 
wood,  or  among  a  parcel  of 'sticks  carelessly  put  toge» 
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Ornitho.  ther.  The  young  m^v  be  taken  with  the  hand,  are  far 
(<^*  from  shy,  and  are  readily  reconciled  to  almost  any  kind 
of  food ;  but  in  their  native  state  they  subsist  on  small 
fish,  .testacea,  and  insects.  Their  flesh  is  reckoned 
worthy  of  a  place  at  table.  The  Tantalus  Jiucus  Of 
Mne  audiora  is  the  young  of  the  present  species. 

NumENiTTS,  Lath.  Cuv.  Teo.  Scolopaxi  Lin. 

NvMe-  jgjXi  long,  slender,  arched,  compressed,  point  hard 

viva.  ^^^  slightly  obtuse,  upper  mandible  projecting  beyond 
the  lower,  rounded  at  the  end,  and  channelled  through 
three»fourths  of  its  length  ;  nostrils  lateral,  linear,  and 
pierced  in  the  chasm ;  face  covered  with  feathers ;  legs 
slenders  naked  above  the  knee,  the  three  fore*toes  unit- 
ed by  a  membrane  as  far  as  the  first  articulation ;  the 
hinder  articulated  to  the  tarsus,  and  touching  the 
ground.  This  family  of  birds,  which  some  have  con<- 
tounded  with  Wi,  and  others  with  Scolopax,  is  well 
characterized.  The  individuals  belonging  to  it  fre« 
ouent  the  neijg^hbourhood  of  waters  and  marshes.  Their 
food  principally  consists  of  earthworms,  insects,  slugs, 
and  testacea.  Their  flight  is  lofty  and  well  sustained. 
They  migrate  in  large  flocks,  but  live  in  an  insulated 
State,  durine  the  breeding  season.  In  general  they  are 
very  shy.  They  moult  only  once  a«year,  and  the  cir- 
cumstances of  age  and  sex  produce  no  very  marked 
differences  in  their  appearance.  We  owe  principally  to 
M.  Temminck  the  clear  extrication  of  this  group. 
Arquata.  If,  arquata^  Lath.  Tem.     Scolopax  arguaia,  Lin.  &c. 

Contmon  Curlew^  JVhaap  of  the  Scots,  and  Stock  Whaap 
of  the  Orcadians.  General  plumage  clear^  cinereous, 
with  brown  longitudinal  spots  on  the  neck  and  breast; 
belly  white,  with  longitudinal  spots ;  feathers  of  the 
back  and  scapulars  black  in  the  middle  and  edged  with 
rufous,  and  the  tail  whitish-cinereous,  striped  with 
transverse  brown  bands.  The  upper  mandible  is  black- 
brown,  and  the  under  flesh-coloured:  the  iris  is  brown; 
and  ^e  legs  are  deep  cinereous.  The  female  inclines 
rather  more  to  cinereous,  and  has  the  rufous  tints  less 
pure ;  and  the  young  of  the  first  year  are  distinguished 
fj  tiie  shortness  and  very  slight  curvature  of  the  bilL 
This  species  is  liable  to  vary  considerably  in  sifise, 
weighing  from  twenty  to  upwards  of  thirty  ounces, 
«nd  Uie  length  of  the  largest  reaching  to  twenty-five 
inches.  The  I)!!!  is  generally  from  five  to  six  inches 
lonff ;  but  Mr.  Donovan  alludes  to  an  instance  of  one 
which  measured  ten  inches,  and  was  preserved  as  a  cu- 
itosity.  This  instrument  is  admirably  fitted  for  pick- 
ing worms^  small  crabs,  '&c.  out  of  the  sand,  and  is,  at 
the  same  time,  successfully  used  as  a  weapon  of  de- 
fence against  the  shield-mke,  and  even  against  the 
xxxnmon  gvll.  The  curlew  occura  throujghout  the  old 
txntinent,  the  spechnens  sent  irom  India  being  per- 
fectly similar  to  those  of  Europe;  but,  in  America, 
there  is  either  a  variety  or  a  distinct  species,  which  is 
Tttfbus  and  black,  and  has  a  smaller  body  and  longer  bill. 
The  usud  haunts  of  the  common  curlews  are '  sea- 
ehores  and  the  neighbourfacx)d  of  riven  and  fenny 
grounds ;  but  they  also  visit  inland  heaths  and  moors, 
espedally  in  spring,  when  they  breed,  and  for  which 
purpose  ihey  resort  to  the  most  retired  situations,  either 
on  tne  mountains,  among  theheadi,  or  in  extensive  and 
unfrequented  marshes.  In  the  north,  they  are  found 
in  Russia,  Siberia,  Kantsdiatka,  &c. ;  and,  m  the  seuth, 
in  Italy,  Greece,  and  Bgypt.  In  France,  they  abound 
In  the  countries  watered  by  the  Loire ;  and  they  breed 
■on  the  banks  of  that  river,  or  among  the  heaths  and 
tlowns.  They  make  no  regular  oest,  but  deposit  their 
iiQfgf,  whicfa  BXt  generally  foiir>  and  of  a  pale  olire. 


marked  with  brownish  spots,  emong  the  heath,  ruiheii  Onui 
or  long  ffrass.    The  young  make  use  of  their  legs  ai    logf 
soon  as  Uiey  are  hatcned,  but  cannot  fly  for  a  consider-  ^^ 
able  time.   In  winter  they  congregate  along  our  shores^ 
They  run  swiftly,  but  seem  to  commence  their  Hight 
with  some  difficulty.    Though  naturally  very  shy,  they 
soon  become  docile  in  confinement.    One  thiat  was  shot 
in  the  wing  was  turned  among  aquatic  birds,  snd  was 
at  first  so  extremely  shy,  that  he  was  obliged  to  be 
crammed  with  meat  for  a  day  or  two,  when  he  begsn 
to  ejst  worms ;  but,  as  this  was  precarious  fare,  he  was 
tempted  to  partake  of  bread  and  milk,  like  ru&.    To 
induce  this  substitution,  worms  were  put  into  a  mess 
of  bread,  mixed  with  milk;  and  it  was  curious  to  ob- 
serve how  cautiously  he  avoided  the  mixture,  by  cany. 
Ing  every  worm  to  the  pond,  and  washing  it  well,  pre- 
viously to  swallowing  iL    In  the  coune  of  a  few  osys 
this  new  diet  did  not  appear  unpalatable  to  biin»  and, 
in  little  more  than  a  week,  he  became  partial  to  it,  and, 
from  being  exceedingly  poor  and  emaciated,  got  plusap, 
and  in  hi^h  health.    In  the  couree  of  a  month  or  six 
weeks  this  bird  became  quite  tame,  and  would  follow 
a  person  across  the  menagerie  for  a  bit  of  bread  or  s 
small  fish,  of  which  he  was  remarkably  fond ;  nor  did      , 
he  reject  water  lizards,  small  frogs,  insects,  and  even 
barley,  with  the  ducks.    According  to  some,  the  fl^ 
of  the  curlew  is  of  a  very  fine  flavour,  whilst  others 
talk  of  it  in  very  different  language;  .and  the  £ict  is, 
that  it  has  a  delicate  or  a  fishy  flavour  according  as  tbe 
bird  feeds  on  inland  or  maritime  products.    The  Ame* 
rican  variety,  which  is  very  common  on  tbe  coasts  of 
Xfsbrador,  is  observed  to  fatten  on  the  crow  and  whortle- 
berries, of  which  it  is  very  fond,  and  which  impart  to  it 
a  nice  flavour  of  game. 

Trikoa,  Briss.  Tem.    Sandpiper. 

Bill  middle-sized  or  long,  very  slightly  arched,  curV'TMi 
ed,  or  straight  at  the  tip,  soft  and  Hexible  through  its 
whole  length,  compressed  at  the  base,  depressed,  dllst* 
ed,  and  obtuse  at  the  tip,  both  mandibles  channelled  ' 
to  near  their  extremities ;  nostrils  lateral,  conical,  per* 
forated  in  the  membrane  which  invests  the  nasal  sulcus 
in  its  whole  length;  legs  slender,  naked  above  tbe 
knee,  the  three  fore»toes  quite  divided  t  but,  in  s  few 
species,  the  middle  and  outer  toe  are  connected  by  a 
membrane ;  the  hmder  articulated  to  the  tanus. 

We  readily  adopt  these  limitationa  of  the  genus,  sug* 
gested  by  Temminck,  who  enjoyed  so  mai^  exoelleot 
opportunities  of  studying  the  appearance  and  manners 
of  the  birds  which  compose  it ;  and  we  gladly  also  svail 
ourselves  of  his  descriptive  definitions  of  the  species, 
both  because  they  sufllce  for  the  purposes  of  diKrimi* 
nation,  and  because  we  cannot  afibrd  space  for  the  eou* 
mention  of  the  diversitie^of  plumage  incident  to  most 
of  them,  from  their  double  moulting,  and  diflerent 
stages  of  growth'^circumstances  whidi  have  involted 
some  of  our  most  eminent  systematical  writen  in  a  ls« 
byrinth  pf  oonfhsion,  and  j^ven  rise  to  a  very  superflo* 
ous  multiplication  of  species.    The  birds  in  question 
travel^  in  small  groups,  several  of  which  unite  in  the 
breeding  season,  and  fix  on  a  common  station.    They 
frequent manhy  soils,  near  rivers,  lakes,  and  seas;  aod 
they  discuss  the  ooae,  mud,  shifting  sands,  or  hcstps  of 
sea- weed,  thrown  on  the  beidi,  in  quest  of  coleopteroos 
insecu,  larvse, .  soft  wonns,  moUoscat  the  contents  of 
snuiUbivalve^shells,  &c.    The  young,  before  their  first 
motilting,  are  very  unlike  their  parente;  and  the  ft* 
male  is,  for  the  most  part,  somewhat  lar^per  than  the 
male. 
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Chitbo-     T.  iubmfudia,  Tem.     T.  tindut^  Lin.    Stobpax  trel,  mmdeifing,  &e.  wUeh  auodate  with  the  purre»   Ornitho. 

lofy*    Afrieana,  and  Scolopax  iubarquata,  Gmel.    ^iime»i»«  dunhn,  &c.  ahoold  undentand  the  signal^  which^  from      '^^* 

^y^  tubar^la,  Bedi.  and  the  young,  ^nmeiuiif  pfgmceus  their  wheeling  about  altogether  with  such  promptitude  ^'"^v^^ 

iW-      of  the  same  author,  and  NumeniuM  Afrkana^  Lath,  and  good  order»  it  would  appear  ia  given  to  the  whole 

"^      Suharcyated  Sand-piper,  Red  Sand^per,  Cape  Curlew,  flodc." 

SUfd^  Purrct  SanderUng,  Prov.    Ox'Bird,  BuU'tye,  T.  dnerea,  Lin.  Tern.  See.  including,  in  its  different  C.nerea. 

Ox-^,  Least  Snipe,  Sea  Lark,  Sea  Wagtail,  &c    Bill  states,  T.  gritea,  CamUui,  Islandka,  ncevior  and  ausira* 

srcbed,  much  longer  than  the  head,  Uie  two  middle  lu  of  Gmel.  T.ferru^ea,  fAeyer,  and  T.  rufa,  Wils. 

tail-feakhera  longer  than  the  lateral  one8>  tarsus  fourteen  JDio/*  or  Knol  Sand-piper,  Red,  Aberdeen,  Gristed  Ash, 

lines  long.   Theordinars^  length  of  the  full-grown  bird  Speckled,    and    Sauihem    Sand-piper.    Bill    straight, 

,  is  seven  uicbes.and  six  or  eight  lines.    The  female  is  longer  than  the  head,  turgid  and  dilated  near  the  tip ; 

rather  laiger  than  the  male,  and  has  a  longer  bDL  all  the  tail-feathers  of  eaual  length.     Nine  inches  and 

This  specijBs  freqoenCs  the  shares  of  seas  and^  lakes,  a  half  long,  and  weight  tour  ounces  and  a  half,    Inha- 

snd  more  mtdy  oocors  in  the  interior  of  eonntries.   It  bits  the  regions  of  the  arctic  circle  in  summer,  living 

mignites  along  shores  and  the  bsnka  of  rivers  in  spring  among  marshes,  and  in  spring  and  autumn  on  the  sea- 

snd  autumn,  and  is  fbnnd  in  the  four  quarters  of  the  shores.    In  Holland,  these  birds  are  more  numerous 

world,  spedmens  brought  from  Senegal,  the  Cape  of  during  their    vernal    than    during    their   autumnal 

Good  Hope,  and  America,  being  penec^  similar  to  passage ;  and  they  are  rare  in  Oeraany  and  France. 

thoie  of  Switaerland  and  oUier  European  countries.   It  They  are  gregarious,  and  run  on  the  sand  with  great 

feeds  on  insects,  worms,  and  se»- weeds,  and  lays  four  quickness.    A  specimen  from  Africa  was  found  to  cor« 

or  five  yellowish  eggs,  spotted  with  brown,  near  the  respond,  in  every  respect,  with  the  British.    In  Lin- 

wster's  edge^    During  wint^,  it  is  found  on  all  our  colnshire,  snd  other  fenny  districts  of  £ngland,  they 

coMtf,  appearing  in  yast  flocks,  especially  affecting  ^t  used  to  be  caught  in  great  numbers,  in  nets,  into  which 

ssndy  shores  and  izdets.    They  leave  us  in  April,  they  were  decoyed  by  wooden^representations  of  them- 

though  it  ia  suspected  that  some  of  them  remain  with  selves.    The  season  for  their  capture  is  irom  August 

us  sir  the  year.  These  birds  run  nimbly  near  the  edges  to  November,  when  the  frost  usually  constrains  them 

of  the  retiring  add  floiM^ing  waves,  udA  are  constantly  to  disappear.    When  fattened  with  bread  and  milk, 

wagging  their  tail*  while  they  are^  at  the  same  time,  they  acquire  so  much  plumpness,  that  they  are  unable 

busily  eiDployed  in  picking,  up  their  food,  which  con*  to  fly,  and  are  then  reckoned  a  great  delicacy.    King 

fists  chiefly  of  small  worms  and  insects.    On  taking  Canute  is  said  to  have  been  particularly  fond  of  them, 

%bt,  they  give  a  kind  €i  scream,  and  skim  along  the  and  hence  the  trivial  epithet  Canutus,  which  has  been 

lorfaoe  of  die  water  with  great  rapidity,  aa  well  as  with  corrupted  into  Ano/.  Lewinseems  to  have  been  mistaken 

great  regularity,  not  flying  directly  forward,  but  per-  when  he  asserts  that  this  species  breeds  in  our  island. 

forming  their  evolutions  in  large  semicircles,  alternate*  T.pugnax,  Lin.  &c    The  young  are,   7.  littorea,  Pugnizk 

If  spproaching  the  shore  and  the  sea  in  their  sweep,  Gmel.     T.  Grenovicensis,  Lath,  and  Tolanus  cinereus, 

the  curvature  of  their  course  being  indicated  by  the  Briss. ;  whilst  the  adult  females,  and  the  young  ader 

flocks  araearinff  suddenlv  and  alternately  of  a  dark  or  their  autumnal  moult,  are  T,  equesiris,  Lath.     Ruff* 

tnow-white  eobur,  as  their  backs  or  their  bellies  are  female  Reeoe,    Bill  very  slightly  inclined,  and  inflated 

tamed  to  9^  fipom  the  spectator.  towards  the  tip,  legs  long,  tail  rounded,  the  two  middle 

^^^     T,  variabilis,  Meyer,  Tem.    In  its  winter  plums^,  tsil-feathers  striped,  the  three  lateral  always  of  a  uni- 

Cinelus,  and  Cinclms  minor,  of  Brisson ;   and  in  its  form  colour.    Tne  details  of  the  markings  are  so  vari- 

tummer  dress,    T.  alpina,    Gmel.    Lath.  Wils.    and  able,  that  two  individuals  are  seldom  found  of  the  same 

Nmeniias  variabilis,  Bechst.    At  the  time  of  its  two  psltstn,  and  that  omitholoffists  only  begin  to  collect 

periodical  moultings,  it  is  the  Cinelus  iorqualus,  and  the  numerous  synonymes  of  the  species.    The  male  is 

GalUmagq  angUcana,  of  Brisson ;  whilst)  in  some  of  the  distinguished  by  a  ruff,  or  large  tuft  of  feathers,  which 

mtetmediate  stages^  it  corresponds  to  T,  cinckts,  var.  he  does  not  scquire  till  the  second  year,  and  which  falls 

B.  GmeL      T.  ru/^colHs,  and  scolopax  fmsHh,  of  the  off  in  moulting,  leaving  him  more  like  his  mate,  till 

ttme  author.   Variable,  or  Alpine  Sand^piper,  or  Dunlin,  spring,  when  he  not  only  resumes  the  ruff,  but  certain 

Bill  almost  atraighty  black,  dighUy  slopmg  at  the  tip,  red  tubercles  on  the  face.    Length  eleven  inches  and. 

and  a  little  longer  than  the  head ;  the  two  middle  tan*  from'  four  to  six  lines;  the  female  is  about  one-third 

fiestherB  longer  than  the  lateral  ones,  and  terminating  smaller,'and  wsnts  the  ruff.    These  bhrds  inhabit  Eu- 

in  a  point ;  length  of  the  tanus  nearly  one  foot.    The  rope  and  Siberia,   and  are  particularly  abundant  in 

bird  measures  from  seven  to  eight  indies,  atid  weighs  Holland,  haunting  moist  and  marshy  meadows,  and 

from  nine  to  eleven  drachms.    It  occurs  in  Greenland,  sometimes  visiting  the  sea*shore  in  spring.    At  that 

loehmd,  Scandinavia,  on  the  Siberian  Alps,  in  Hud-  season  they  arrive  in  this  island;  and,  with  a  very  few 

ion's  Bay,  &c.    Though  not  so  plentiful  as  the  purre,  exceptions,  which  seem  to  be  accidental,  they  leave  it 

sod  others  of  its  tribe,  it  may  be  seen  on  our  shores  in  in  autumn.    They  are  even  known  to  breed  as  far  north 

every  month  of  the  year,  except  from  the  latter  end  of  as  in  the  swamps  of  Lapland  and  Siberia. 

Jone  to  the  beginning  of  August,  and  is  most  frequent  At  present,  the  few  that*  comparatively  speaking; 

in  the  spring  and  autumn.    The  nest  is  composed  of  visit  Great  Britain,  confine  themselves,  in  the  breeding 

dried  tofta  of  grass,  or  rushes,  and  the  eggs  are  four,  season,  to  the  eastern  parts,  where  the  onljr  extensive 

smoky-white,  and  irregularly  marked  with  light  and  flens,  suited  to  their  mode  of  life,  still  exist     They 

darker  brown  blotches,  which  are  rather  more  distant  were,  however,  in  former  times,  not  uncommon  in  the 

sod  paler  at  the  smaller  end.     It  has  been  observed  to  neighbourhood  of  Bridgewater,  in  Somersetshire,  be- 

fareed,  in  company  with  the  lapwing  and  ring-plover,  in  fore  the  grounds  were  Arained.    In  the  county  of  Lin- 

the  islands  of  South  Ronaldsha  and  Sands,  and  at  Loch  coin  they  have  become  much  more  scarce  tmin  usual, 

Strathbey,  near  Fraserburgh,  in  the  county  of  Aberdeen,  since  large  tracts  of  fenny  soil  have  been  drained  and 

'' It  is  somewhat  remarkable,"  observes  Mr.  Bewick,  inclosed.    Some  scattered  individuals  still  haunt  the 

"  that  birds  of  different  species,  such  as  the  ring«dot«  vicinity  of  Crowland ;  but  the  north  fen,  near  Spalding, 
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Orniiho-    and  the  east  and  wevt  feus  between  Boston  and  Spila-  instantly  contended  for ;  and  so  pugnadoas  is  their  dis-   OioUb» 

los>'      by,  are  the  only  spots  which  appear  to  produce  them  with  position^  that  they  would  starve  in  the  midst  of  plenty*  ^  ^^ 

^-^"^^   certainty,  though  by  no  means  plentifully.     The  trade  if  Sjeverid  dishes  of  food  were  not  placed  among  them  ^^''^ 

for  catching  them,  too,  is  now  limited  to  a  few  indivi-*  at  a  distance  from  one  another.                                                  ' 

duals,  who  live  in  obscure  places,  on  the  versfe  of  the  _               •ou^'r          c                  jm            r- 

ibns,  and  who  are  little  more  thkn  remunmted  for  Totanus,  Bechst.  Tern.    Scolopax  and  Tuiwga,  Lin. 

their  trouble,  and  the  expenc^  of  their  neU.  In  spiring,  ^^^'^'  ^^'  «orseman. 
the  rulTs  hill,  as  it  is  called,  or  assemble  on  a  rising  Bill  of  moderate  length,  straight,  rarely  recurved,  Totasq 
spot  of  ground^  contiguous  to  the  destined  breeding  soft  at  the  base,  hard,  solid,  and  snarp  at  the  tip,  corn- 
station.  There  they  take  their  stand,  at  a  small  dis*  pressed  throughout  its  length,  terminating  in  an  acute 
tance  from  one  another,  and  fiercely  contend  for  the  point;  both  mandibles  furrowed  only  at  the  base,  the 
females.  The  fowler,  from  habit,  discovers  this  resort  extremity  of  the  upper  slightly  bent  down  on  the  un« 
for  love  and  tournaments,  by  the  birds  having  trodden  der ;  nostrils  lateral,  linear,  longitudinal,  cleft  in  the 
the  turf  somewhat  bare,  though  not  in  a  cirde,  as  usu-  sulcus;  legs  long,  slender,  naked  above  the  knee,  the 
ally  described.  Hither  he  repairs  before  day-break,  middle  toe  united  to  the  outer  by  a  membrane,  which 
spreads  his  net,  places  his  decoy-birds,  and  stations  sometimes  extends  to  the  second  articulation.  These 
himself  at  the  distance  of  a  hundred  and  forty  yards,  or  birds,  whidi  travel  in  small  troops,  live  indiscriminate- 
more,  according  to  the  shyness  of  the  birds.  The  net,  ly  on  the  banks  of  lakes  and  rivers,  and  in  meadows 
which  is  seventeen  feet  in  length,  and  six  in  breadth,  adjacent  to  fresh-waters,  and  also  at  times  frequent 
is  easily  pulled  over  the  birds  within  reach,  and  rarely  sea-shores,  and  the  muddy  and  oozy  margins  of  large 
fails  to  entangle  them.  As  the  ruffs  feed  chiefly  by  night,  rivers.  With  the  hard  point  of  their'bill,  Uiey  pick  up 
they  repair  to  their  frequented  hill  at  the  dawn  of  day,  worms,  testaceous  animals,  and  very  rarely  fish.  They 
nearly  all  at  the  same  time ;  and  the  fowler  makes  his  moult  twice  a<year;  and  the  difference  of  their  winter 
first  pull  according  toccircumstances,  takes  out  hia  and  summer  attire  often  consists  only  in  a  varied  dls- 
birds,  and  prepares  for  the  stragglers,  which  traverse  tribution  of  spots  and  stripes,  or  in  the  greater  or  less 
the  fens,  and  nave  no  adopted  hill.    These  are  caught  purity  of  the  colours. 

singly,  being  enticed  by  rudely-stuffed  skins  of  their        T.  caUdris,  Bechst.  Tem.    Long-Shanked  Honeman.  Caiidns 

own  species.    In  this  country,  however,   the  spring  The  moulting  young,  assuming  the  winter  plumage, 

capture  is  inconsiderable ;  for  the  old  birds  are  sublect  are  Tringa  striaia^  Gmel.     The  bird,  in  its  perfect 

to  pine,  and  will  not  readily  fatten ;  and  though  they  summer  garb,  is  Scolopax  calidris,  and  Tringa  gambetta^ 

«are  frequently  seen  in  the  Parisian  markets  at  that  Gmel.    Red'Skanks^  Gambei  Sand^piper,  or  Pool  Snipe. 

season,  they  are  not  then  much  prised  by  judges  of  The  half  of  both  mandibles  red,  the  rudiment  of  a  mem. 

good  eating.    In  this  island,  most  of  them  are  caught  brane  uniting  the  inner  to  the  middle  toe ;  secondary 

in  September,  and  particularly  about  Michaelmas,  at  wing  quills  white  in  the  half  of  their  length.     It  weighs 

which  time  few  old  males  are  taken,  from  which.it  has  about  hve  ounces,  and  is  nearly  eleven  indies  long, 

been  supposed  that  they  migrate  before  the  females  and  In  spring,  this  species  inhabits  marshes  and  meadows, 

the  young.    But  it  is  more  probable  that  such  as  are  and  in  autumn  migrates  along  sea-shores.    It  has  been 

left  after  the  spring  fowling,  like  other  polygamous  traced  to  high  northern  latitudes  in  Europe  and  Anoe- 

birds,  keep  in  parties  separate  from  the  female  and  her  rica,  is  very  abundant  in  Holland,  and  winters  chiefly 

brood  till  the  return  of^^pring.     The  long  feathers  on  in  southern  countries.     It  is  among  the  few  species 

the  neck  and  sides  of  the  head,  that  constitute  the  ruff"  that  still  continue  to  be  indigenous  in  the  fenny  dis- 

and  auricles,  are  of  short  duration,  for  they  are  scarcely  tricts  of  England,  being  tolerably  plentiful,  during  the 

completed  in  the  month  of  May,  and  they  begin  to  fall  summer  months,  about  Spalding.    It  makes'^a  slight 

the  latter  end  of  June.    The  change  of  these  singular  nest  with  coarse  grass,  on  a  tump,  in  the  more  moist  or 

parts  is  accompanied  by.  a  complete  change  of  plumage;  boggy  parts,  and  begins  to  lay  early  in  May.     The 

the  stronger  colours,  such  as  purple,  chesnut,  and  some  number  of  eggs  in  each  nest  is  invariably  four,  and 

others,  vanish  at  the  same  time ;  so  that,  in  their  win-  constantly  placed  with  their  smaller  ends  in  the  centre, 

ter  dress,  they  become  more  generally  alike,  from  being  They  are  wiiitish,  tinged  with  olive,  and  marked  with 
less  varied  in  plumage ;  but  those  that  have  the  ruff    irregular  spots  of  black,  chiefly  on  the  thicker  end.    In 

more  or  less  white  retain  that  colour  about  the  neck,  Orkney,  it  nestles  on  the  marshy  hills,  and  in  summer 

after  the  summer  or  autumnal  moulting  is  effected.  and  in  winter  it  resorts  to  the  sea-shores,  where  it  affects 

The  reeves  begin  to  lay  their  eggs  the  .first  or  second  the  hollows  of  muddy  and  slimy  beaches,  subsisting  on 

week  in  Mav ;  and  the  young  have  been  found  hatched  marine  vermes  and  insects.    When  disturbed,  it  is  ex- 

as  €vly  as  the  third  of  June,  when  the  males  cease  to  tremely  clamorous,  and  flies  round  the  intruder,  uttering 

hill.    The  nest  is  usually  formed  on  a  tump,  in  the  a  shrill  piping  note,  and  rousing  every  bird  within 
most  swampy  places,  surrounded  by  coarse  grass,  of    hearing  of  its  screams ;   so  that  it  often  incurs  the 

which  it  is  also  formed.     The  eggs  are  ususlly  four,  fowler's  hate,  and  forfeits  its  life  for  having  dtsappoint- 

and  9o  nearly  similar  in  colour  to  those  of  the  snipe  ed  him  of  better  prey.    The  red-shank,  though  similar 

and  red-shank,  both  of  which  breed  in  the  same  wet  in  its  habits  to  the  ruff,  will  neither  fatten  nor  live 

places,  and  make  similar  nests,  that  some  experience  is  long  in  confinement. 

required  to  discriminate  them.     They  are,  however,        T,  hypokucoB,  Tern.     Tringa  kvpoleucoe,  Gmel.  and  Uyp 

superior  in  size  to  the  former,  and  are  known  from  the  Lath.     Common  Horseman  or  SimcLpiper,    Under  parts  ^^^^ 
latter  by  the  ground  being  of  a  ^eenish  hue  instead  of    white  and  spotless.    Length  deven  indies,  and  two  or 

rufous  white  ;   but  individual  instances  assimilate  so  three  lines.    Inhabits  Europe  and  North  America,  but 

nearly  as  not  to  be  distinguished,  espedally  aa  the  is  migratory,  and  breeds  in  the  central  parts  of  Europe, 
dusky  and  brown  spots  and  blotches  are  similar.     It  is    visiting  this  country  in  spring,  and  ranging  as  far  nortti 

a  remarkable  character  of  these  birds,  that  they  feed  as  Kamtschatka  and  Siberia.     It  frequents  chiefly  the 
most  greedily  the  moment  they  are  taken;  a  basin  of    sandy  and  pebbly  banks  of  rivers,  and  lays,  in  a  small 

brei^d  and  milk,  or  boiled  wheat,  placed  before  them,  is  cavity  which  it  scoops  out  with  its  feet  among  the 
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..  likt*  pcbbleSf  four  or  five  eggf,  of  a  soidid  white,  inter* 
iosj-  spersed  with  minute  bkckiflh  spots,  and  so  like  the 
'y^^  rorrounding  small  stones,  as  often  to  escape  observa- 
tion. The  youngi  too,  though  they  run  very  nimbly, 
as  won  as  freed  Irom  the  egg,  squat  down  .among  the 
pebbles  on  the  most  trifling  idarm,  and  are  not  easily 
distioguished.  When  disturbed,  this  bird  makes  a 
piping  ncHse  as  it  flies ;  and  when  running  on  the  ground, 
the  tail  is  in  constant  motion*  In  autumn  it  is  liable 
to  be  infested  with  Hippoboica  hirundmU, 

LiM08A»  Briss.  Tern.    Limicula,  Vieill.    Scolopax, 

Lin.      OOZE-SUCKBR. 

tm.  Bill  very  long,  more  or  less  recurved,  soft  and  flexi* 
ble  in  its  whole  length,  depressed,  flattened  towards 
the  tip,  both  mandibws  channelled  through  their  length, 
tip  fkt,  dilated,  and  obtuse;  nostrils  lateral,  longitudi* 
nally  deft  in  the  sulcus ;  legs  long  and  slender ;  a  large 
naked  space  above  the  knee;  the  middle  toe  united  to 
the  outer  by  a  membrane,  which  eztenda  to  the  first 
aiticalation,  the  hinder  articulated  to  the  tarsus. 

Iliese  are  tall  birds,  with  long  bills,  destined  to  live 
in  marshes,  and  on  the  swampy  shores  of  rivers,  their 
soft  and  flexible  bill  being  unflt  for  picking  food  from 
the  suT&ce  of  a  hard  or  gravelly  soil,  and  only  adapted 
to  ransack  the  slime  or  moist  sand.  Hence  they  live 
in  marshy  meadows,  and  habitually  resort  to  the  mouths 
of  rivers,  where  the  mud  is  deep,  and  supplies  them 
with  worma,  the  larvse  of  insects,  &c.  Their  periods 
of  migration  coincide  with  those  of  the  snipes  and 
horsemen,  with  both  of  which  they  have  been  con- 
foonded.  They  moult  twice  a»year,  and  the  females 
later  than  the  males,  which  is  an  uncommon  physiolo- 
peal  phenomenon.  The  family  is  far  from  numerous, 
and  will  be  auffieicntly  illustrated  by  mention  of  a  single 
species. 

hnoca.  L.  melamtcOf  Leisler,  Tem.  Scolopax  limosa,  Lin. 
Tetanus  limosa,  Bechat  Blach*iailed  OoM'Sucker^ 
Jadreka  Snipe,  Lstser  Godwii,  Common,  ot  Greg  God- 
mi,  or  SUme  Plover.  Bill  straight,  tail  black  for  two- 
thirds  of  its  length,  with  the  base  more  or  less  white ; 
nail  of  the  middle  toe  long,  and  denticulated.  The 
yoang,  before  their  first  moult,  correspond  to  the  To* 
Unut  rufus  of  Becbstein ;  and  the  bira,in  its  complete 
summer  attire,  is  Taiauus  etgocephaius  of  the  same  au« 
tbor,  and  Scolopax  mgocephala,  and  Scolopax  Belgica  of 
Gmelin.  Ijength  of  the  full  grown  bird  ftom  fifteen 
to  eighteen  indies ;  extent  of  wing  about  two  feet,  and 
weiCTt  from  seven  to  twelve  ounces ;  for  it  varies  much 
iniixe.  Most  of  the  individuals  that  are  killed  in  spring 
are  in  the  moulting  state,  and  have  a  very  mottled 
aspect  They  seardi  the  mud  !irith  nice  discrimina- 
tion, haunting  the  marshy  districts  of  Europe,  Asia, 
and  Afiricay  the  oosy  banks  of  ditches  and  pools,  and, 
in  winter,  the  eea-sbore,  on  which  they  run  with  great 
swiftness,  Hving  chiefly  on  insects  and  their  larvae, 
worms,  the  spawn  of  frogs,  and  some  aquatic  and 
marlh  plants.  They  usually  lie  concealed  among  the 
reeds  or  rushes  during  the  day,  being  extremely  shy, 
and  venturing  out  at  twilight,  or  in  moonshine,  flying 
sometimes  in  considerable  flocks,  and  uttering  a  hoarse 
but  feeble  clamour,  which  Belon  has  comparad  to  the 
stifled  bleating  of  a  goat  Their  air  is  timid  and  de- 
mure, and,  on  the  sUghtest  alarm,  they  take  to  flight 
At  times,  however,  flocks  of  them  will  allow  themselves 
to  be  shot  «t  repeatedly  without  retiring  to  a  safe  dis- 
tance. They  breed  in  the  tall  herbage  of  fens  and 
narsheSf  the  female  layii^  fimr  eggs,  cS*  a  deep  oliva- 
ceous hoe,  ■liBU'ked  witii  large  pale  brown  spots.    They 


are  much  esteemed  by  epicures,  beiiig  quite  free  of  Omitho- 
the  rankness  of  some  of  our  shore-biras,  and  of  the      '^7* 
fishy  taste  of  others.    They  are  caught  in  nets  to  which 
they  are  allured  by  a  stale  or  stufied  bird,  and  in  the 
same  manner,  and  at  the  same  season,  as  the  rufis  and 


reeves. 


ScoLoPAZ,  Tem.  &c.     Rusticola,  Vieill. 

Bill  long,  straight,  compressed,  slender,  soft,  with  Scolopax. 
the  tip  turgid  ;  both  mandibles  channelled  the  half  of 
their  lengUi,  the  tip  of  the  upper  projecting  beyond 
that  of  the  under,  and  the  turgid  potion  hooked ;  nos* 
trils  lateral,  basal,  longitudinally  cleft  near  the  edges 
of  the  mandible,  and  covered  by  a  membrane;  legs 
slender,  with  a  very  small  naked  space  above  the  knee ; 
the  three  fore  toes  quite  divided,  or  else  the  outer  and 
middle  rarely  united.  The  few  species  which  compose 
the  reduced  genus  live  in  woods  or  marshes,  and  sub* 
sist  on  small  slugs  or  worms.  In  some  countries  they 
are  stationary,  but  in  most  migratory.  They  abound 
more  in  the  northern  than  in  the  southern  regions, 
and  they  moult  twice  a-year,  but  without  inducing 
those  remarkable  changes  of  plumage  observable  in 
some  of  the  preceding  families. 

S.  rusticola,   Lin.  &c.      Rusticola   vulgaris,  Vieill.  Rusticola. 
Woodcock.  Back  of  the  hei^d  transversely  barred,  lower 
parts  barred*  with  sig-aag  lines.    The  ordinary  length 
is  fifteen  inches,  and  the  weight  from  twelve  to  fifteen 
ounces. 

This  well.known  species  inhabits  the  northern  re« 
gions  of  Europe,  Asia,  and  Africa,  migrating  on  the 
approach  of  winter  to  more  temperate  latitudes.  In 
this  ialand  it  seldom  appears  in  numbers  till  about  the 
middle  of  November ;  but  some  stragglers  incidentally 
appear  as  early  as  the  latter  end  of  September,  or  the 
beginning  of  October.  They  generally  come  to  us 
with  northerly  or  easterly  winds,  when  their  breeding 
stations  become  congealed  with  frost,  or  covered  with 
snow  ;  and/  if  intense  cold  suddenly  overtakes  them, 
they  sometimes  arrive  on  our  coasts  in  large  flocks,  and 
after  remaining  for  a  day  to  recruit  their  strength,  dis-* 
perse  over  the  interior  of  the  country.'  Sportsmen 
have  remarked,  that  there  are  times  when  these  birds 
are  so  sluggish  and  sleepy,  that,  on  being  flushed,  they 
will  drop  again,  just  before  the  dogs,  or  even  at  the 
muzzle  of  the  fowling-piece  that  had  been  fired  at  them, 
owing  possibly  to  the  fatigue  of  a  long  and  laborious 
flight  across  the  German  Ocean.  In  some  parts  of  the 
ialand  they  are  not  so  plentiful  as  formerly,  when  more 
extensive  woods  and  marshes  were  spread  over  the 
soil,  and  the  art  of  shooting  flying  was  less  practised. 
We  may  add,  that  of  late  years  the  Swedish  boors 
bring  great  quantities  of  their  eggs  to  the  market,  at 
Stockholm,  which  has  had  a  visible  effect  in  checking 
the  multiplication  of  the  species.  They  are,  however, 
by  no  means  rare  in  the  more  uncultivated  parts  of 
Cornwall,  Devonshire,  and  Wales,  and  in  the  north  of 
Scotland ;  but  they  are  still  more  common  iri  Ireland ; 
and  they  seem  to  increase  in  numbers  in  the  western 
parts  of  that  island,  whence  it  has  been  inferred,  that 
the  great  column  of  woodcocks,  in  their  passage  to  and 
from  the  north,  fly  in  that  latitudinal  direction  which 
is  interaected  by  the  western  parts  of  Ireland ;  so  that 
those  which  prosecute  their  route  farther  south,  will 
find  their  resting  place  in  Portugal.  They  are  accord- 
ingly very  plentiful  in  that  country  in  November,  but 
become  scarcer  as  the  winter  advances,  many  of  them, 
no  doubt,  moving  on  still  in  the  same  line  to  Africa. 
In  the  beghming  of  Idarch,  on  their  return  northwardi 
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Ornitho.    they  are  again  observed  in  Portugal  in  great  abundance, 
'^^y*      but  disappear  as  the  warmer  season  approaches.    In 
their  migradons  they  chiefly  fly  during  the  night,  or 
in  dark  or  foggy  weather.    They  preferably  betake 
themselves  to  the  woods,  or  to  places  abounding  in 
soft  mould  and  fallen  leaves,  squat  down  in  conceal* 
ment  during  the  day,  and  come  forth  in  the  evening 
and  during  the  night  .to  cater  for  worms,  whose  pre- 
sence they  seem  to  ascertain  by  the  delicacy  of  tneir 
scent,  *and  which  they  extract  from  the  ground,  or 
snatch  from  under  the  leaves  with  great  accuracy  and 
promptitude.    As  their  eyes  are  constructed  for  seeing 
in  the  twilight,  or  in  moonshine,  they  are  daasded  by 
the  glare  of  day.  After  feeding  in  the  glades,  they  wash 
their  bill  in  the  nearest  pool.    Their,  movements  are 
most  active  and  lively  before  sunrise,  and  after  sun^ 
set.    On  rising^  they  flap  their  wings,  and  spread  out 
their  taO.    Their  flight  is  rapid,  but  neither  elevated 
nor  long  sustained ;  and  they  fall  abruptly  down*  as  if 
abandoned  to  their  own  weight.    Immediately   on 
alighting,  they  run  nimbly  to  some  distance,  so  that 
they  are  never  found  preasely  where  they  fjdl.     It  has 
been  ascertained  by  escperiment,  that  they  regularly 
return  to  the  same  winter  haunts.    In  this  countnr 
they  usually  pair  and  prepare  for  flight,  about  the  mid- 
dle of  Marco,  when  flooLS  of  them  repair  to  the  sea- 
coast,  and,  if  the  wind  is  favourable,  are  soon  out  of 
sight,  but,  if  adverse,  they  linger  till  it  changes.    In 
some  countries  they  may  be  said  to  be  stationary,  only 
shifting  from  the  plains  to  the  mountains  in  the  breed- 
ing season;  and  a  few  straggling  pairs  occasionally 
biied  in  our  own  island.    The  female  jdaces  her  nest 
on  the  ground,  in  solitary  and  hillv  situations,  and 
composes  it  of  dry  leaves  and  herbs,  mtermingled  with 
little  bits  of  stick,  the  whole  put  together  in  an  artless 
manner,  and  heaped  against  the  trunk  of  a  tree,  or  under 
its  roots ;  knd  she  lays  four  or  Bve  oblong  eggs,  a  lit' 
tie  larger  than  those  of  the  common  pigeon,  of  a  rufous 
gr^,  shaded  with    deeper  and  dusky  undulations. 
She  is  said  to  be  very  tame  during  incubation ;  and  it 
is  mentioned,  that  a  person  who  discovered  a  wood-cock 
on  its  nest,  often  stood  over,  and  even  stroked  it,  not- 
withstanding which  it  hatched  the  young,  and  in  due 
time  disappeared  with  them.    When  the  young  are 
batched,  they  venture  out  of  the  nest,  and  run  i^out, 
though  covered  only  with  a  sort  of  downy  hair.    In 
cases  of  emergency,  the  parents,  who  never  separate 
while  the  ofispring  requires  their  assistance  or  protec- 
tion, have  been  seen  to  carry  one  of  their  young  under 
their  throat,  in  their  feet,  or  on  theur  back,  ta&e  dis- 
tance of  a  thousand  paces.    During  incubation,  the 
nude  attends  on  his  mate  With  great  assiduity ;  and 
they  rest,  with  their  bills  mutuidlv  leaning  on  each 
other's  backs,    fioth  male  and  female  are  mute,  except 
in  the  breeding  season,  when  their  cries  are  variously 
nyodified,  according  to  the  emotions  by  which  they  are 
agitated,  but  their  most  common  call  resembles  tliat  of 
the  snipe.    The  nudes  are  readily  induced  to  fight 
from  jealousy;  and,  when  wounded,  thev  have^  it  is 
alleg^ed,  been  seen  to  shed  tears.    When  the  flocks  are 
waiting  for  a  fair  wind  to  steer  their  course  to  the  north, 
the  q^ortsmen  are  particularly  on  the  alert,  and  do  great 
execution ;  but  if  the  birds  have  been  long  detained 
on  the  dry  heath,  they  become  so  lean  as  to  be  scarcely 
eatable.  They  are  most  plump,  and  in  highest  condition, 
fiom  November  to  February,  niter  wmdh  their  flesh 
gets  meagre;  nor  is  it  very  tender  tillithaa  been  kept 
tor  some  time;  and  it  is  always  served  up  with  the 
traiL    The  inhabitanta  of  Swecien,  Norway,  and  some 
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of  the  northern  countries,  reject  it  from  the  prevalence  Omiuu, 
of  a  foolish  notion  that  it  is  unwholesome,  because  the     ^^' 
birds  have  no  crops ;  but  they  are  as  partial  to  the  ^*"^ 
eggs  as  other  epicures. 

S.  major,  Lin.  &c.  Great  Snipe.  Tail  composed  of  Major. 
sixteen  feathers,  shaft  of  the  first  quill  whitish.  Bill  i 
like  that  of  the  woodcock.  Weight  about  «ight  ounces. 
Inhabits  the  marshes  and  flooded  meadows  of  the  north, 
occurring  in  Siberia  and  America.  In  some  countries 
it  is  a  regular,  migrant,  and  in  others  a  partial  one.  In 
Britain  it  is  very  rare,  and  in.  France  and  the  south  of 
Europe  far  from  common.  Its  flight  resembles  more 
that  of  the  woodcock  than  that  of  the  snipe ;  and  when 
it  rises  it  emits  a  cry  somewhat  like  that  of  the  latter, 
but  shorter,  and  of  a  deeper  tone.  It  breeds  among 
the  herbs  and  rushes  of  marshes,  and  lays  three  or 
four  eggs,  of  a  tawny  green,  with  large  deep-brown 
spots. 

S.  galiinago,  Lin.  &c.  Common  Snipe,  Hoaree  Gauk,  GiDIms 
of  the  Orcadistns.  The  tail  composed  of  fourteen  fes- 
thers,  all  the  shafts  of  the  quills  brown.  The  weight 
of  this  species  is  about  four  ounces,  the  length  nearly 
twelve  inches,  and  the  alar  extent  fifteen  inchea  md  a 
half.  Several  accidental  varieties,  as  pure  white,  ru- 
fous white,  and  pied,  have  been  noticed  by  diffarent  oh* 
servers.  When  the  head  is  grey,  with  the  legs  yellow* 
ish,  it  is  S,  galUnaria  of  Gmelin  and  Latham. 

The  snipe  is  met  with  in  marshy  situations,  in  almost 
every  part  of  the  world ;  and  it  is  very  plentiful  in  our 
own  iuand.    In  very  wet  seasons  it  resorts  to  the  lulls ; 
but  it  more  ^nendly  frequents  the  marshes  of  the 
plains,  where  it  can  penetrate  the  soil  with  its  long  bill 
m  quest  of  worms.   Some  few  remain  with  us  the  whole 
year,  and  breed  in  the  extensive  wet  moors  and  moun- 
tainous bogs.    The  nest  is  made  of  the  materials  around 
it,  as  coarse  ffrass,  or  heath,  lined  with  feathers,  and 
placed  in  a  airy  spot,  contiguous  to  a  pod,  or  swamp, 
and  not  unfrequently  at  the  foot  of  an  elm,  alder,  or 
willow,  and  generally  inaccessible  to  cattle.    The  eggs, 
which  are  usually  four  or  iisef  are  whitiah,  spotted 
with  cinereous  and  brown,  and,  like  those  of  the  lap- 
wing, much  pointed,  and  invariably  ranged  with  their 
small  ends  inwards.    The  young  run  off  soon  after  they 
are fireed  from  the  shell;  but  they  are  attended  by  tlie 
parent  birds  until  their  bills  have  acquired  «  sufficient 
firmness  to  enable  them  to  provide  for  themselves 
During  the  breeding  season,  the  snipe  changes,  its  note 
entirely ;  and  the  male  will  keep  on  wing  for  an  hour 
together,  mounting  like  a  lark,  uttering  a  ahrill  pining 
noise,  and  then  descending  with  great  velocity,  making 
a  bleating  sound  lik^  that  of  an  old  goat,  the  two  notes 
being  alternately  repeated  round  the  sfiot  possessed  by 
the  female,  especially  when  she  is  sitting  on  her  ne^ 
When  undisturbed  in  its  retreats,  this  bird  walks  lei- 
surely with  head  erect,  and  moving  the  tail  at  short  in- 
tervsJs.    But  it  is  not  often  observed  in  this  state^  of 
tranquillity,  being  extremely  watchful,  and  perceiving 
the  sportsman  or  his  dog  at  a  great  distance,  and  either 
^concealing  itself  among  the  vari^^ated  withered  her- 
bage, so  similar  in  appearance  to  its  own  plumage, 
that  it  is  almost  impossible  to  discover  it,  or,  aa  happens 
more  frequently,  sprinffing  and  taking  flight  beyond 
the  r^udi  of  the  gun.    When  first  disturbed,  and  forced 
to  rise,  it  utters  a  sort  of  feeble  whistle,  and  generslljf 
flies  against  the  wind,  turning  nimbly  in  a  aig-aag  di« 
rection,  and  sometimes  soaring  so  high  as  to  be  lost  in 
the  clouds,  when  its  cry  is,  nevertheless,  occasionally 
audible.    Though  not  easilv  shot,  some  sportsmen  have 
the  art  of  drawing  it  within  range  of  their  fowling- 
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M^  piece,  by  imitatmg  itf  cry,  whilst  others  are  contented  alone  constitutes  an  essential  distinction.    The  water  ^^^ 
p.    to  catch  it  in  the  night  with  snares.    It  ia  much  es*  rail  is  very  shy  and  wily,  secreting  itself  among  the  ^^^^^ 
v^  teemed  for  the  Uble,  but  seldom  acquires  its  full  plump*  rankest  grass,  on  the  marsins  of  pools  and  rivulets.    It 
ness  and  flavour  till  after  the  first  frosts.    However  runs  nimbly,  and,  even  when  pursued  by  dogs,  seldom 
fax,  it  seldom  disagrees  even  with  weak  stomachs.  takes  wing,  until  iu  rapid  and  complicated  evolutions 
giuifc      S.  gaiimula,  Lin.  &c  Jack  Saipe,  Judcock,  or  GiJL  among  the  reeds  have  fiuled  to  insure  its  protection. 
The  tsil  composed  of  twelve  feathers ;  a  broad,  longitu*  It  flies  slowly,  with  its  le^  hanging  down,  and  gene- 
dtna]|  blsdL  band,  spotted  with  rufous,  running  from  rallv  alights  at*  no  great  distance  from  the  spot  where 
the  front  to  the  nape.     It  is  less  numerous  than  the  it  first  arose.    When  running,  it  flurta  up  its  tail  and 
preceding,  which  it  resembles  in  aspect  and  mannert,  exposes  the  white  of  the  under  tail-ooverts.    It  wades 
snd  with  which  it  sometimes  assodatea :  but  it  ia  of  in  the  water,  swims,  and  occasionally  dives,  or  runs 
snudler  dimensions,  being  ciily  eight  inches  and  a  half  along  the  broad  leaves  of  the  water  lily.    Though  kill- 
in  length,  and  weighing  only  two  ounces.    It  will  lie  ed  for  the  table  in  France,  &a  its  flesh  has  a  muddy 
among  rushes,  or  other  thidc  coverts,  till  in  danger  of  flavour. 

beiiig  trsmpl^  on:    and  when  roused  seldom  flies        ^  ,  -     .    -, u...^^  t:«      n».«.. 

f«r!*It  comes  to  us  Liter  than  the  common  snipe,  and       Galunula,  Lath.  Tern.    Rallus,  Lm.    Cbake. 

is  not  known  to  breed  in  thtt  country.    It  is  in  equal       BiU  shorter  than  the  head*  compressed,  corneal,  deep*  Gallim v- 

reqoeit  as  the  former  for  the  table,  and  is  dreased  in  er  than  broad  at  the  base;  the  ric^  advancing  on  the  i^ 

the  isme  manner  as  it  and  die  woodcock.  forehead,  and,  in  some  species,  mlated  into  a  naked 

^  T  -     «       i>  P''^^^  S  ^P*  ^  ^^^  mandiblea  compressed,  and  of  equal 

Kallus,  Lm.  &c    KaUm  length,  the  upper  dightly  curved,  the  nasal  foss  very 

lis.      fiill  longer  than  the  head,  slender,  slightly  arched,  wick,  the  lower  mamuble  forming  an  anfle ;  nostriia 

oritraight,  compressed  at  the  base,  cylmdriad  at  the  lateral  in  the  middle  of  the  UU,  longitudinally  cleft, 

tip,  u|^)er  manduble  channelled ;  nostnls  lateral,  longi*  half  closed  by  a  membrane,  which  oovera  the  nasal 

tiidinal,c3eftinthe  furrow,  half-dosed  by  a  membrane;  fbaa;  legs  long,  naked  above  the  knee ;  fore-toes  long, 

legi  long  and  atout,  with  a  small  naked  space  above  divided,  and  furnished  with  a  very  narrow  edgii^ ; 

t£  knees,  the  three  anterior  toes  divided,  the  posterior  ^^^^^g*  of  moderate  dimenaiona. 

articulated  to  the  tarsus;  wings  of  modente  dimenf^        G,  cnx^  Lath.    Rotfas  crev,  Lin.  .&&    Land  RailfCna. 

uoDi,  and  rounded.  Carn»Crake,Crak,CriUt€0aUmiiUe9Dai€r^Hen,iie*G^ 

The  body  of  these  birds  is  compressed,  and  much  above,  rufescent  white  beneath,  wings  reddialurusty ; 

Isaded  with  fat :  they  run  more  Uum  they  fly ;  and  bill  and  legs  brown-ash ;  feathers  of  the  bodV  reddish- 

they  fircqnently  dude  their  enemies  by  swimming  ovef  brown,  the  upper  ones  Uaddsh  in  the  middle;  chin 

waters  of  ineonsiderable  breadth.    Their  chief  resi*  very  pde ;  irideshazd.    About  nine  inches  and  a  half 

dence  ii  in  the  immediate  neighbourhood  of  fresh  wa»  long,  weight  ftom  six  to  eight  punces,  and  extent  of 

ten,  overgrown  with  herbage  and  shrubs ;  and  their  wing  sixteen  inches.    It  inhabita  the  sedgy  tracts  of 

&od  prindpaDy  consists  of  worms,  insects  that  have  no  Europe  and  Asia.    From  its  appearance  at  the  aame 

wing^^Mes,  alugs,  vegetables,  and  seeds.    They  are  time    vrith    the   quails,    from   its   fiequenting    the 

observed  to  re|^u!ate  their  nidations  so  as  to  avdd  aame  places,  and  being  erroneously  supposed  to  con^ 

countries  in  which  the  soil  is  either  bound  up  in  frost,  duct  tnese  birds,  it  has  sometimes  heea  termed  King 

orpsrdied  with  long  and  intense  heat    They  walk  qf  ihe  Quailt.    Its  well  known  ciy,  from  which  its 

erect,  nm  with  great  rapidity,  conceal  themselves  in  name,  in  moat  languages,  has  been  deduced,  is  first 

the  berii^  during  the  day,  and  come  forth  to  fted  in  heard  as  soon  aa  the  grass  becomes  long  enough  to 

the  momm^  and  evening.    Although  habituated  to  the  shdter  it,  and  sddom  ceases  till  the  herbaffe  and  com 

Bane  desenption  of  soil,  they  do  not  live  in  flocks,  but  are  cut  down ;  but,  as.  the.  bird  akulks  in  Uie  thickest 

•eparately.    They  sometimes  perch  on  the  low  Inranches  cover,  it  is  not  often  seen,  and  it  runs  so  nimUy,  wind- 

of  Bhrubs  or  bushes,  but  n^ver  on  those  of  trees,  unless  ing  and  doubling  in  every  direction,  thiA  it  is  approach- 

pvsued  by  aome  carnivorous   quadruped.     During  ed  with  difficulty.    When  hard  prMsed  by  a  dogf  it 

flight,  their  legs  hang  down.  sometimes  stops  short,  and  squats  down,  by  wmch 

*^'    IL  aquaticus,  Lin.  &e.    Waier  Rail,  Brook  Ouzel,  means  its  too  eager  pursuer  overshoots  the  spot  and 

BiiUocky    Oar^-cock,   Skiddg'<ocki    Vdoetjrunner,  to.  loses  the  trace.    The  land^iail  seklom  springs  up  but 

Wmg$  gnj,  spotted  with  brown ;  flanka  spotted  with  when  driven  to  extremity,  and  it  genondly  flies  with 

vfaite ;  bill  orange  beneath.    Length  ftom  nine  to  ten  the  legs  hangin|f  down,  but  never  to  a  great  distance.  ^ 

indies;  extent  of  wing  from  fourteen  to  sixteen  inches.  As  soon  as  it  alights  it  runs  ofl;  and  bewe  the  fiiwler 

and  wdght  about  four  ounces.    The  bastard  wing  is  hu  readied  the  spot,  it  is  alrasd;^  a  condderaUe  way 

smed  with  a  spine,  about  an  dghth  of  an  inch  in  from  him.    It  will  sometimes  aliffht  on  a  hedge,  and 

io^.    Inhabita  watery  places  in  Europe  and  Asia ;  nerdi,  sitting  motionless,  until  the  spartsman,  who 

sad,  though  reputed  migratory,  oertdnly  breeds  with  nndes  it  to  be  on  the  ^pround,  dmoat  toudies  it.    Be* 

«s.   Perhape  it  is  partid^  migratory  in  most  countries,  sides  com  and  graas,  it  likewise  haunts  l^e  fturxe  or 

The  nest  ia  made  of  sedges  and  coarse  grass,  among  the  broom  of  oommona  and  heaths.    It  is  a  migrative  spe-^ 

thkkest  aquatic  plants,  or  in  wfllow  beda;  and,  conse*  des,  appearing  with  us  about  the  latter  end  of  April, 


qoently,  ia  not  often  found.    It  containa  fiom  six  to  and  departing  about  the  middle  or  dose  of  Septemlber. 

^  ^W»  which  are  either  of  a  smooth  spotless  white,  In  Ireland  it  is  supposed  to  remain  throughout  the 

or  yellowish  and  marked  with  brown-red  spots,  their  jrear.  On  its  first  appearance,  and  untU  the  female  bepna 

cdour  probably  vanrimr  at  different  stagea  of  incuba*  .to  sit,  the  male  is  fiequentljr  heardtomake  asingukr 

tiflo.    Thenf  are  J«ther  larger  than  those  of  a  blackbird,  kind  of  noise,  mueh  resembling  that  of  a  comb  whea 

■nd  of  a  abort  ovd  form,  with  both  ends  nearly  alike,  the  finger  is  drawn  along  the  teeth  of  it,  and  which  ia 

By  manry  this  bird  is  erroneously  believed  to  be  the  used  as  a  decoy.    The  nest  is  loosdy  formed  of  moss 

1^  rail,  metamoiphoecd  in  autnnm,  whereas  the  latter  or  dry  grass,  generdly  in  some  hdlow  place  among 

IciTes  us  at  that  season,  and  the  difference  ef  the  biUa  thick  grass,  and  die  femde  lays  ftem  aeven  to  sixteen 
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egffs,  of  a  reddish-cinereous  white^  marked  with  rusty 
ana  ash-coloured  spots  and  blotches.  The  young  run 
about  as  soon  as  hatched.  This  species  abounds  in 
some  years  and  is  more  rare  in  others.  Besides  in- 
secisy  slugs^  and  small  worms,  it  feeds  on  the  seed  of 
the  furze,  clover,  and  various  plants. 

i'orKanA.  G.  porzana,  Lath.  &c.  Rallus  porzana,  Gmel.  Spotted 
Gallinule  or  Spotted  Water^Hen^  SptHted  Railf  Lesser 
Spotted  Water^RaUf  Prov.  Skktif.  Olive-brown,  va- 
riegated with  spots  and  dashes  of  black  and  white 
above,  ash-coloured,  with  white  markings  beneath  ; 
bill  greenish-yellow,  but  red  at  the  base ;  legs  green- 
ish-yellow; iris  broWn.  Length  from  seven  to  nine 
inches ;  weight  about  four  ounces  and  a  hal£  This 
elegant  species,  which  has  many  of.  the  habits  and 
manners  of  the  preceding,  inhabits  Europe,  the  west- 
em  parts  of  Siberia,  and  North  America.  It  is  migra- 
tory, and  scarce  in  England,  although  Latham  alleges 
that  it  breeds  in  Cumberland.  We  believe  that  it  is 
not  found  farther  north  in  Britain,  but  in  Devonshire, 
Hampshire,  Sussex,  and  Caernarvon,  it  has  been  re- 
peatedly observed,  and  sometimes  so  early  as  the  14th 
of  March  and  so  late  as  th^  S3d  of  October.  In  this 
island  it  is  seldom  found  far  in  the  interior,  and  it 
chiefly  resorts  to  the  marshes  and  to  the  borders  of 
small  streams,  well  clothed  with  reeds  and  rushes, 
among  which  it  conceals  itself,  so  as  to  be  with  diffi- 
culty discovered.  The  nest  is  a  singular  construction, 
composed  of  rush^,  majtted  together,  in  form  of  a  boat, 
and  fastened  to  one  or  more  reeds,  bo  as  to  float  on  the 
water  and  rise  and  fall  with  the  stream.  The  eggs  are 
from  seven  to  twelve,  and  of  a  yelbwish-red,  marked 
with  brown  and  cinereous  spots  and  dottings.  The 
young  can  swim  and  dive  inimediately  on  their  exdu* 
aion  from  the  egg,  and  quickly  separate  in  different 
directions ;  nor  do  the  sexes  associate  except  in  pairing 
time.  We  may  therefore  conclude  that  they  are  of  a 
ahy  and  distrustful  temper.  Their  flesh  is  fattest  in 
autumn,  when  it  is  esteemed  a  great  delicacy. 

Chloroput.  G,  ehioropus.  Lath.  Futica  chhropus,  Lin.  &c  Com- 
mon Water^HeUf  Moor^Hen,  Marsh- Hen,  Moor- Coot, 
Prov.  Cuddy,  Front  tawny,  bracelets  red,  body  sootyt 
mixed  with  olive  above,  cinereous  beneath ;  bill  red, 
with  a  greenish  tip ;  irides  red ;  legs  greenish.  Weighs 
from  fourteen  to  sixteen  ounces ;  length  about  fourteen 
inches ;  extent  of  wing  one  foot  seven  inches ;  size 
nearly  that  of  a  pigeon.  This  species  inhabits  various 
parts  of  Europe,  America,  and  the  West  Indies,  and 
IS  very  commonly  found  on  sedgy  and  slow  rivers, 
streams,  lakes,  and  ponds,  but  more  rarely  in  marshes, 
concealing  itself  among  weeds  and  rushes  during  the 
day,  and  swimming  abmit  in  quest  of  small  fish,  insects, 
aquatic  worms,  &c.  during  the  night.  To  get  at  seeds 
and  other  vegetable  productions,  it  will  also  quit  the 
water.  On  the  surface,  either  of  the  water  or  the  land, 
it  flits  rapidly  on  foot  from  one  spot  to  another,  but  it 
flies  heavily,  and  with  its  legs  hanging  down.  In  some 
countries  it  is  migratory,  and  in  others  stationary,  or, 
at  least,  only  descends  from  the  hilly  regions  to  the 
plains  in  winter.  The  female  constructs  her  nest  with 
A  large  quantity  of  reeds  and  rushes,  rudeljr  interlaced, 
and  carefully  concealed  among  the  aquatic  herbage, 
but  placed  so  near  to  the  stream  that  the  eggs  are  often 
.  swept  away  by  .die  summer  floods,  and  the  young  are 
frequently  seized  by  predacious  fishes.  But  there  are 
two  or  threle  broods  in  the  year,  the  first  of  which  is 
always  the  most  numerous,  and  consists  of  seven  or 
^gbt  e^,  whereas  the  others  are  less  numerous  in 
proportusi  to  the  lateness  of  their  appearance.    They 


are  of  a  white  ground,  irregularly  spatted  with  red-  Orthi 
dish-brown.    When  the  female  quits  her  eggs  in  the     ^ 
evening  in  quest  of  food,  she  covers  them  camuUy  np  ^"^V 
with  herbage,  detached  from  the  bottom  of  the  nest, 
thus  concealing  them  from  sight,  and  keq>ing  them 
warm.    About  the  end  of  three  weeks,  the  young  are 
scarcely  hatched  when  they  swim  afler  their  mother, 
who  teaches  them  to  search  for  their  food  in  the  water, 
and  every  evening  reconducts  them  to  their  floating 
cradle,  where  she  affectionately  places  them  under  her 
until  they  have  no  longer  occasion  for  her  tender  ser- 
vices, and  have  acquired  strength  and  dexterity  enough 
to  take  care  of  themselves.    The  flesh  of  the  common 
gallinule  is  esteemed  a  dainty. 

Parra,  Lin.  &c.    Jacana. 

Bill  as  long  as  the  head,  straight,  slender,  compress-  Pau4 
ed,  somewhat  inflated  towards  the  tip,  the  depressed 
base  dilated  in  front  into  a  naked  plate  or  elevated 
crest ;  mandibles  unequal ;  nostrils  lateral,  placed  near 
the  middle  of  the  bill,  oval,  open,  and  pervious  ;  1^ 
very  long,  slender ;  nudity  of  the  tibia  veiy  long ;  toes 
likewise  very  long,  slender,  and  entirely  divided  ; 
winffs  ample. 

The  binls  of  this  family  are  natives  of  Asia,  Africa, 
and  South  America.  In  most  systems  of  ornithology 
their  Brazilian  name  has  been  retained.  In  their  na* 
tural  habits  and  dispositions,  the  shortened  form  of 
their  body,  the  figure  of  their  bill,  and  the  smallnesa  of 
their  head,  they  resemble  the  gallinules ;  but  they  have 
spines  or  spurs  on  their  wings,  and  most  of  them  have 
pieces  of  membrane  or  caruncles  on  the  forehead ;  their 
toes  are  completely  separated,  and  their  nails  are  ex- 
tremely long,  straight,  and  slender.  Owing  to  this 
configuration  of  the  nails,  and  the  spurs  on  the  wings, 
they  are  called  Surgeons  in  the  common  language  of 
the  European  settlers.  They  are  clamorous  and  quar- 
relsome ;  haunt  the  marshes  of  hot  countries ;  walk  on 
the  broad  and  floating  leaves  of  plants  on  the  surface 
of  the  water  with  great  nimbleness ;  do  not  conceal 
themselves  during  Uie  day,  and  fly  more  fireanently 
and  more  vigorously  than  the  gallinules,  and  in  a 
straight  and  horizontal  line.  They  are  monogamooa, 
nestle  on  the  ground  among  the  aquatic  herbage,  and 
lay  four  or  five  eggs.  The  young,  as  soon  as  hatched, 
follow  their  parents. 

P.  Chilensis,  Lath.  ChiU  Jacana,  or  ThegeL  Clawa  CUi  i^ 
moderate,  legs  brown,  hind  head  sub-crestra.  Size  of 
a  jay.  Native  of  Chili,  where  it  affects  the  plain  conn* 
try,  feeding  on  insects  and  worms,  and  laying  never 
more  than  four  eggs,  of  a  tawny  hue,  dotted  with 
Uadc,  and  a  little  larger  than  those  of  the  partridge. 
The  male  and  female  are  usually  found  toffether,  and 
they  fight  boldly  all  who  attack  them.  When  the]r 
perceive  a  person  searching  for  their  nest,  they  at  fir^ 
conoeal  themselves  in  the  grass,  without  manifesting 
the  least  uneasiness ;  but  the  moment  that  they  see  him 
approach  the  spot,  they  dart  out  on  him  with  great 
fierceness.  They  are  silent  during  the  day,  and  never 
call  in  the  night  time,  unless  they  hear  some  one  paaa* 
ing.  On  this  account  they  are  employed  by  the  Araqjees^ 
in  war  time,  as  sentinels,  to  discover  during  the  night, 
those  who  attempt  to  surprise  them. 

P.  Jacana,  Lath.  Chesnut  Jacana*  Hind  dawa  veiy  4«c 
long,  legs  greenish,  bill  of  a  deep  yellow.  The  ftnnt 
membrane  consists  of  three  divisions,  and  two  filaments 
depend  from  the  sides.  The  throat,  neck,  and  under 
parts  are  blsck,  tinted  with  purple;  while  the  back, 
upper  wing  coverts,  and  scapulars,  are  of  a  rich  ehie^^ 
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iBii^  nut  hoe.  Siie  of  the  water*hetl>  and  neariy  ten  inches 
^'  long.  It  u  t  native  of  Braail,  Cayenne,  and  St.  Do*: 
y^  tmp,  and  is  extremely  shy,  frequenting  swanips> 
nuraiesi  and  the  borders  of  pools  and  rivalets,  and 
generally  appearing  in  pairs.  Among  its.  different  cries; 
IS  thst  of  recall  when  the  individ  ws  have  straggled 
from  one  another,  and  another  when  the  bird  is  sprung, 
vhich  ii  a  shrill  yelping  sound,  and  heard  at  a  dis- 
tmoe. 
niia.  p.  chmaria.  Ax.  Faiikful  Jacana^  or  Chaza,  Toes 
long,  legs  tawny,  hind  head  crested,  bill  dirtv  white ; 
upper  msndible  like  that  of  the  dunghill  codk ;  a  red 
membrane  on  both  sides  of  the  base  of  the  bill,  ez« 
tendingto  the  templesi  in  the  middle  of  which  are  the 
ejes.  The  iridea  are  brown ;  the  hind  head  is  furnish-* 
^with  about  twelve  blackish  feathers,  three  inches 
long,  forming  a  pendent  crest.  The  rest  of  the  neck 
is  covered  with  thick  black  down ;  the  body  is  brown ; 
the  wings  and  tail  are  blackish ;  the  wing  spurs  are 
two  or  three,  and  half  an  inch  long.  The  belly  is  light 
bUck ;  the  thighs  are  half  bare,  and  the  toes  so  Jong 
u  to  entangle  one  another  in  walking.  About  the  size 
of  a  cock,  and  stands  a  foot  and  a  half  from  the  ground. 
Inhibits  the  rivers  and  inundated  olaoes  near  Cartha* 
gOM,  feeds  on  herbs,  has  a  clear  and  loud  voice,  a  slow 
gnt,  and  easy  fli^t  The  natives  keep  one  of  these 
birditame,  to  wander  with  the  poultry,  «nd  defend 
them  against  birds  of  prey,  which  it  does  by  means  of 
its  spurs.  It  is  said  never  to  desert  the  charge  coni« 
mitted  to  its  care,  and  to  bring  them  regularly  home  in 
the  evening.  It  will  readily  suffer  itself  to  be  handled 
by  grown  up  persons,  but  not  by  children. 

PoRPHYBio,  Briss.  Tern.    Fulica,  Lin.    Galunula, 

Lath.    Sultana  Hbn. 


«T 


BiO  strong,  hard,  thick,  conical,  nearly  as  deep  as 
long,  and  shorter  than  the  head;  the  upper  mandible 
dilated  as  it  penetrates  into  the  skull;  nostrils  lateral, 
pierced  in  me  corneous  mass  of  the  bill,  nearly  round 
and  pervious  ;  1^  long  and  stout,  the  toes  very  long 
in  some  species,  the  anterior  quite  divided,  and  edged 
with  a  very  narrow  membrane ;  wings  of  moderate 
difliensions. 

This  family  of  birds,  like  the  |^allinules,  in  which 
they  have  been  often  included,  reside  in  or  near  fresh 
witen,  haunt  the  extensive  rice  fields  of  the  south,  and 
prefer  grain  to  aquatic  herbs,  their  formidable  bill  being 
well  a&pted  to  remove  the  husks,  and  breaktbe  straws, 
whfle  tbeir  legs,  and  very  long  retractile  toes,  are  equal- 
ly suited  to  lay  hold  of  the  stalks  of  ihe  plant,  and  to 
carry  the  ears  to  their  mouth.  Thev  walk  with  grace 
on  the  liquid  element,  and  run  with  equal  facility  on 
the  ground,  or  on  the  leaves  of  water  plants. 

it-       P.  htfodnikimiM,  Tem.     GaUinula  porphyria.  Lath. 

^  Fulica  porp^iOtlAn.  J^aetnihinitSuiiana  Hen,  Pur* 
pU  Gaiiimde,  or  Purple  fraler  Hen,  The  upper  mah- 
dibie  almost  identified  with  the  skull ;  the  middle  toe 
dawless,  and  longer  than  the  tarsus ;  all  the  plumage 
bloe,  ^e  fT«mtal  plate  terminating  behind  the  eyes. 
This  definition  is  sufficiently  characteristic  of  the  beau- 
tiful spedea  in  question,  which  is  about  eighteen  inches 
long,  sixteen  high,  and  which  occurs  on  the  marshy 
baidcs  of  rivers  and  lakes,  and  in  the  flooded  fields  of 
Calabria,  Sicily,  the  Ionian  Islands,  Dalmatia,  the  south- 
ern provinoes  of  Hungary,  and,  though  rarely,  in  Sar- 
dinia. It  feeds  on  grains,  plants,  and  roots,  and  is  par- 
tial to  fruit  and  fish.  The  nest  is  placed  in  the  tnick 
herbage  of  flooded  or  swampy  fields,  and  is  composed 
of  bit!  of  sticks  and  firagments  of  plants.    The  female 


laya  three  or  four  white,  and  almost  red  e^s.    The   Oraftbo^ 
Greeks  and  Romans  tamed  and  fostered  this  mteresting     jy^ 
bird,  introduced  it  intoHheir  palaces  and  temples,  and  ^^'»  "*-' 
allowed  it  a  considerable  range  of  flight     According 
to  Sonnini,  it  abounds  in«Lower  Egypt,  appearing  in 
the  rice  fields  in  May,  and  the  followmg  months,  and 
breeding  in  the  desert.    Several  other  species  have  been 
enumerated,  but  not  very  accurately  defined. 

PsoPHiA,  Lin.  &C.    Agami,  or  Trumpitkr. 

fiill  short,  arched,  conical,  curved,  much  bent  at  the  Psophia. 
tip,  the  upper  larger  than  the  lower  mandible ;  the  na« 
sal  foss  wide  and  extended ;  nostrils  near  the  middle 
of  the  bill,  wide,  diagonal,  covered  in  firont,  and  closed 
behind  by  a  naked  membrane ;  legs  long  and  slender, 
the  middle  and  inner  toe  united,  Uie  outer  separated, 
the  hinder  internally  articulated,  and  on  a  level  with 
those  in  front;  wings  short  and  concave;  tail  very  short. 
There  is  only  one  known  species. 

P.  crepitans,  Lin.  &c.  Golden^breasied  Agami,  or  Crepitana. 
Trumpeter,  General  plumage  black,  back  grey,  breast 
glossy  green,  orbits  naked  and  red*  The  feathers  of 
the  head  are  downy,  those  of  the  lower  part  of  the 
neck  squamiform,  of  the -shoulders  ferruginous,  lax, 
pendulous,  and  silky;  scapulars  long  and  haxiging. 
Nearly  twenty-two  inches  long,  and  about  the  size. of 
the  common  domestic  fowl.  The  young  retain  their 
down,  or  rather  their  first  filamentous  feathers,  much 
longer  than  our  chickens  or  young  partridges;  and  their 
genuine  pluma^  does  not  make  its  appearance  tlntil 
they  have  attamed  one-fourth  part  <n  their  growdi. 
Owing  to  the  shortness  of  its  win^s  and  tail,  the  agami 
flies  heavily ;  but  it  runs  very  nunbly  like  the  part* 
ridge ;  and,  when  compelled  to  rise  on  wing,  it  halts 
every  now  and  then  on  the  ground,  or  on  some  branch 
of  a  tree.  The  female  has  two  or  three  broods  in  the 
year,  and  lays  at  a  time  from  ten  even  to  sixteen  eggs, 
of  a  light  green  cast,  nearly  spherical,  and  a  little 
larger  than  those  of  the  domestic  nen«  She  places  them 
in  a  hollow,  which  she  scratches  in  the  earth,  at  the 
foot  of  a  tree,  and  without  the  interposition  of  any  fo- 
reign materials.  The  agami  will  frequently  stand  on 
one  leg,  and  it  sleeps  with  its  head  drawn  in  between 
its  shoulders. 

These  birds  are  spread  over  the  warmer  parts  of 
South  America,  and  are  found, '  in  pretty  numerous 
troops,  in  Guiana.  As  they  scarcely  attempt  to  elude 
the  sportsman's  approach,  a  whole  flock  will  JBometimea 
fall  victims  to  their  familiar  and  confident  disposition.. 
But  this  apparent  carelessness  is  not  the  effect  of  stupi- 
dity;  for  few  birds  are  more  attached  to  mankind,  more 
docile  in  a  domesticated  state,  more  sensible  to  atten* 
tions,  or  the  want  of  them,  or  more  intellectual.  The 
agami,  in  short,  among  birds,  is,  in  some  measure,  the 
counterpart  of  the  dog  among  quadrupeds.  Like  the 
latter,  it  is  obedient  to  the  voice  of  its  master,  follows 
or  precedes  him  on  a  journey,  quits  him  with  regret, 
and  hails  his  return  with-gladness.  Sensible  to  caresses, 
it  repays  them  with  eVery  expression  of  affection  and 
gratitude ;  and,  if  any  person  approaches  verv  closely 
to  its  master,  it  testifies  its  uneasiness  and  jealousy  h^f 
darting  on  the  legs  of  the  intruder.  It  delights  to  have 
its  head  and  neck  acratched ;  and,  when  habituated  to 
this  indulgence,  it  is  very  importunate  for  its  renewal. 
It  recognises  the  friends  of  the  family,  and  honours 
them  with  its  civilities ;  but  it  harasses  other  people, 
without  any  apparent  reason,  and  will  even  pursue 
them  as  foes.  It  attacks,  with' singular  obstinacy,  ani- 
mals larger,  and«  better  armed  than  itself,  and  never 
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Oriiltho-  qtuti  them  till  it  paU  them  to  flight  In  several  dis- 
l^nr-     trictt  of  Soath  America,  it  is  entrusted  with  the  charge 

^"— '/  "^  of  the  fookry,  and  even  of  the  sheep,  which  it  con- 
ducts home  every  evening.  Besides  a  shrill  cry,  U^® 
that  of  die  tuzkqr  cock,  it  frequently  utters  a  hoUow 
noise,  like  that  ofa  trumpet,  conveyed,  as  if  from  the 
interior  of  die  body,  and  which  seems  to  be  a  signal 
for  calling  the  stragglers  together,  for  it  is  readily  de« 
coyed  by  the  imiution  of  it.  Ito  flesh,  though  dry  and 
hard,  is  not  unsavoury,  and  that  of  the  young  is  still 
mdre  palatable. 

bicHOLOPHUs,  Illig.  Tem.    Lophkrhynchvs,  VieiL 
Palamxdba,  Lath.    Cariama,  or  Screahkr. 

DicHOLo-  Bill  longer  than  the  head,  strong,  arched,  deft  even 
PROS.  under  the  ^es,  depressed  at  the  base,  compressed  at 
the  tip,  which  is  curved  and  a  little  hooked ;  nasal  foss 
large ;  Jiostrils  in  die  middle  of  the  bill  smdl,  open  in 
front,  covered  with  a  membrane;  legs  long  ana  slen- 
der ;  toes  very  short  and  thick,  the  anterior  united  at 
the  base  bv  a  membrane,  the  hinder  articulated  to  the 
tarsus,  ana  not  touching  the  ground ;  claws  short  and 
strong ;  wings  moderate  and  spineless. 
GritutuF.  D.  eriitahit,  Illig.  Loplwrhynchus  saurophagui^  Vieil. 
Paiamedea  cristata.  Lath.  Crested  Cariama,  or  Scream* 
er,  Feadbers  of  the  body,  and  of  the  upper  part  of  the 
head,  white,  those  of  the  neck,  throat,  and  breast,  whit- 
ish-brown, long,  with  very  feeble  shafts,  and  lax  vanes. 
Native  of  Brazil,  and  some  other  parts  of  South  Ame- 
rica, where  it  frequents  the  outskirts  of  dry  and  elevat- 
ed forests,  and  partieularly  stony  hills,  feedbg  chiefly 
on  terrestrial  reptiles  and  insects.  Azara  seems  to  be 
convinced^  diat  it  never  drinks  or  eats  the  seeds  of 
plants.  It  is  found  either  in  pairs  or  in  small  flocks. 
It  perceives  a  man  at  a  jRreat  distance,  and  immediate- 
ly takes  to  running  swiftly  ;  nor  does  it  rise  on  wing, 
unless  urged  to  extremity.  Though  rendered  domes- 
tic it  bears  its  head  and  neck  erect,  and  assumes  a 
haughty  air,  and  a  grave  and  measured  step.  When 
8un>iciou8  of  duiger,  it  explores  attentively  all  around 
berare  it  resolves  either  to  remain  or  shift  its  station ; 
and  it  never  molests  ainr  other  birds.  Its  cry  is  sharp, 
and  not  unlike  that  of  a  young  turkey,  but  so  loud 
that  it  is  heard  at  die  distance  of  a  mile.  On  account 
of  the  deHcacy  of  its  flesh,  the  Spaniards  rank  it  among 
pheasants. 

Glarrola,  Ladi.  &c.    Pratincole. 

GtABROL/.  Bill  shOTt,  convex,  compressed  towards  the  tip ;  up- 
per mandible  curved  from  the  half  of  its  leneth,  and 
notdUess;  nostrils  basal,  lateral,  and  oblique^  deft; 
lefls  feathered  to  the  knee ;  tarsi  long  and  slender,  the 
middle  toe  united  to  the  outer  by  a  short  membrane, 
and  die  inner  separate;  daws  long  and  subulate ;  wings 
very  long. 

The  pratincoles  inhabit  the  warm  and  temperate  re- 
gions of  the  old  continent,  affecting  the  banks  of  fresh 
and  liippid  waters,  and  y&j  rarely  appearing  on  the 
sea-shore.  Theur  prindpal  food  is  aquatic  worms  and 
very  small  insects.  Thev  run  with  great  ability,  and 
mre  capable  of  long  ana  rapid  flights.  They  moult 
twice  in  the  year;  but  their  winter  garb  is  not  very 
dissimilar  from  that  of  summer.  The  various  spedes 
enumerated  by  Gmdin,  Buffbn,  and  Latham,  are  refer- 
able to  the  ionmata;  and  only  two  others  have  been 
more  recently  aiscovered,  the  one  in  Southern  Asia, 
and  the  other  in  Bengal 


6.  iorquata^  Meyer,  Tem.  G.  ^tutriaea^  SenegalentU,  Oroi 
and  mevM,  GmeL  Lath.  Uinndo  praiincouif  Lin.  ^ 
Austrian  PraHnook.  Grey-brown  above,  collar  black,  ^ 
chin  and  throat  white,,  breast  and  belly  reddish-grey ;  ^ 
tail  much  forked.  Loi^  nine  inches,  and  from  three 
to  six  Unes.  It  is  subject  to  considerable  variety  of 
plumage.  Inhabits  the  banks  of  large  rivers,  inland 
seas,  and  Iskes,  in  the  provinces  which  confine  on  Asia, 
and  in  the  southern  countries  of  that  vast  continent ;  is 
common  on  the  salt  lakes  and'  extensive  marshes  of 
Hpngary;  and  is  a  stated  or  acddental  passenger  in 
some  parts  of  Germany,  France,  Switzerland,  and  Italy^ 
lint  is  extremely  rare  in  Hdland  and  Great  Britain. 
Mr.  Bullock  shot  a  specimen  in  Unst,  the  most  norther- 
ly of  the  Shetland  islands,  and  another,  we  believe,  was 
snot  near  LiverpooL  It  darts,  with  wonderful  rapidity, 
on  flies  and  other  insects  diat  live  among  the  reeds  and 
rushes,  and  seizes  them  either  as  it  runs  or  flies.  It  is 
restless  and  damorous ;  and  the  female  la3rs  from  three 
to  seven  eggs  in  the  thickest  and  tallest  tufts  of  her- 
bage. 

Palambdca,  Lath.  Tem.    Kamicht. 

Bill  short,  conico-convex,  much  curved  at  the  point,  Pal^. 
compressed  throughout  its  length ;  the  upper  mandibie  «» 
arched,  the  lower  shorter,  obtuse ;  nasal  foss  large ; 
hrad  small,  covered  with  down,  and  armed  with  a  slen- 
der and  flexible  horn ;  nostrils  remote  from  the  base  of 
the  bill,  lateral,  ovd,  open ;  legs  short,  thick*  naked* 
ness  of  the  tibia  very  inconsiderable ;  toes  very  long, 
the  lateral  connected  with  the  intermediate  by  a  short 
membrane ;  daws  moderate  and  pointed,  that  of  the 
hinder  toe  long,  and  almost  straight;  wings  ample, 
and  spurs  on  the  winglets. 

P.  comuia,  Lath.  &c.     Horned  Kamichi,  or  Homed  Com 
Screamer*    Body  blackish  above,  white  beneath ;  under 
side  of  the  wings  reddish ;  bill  and  lees  black ;  irides 
golden.    The  horn  in  front  is  three  or  four  inches  long, 
fmd  two  or  three  lines  thick  at  the  base,  straight  through 
its  length,  except  at  the  tip,  which  bends  a  litde  for- 
ward ;  and  its  base  is  in/closed  in  a  sheath,  of  a  sub- 
stance like  the  barrel  of  a  quil}.    lodependently,  too, 
of  this  horn  on  the  head,  the  kamichi  is  furnished  with 
too  strong  triangular  spurs  on  each  winglet,  which  pxx>- 
ject  when  the  wing  is  folded,  and  of  whidi  the  upper 
is  longer  and  thicker  than  the  under,  forming  processes 
of  the  metacarpal  bone,  and  having  their  base  sheathed 
like  that  of  the  horn.    The  form  of  the  body  resem- 
bles that  of  the  turkey ;  but  is  larger  and  more  Aethy, 
the  ordinary  length  being  two  feet  four  inches,  and  the 
expanse  of  wing  more  than  five  feet.  This  bird,  though 
endowed  with  strength,  and  furnished  with  formidatile 
offensive  armour,  courts  solitude  and  repose,  and  seems 
to  contend  only  with  its  own  spede^,  from  jealousy  in 
the  pairing  season..    It  resides  io  the  half-flooded  sa- 
vannahs of  Brazil,  .Guiana,  and  probably  of  other  re- 
gions in  South  America.    It  rarely  perches,  and  never 
enters  the  forest,  but  stalks  across  the  plains  with  m  se- 
date pace,  and  with  the  neck  and  head  erect,  occasion- 
ally uttering  a  very  loud  and  horrible  scream.     The 
male  and  female,  when  paired,  manifest  a  mutual  and 
ardent  attachment ;   and  if  one  of  them  dies,  or   is 
taken  away,  the  other  shows  every  symptom  of  gri«|^ 
and  is  apt  to  pine  to  death.   Their  nest  is  plaixd  smor  ^ 
bushes  or  sedges ;  and  the  female,  in  January  or  Fe- 
bruary, lays  two  eggs  of  the  size  of  those  of  a  goose. 
The  kamichi  pastures  on  grass,  and  eats  the  seeds  cf 
several  sorts  en  plants,  but  never,  it  is  alleged,  live 
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bikh^  piflj.  The  flesk  of  the  old  bird  i«  tough  and  ill. tasted ; 
}^,  bnt  that  of  the  youiye.  though  very  dark,  is  frequently 
rv^  eaten  by  the  natives  ^  South  America. 


ORDER  XIII. 

PIVKATWIAD^  or  FIN-FOOTED  BIRDS. 

RTATi-     B^]  mlddle-siaed  and  straight ;  upper  mandible  slight- 
^'^  If  carved  at  the  tip;  legs  of  moderate  dimensions; 
'jf^'uni  alemler  or  compressed  ;  three  toes  before  and  one 
bebind,  rudiments  of  webs  along  the  toes. 

The  birds  included  in  this  order  are  monogamous^ 
bat  unite  in  large  bands  for  their  periodical  voyages, 
which  they  peHbrm  by  flight  or  swimming.  They 
iwim  and  dive  with  equal  facility,  and  stretch  their  legs 
backwards  in  flight.  In  general,  there  is  no  very  mark* 
cd  difference  between  the  male  and  the  female.  Their 
food  consists  of  insects,  wonna,  fish,  and  their  spawn, 
and  occasionally  of  vegetables.  Their  body  is  covered 
with  an  abundant  down;  and  their  plumage  is  close  and 
gkwy. 

FuLfCA,  Briss.  Temm.    Coot. 

ua  Bill  middle^siaed,  strong,  conical,  straight,  compress- 
ed, mud)  deeper  than  broad  at  the  base,  the  ridge 
projecting  in  front,  and  dilated  into  a  naked  plate ;  both 
mandibles  of  the  same  length,  the  upper  slightly  curv- 
cd,  snd  widened  at  the  base,  the  lower  forming  an  an- 

51e;  nostrils  lateral  in  the  middle  of  the  bill,  longitu- 
inally  deft,  half  closed  by  a  membrane,  and  pervious ; 
legs  long,  slender,  naked  above  the  knee,  all  the  toes 
ver^  long,  connected  at  their  base,  and  furnished  along 
their  sicks  with  scalloped  membranes ;  wings  middle* 
sized.  The  coots  are  more  decided  residents  in  the 
water  than  even  the  gallinules,  being  rarely  aeen  on 
land,  living  and  travelling  m  the  liquid  element,  and 
swimming  and  diving  with  equal  lacility.  But  they 
inhd>it  fresh  waters,  gulfs,  and  bavs,  and  venture  not 
intothe  deep  And  open  seas.  Although  individuals  of 
the  same  species  vary  considerably  in  dimensions,  the 
iaes  are  scarcely  distinguishable,  and  the  young  differ 
very  little  in  appearance  from  the  adults.  Their  food 
duefly  consists  of  insects  and  aquatic  vegetables. 

F.  airat  Lin.  &c  including  the  aierrima,  Gmel. 
Cosiaioii,  Blaekf  or  Bald  Coot ;  Snjfth  of  the  Orcadians. 
Front  flesh^colour,  «od  tinged  with  red  in  the  breed- 
ing  season ;  bracelets  greenish-yellow ;  body  bladiish ; 
outer  edge  of  the  wings  white.  There  are,  however, 
several  varieties,  which  by  some  have  been  marked  as 
distinct  species.  Leiigth  about  eighteen  inches,  weight 
from  twenty  to  thirty  ounces ;  sice  that  of  the  domes- 
tic fowl.  Inhabits  Europe,  Asia,  and  America.  In 
Great  Britsdn  it  occurs  at  all  seasons  <^  the  year,  and 
b  not  supposed  to  migrate  to  other  countries;  but 
only  Ganges  its  stations,  removing  from  the  pools, 
where  the  young  have  been  reared,  to  the  larger  lakes, 
shoot  which  they  flock  together  in  winter.  This  spe- 
oee  breeds  early  in  spring,  the  female  generally  con- 
•tmcting  her  nest  of  a  large  quantity  of  coarse  dry 
herbage,  as  flags  and  rushes,  well  matted  together,  and 
bound  with  softer  and  finer  grasses,  in  a  bush  of  rushes, 
nrrounded  by  the  water.  By  heaping  the  materials 
together,  she  rsises  the  £abric  sttfficiently^  above  the  wa- 
ter to  keep  the  eggs  dry  ^  but  as  this  sort  of  structure 
frequently  venders  it  too  conspicuous  to  the  buzsard, 
sad  other  birds  of  prey,  the  old  females,  instructed  by 
cxpeiienee,  place  it  on  die  banks  of  streams,  and  among 
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the  tallest  flags,  where  it  is  bater  eono^ed.  As  it  is  Omitto- 
kept  in  a  buovant  state,  a  sudden  flood,  attended  by  a  ,  j^'  , 
gale  of  wind,  has  been  known  to  drive  it  from  its  moor-  —~^'~~^ 
fngs,  and  to.  float  it  from  one  side  of  a  large  piece  of 
water  to  the  other,  with  the  bird  still  sitting  on  it. 
The  latter  lays  from  twelve  even  to  twenty  eggs  at  a 
time,  and.  commonly  hatches  twice  in  a  season.  The 
eggs  are  about  the  size  of  those  of  a  pullet,  and  of  a  pale 
brownish-white,  sprinkled  with  numerous  da^k  spots, 
which  run  into  blotches  at  the  thicker  end.  In  Holland, 
these  eggs,  before  they  are  fecundated,  are  sold  in  the 
market,  and  fetch  a  considerable  price.  The  incubation 
lasts  twenty-two  or  twenty-three  days.  As  soon  as  the 
young  quit  the  shell,  they  plunge  into  the  water,  dive, 
and  swim  about  with  great  ease;  and,  though  they  do  not 
return  to  the  nest,  nor  take  shelter  under  their  mother'a 
wings,  they  still  gather  about  her  for  some  time,  and 
skuflk  under  the  flags.  They  are^t  first  covered  with  a 
sooty  down,  and  areof  a  shapeless  appearanoe.;  and  be^ 
fore  they  have  learned  to  shun  their  enemies,  they  are 
often  sacrificed  to  the  rapacity  of  the  pike,  the  moor.buz« 
zard,  kite,  &c.  This  species  breeds  abundantly  in  the  Isle 
of  Sheppey,  lyhere  the  inhabitants  will  not  snfler  their 
^gs  to  be  taken,  as  the  birds  form  a  considerable  ar-^ 
ticle  of  food.  The  French  eat  them  on  meagre  days ; 
but,  though  skinned  before  dressing,  they  are  not  very 
palatable  to  every  appetite.  The  common  coot  is  a 
bad  traveller,  and  waddles  from  one  pool  to  another 
with  a  labourad,  ill-balanced,  and  awkward  gait  Dar- 
ing the  day  it  usually  lies  concealed  among  the  water 
plants,  rarely  venturing  abroad  except  in  the  dusk,  or 
at  ni^ht«  in  quest  of  herbage,  seeds,  insects,  or  fishes* 
the  light  possibly  dazzling  its  imperfect  vision.  The 
sportsman  and  his  dog  can  seldom  force  it  from  its  re-' 
treat,  as  it  will  rather  bury  itself  in  the  mud  than  spring 
up,  or,  if  very  closely  pursued  and  compellied  to  rise, 
it  moves  with  much  fluttering  and  apparent  diffi^ 
culty.  ' 

Pralaropus,  Briss.  Tern.  &a    Phalarofb. 

Bill  long,  slender,  feeble,  straight,  depressed  at  the  PBAtAao- 
base^  both  mandibles  channelled  to  the  tip,  the  extre-  rus. 
mity  of  the  upper  bent  down  on  the  lower,  and  obtuse, 
point  of  the  lower  mandible  subulate ;  nostrils  basal, 
lateral,  oval,  prominent,  surrounded  by  a  membrane; 
legs  middle-sized,  slender,  tarsi  compressed,  the  ante- 
rior  toes  connected  to  the  £rst  articulation,  and  the  rest 
of  their  length  furnished  with  scalloped  and  serrated 
membranes ;  the  hind  toe  without  a  membrane  ;  wings 
middle-sized.  The  few  species  which  strictly  apper- 
tain to  this  genus  are  among  the  smallest  of  swimminff 
birds,  and  flit  over  the  waves  with  much  grace  and 
nimbleness,  gliding,  with  apparently  equal  facility, 
over  the  smooth  lake  and  the  agitated  ocean  ;  but  they 
seem  to  prefer  brackish  and  s^t  water  to  fresh.  On 
land  they  run  heavily.  They  are  often  observed  at  a 
great  distance  from  the  shore ;  and  they  principally 
subsist  on  small  insects  and  marine  worms,  which  they 
pick  up  on  the  surface  or  mar^  of  the  waters.  Like 
the  sea.fowls,  they  have  their  body  furnished  with 
down,  and  their  plumage  thick-set  and  glossy. 

P.  hyperboreus,  Lath.  Tem.  P.  WiiUanuU^  Haworth,  Hy|>erbo* 
Tringa  hyperborea,  Gmel.  Hifperhertath  or  Red  Pka»  reus. 
larope,  tUd»necked  Phalarope,  or  Codt  Coo^fooUd 
Tringa.  The  young,  before  their  first  moult,  corres- 
pond to  P,Jhscus,  Lath.  Trinfajiuca,  Gmel.  and 
Tringa  lobata,  Brunn.  Breast  anereous,  sides  of  the 
nedL  ferruginous,  bill  black ;  band  crossing  the  eyes 
blackish;  bar  on  the  wings  white;  mmp  wiui  bkckish    • 
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tfraltbo*  band.  Length  six  inehcB  ten  lines.  Native  of  the 
^'^^  aretic  K^ons  of  Europe  and  America,  and  only  mi- 
mting  MHithwMtL  to  atiiin  the  long  freezing  period  €i 
die  winter  months,  retarning  in  summer  to  breed  and 
mar  its  young  in  Hudson's  Bay,  Greenland,  Spitzber- 
gen,  L^and,  the  shores  of  the  Baltic,  &c.  Though 
not  commonly  observed  in  t^is  island,  it  has  been  as- 
oertained  that  it  breeds  in  the  Orkneys*  the  female 
making  her  nest  on  the  dry  ground,  but  near  water, 
and  laying  four  olivaceous  eggs,  mottled  with  dark 
apot&and  splashes.  The  male  assists  in  the  duties  of 
incubation,  and  the  pairs  are  usually  found  together 
catching  insects  in  the  water  with  their  bill.  Though 
they  do  not  dive,  they  swim  with  the  greatest  ease,  ex- 
bibtting  the  appearance  of  ducks  in  miniature.  They 
are  said  to  be  easily  tamed. 

P.  pUUyrhfnehuSf  Tem.  P.  lobatui,  Lath,  and,  in  its 
summer  plumage,  P.  rufiu,  Bechst  P.  glacialis,  Lath, 
and  Trifif^  hyperborean  and  T.  glacialU,  Gmel.  Flat* 
UUed,  LobaM,  or  Grey  Phalarope,  Cool-footed  Tringa, 
Seailop4ced  Sandpiper,  &c  Hatf-web,  of  the  Scots. 
Bill  broad,  depressed,  flsttened  at  the  base,  tail  long, 
and  mudi  rounded.  Size  of  the  purre,  weight  one 
ounce,  length  between  eight  and  nine  inches.  Native 
of  the  eastern  portions  of  the  north  of  Europe^  parti- 
cularly abundant  on  the  shores  of  the  great  lakes  and 
rivers  of  Siberia,  migrating  to  ,the  Caspian  Sea.  It  is 
also  said  to  frequent  the  northern  regions  of  America, 
but  rarely  wanders  to  Britain  or  Germany,  and  has 
been  found,  though  not  often,  on  the  Lake  of  Geneva. 
In  stormy  weather  it  appears  in  flocks  on  the  surface 
c^  lakes  ;  but,  when  the  atmosphere  is  serene,  it  is  so* 
litary  in  the  fens.  The  details  of  its  breeding  seem 
to  be  unknown.  On  the  10th  of  June,  in  lat  68* 
north,  in  the  midst  of  icebergs,  and  at  the  distance 
of  four  miles  from  land,  a  troop  of  this  species  was  ob- 
served by  Captain  Sabine,  swimming  on  the  sea. 

PoDiCBPS,  Lath.  Tem.     Colymbus,  Gmel.    Grebe. 

PoDicEps.  .Bill  middle-sized,  straight  hard,  compressed  in  the 
form  of  an  elongated  and  pointed  cone,  tip  of  the  up- 
per mandible  slightly  inclined;  nostrils  lateral,  con- 
cave, oblong,  closed  behind  by  a  membrane,  open  in 
firoDt,  and  pervious ;  legs  long,  placed  far  backwards, 
t^ursi  much  compressed;  foretoes  much  depressed,  con* 
neded  at  their  base,  and  surrounded  by  a  solitarv 
acaalloped  membrane,  hind  toe  ooinpressed  and  scal- 
loped, nails  broad,  and  much  depressed  ;  tail  wanting ; 
wmgr  short 

All  the  grebes  have  the  under  parts  of  their  body,  and 
especially  the  breast,  covered  with  a  vei^  compact  and 
^ossy  down,  well  fitted  to  resist  the  impressions  of 
cold  and  wet,  to  which  their  residence  in  water,  even 
in  the  most  intense  colds  of  winter,  would  otherwise  ha- 
bitually expose  them*  By  employing  their  legs  as  oars, 
and  their  wings  as  fins,  th^  swim  rapidly,  even  under 
water,  and  pursue  fish  to  a  very  considerable  depth. 
They  dive  with  great  agility  and  promptitude,  water, 
in  short»  being  their  appropriate  eleiftent ;  for  on  land 
their  conformation  obliges  them  to  maintain  an  upright 
attitude,  or  to  flounder  about  with  great  awkwaraness. 
Hence,  to  avoid  being  driven  on  shore,  they  swim 
against  the  wind,  and,  when  struggling  out  of  the  wa- 
ter, they  may  be  easily  caught  wiSi  the  hand,  notwith- 
standing the  violent  strokes  of  their  bill.  They  alike 
frequent  the  sea  and  the  fresh  waters ;  and  fishermen 
aometimes  catch  them  in  their  nets  even  at  the  depth 
of  twen^  feet.  They  are  usually  very  fat,  and  live  on 
fish  and  their  fry,  wing-cased  insects,  small  amphibious 


J      •  •      •      • 
animals,  and  various  vegetable  productions,  as  sea*  Oniih 
weeds,  and  other  aquatic  plants.    A*  pellets  of  feathers      br* 
and  other  refuse  have  frequently  been  found  in  their  ^"*nr 
stomach,  it  has  been  presumed  wat  they  disgorge  these 
indigestible  matters  in  the  same  manner  as  birds  of  prey. 
They  moult  in  autumn ;  but  the  youne  do  not  acquire 
their  full  plumage  till  the  second  or  third  year,  a  cir- 
cumstance which  has  given  rise  to  various  nominal  spe- 
cies, which  are  merely  varieties  induced  by  growth  and 
age.    The  males  and  females  seldom  exhibit  any  verv 
marked  differences  of  appearance.     The  species  which 
chiefly  frequent  the  sea  usually  breed  in  the  holes  of 
rocks,  whereaa  those  which  haunt  pools  and  lakes  con* 
struct  their  nest  with  interlsced  reeds  and  rushes,  and 
which,  though  half-immersed*,  and  almost  floating,  can* 
not  easily  be  carried  off  by  the  water., 

P.  crUtalutf  Lath.  Tem.  Colymbut  crisiatus,  and  Co*  Ctium 
lymbus  urinator^   Gmel.   Crested,  Greater  Crested,  at 
Tippet  Grebe,  Prov.  Greater  Crested  Daueker,  Cargoose, 
Greater  I)abchick,  Greater,  or  Ash^eohured  Iawh,  or 
Gaunt.    Bill  longer  than  the  head,  and  reddish,  but 
white  at  the  tip ;  distance  from  the  anterior  margin  of 
the  nostrils  to  the  point  of  the  bill,  seventeen  or  eigfa. 
teen  lines.    This  is  the  largest  of  the  grebes,  weighing 
about  two  pounds  and  a  half,  and  measuring  about 
twenty-one  inches  in  length,  and  thirty  in  expanse  of 
wing.    It  occurs  in  almost  every  considerable  lake  of 
Europe,  at  least  as  far  north  as  Iceland,  and  as  far  south 
as  the  Mediterranean ;  and  it  is  also  found  in  various 
parts  of  Siberia  and  America.     It  breeds  in  some  of 
the  fens  and  lakes  of  England,  particularly  in  themerea 
of  Shropshire  and  Cheshire,  and  in  the  east  fen  of  Lin* 
colnshire.     It  is,  however,  rarely  seen  on  the  land  ; 
and,  though  not  uncommon,  it  is  with  diflieulty  shot, 
as  it  darts  under  water  on  the  least  appearance  of  dan- 
ger, and  seldom  flies, farther  than  the  end  of  the  lake  it 
frequents.    The  female  makes  her  nest  of  the  dried 
fibres,  stalks,  and  leaves  of  various  water  plants,  as  of 
the  nymphasa,  potamogeton,  hottonia,  and  the  roots  of 
menyanihes  iri/oUata,  and  conceals  it  among  the  flags 
and  reeds.     The  eggs  are  three  or  Ibur,  of  the  sice  of 
those  of  a  pigeon,  and,  accordmg  to  some,  pure  white, 
but,  according  to  others,  whitish-green,  waved  or  soiled 
with  dark* brown.     The  young  are  fed  on  small  eels  ; 
and  the  species  make  great  havoC  among  the  young 
whitings,  and  the  fry  of  the  sturgeon  ;  but  they  wiu 
subsist  on  shrimps  and  prawns  when  better  fare  is  not 
within  their  reach.     In  some  countries  ladies'  ravffa^ 
and  other  articles  of  dress,  are  made  of  the  skin  of  the 
belly,  which  has  a  fine  down  of  dassling  whiteness.  It 
requires  four  skins  to  make  a  vnuff,  which  used  to  sell 
at  four  or  ftve  guineas.     In  February  the  skins  loee 
their  brightness,  and  in  breeding  time  the  breast  is  al« 
most  bare.    The  flesh  of  'this,  as  of  most  of  its  eongen* 
ers,  though  very  fat,  has  a  muddy  and  fishy  flavour  ; 
and  specimens  preserved  in  cabinets  often  retdn  a  dis- 
agreeable mubky  odour  for  years. 

P,  rubricoUis,  Lath.  Tem.  Colymbus  mbricoHis,  and  Bnbri 
subcrislatus,  Gmel.  Colymbus  parotis,  Sparm.  RedU^^ 
necked  Grebe.  Bill  of  the  length  of  the  bead,  blaek  and 
yellow  at  the  base,  occipital  crest  very  short,  no  nW, 
distance  from  the  anterior  margin  of  the  nostrils  to  the 
point  of  the  bill  eleven  lines.  Chin,  cheeks,  and  region 
of  the  ears  cinereous,  under  part  of  the  neck  and  breast 
rusty  red,  belly  and  secondary  quill- feathers  white* 
From  fifteen  to  seventeen  inches  long,  and  weight  about 
twenty -three  ounces.  Inhabits  rivers,  lakes,  and  sea* 
shores,  but  is  most  numerous  in  fresh  waters.  It  tm 
pretty  common  in  some  of  the  eastern  districts  of  £«.-. 
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yDpe>  and  is  often  net  with  in  Gennuiy  and  Switser-.  *            Onltbo- 

Und^  but  ia  rare  in  France^  Holland^  and  Britain.  The  onm?!!  ytv                                  ^^^'jjj- 

female  nestlea.in  the  same  manner  s»  that  of  the  pre-  UHUhn  Al V.                                  —  y  — 

ceding,  and  laya  three  or  four  whitish^fj^reen  eggSj 

douded  with  yellowish  or  brown.    Col.  Montagu,  on  palmipkd,  or  wkb-footed  birds. 

dissecting  a  specimen,  which  was  shot  on  the  Sd  of  . 

February,  found  its  stomach*  distended  with  feathers  Bill  of  various  forms ;  legs  short,  placed  more  or  lesa  Palxi. 

and  small  seeds.     "  Being  struck.''  says  he, ''  with  so  backwards,  the  anterior  totfs  partially  or  wholly  con-  «n,  or 

aingular  an  appearance,  we  carefiiUy  washed  and  dried  nected  by  webs,  and,  in  some  families,  all  the  four  toes  ^"' 

the  OHitenU  pf  the  stomach,  and  by  that  means  disco-  united  by  one  membrane,  the  hinder  interiorly  artieu-  J^.; 

¥ered  that  the  feathers  had  been  cofiected  from  its  own  lated  to  the  tarsus,  or,  in  some  cases,  wanting. 

Iiody."  Most  of  the  birds  belonging  to  this  numerous  order 

P.'comuiut,  Lath.  Tem.    P.  obscurus,  and  Caspirus,  dwell  much  In  the  water,  and  particularly  in  the  aea. 

Lath.  Colymbus  obscwui,  and  Caspicus,  Gmel.  Homed,  Their  generally  short  and  compressed  toes  easily  cleave     • 

or  SclavoHtan  Grebe,  Bu9^  Grebe,  Black  and  White  the  water,  and,  by  means  of  their  webs,  form,*8  it 

Dabchich,  &c    Billsfrong,  shorter  thaii  the  head,  com-  w«r«»  broad  oars.    Their  plumage  is  thicker,  doser, 

pressed  throughout  iu  lei^th,  black,  but  red  at  the  tip,  ^^  ^^^ter  furnished  with  down,  thm  that  of  other  birds* 

ma  double,  distance  from  the  anterior  margin  of  the  ^^  ^^^  diving  species,  the  wings  are  placed  forward,  to 

nostrils  to  the  tip  of  the  bill  six  or  seven  lines.    Crown  increase  their  motion  under  water,  by  the  use  of  four 

of  the  head,  and  the  very  broad  and  ample  ruff,  of  a  oars  instead  of  two  ;  and,  were  the  wings  «nd  feel  more 

deep  and  glossy  black,  two  large  tufts  of  rufous  fea-  Approximated,  as  in  land  birds,  their  mutual  action 

tbers  placed  above  and  behind  the  eyes,  and  termed  wo«ld  rather  impede  than  assist  progression.    Thor 

honu,  the  neck  and  breast  of  a  bright  shining  rufous,  Bwimming  is  merely  walking  on  the  water ,-  for  one  foot 

under  parta  pure  white*  nape  and  upper  parts  blackish.  »ncceeda  the  other,  as  on  land :  but,  wh«»  movmg  ui^ 

Length  from  twelve  to  thirteen  inches.  By  some  of  these  a«r  water,  the  impulse  of  the  winga  is  combined  with 

cbaraclera  this  species  is  sufficiently  distinguished  from  that  of  the  feet,  as  may  be  seen  when  ducks  are  hunted 

the  folbwing,  with  which  it  has  been  often  confound-  ^7  ?^?  "»  *  c^c"  Pond.    The  gland  at  the  rump,  from 

ed :  but  the  young  of  the  two  species  may  be  mistaken  ^^«*  is  expressed  an  oUy  maUer  for  the  lubrification  of 

for  one  another,  if  attention  be  not  paid  to  the  drcum-  the  feathers,  is  most  considerable  in  this  division  of 

stance  of  the  double  iris.    The  young  of  the  present  has  »>i^^f »  and  contributes  to  render  their  plumage  imperb 

also  been  ranked  as  a  separate  species,  under  the  title  of  meable  to  water.    Some  of  this  ^  order  bot^  awim  and 

p6«9ffMs.    The  homed  grebe  is  supposed  to  breed  ^i^®*  o^^®"  only  swim,  or  skim  over  the  surface  of  the 

chiefly  m  the  eastern  and  northern  parU  of  Europe,  •««>  but  never  plunge  their  heads  under  water,  while  a 

and  also  in  America,  nestUi»  among  the  reeds,  and  few  are  almost  habitually  resident  in  the  ocean,  asond- 

Uying  three  or  four  white  eggs,  spotted,  and  soiled,  as  «?« to  the  surface  only  to  breathe,  and  repairing  to  the 

it  were^  with  brown.  M.  Temmrock  is  mistaken  when  ^o^e  ^^^7  ^  *>'e5^-    They  subsist  on  fish  and  thenr 

he  asserta,  that  it  is  pretty  common  m  England,  where-  "7*  testaceous  animds,  and  marine  insecU ;  and  a  few, 

aa»  aiscording  to  the  testimony  of  Montagu,  it  is  ex-  *»,  ?«e^»  '^a^**  «;d  some  species  of  ducks,  are  also 

tremely  rare  in  that  country.    It  ia  found,  along  with  addicted  to  a  vegetable  ^et  They  breed  in  holes,  among    . 

Bome  of  the  other  speciea,  on  the  Lake  of  Genevi.  '^^ks,  or  sometimes  on  the  stony  beach.    Most  of  them 

P.  aimer.  Lath.  Tern.  P.  Hebridicus,  Lath.  Columbui  "^^^^  ^^'c®  a.year;  and  the  female,  in  some  instanoes, 

Htbridicut,  and  C.  miner,  Gmel.    Hebridal,  LUtle,  or  aw?g«s  her  feathers  later  than  the  male.     The  young, 

Biack  Chin  Grebe,  SmaU  Dipper,  Didapper,  &a    Bill  ^"""«  ^}j?  ^^^  y«ar,  and,  in  some  cases,  during  several 

very  short,  strong,  compressed,  neither  cr^t  nor  ruff;  yf *"»  ^'^^^  much  in  appearance  from  the  full  «rown 

distance  from  the  anterior  margin  of  the  nostrils  to  the  ^^^^^»  ^"^  T*^**,.^*^?  e^cepUon  of  the  duck  .and  the 

tip  of  the  bill,five  lines;  tarsi  posteriorly  furnished  with  goosander,  the  dwtmcUon  of  sex  is  not  conspicuous, 

long  asperities.  Length  from  nine  to  ten  inches ;  weight  ^""l  ^^«  ™^i  Pa^  ^^a^  ^«  polygamous  and  prolific ; 

eeven  ounces.    Rather  rare  in  the  northern  regions,  and  many  of  them  sleep  m  the  day  time,  and  feed  at 

and  preferably  affects   the  lakes,  rivers,  pools?  and  "'S^.^'     ^^  T"^  '^^^®  ^  ^^""^  ■"  intermediate  sto- 

marshes  of  the  temperate  and  southern  latitudes  of  "*ach ;  and  the  anseres  have  a  poweriW  gizzard.  Their 

Europe  and  North  America,  occurring  also  in  the  cry  is  generally  harsh  or  mournful.    The  flesh  of  most 

PhUippine  Isles,  and  the  Delta  of  Egypt.    It  has  been,  of  the  species  is  eatable,  and  that  of  some  is  highly 

moreover,  observed  in  Tirey,  one  of  the  Hebrides.     It  pn«ed,  while  that  of  others  savours  of  oil,  or  fish. 

aeldom  quito  the  water,  andis  a  remaricable  diver,  feed-  Rhynchops,  Lin.  &c.  Skimmeb. 

yjg  on  fish,  mseeta,  and  aquaUc  planta.  With  the  latter  ,      »i.  «^  »^,li««*». 

it  coQstructa  a  hu'ge  nest,  about  a  foot  thick,  in  the  ^i^  long,  straight,  flattened  into  a  blade,,  truncated  Rbtit- 

midst  of  the  watera  that  pervade  it,  and  lays  four  or  at  the  apex,  upper  mandible  much  shorter  than  the  chops. 

five  egga,  of  a  greenish  or  rufous  white,  sullied  with*  ^^^^' »  nostrils  lateral,  marginal,  remote  from  die  base  $ 

borowii,  whi^.  it  covers,  when  it  leaves  the  nest    A  ^$a  pretty  long  and  slender,  tarsus  longer  than  the 

live  specimen,  which  M.  G^rardm  kept  in  a  tub  of  middle  toe  ;  the  fore  toes  united  by  a^ membrane;  tail 

water,  was  content  to.  live  on  the  refuse  of  fruit,  waa  forked,  and  shorter  than  the  win^ifs. 

cheerful  and  familiar,,  and  amused  the  spectators  with  ^*  fH^«/  Lin.  &c.    Black  Skimmer,  or  Cut^waUr,  Nigra. 

ita  diving  festa,  till,  in  an.  evil  hour,  having  strayed-  Blftdcish  above,  white  beneath,  wings  with,  a  tranavesae 

beyond  its  precincts,  and  Uufeatening  to  take  an  un-  ^^^^^  ^nd,  legs  red.    From  eighteen  to  twenty  inches 

oereanoniotts  leave,  it  waa  purposely  killed,  and  em-  long-    Inbabita  A&ia  and  America,  from  New  EngUnd 

balmed  in  ita  mastiai/B  cabinet  ^  Buenos  Ayres.    This  bird  is  ever  on  the  wing, 

sweeping  the  surface  of  the  water,  and  dipping  in  ita 
bill,  or,  at  least,  the  under  mandiUe,  to  scoop  out  the 
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OrBitho*^  smaller  fishes  on  which  it  feedsa  In  stonny  weather 
'W-  it  frequents  the  shores^  and  is  contented  with  oysters, 
t  ^^  and  other  shell  fish.  It  is  sometimes  found  alone, 
sometimes  in  pairs,  and  sometimes  in  small  groups.  It 
has  a  disagreeable  cry,  which  is  express^  by  gaa. 
There  is  also  an  African  sp^ies,  which  is  distinguished 
by  f ta  yellow  bill. 

Stbbna,  Lin.  &c.    Tern. 

STEayA,  Bill  af  long  as,  or  longer  than,  the  head^  almost 
straight^  compressed,  slender,  sharp>edged,  and  point* 
ed ;  mandibles  of  equal  length,  and  the  upper  slightly 
sloping  towards  the  tip ;  nostrils  in  the  middle  of  the 
f  bill,  longitudinally  clefl,  and  pervious ;  legs  small, 
naked  above  the  knee,  tarsus  very  short,  the  three  an- 
terior toes  connected  by  a  membrane,  the  hinder  de- 
tached ;  tail  more  or  less  short ;  wings  very  long  and 
pointed. 

The  terns  are  almost  constantly  on  wing,  seldom  re- 
posing on  the  land,  or  swimming  on  the  water.  In  the 
course  of  their  wheeling  flights,  they  graze  the  surface 
of  the  sea,  or  pounce  down  abruptly  in  pursuit  of  small 
fish  or  insects.  After  the  first  or  second  month,  the 
young  do  not  difibr  from  the  adults.  They  ,moult 
twice  a-year,  namely,  in  autumn  and  spring ;  and  they 
breed  in  numerous  groups,  so  that  the  nests  are  often 
nearly  in  contact  wiUi  one  another.  These  birds,  which 
have  been  not  inaptly  denominated  iea  snallows,  seem 
to  be  seldom  alarmed  at  the  approach  of  man.  •  In 
spring,  they  migrate  to  the  sea  shores  and  the  interior 
of  countries.  Their  cry  is  iticessant,  shrill,  and  dis- 
agreeably piercing ;  and  they  are  particularly  clamor- 
ous when  they  ascend  aloft  in  fine  weather,  and  during 
the  breeding  season. 

Cantiaea.  S,  Cantiaca,  Gmel.  &c.  S,  Boysii,  Lath.  Sandroich 
Tern,  Bill  long,  black,  yellowish  at  the  tip,  feet  short 
and  black,  height  of  the  tarsus  one  inch,  tail  long,  much 
forked,  shorter  than  the  wings.  Length  from  fifteen  to 
eighteen  inches.  Inhabits  most  quarters  of  the  world, 
but  penetrates  into  inland  situations  more  seldom  than 
some  of  the  other  species.  It  breeds  on  the  coasts  of 
France,  Holland,  &c.  In  Kent,  it  appears  about  Sand- 
wich and  Romney  Marsh,  in  the  middle  of  April,  and 
departs  in  September.  It  has  also  been  ascertained  to 
breed  on  the  Fern  Islands.  The  female  lays  two  or 
three  white,  or  whitish  eggs,  marked  with  laree  and 
small  blackish  spots,  or  marbled  with  brown  and  black, 
on  the  sand,  among  the  pebbles  on  the  beach,  or  on  the 
bare  rock. 

Dougallii.  'S'  DougaUii,  Mont  Tem.  Macdougallian,  or  Roseate 
Tern.  Bill  entirely  black ;  legs  orange-coloured ;  tar- 
sus nine  lines  long,  the  middle  toe,  including  the  nail; 
shorter  than  the  tarsus;  tail  much  longer  than  the 
wings.  The  late  Dr.  Macdougal,  of  Glasgow,  procured 
some  individuals  of  this  species,  on  the  Cumbray 
Islands,  in  the  Frith  of  Clyde,  on  the  24th  of  July, 
4612. 

M.  de  Lamotte,  of  Abbeville,  has  observed  it  associat- 
ed with,  and  breeding  along  with,  the  hirundo,  with 
which,  or  with  the  preceding,  it  had  been  carelessly 
confounded. 

Hirundo*  ^'  Ai>'^^<^«  L^^*  ^^  Common,  or  Greater  Tern,  or 
Sea  Swallow,  In  some  districu  it  is  called  the  GuU 
Teaser,  in  New  England,  Mackerel  Gull,  at  Hudson's 
Bay,  Black  Head,  among  the  common  people  in  Scot- 
laixd,  Pictarnie,  Pkketamie,  Tamey,  Ktlmew,  &c.  In 
Orkney  it  is  commonly  called  Rilioch  or  Rippoch,  and 
sometimes  Tarrick  or  Tarrack,  and  in  Wales,  Spurre  or 
'Skraye*    Bill  middle-sized,  red,  with  the  tip  black ; 


legs  red;  length  of  the  taflrsus  ten  linee;  tail  nitteh  Oniii 
forked,  of  the  same  length  as  the  wings,  or  even  phorter.    ^^ 
The  length  of  the  full  grown  bird  is  from  thirteen  to  ^*^n 
fourteen  inches ;  expanse  of  wing  about  two  feet ;  and 
weight  between  four  and  five  ounces.     It  has  been  ob- 
served in  almost  every  corner  of  the  world,  and  is  very 
common  eyev  as  far  north  a^  the  coast  of  Greenlaiid. 
In  spring  it  arrives  on  our  own  shores,  and  sometimes 
roams  a  considerable  way  into  the  inland  parts  of  the 
country,  hovering  about  lakes  and  rivers.     They  aie 
seen  by  mariners  during  the  whole  passage  from  Bri- 
tain to  Madeira;  and  immense  flocks  of  them  are  said* 
to  nestle  on  the  small  islands  adjacent  to  the  Canaries. 
Thousands  of  them  likewise  breed  in  the  uninhabited 
islets  of  Orkney  and  Shetland,  and  in  the  holmes  of  the 
lakes  in  high  latitudes.      They  are  commoa  in  the 
Ihtt  of  May,  in  the  Frith  of  Forth;  where,  when  split 
and  broiled,  they  are  reckoned  a  good  relish,  and  their 
^gg8>  when  boiled  hard,  and  eaten  cold,  are  deemed  ex- 
cellent  During  the  pairing  season  each  female  chooses 
a  warm  bed  of  sand,  on  which  she  deposiu  three  eggs, 
of  a  size  far  superior  to  what  we  ahould  expect  from  a 
6ird  of  her  dimensions.    It  is  also  deserving  of  remark 
that  these  eggs  are  of  different  colours,  some  grey, 
others  brown,  and  some  of  a  greenish  hue.    Nor  is  the 
manner  in  which  they  are  hatched  less  singular ;  for  it 
is,  in  a  great  measure,  accomplished  by  the  heat  of  the 
sun.    If  the  weather  be  dry  and  warm,  the  female  sel- 
dom sits  by  day,  but  regularlv  resumes  her  maternal 
functions  about  the  time  that  the  solsr  influence  begins 
to  decline.    The  young  are  not  all  protruded  at  the 
same  time,  but  in  the  order  in  which  the  eggs  were  bad, 
and  at  the  interval  of  a  day  between  each  of  the  three 
birds.    If,  however^  during  the  period  of  laying,  the 
weather  should  prove  cold  or  rainy,  the  sane  oanst* 
quence  does  not  follow ;  for  then  the  eggs  that  wers 
first  deposited  have  not  been  forwarded  by  the  action 
of  the  sun-beams.    The  young  terns  are  no  sooner  ex« 
eluded  from  the  shell  than  they  leave  the  nest,  and  fol- 
low ihf  parent  birds,  which  supply  them  with  snslL 
morsels  of  those  fishes   on  which  they  themselves 
feed.     As  only  one  bird,  however,  appears  the  first 
day,  it  is  led  back  in  the  evenings  to  the  neat,  where 
the  female  sits  to  complete  the  hatching  of  the  re- 
maining two.     There  it  shelters  itself  beneath  her 
win^s,  and  on  the  second  evening  finds  si  new  com- 
panion.    On  the  third  the  whole  family  ia  produced, 
and  becomes,  from  that  time,  independent  of  further 
clutching ;  for  the  birds,  by  creeping  close  together, 
communicate  a  sufficient  degree  of  heat  to  one  another^ 
During  the  whole  period  of  incubation,  the  parents  dis- 
play great  solicitude  for  the  safety  of  their  eggs  and 
their  young.     Should  a  person  then  approadi  their 
nest,  both  parents  tumble  down  from  the  air,  and  flut- 
ter about  him,  uttering,  all  the  while,  piercing  acreami^ 
expressive  of  their  fear,  anxiety,  or  rage.     These  pa- 
rental cares,  however,  soon  cease,  the  young  aoon  be- 
coming capable  of  picking  their  food,  when  provided 
for  them.    For  a  &w  days  at  first  they  are  fed  by  the 
mother's  bill ;  but  afterwards,  what  food  the  parents 
provide,  they  bestow  without  ever  alighting  on  the 
ground.    Fond  of  indulging  in  their  airy  excursions, 
Uiey  drop  the  food  down  on  the  young  that  are  waiting 
below,,  and  ready  to  receive  it     Even  then,  howeveri 
the  ties  of  parental  affection  are  not  severed,  for  the  old* 
birds,  far  above,  still  continue  to  watch  over  their  off^ 
spring,  and  to  warn  them  of  the  approach  of  danger 
by  their  cries,  on  hearing  which,  the  youn^  instantly 
squat  down  on  the  sand,  where  they  continue  motioQ* 
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riibo.  kiTi  tilli  by  tbe  sileiiee  of  their  parents,  their  appreheri«*  oolnshire,  &c. ;  but  is  lappdsed  to  haunt  freah  water  in   Oraitbo- 

«y«     lion*  are  retsolred.    Their  colour  so  nearly  reaemblea  preference  to  aalt,  and  to  feed  principally  on  inaecta.  ,^  jK^ 

"V^  that  of  the  sand  that  it  would  be  difficult  to  find  them  About  the  middle  of  May  the  female  prepares  a  seat  of  ' 

were  their  purtuera  not  directed  to  the  spot  by  thoae  flaga  or  broad  grata,  in  the  n^oat  marshy  placea>  on  a 

very  criea  by  which  the  parenta  mean  to  protect  them,  tutt  just  above  the  aurfaceof  the  water,  and  lays  almost 

The  terns  are  provided  with  very  large  wings,  from  invariably  four  eggs,  weighing  about  threedrachms  each, 

which  drcumatance  the  young  are  not  soon  able  to  fiy,  of  a  dear  oUvaceoua  hue,  mottled  with  numerous  brown 

•ix  weeks  elapsing  before  their  wings  have  attained  and  black  apota,  which  are  confluent  rpund  the  middle 

nffident  length  to  accommodate  them  for  flight;  and  of  the  eg^. 

daring  this  period  of  nonage  and  incapacity,  the  pa«  S^  mutuia,  Lin.  &c.  Aftnir/e,  or  Lesser  Tern,  Lesser  Minuta. 
rmU  continue  to  ahower  down  plentiftd  supplies  of  Sea  SmaUom,  or  Hooded  Tern.  Bill  orange-coloured, 
food  to  their  young,  who  already  begin  to  nght  and  but  black  at  the  tip,  legs  orange,  length  of  the  tarsus 
dispute  for  their  prey,  betraying  that  insatiaMe  gluttony  aeven  lines,  tail  much  forked,  forehead  white.  This  is 
which  characteriaea  their  race.  Tbe  mature  birds  are  a  pretty  Uttle  apecies,  resembling  the  common  tern  in 
the  most  active  fiahera  of  all  the  aquatic  tribea,  inatan*  mmiature^  but  nas  the  tail  wholly  white.  It  measures 
tineously  darting  on  their .  victim,  which  they  deacry  about  eight  inehes  in  length,  nineteen  in  spread  of 
from  a  great  height  in  the  air.  Having  dived  and  wing,  and  weighs  little  more  thab  two  ounces.  Nothing 
aught  the  booty,  they  as  suddenly  rise  again  to  their  can  exceed  the  clear  and  gloasy  whiteness  of  the  closely 
former  elevation.  The  fish  is  so  completely  digested  in  set  feathers  on  the  under  parte  of  the  body ;  but  the 
shout  an  hour  that  the  bird  is  ready  for  a  fresh  meal*  upper  plumage  ia  of  a  plain  aober  lead  grey.  The 
By  persecuting  the  smaller  ji^ulls,  the  terns  sometimes  young  are  aeldom  capable  of  flying  till  the  first  or  se- 
ohlige  them  to  disgorge  their  food ;  but  they,  in  tuni«  oond  week  in  July*  when  their  upper  plumage  b  more 
ait  occasionally  treated  in  the  aame  unceiemonioua  orlessof  a  pale  yellow  brown,  intermmglcd  with  cine* 
numnfir  by  the  arctic  gull.  reous^  and  the  tail  ia  nearly  even  at  ue  end.  The 
In-  S.arctka^  Tem.  Arctic  Tern.  Bill  alender,  red,  with-  minute  tern  chiefly  haunta  the  ,sea  ahores,  and  more 
ottt  black  at  the  tip,  length  of  the  tarsus  six  lines ;  tail  rarely  lakes  and  rivers,  living  on  marine  insects,  worms* 
0och  forked,  and  aometimes  rather  exceeding  the  the  apawn  and  fry  of  fish,  &*  It  ia  gregarious  in  the 
wiogsin  length.  Lengthpf  the  bird  about  thirteen  mches  breeding  season ;  and  the  female  lays  two  or  three 
s&d  a  half.  Was  observed  in  great  numbera  within  the  eggs,  of  a  clear  greenish,  marked  withJarge  brown  and 
arctic  drde,  particularly  in  Biffin's  and  Davis'  Straits^  cinereous  spots,  among  the  pebblea  on  the  beach.  It 
in  the  course  of  the  recent  northern  expeditions.  Sped-  occurs  in  the  northern  latituaea  of  Europe,  on  the  White 
mens  killed  in  Scotland,  and  on  the  coasts  of  England,  and  Caspian  Seas,  in  Siberia  and  Nortii  America.  It 
were  found  not  to  differ  from  those  imported  by  Cap-  la  rather  scarce  in  Uie  interior  of  France  and  Germany, 
tiin  Sabine  ;  but  all  differ  from  Sterna  kirundo  in  the  but  more  common  on  the  ahores  of  Holland,  France, 
•iiortness  of  the  tarsus,  the  limited  extent  of  white  on  and  Britain.  Though  liot  generally  so  plentiful  in 
the  abdomen,  the  deep  cinereous  of  the  neck,  throat,  England  as  the  common  apeoies,  it  ia  in  some  districts 
sod  belly,  the  greater  length  of  the  ^1,  and  the  smaller  more  numeroua,  particularly  on  the  coast  of  Lincoln- 
dimensions  of  the  bill  and  toea.  ahire.  Belon  adverts,  with  his  accustomed  simplicity 
rm-  S.  Amgiica^  Mont.  Tem.  S.  aranea,  Wils.  Guilhead  x>f*style,  to  iu  stunning  cUmour.  In  his  time  the  fish. 
or  Marsh  Tem.  Bill  very  short,  thick,  and  quitablack ;  ermen  used  to  float  a  cross  of  wood,  in  the  middle  of 
1^  long  and  black ;  length  of  the  tarsus  one  inch  and  which  was  faatened  a  small  fish,  as  a  bait,  with  limed 
three  or  four  Ijnea  ;  tail  slightly  forked ;  the  wings  ex«  twig[8,  stuck  to  the  four  comers,  and  on  which  the  bird 
tending  three  inchea  beyond  ita  extremity ;  hinder  toe  darting  was  entangled  by  the  wings. 

straight.    These  particulars,  with  others  which  might  8.  HoUda,  Lath,  &c.  Foolish  Tem^  or  Noddy.    Body  Stolidt.. 

be  stated^  aufficiently  discriminate  thia  from  the  Sand-  black,  front  whitish,  eye-brows,  bill,  and  legs  black, 

wich  tarn,  with  which  it  waa  long  confounded.    But  hind-head  cinereous.    Sixe  of  the  common  tem,  and, 

the  epithet  AngUea  ia  rather  unfortunately  selected  ;  for  in  conformation,  approaching  to  the  next  family.    It 

the  species  ia  tar  from  common  in  thia  island,*  whereaa  ia  found  chiefly  within  the  tropica^  and  reposes  at 

it  abounds  in  Hungary,  and  on  the  confines  of  Turkey,  night  on  the  shore.    At  Cayenne,  these  birds  are  very 

end  it  exiate  both  in  North  and  South  America.    The  numerous  in  tbe  breeding  season ;  and,  if  a  cannon  is 

Hnngariana  call  it  hamseL     It  breeds  on  the  borders  fired,  they  rise  from  the  Grand  Constable's  rock  in  such 

of  kkes  and  aalt  marshes,  and  feeds  on  spiders  and  va»  multitudes  as  to  form  a  dark  cloud..    Nor  are  they  less 

rioas  insects.    The  female  laya  three  or  umr  olivaceoua  abundant  ab6ut  the  Bahamas,  Ascension,  on  the  coaste 

egg^  BfolUed  with  brown,  on  a  tuft  of  grass  or  herb^  of  New  Holland,  New  Guinea,  Otaheite,  &c.    The 

sge.  females  lay  their  eggs  on  the  bare  rocks ;  and,  when 

•>         ^.  nigrot  Lin.  &c   Biack  Tem,  Prov.    Slemj  Car  the  important  duty  of  rearing  their  young  is  accom« 

Smallow,  Scare  Crow,  Ckwen-footed  Guil.    Bill  black ;  plished,  the  flocks  disperse,  and  roam  over  the  aeasu 

kgs  purple  brown ;  webs  gashed  to  the  half  of  their  They  have  their  specific  designation  from  their  appa- 

i^gth;  height  of  the  tarsus  seven  or  eight  lines ;  Ufl  rent  stupidity,  settling  on  the  rigging  of  vessels,  and 

•lightly  forked,  and  the  wings  extending  an  inch  and  allowing  themselves  to  be  caught  with  the  hand,  or 

8  half  beyond  ita  extremity.    The  varieties  whidi  take  knocked  down  with  sticks, 

place  in  consequence  of  nonage  and  double  moulting  ..           t  •     «        n 

bsve  given  riae  to  the  nominal  species  of  S.  Jissipes  ^^^^^'  ^^^'  ^^'    ^^^^ 

sod  S.  obscure,  GmeL  and  Lath,  and  to  S.  nema.  Bill  long,  or  middle^sixed,  strong,  hard,  compressed^  LsMvn. 

GmeL  The  general  plumage  is  rather  dusky  than  quite  sharp-edged,  hooked  towards  the  tip,  lower  mandible 

black.    Length  nine  inchea  and  three  or  four  lines,  forming  a  ssJient  angle ;  noatrils  lateral,  in  the  middle 

Prequenta  tl^  rivers,  lakes,  and'marshes  of  the  north,  of  tbe  bill,  longitudinally  cleft,  straight,  and  pervious ; 

is  Uttmerotta  in  Holland  and  Hungary,  and  not  uncom*  legs  slender,  naked  above  the  knee,  taraua  long,  three 

mon  on  tbe  coaat  of  Picardy,  among  the  fens  of  Lin*  fore^toes  quite  webbed,  the  hinder  free,  thort,  placed 
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high  on  the  tonus ;  tail-feadiers  of  equal  length ;  wings 
loniif. 

The  birds  of  this  genus  are  diffused  over  almost 
every  maritime  country ;  but  they  breed  most  freely, 
and  with  least  disturbance*  in  the  northern  and  south* 
em  extremities  of  the  world.  Flocks  of  them  haunt 
the  sea-shore^  in  pursuit  of  living  or  dead  fish ;  and  sudi 
is  their  voracity,  that  hardly  any  thing  comes  amiss  to 
them ;  for  they  greedily  feed  on  putrid  carcasses  of 
whales,  and  the  refuse  of  the  tide,  and  they  will  con- 
tend with  one  another  for  the  most  loathsome  fare.  In 
the  eager  indulgence  of  their  ravenous  propensities, 
they  swallow  the  hook  along  with  the  bait,  and,  like 
other  predacious  birds,  they  throw  up  pellets  of  fea» 
thers,  and  other  indigestible  matters ;  nay,  when  haras* 
sed  or  alarmed,  they  bring  up  their  food  with  great  fa- 
cility, and,  if  allowed  to  recover  from  their  surprise, 
they  will  re-swallow  the  disgorged  morsel.  Martens^ 
who  had  perhaps  indistinctly  observed  some  instances 
of  such  proceedmgs,  oddly  enough  asserts,  that,  when 
chased,  they  drop  their  excrement,  on  which  their  per. 
secutor  seiaes  with  avidity;  and  the  tale  has  been  in- 
dustriously copied  by  various  writers.  Like  most  ra* 
venous  animals,  they  are  also  capable  of  enduring  pro- 
tracted abstinence.  Among  those  which  M.  BaUlon 
kept  in  confinement,  some  lived  nine  days  without 
tasting  a  particle  of  food  ;  and  others  had  been  gradual- 
ly habituated  to  subsist  on  grain  and  the  daily  diet  of 
the  poultry.  The  young  do  not  attain  their  full 
plumage  tiU  the  second  or  third  year,  and  before  that 
period  they  generally  consort  with  one  another,  apart 
from  the  full  grown  individuals.  The  latter  moult 
twice  in  the  year ;  but  the  females  are  distinguished 
from  the  males  chiefly  by  being  somewhat  smaller. 
The  summer  livery  is  generally  recognised  by  the 
absence  of  black  spots,  or  bands,  on  the  white  of  the 
tail,  or  on  the  bill.  Gulls  are  frequently  on  wing,  but 
also  occssionally  repose  either  on  tne  surface  of  the  wa- 
ter or  on  shore.  They  breed  among  the  rocks,  or  downs, 
and  some  of  the  smaller  species  in  meadows  adjacent  to 
the  coast.  When  they  flock  in  numbers  to  the  land, 
and  are  clamorous  along  the  coast,  or,  when  at  sea, 
they  alight  on  ships,  they  are  said  to  portend  a  storm. 
From  the  conformation  of  their  lengthened  wings,  they 
are  capable  -of  enBj,  rapid,  and  extensive  flight.  The 
flesh  of  most  of  them  is  tough,  fishy,  and  repulsive  ; 
yet  many  of  the  Greenlanders  and  North  American 
Indians  devour  it  with  greediness.  The  use  of  these 
birds  in  the  economy  of  nature  is  analogous  to  that  of 
vultures  on  land ;  for  they  contribute  to  rid  the  sea 
and  its  shores  of  those  animal  remains,  which,  if  allow- 
ed to  accumulate,  would  multiply  the  foci  of  sickness, 
pestilence,  and  death.  Notwithstanding  the  frequent 
occurrence  of  most  of  the  tribe,  the  accurate  extrication 
of  their  species  is  still  a  task  of  no  easy  performance ; 
hut,  as  M.  Teraminok  has  enjoyed  excellent  opportu- 
nities  of  examining  many  of  them  at  leisure,  and  is  pre- 
paring a  monograph  of  the  web- footed  families,  we  shall 
tiere,  as  on  various  other  occasions,  take  him  for  our 
principal  guide. 

L.  glaucus,  Gmel.  Sab.  Tem.  Glaucotif  GuU,  and  the 
genuine  Burgomaiter  of  the  Dutch.  Back,  shoulders, 
and  wing-coverts,  bluish-cinereous;  legs  livid;  length  of 
the  tarsus  within  a  line  or  two  of  three  inches;  quill-fea- 
thers terminated  by  a  large  white  space ;  shafts  white. 
The  bill  is  as  long  and  stout  as  that  of  L»  marinui, 
and  of  a  beautiful  yellow,  with  the  angle  of  the  lower 
mandible  bright  r^.  Orbits  red,  and  the  iris  yellow. 
Length  of  a-male  specimen,  described  by  Captain  Sa« 


binei  tveen  ty-nine  inches  and  a  half,  extent  of  whig  Onhh 
sixty-three  inches,and weight  four  pounds  eight  ounces.  >^ 
In  immature  plumage  it  is  mottled  throughout  with  ^""^ 
uniform  light  brown  and  white.  In  winter,  the  mature 
bird  has  the  head  and  neck  mottled  with  brown,  as  is 
usual  with  all  the  white-headed  gulls.  This  species  is 
very  common  throughout  Davif  and  Baflm's  Straits, 
and  the  north-eastern  shores  and  gulfs,  but  is  more  rare 
in  the  temperate  latitudes.  In  autumn  the  young  are 
more  frequently  observed^  Captain  Sabine  has  shown 
that  it  is  entitled  to  a  pkoe  in  British  ornithology. 
The  glaucous  guU  feeds  on  the  carcasses  and  excrements 
of  wnales,  young  penguins,  fish,  &c. ;  and,  according 
to  voyagers,  the  female  deposits  her  greenish  eggB,  A 
an  oblong  form,  and  marked  with  six  or  eight  blade 
spots,  in  the  holes  of  rocks. 

I#.  maniftts,  GmeL  I^tb.  &c.  Black  Bached,  Great  Hirini 
Black  and  White,  or  Gre0i  Black  Bached  OulL  Smarit 
Back  in  Orkney,  and  Stvalde  in  Shedand.  Shoulders 
slate-black ;  legs  white ;  length  of  the  tarsus  nearW 
three  indies,  the  folded  wings  stretching  a  very  little  j 
beyond  the  tail;  quilUfeathers  black  towards  the  end, 
but  tipt  with  white.  This  is  the  largest  spedes  of  the 
tribe,  weighing  nearly  five  pounds,  and  measuring  about 
thirty  inches  in  length.  It  is  spread  over  the  seas  of 
Europe,  Africa,  America,  and  the  southern  hemisphere. 
Though  not  very  plentiful  on  our  coasts,  it  is  occasifm- 
•ally  seen,  in  severe  weather,  in  small  flocks  of  eight  or 
ten,  and  sometimes  in  pairs,  but  never  assodating  with 
the  other  gulls.  It  lives  chiefly  on  fish,  but  also  attacks 
the  eider-duck.  As  ravenous  as  the  vulture,  it  greMli- 
Jy  fastens  on  garbage  and  carrion,  drives  off  the  smaller 
gulls  from  any  fishes  that  may  happen  to  be  thrown 
ashore,  and  seizes  the  whole  prey  to  itself;  but,  if  it 
miss  its  aim,  it  pounces  on  a  piece  of  a  dead  hmrse  or 
any  offal  that  chance  may  bring  within  its  reach.  It 
has  been  known  to  tear  and  devour  the  largest  fish  on 
the  hooks,  when  left  dry  by  the  ebbing  tide.  Its 
cry  of  kak,  kok,  kak,  quickly  repeated,  is  harsh  smd 
dissonant,  and  it  utters  another,  both  shrill  and  pain- 
ful, when  touched.  Its  great  breeding  stations  are 
within  the  arctic  circle,  but  it  also  propagates  on  Lundy 
Island,  in  the  Bristol  Channel,  the  female  making  her  i 
nest  in  the  clefts  of  the  highest  rocks,  and  generallj 
laying  three  or  four  olivaceous  eggs,  spotted  with  dark 
brown  or  purple,  and  reckoned  eatable.  Some  of  the 
young,  when  kept  in  confinement,  have  acquired  a  con- 
siderable degree  of  tameness,  especially  when  copioas- 
ly  supplied  with  food,  on  which  they  ^1  with  the 
greatest  vehemence,  devouring  morsels  little  inferior  to 
themselves  in  size,  and  retiring  into  a  comer  to  digest 
it  at  leisure,  when  they  will  remain  for  a  long  time  al- 
most motionless,  with  their  head  buried  in  their  plana- 
age.  The  Esquimaux  and  Greenlandet^  not  only  eat 
the  younff,  but  make  use  of  their  fine  down,  and  of  the 
skins  of  the  mature  birds,  in  clothing. 

L,  argentatus,  GmeL  Tem.  Sab.    L.  giaucus,  Liiu  at%u 
Silvery  Gull,  or  Herring  GuU  of  Latham's  Synopaia.  uis. 
Mantie  bluish-cinereous ;  legs  livid ;  length  of  the  tar- 
sus two  inches  and  a  half;  wings  very  little  exceeding 
the  tail ;  quill-feathers  black  near  the  extremity,  but 
tipt  with  white,  and  Uieir  shaf^  black.     Its  age  and 
climate  produce  various  changes  on  the  plumage,  and 
the  species  may  very  readily  be  confounded  with  the 
glaucous.     Capt  Sabine  inforaas  us  that  the  principal 
difference  consists  in  size,  the  males  of  the  present  specsea 
averaging  twenty-four  inches  in  length,  and  fton  imr 
feet  five  to  four  feet  six  inches  in  extent  of  wiog^  Tbe 
female  is  rather  less.    In  its  mature  summer^  phwfMige 
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Qj.u*  itwMObMrredBbiflidsntlyinBATia' 
Kk  ^n  tfa9  aboree  of  Hplknd>  Frtnce^  EngUnd,  &c.  it  oe* 
[^  '^  curs  ihnHigboQt  the  year,  although  it  is  moat  numeroiia 
J^'  in  the  naontha  of  October*  November*  and  December ; 
r^  and  the  young  are  aocidenlal  viaitanta  of  the  Swiaa 
^^  lakea.  These  iMrds  neallein  holes  on  the  tops  of  downs, 
^.^  or  on  naked  rocks,  luxoiding  to  local  circumstances, 
J^'  and  are  gregarious  in  the  breeding  aeason.  The  female 
'f^'  ia^s  two  or  three  blunted  c^jgs  of  a  deep  olivaceous, 
:" ""  with  some  spots  of  black  and  cinereoua,  frequently  light 
^^    greeniah  or  bluiah,  with  brown  and  cinereous  spots 

•  B^-  thinly  scattered,  and,  more  rarely,  apotleas.  The  live 
^^'  individuals  in  the  Parisian  menagerie  were  remarkable 
^^1  for  their  melancholy  and  ignoble  air,  the  small  quanti- 
^  ^i*  ty  of  food  whidi  they  consumed,  their  extreme  leanbeas, 
^  £•'    and  their  total  silence^  their  habits  having  been  entirely 

changed  by  depriving  them  of  the  use  m  theur  wings. 

•  ^  Af^r  feeding  they  would  remain  immovable,  like  so 
i£n  manystufied  speoimekis.  Althoiigh  the  fleah  of  this 
sSb  ^lecies  )a  tough  and  unsavoury,  it  is  sold  in  the  Pari- 
\i  h.    sian  market  during  Lent 

sx^       L.jM$GUSt  Lin.  &a  Herring  GulL  Afantle  slate^black, 
yji7.    legs  yellow,  length  of  the  tarsus  two  inches  and  one 
'.]afii    or  two  lines,  the  wings  stretching  about  two  inches 
iBiM    beyond  the  extremity  of  the  tail,  the  bill  (Mroportionally 
m.'    «borter  and  sMNre  slender  than  in  the  preceding.  Weight 
jftz     about  thirty-three  ounces,  length  twentjr-three  inches. 
sfcc     Inhabits  Emnope,  Asia;  and  North  America,  proceeding 
^%    southward  in  winter  aa  far  as  the  Black  and  Caspian 
^«    sess,  Jamaica,  and  the  shore)  of  South  Carolina.    It 
f^r     lives  on  fish,  especially  herrings,  which  it  seizes  with 
r  "    P^^  boldnesf^  and  the  shoals  of  which  it  accompanies 
^'    10  flocks.    It  is  also  .observed  to  trample  the  soft  aand, 
'^^      by  moving  iu  feet  alternately  in  the  aame  place,  for 
the  purpo^  of  bringing  up  worms*    It  is  a  very  com« 
;,ir     mon  species  on  the  British  shores,  makes,  its  large 
nest  of  .dry  herbsge  on  the  ledges  of  rocks,  and  lays 
\  f    three  j^ga,  of  a  dull  whitish,  spited  with  bkck.    On 
the  lUadi  Craig,  in  the  Orkneys,  its  nests  are  placed 
as  thick  9B  they  can  stand  on  the  shelvoi.    Fishermen 
describe  ^e  herrin^f  gull  as  the  bold  attendant  on 
their  nets,  from  which  they  find  it  difficult  to  drive  it 
aWay. 
'>      L»  ehumeui,  Gmel:  kc  Ivory  GulL    Body  (|uite 
white,  legs  black;  a  very  small  naked  spot  on  the  tibia; 
length  of  the  tarsus  one  inch  five  lines ;  av«rage  length 
^     of  the  body  twenty  inches ;  weight  twenty  ounces. 
Inhabits  the  firoaen  seas  of  Greenland  and  Spitabergen, 
and  abounds  in  Baffin's  Strait.  It  is  likewise  met  with 
among  the  islands  that  lie  between  Asia  and  Aniericat, 
and  on  the.  west  and  east  coasts  of  North  America. 
Nothing  can  eiceed  the  beauty  4)i  the  snow-white 
^      plumage  oi  the  matore  bird,  whiph  is  supposed  to  be 
perfected  at  the  end  of  the  seoond  year.    Numbers  of 
these  birds  usually  associate  with  Prcccikria  gladalU, 
are  attracted  by  whale  blubber,  and,  being  mr  from 
thy,  are  ea^ly  JLiUed.    According  to  Terominck,  they 
accidentally  roam  to  the  coasts  of  Holland,  and  to 
Switaerland*    The  nesC  rudely  composed  of  dry  grass, 
18  generally  pteeed  on  the  ground,  and  contains  four 
wmte  eggs.    The  ypuog  are  at  first  hladcit b,  and 
afterwards  qpo^^ed  with  Uiat  hue,  chiefly  on  the  back 
and  wings,  while  the  head  and  other  parts  tfe  much 
mottled  with  browp. 
V         JL  cajBiMt  Lio«  &c.  Qnmmm  GulU  Prov.  Sea  Mail,  or 
Mew*    I^ength  of  the  tarsua  two  inches,  wings  reach* 
ing  bevcfid  the  tail,  ibalte  of  the  two  outer  quill-fea» 
tbers  hl^ek,  bill  comparatively  small..    Although  this 
is  the  most  common  oif  all  the  British  guUa*  the  differ- 
ent  stages  of  its  plumage  have  but  lately  been  ascer* 


tained  with  accuracy.    Sise  of  a  fifean,  weighing  Omitho- 
about  A  pound,  and  measuring  from  sixteen  to  seven-      ^^gy^ 
teen  inches  in  length,  and  three  feet  five  inches  in  es-    -   »  ~ 
panse  of  wing.    InhabilB  Europe  and  America,  lives         t 
on  fishes,  vermes,  insects,  and  their  larve,  &c. ;  breeds 
among  the  rocks  or  stones  on  the  seapshore,  and  lays 
two  eggs  nearly  the  siae  of  those  of  the  common  hen, 
but  of  an  olive  brown,  marked  with  dark  reddish 
blotches.  At  the  mouths  of  large  rivers,  common  gulls 
are  seen  in  numbers  picking  up  the  animal  sabstancea 
which  are  cast  on  -shiare,  or  that  come  floating  down 
with  the  ebbing  tide.  For  this  kind  of  food  thiy  watch 
with  a  quick  eye  f  and  such  of  them  as  are  near  the 
breakers,  will  mount  on  the  surface  of  the  water,  and 
run  splashing  to  the  summit  of  a  wave  to  catch  the 
object  of  pursuit    At  psrticular  seasons  they  also  re- 
sort to  the  inland  parts  of  the  country  to  feed  on  worms, 
&c.    In  winter,  in  particular,  they  are  somethnes  ob- 
served at  a  considerable  distance  irom  the  shore ;  and 
in  severe  weather  they  will  consort  with  roc^s,  and 
follow  the  plough  for  the  seke  of  the  larvae  of  the 
chafer.    When  they  retire  from  the  aea,  on  the  Nor- 
we^rian  coast,  and  take  refuge  behind  houses,  the  in- 
habitants [Pretty  confidently  anticipate  a  storm.  Baillon 
asserts,  from  his  own  observation,  that  they  are  tamed 
with  much  more  difficulty  than  some  of  the  other  spe- 
cies, wheresas  we  have  been  assured,  on  the  most  re« 
spe^able  testimony,  that  they  are  very  tractable,  and 
oaay  be.  easily  kept  in  a  garden  for  the  purpose  of  clear- 
ing it  of  snails^  and  almost  every  kind  of  insect,  which 
they  do  very  completely.  Those  which  the  gentleman 
to  whom  we  allude  had  occasion  to  see  thus  circum- 
stanced, paid  a  short  visit  to  the  sea  every  day,  and 
regularly  returned  to  their  station.    These  apparently 
oonflictiog  statememts  roav  not  be  irreconcilable ;  for, 
among  gulls,  as  among  omer  animals,  individuals  may. 
manifest  considerable  diversity  of  character  and  dtspo- 
sitiotts,  and  even  similar  characters  and  dispositions 
may  be  di£Berently  influenced  by  different  modes  of 
tseatment.    Col.  Montagu  seems  to  have  kept  birds  of 
this  species  alive  withbnt  difficultv  ;  and  he  observes, 
that,  m  default  of  fish  or  worms,  they  will,  when  press- 
ed with  hunger,  pick  up  grain  ;•  but  one  of  them  will  * 
also  contrive  to  stow  within  its  body  an  eel  of  a  foot 
in  length.    They  very  readily  disgorge  on  the  least 
alarm,  and  promptly  re-swallow  the  ejected  morsels 
when  the  fright  is  over.    Some  persons  who  live  near 
the  sea  commonly  eat  this  as  they  do  other  species  of 
gulls,  whicb  they  describe  as  being  good  for  food,  when 
they  have  undergone  some  sweetening  process  before 
cooiung,  such  as  being  buried  for  a  dsy  in  fresh  mould, . 
or  washed  with  vineffar. 

L,  iridactylus,  and  L.  rhsa,  Gmel.  Sec.  Tarrock,  or  Trldacty- . 
KUUwate  GuU,  Prov.  Annate,  or  Kuhifaik.    Length  lui. 
of  the  tarsus  one  inch  four  lines,  a  ckwless  tubercle  in 
place  of  a.hind^toe.   Siae  of  a  pigeon ;  weight  fourteen 
ounces ;  length  from  fourteen  to  fifteen  inches,  and  ex- 
tent of  wing  from  thirty-eight  to  forty  inches.    Inha- 
bits Europe,  Asia,  and  America,  particularly  the  north- 
em  Atlantic,  from  the  British  Isles  to  the  highest  lati- 
tudes that  have  been,  visited.    Though  rare  on  the 
south  coast  of  England,  it  is  found  on  the  Fern  Islands, 
where  it  breeds,  as  also  on  the  cliffs  about  Flamborough 
Heodt  the  Bass,  Isle  of  May,  the  rocks  near  Slains 
Castle,  &C.    The  tarrocks  leave  the  shores  in  autumn, 
and  spread  themselves  over  the  Northern  Ocean,  makin : 
their  chief  reating  places,  it  is  alleged,  on  the  floating . 
ialands  of  ice.    In  the  spring  they  retire  to  the  rocky 
crags.    In  the  Faroe  Isl^  they  arrive  in  January,  and  - 
frequent  the  ateep  cliffs^  where  they  construct  their. 
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nestt  of  straw,  sea-waee,  ^attb^  and  day,  and  crowd 
them  close  together.    When  these  nests  are  visited  by 
the  Skua  gull,  the  whole  flock  may  be  seen  on  wing, 
uttering  loud  screams,  and  making  the  air  resound 
with  their  clamour.    In  the  month  of  June  the  female 
lavs  two  or  three  eggs,  of  a  dingy  green,  or  olivaceous 
white,  marked  with  a  great  many  small  darker,  and 
some  less  conspicuous  cinereous  spots.    In  the  Ork- 
neys  they  sometimes  cover  entire  tracts  of  rock,  so  as 
to  make  them  appear  white  at  a  distance.    The  shoot- 
ing of  the  young,  when  they  issue  unfledged  from  the 
nest,  and  rest  on  the  difls,  is  reckoned  excellent  sport, 
and  the  game  is  reputed  a  whet  to  the  appetite,  al- 
though an  epicure,  who  visited  the  Isle  of  May  pur- 
posely to  ascertain  the  fact,  declared,  after  dispatching 
a  dozen  of  them,  that  he  did  not  feel  more  disposed  for 
dinner  than  usual.     Even  the  old  birds  are  much  re- 
lished by  the  Greenlanders,  who  also  make  clothing  of 
the  skins.    One  of  this  species  thst  was  kept  and  tamed 
recognised  its  master's  voice  at  a  distance,  and  answer- 
ed him  with  its  hoarse  piping  note.     It  had  a  vora- 
cious appetite,  and,  though  plentifully  fed  on  bread, 
would  rob  the  poultry  of  their  diare. 

L.  Sabini,  Sab.  Sabinian  OulL  The  thigh  feathered 
to  within  three  eighths  of  an  inch  of  the  knee ;  length 
of  the  tarsus  one  inch  and  a  half,  the  hinder  toe  small, 
and  placed  high.  Individuals  were  met  with  by  Cap- 
tain Sabine,  and  killed,  on  the  29th  of  July,  1313,  on  a 
group  of  three  low  rocky  islands  on  the  west  coast  of 
Greenland,  twenty  miles  distant  from  the  mainland. 
They  were  associated  in  considerable  numbers  with  the 
common  terns,  the  nests  of  both  birds  being  interming- 
led. But  they  were  not  seen  again  during  Captam 
Ross's  voyage  through  Davis*  and  Baffin's  Straits.  The 
Esquimaux,  who  had  accompanied  the  expedition  as  in- 
terpreter, and  who  possessed  some  knowledge  of  the 
native  birds  of  South  Greenland,  had  never  observed 
them  before.  They  flew  with  impetuosity  towards 
persons  approaching  their  nests  and  young ;  and,  when 
one  bird  of  a  pair  was  killed,  its  mate,  though  frequent- 
ly fired  at,  continued  on  wing  close  to  the  spot  where 
it  lay«  They  get  their  food  on  the  sea-beach,  standing 
near  the  water's  edge,  and  picking  up  the  marine  in- 
sects that  are  cast  on  shore.  This  species  lays  two 
eggs  on  the  bare  ground,  and  hatches  them  the  last 
week  of  July.  They  are  an  inch  and  a  half  in  length, 
not  much  pointed^  and  of  an  olive  cast,  much  blotched 
with  brown. 

L,  ridibundus,  Gmel.  Lath,  who  include  under  this 
designation  only  the  bird  in  its  summer  plumage :  in 
its  winter  attire,  it  is  JL  chierarius,  Gmel. :  the  young, 
before  moulting,  is  the  Sterna  obscura,  Lath,  and  after 
moulting,  in  the  winter-season,  L.  eryihropus,  of  the 
aame  author.  Laughing,  Black^headed^  or  Pewit  Gull. 
In  Shetland  Black^heaa,  in  Orkney  Hooded  Crow,  and 
in  some  other  places.  Sea  CroWf  Mire  Crow,  or  Pick 
Mire.  Mantle  dear  cinereous,  a  large  white  space  on 
the  middle  of  the  primary  quills,  length  of  the  tarsus 
one  inch  and  eight  or  nine  lines.  It  measures  from 
fourteen  to  fifteen  inches  in  length,  and  inhalMts  En- 
rope,  America,  and  the  Bahama  Islands,  haunting  the 
sea  shore  chiefly  in  winter,  and  salt  lakes,  rivers,  and 
marshes,  during  the  rest  of  the  year.  It  continues  to 
breed  in  the  same  places  in  Shropshire  that  are  men. 
ti9ned  by  Plott,  and  at  Planisbume  in  Northumberland, 
where  they  are  reckoned  of  great  use  in  clearing  the 
surrounding  lands  of  noxious  insects,  worms,  and  slugs. 
We  learn,  m  fact,  from  Gerardin,  that  the  young  m«y 
be  tamed  without  much  difficulty,  and  kept  in  a  garden. 


to  check  the  maltiplication  of  snails,  &c. ;  and  that  it  Oraki 
should  be  fed,  during  the  winter  months,  with  bread     ^ 
soaked  in  water  or  milk.    In  some  of  the  fens  of  Lin-  ^''YJ 
colnshire  they  are  plentiful  in  the  breeding  season,  in- 
habiting the  most  swampy  parts,  along  with  snipes, 
red-shanks,  and  ruffs,  wnose  nests  are  intermingled 
among  the  high  tufb  of  bog  grass.    The  gulls  trample 
down  the  grass  on  the  tops  of  the  tumps,  and  they  I 

form  a  flooring  for  their  eggs,  which  are  usually  three 
in  number,  and  generally  of  a  deep  olivaceous,  mottled 
with  brown  and  dusky  blotches;  but  they  are  liable  to 
▼ary.  On  these  the  females  sit  insulated  about  a  foot 
or  more  above  the  surface  of  the  water  or  swamp. 
Though  thus  seen  at  a  considerable  distance^  they  can 
equally  observe  the  approach  of  an  enemy,  and  are  not  | 
easily  shot  The  young,  in  former  times,  were  served 
up  at  the  tables  of  the  great  at  their  feasts  of  cere- 
mony. 

L*  cajnetratusj  Tem.  Brown  Masked  GuU.  A  dear  Cipisui 
brown  mask  which  terminates  at  the  oodput ;  length  tut. 
of  the  tarsus  one  inch  and  a  half;  outer  quill-feathers 
with  white  shafts.'^  Length  thirteen  inches  foar  lines. 
Frequents  the  coasts  of  England,  Scotland,  and  the 
Orkneys,  and  has  been  traced  to  Davis'  and  Baffin's 
Straits.  The  eggs  are  somewhat  smaller  than  those  of 
the  preceding,  and  of  a  greenish- cinereous  cc^our,  with 
darker  spots. 

L,  fmnutut,  Gmel.  Lath.  Little  or  Pigmy  GM.  Mmti 
Length  of  the  tarsus  eleven  lines ;  shafb  of  the  primary 
quills  brown ;  the  wing-ethers  tipt  with  pore  white ; 
the  legs,  when  extendi,  resching  only  to  toree-fourtha 
of  the  length  of  the  tail ;  hind  toe  very  small,  and  fur- 
nished wiUi  an  inconspicuous  claw.  Length  ten  inches 
two  lines,  consequently  the  smallest  known  species  of 
the  tribe,  being  about  the  size  of  a  thrush.  Haunts 
the  rivers,  lakes,  and  seas  of  the  eastern  districts  of 
Europe,  and  also  the  southern  parts  of  Siberia.  It  ia 
an  accidental  passenger  in  Holland  and  Germany,  and 
has  rarely  been  observed  in  Switaerland.  It  abounds 
on  the  shores  of  the  Caspian  Sea,  and  is  said  to  breed  I 
on  the  banks  of  the  Wolga. 

LxsTRis,  111.  Tem.  Stercorarius,  Briss.  Larvs,  Lin* 

&c    Jaobr. 

Bill  middle-sized;  hard,  strong,  cylindrical,  sharp-  Lxsi 
edged,  compressed,  and  hooked  at  the  tip ;  upper  men- 
dible  covered  with  a  cere,  the  lower  forming  a  salient 
angle;  nostrils  near  the  apex  of  the  bill»  diagonal, 
straight,  closed  behind  ;*  lega  slender,  naked  above  the 
knees ;  tarsi  long,  the  three  anterior  toes  oonapletely 
webbed,  the  hind  one  nearly  obliterated,  and  on  e 
level  with  those  before ;  claws  large  and  much  hooked; 
tail  slightly  rounded,  with  the  two  middle  feathers 
elongated ;  wings  of  moderate  size.  The  birds  which 
compose  this  genus  have  been  usu^ly  classed  with  the 
gulls,  but  they  are  much  more  bold  and  intrepid,  per- 
secuting the  latter,  and,  compeUing  them  to  disgoroe 
their  f<Md,  catch  it  with  great  dexterity  as  it  fidls  in  thm 
air.  They  likewise  fasten  on  the  carcasses  of  whalea, 
which  they  lacerate  and  devour  piece-meal,  and  have, 
moreover,  recourse  to  shell-fish.  Their  principal  abode 
is  in  the  northern  regions ;  and  they  may  be  diatln. 
guished,  at  a  considerable  distuioe,  by  tndr  jerkins 
and  leaping  mode  of  flight.  There  is  no  very  marked 
or  obrious  distinction  between  the  sexes,  but  age  im* 
prints  on  their  plumage  very  different  riuulea  of*  co- 
louring, of  which  bistre-brown  and  white  are  the  pt«. 
vailing.  The  young  are  very  unlflce  the  full  grown 
individuals;  but  we  may  remark,  once  for  al^  thst 
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thoce  of  the  first  yetir  tiuy  l>e  easily  discriminated  by 
<V^  the  il^t  elongation  of  the  niiddte  tail»feathen»  by  tbe 
^^"^  rafoot  liftting,  and  some  irregular  spots  that  terminate 
the  feathen  of  the  upper  parts,  and  by  tbe  bate  of  tbe 
toei  and  webs,  which  is  always  more  or  less  while.    In 
(he  mature  state  of  the  plumage  the  under  p«rts  are 
Ttther  totally  or  partially  of  a  pure  white. 
tamta.     £.  c&taraeitSt  Tern.     XoftM  caiaraetes,  Lin.  Lath. 
Bnmn  JagtTf  Bromt,  or  Skua  Gnli,  or  Port  Egmoni 
Htn,  ProT.  Sett'Eagie,  or  Bonxie,    Willoughby  is  mis- 
taken when  he  cans  it  4he  Comkh  Gannei.    Shape 
md  dimensiona  of  the  bill  similar  to  those  of  the  same 
pirt  in  the  herring  gull,  the  projecting  tail  feathers 
Iffoad  to  the  end,  inoonspiooous  asperities  on  the  hind- 
er paft  of  the^taaeus,  which  is  about  two  inches  snd  a 
hftlf  in  length.    Len^  twenty  or  twenty-one  inches. 
Inhabits  Europe,  Asia,  and  America,  and  is  met  with 
bj  navigators  in  the  high  latitudes  of  both  hemispheres, 
whflre  it  is  much  more  common  than  in  the  warm  and 
temperate  parts  of  the  globe.     It  occurs  plentifully  in 
Norway,  Iceland,  and  the  Faroe  islands,  and  is  mes 
with  in  Shetland,  but  not  in  Orkney.    When  observed 
oat  at  sea,  it  is  reckoned  a  stupid  and  inactive  bird, 
because  it  allows  a  boat  to  approach  near  it,  without 
beioifr  apparently  disturbed.    When  flying,  the  roots 
of  the  quille  appear  like  a  white  spot,  and  the  tafl  is 
spread  out  in  the  fecm  of  a  fan.    It  is  very  fierce,  ei- 
ther in  pnrsvis  ci  prayf  or  in  defence  of  its  young.     A 
pnt  portion  of  its  subsistenoe  is  derived  from  the  hi- 
dostry  of  other  gulls,  which  it  obliges  to  disgorge, 
iDeasaring  its  strength  with  the  larger  sorts,  and  even 
driving  aw»y  the  ea^le  fi'om  its  breeding  quarters, 
Mr.  Low  and  Mr.  BoUock,  who  both,  though  at  differ- 
ent periods,  made  an  excursion  to  the  heights  of  Foul* 
in  Shetland,  liear  ample  testimony  to  the  stout  resist^ 
ance  which  these  biids  make  to  invaders.    In  pouncing 
down  on  shepherds  and  others,  who  del^nd  themselves 
with  an  iron^pointed  stick,  the  skua  gull  is  sometimes 
fatally  transfixed, 
"^-    L  parmkkuSf  Tem.     Larus  pararitkui,  Lin.  &e. 
Paraiiikal  Jaf^tr^  Faraiiiical,  or  Areiie  Gull,  Prov. 
ScW/,  I^^"^  Bird,  BoaUwaint  Umg^iaUed  Labbe,  Feoi* 
er,  Attem,  SeouiiaUen,  DirUn^alUn,  Badock,  Skui,  Fawm 
kidar,  &c.     Bill  of  the  shape  and  sise  of  that  of  the 
Common  Gmli;  the  two  middle  taiL-feathers  much  elon- 
gated, slender,  and  pointed  at  the  extremities,  a  few 
warts  on  the  hinder  part  of  the  tarsus,  which  measures 
one  inch  seven  lines.    Length  of  the  mature  bird  from 
eighteen  to  tweoty-one  inches,  and  alar  extent  from 
forty-two  to  forty-three  inehea  and  a  half.    It  inhabits 
Europe,  Asia,  and  America,  and  has  been  found  from 
the  88th  d^ree  of  north  latitude  to  the  icy  shores  of 
Spitabergeo,  the  young  sometimes  aoeidentelly  rotan^ 
inginto  Holland,  Germany,  France,  and  Switserland. 
Bnring  their  land  excursions,  these  birds  seem  to  live 
BKidi  on  worms,  imects,  &c.  and  to  be  partial  to  the 
HelUs  janihma,  which  is  said  to  communicate  a  red 
tinge  to  their  dung.    They  are  remarked  for  their  ra- 
padty,  and  tiiey  pursue  the  lesser  gulls  and  the  terns, 
not  for  tiiehr  mutings,  as  has  been  so  often  asserted,  but 
to  make  them  disgorge  what  they  have  lately  eaten, 
vhich  is  ooBDmonly  effected  by  a  stnAe  on  the  back. 
The  arctic  gulls  are  known  to  breed  in  the  unfiwquont- 
ed  beatha  of  the  Hebrides  and   northern  isles,  con- 
atnicting  their  nest  of  dried  grass.    The  eggs  are  ge- 
nerally two^  but  aometimes,  it  is  alleged,  three  or  four, 
shout  two  inehea  in  lengdi,  much  pointed,  and  of  a 
dxttj  olive  green,  with  irregular  blotches  of  liver  brown, 
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most  numetous  at  the  thick  etid ;  but,  like  the  eggs  of  Oe^iiho- 
other  water  birds,  they  are  liaWe  to  vary  ni  oodeur.  ^J^^ 
These  gulls  appear  in  their  breeding  statbns  about  the  ^  ^  ^ 
begimiagef  May,  and  retire  in  Uie  end  of  August, 
w&n  th^  disperse  over  the  ocean.  In  defence  of  theit 
nestlings  they  are  remarkably  bold  and  impetuous^  ex- 
hibiting movements  analogous  to  those  of  tne  lapwing, 
and  often  feigning  lameness,  in  order  to  decoy  un- 
welcome visitors  to  a  distance. 

PaocBLLAEiA,  Ian.  &c.    Petrel. 

Bill  as  long  as^  or  longer  than,  the  head,  very  hard,  Procel- 
aharp-edged,  depressed,  and  dilated  at  the  base,  the  tm  laeia. 
compressed  and  gibbous;  both  mandibles  chauneUec^ 
and  abruptly  inflected  towards  the  extremity ;  nostrils 
promment  at  the  surface  of  the  biU,  united  and  involv- 
ed in  a  tube,  which  either  forms  a  smgle  opening,  or 
exhibits  two  distinct  openings ;  legs  middle-sixed,  often* 
long,  slender,  and  the  tarsi  compressed ;  the  three  front 
toes  entirely  webbed  and  long,  and  the  hinder  repre- 
sented by  a  long  pointed  nail ;  wings  long. 

This  is  a  pretty  numerous  itoily,  but  several  of  the 
species  which  it  includes  are  as  yet  very  imperfect-- 
ly  known.  Their  habits  are  more  or  less  like  those  of 
seminoctumal  birds,  many  of  them  pursuing  their  prey 
during  the  dawn,  twilight,  or  the  luminous  nights  of 
the  northern  latitudes,  and  concealing  themselves  during 
broad  day  in  the  fissures  and  caverns  d  rocks,  or  the 
forsaken  burrows  of  rabbits,  or  of  other  animals  that 
live  under  the  surfiice  of  the  soil.  They  chiefly  fire- 
quent  those  portions  of  the  ocean  that  are  the  abodes* 
of  cetaceous  animals,  and  are  seldom  seen  along  the 
riiores,  or  at  a  distance  from  the  sea,  unless  driven  by 
vi<^ent  galea  ftom  their  ordinary  stations.  On  the  ap- 
proach of  a  storm,  th^  have  often  no  other  resource 
than  rugged  clifi^,  or  the  yard-arms  of  vessels  at  sea ; 
and  they  are  often  seen  in  the  wake  of  a  ship  under 
sail,  wmre  they  find  some  shelter  from  the  wind,  and 
are  ready  to  surprise  their  prey.  Although  in  their 
flight  they  eeem  to  graae  the  billows,  they  are^  seldom 
observed  to  rest  or  swim  on  tbe  surface  of  the  water, 
and  most  of  the  species  are  supposed  to  be  incapable  of 
diving.  Thenr  English  designation  is  derived  ftom  an 
allusion  to  Pefer  walking  on  the  water;  but,  when  ap- 
parently stepping  on  that  element,  their  wings  are  fully 
expanded.  They  feed  on  the  flesh  of  the  morse  and 
whales,  and  on  such  mollusca,  insects,  and  worms,  as 
float  on  die  surface  of  the  ocean,  ^hey  breed  in  the 
crevices  of  rocky  cliils,  or  the  deserted  burrows  of  oua- 
drupeds,  discharging  a  sort  of  oily  liquid  from  their 
nostrils  on  those  who  attack  them  or  their  young,  and, 
by  squhrting  it  in  the  eyes  of  intruders,  sometimes  dis- 
concert attempts  to  rob  their  nest.  The  female  is  ra- 
ther smaller  than  the  male,  but  not  otherwise  distin- 
gttishable ;  and  the  youn|f  are  not  so  unlike  the  mature 
birds  as  in  tbe  two  preceding  genera.    ; 

P.glacialfs,  Lin.  ice.  Fulmar  or  Fulmar  Prfr e/,  GUciilis. 
Prov.  MaUmoek,  MaUduck^  or  John  Down.  Whitish, 
back  hoary,  bill  and  feet  yellowish ;  iiostrils  composed 
of  two  tubes,  lodged  in  a  common  sheath.  About  the 
sise  of  the  common  ^nl),  and  from  sixteen  to  seventeen 
inches  long.  Inhabits  both  the  northern  and  southern 
oceans,  seldom  approadiing  the  coast  except  to  breed, 
or  when  accidentally  driven  to  knd.  While  Captain 
Ross's  ships  were  detained  by  the  ice  from  the  24tb  of 
June  to  the  8d  of  July,  in  latitude  7P|  fulmars  were 
passing  in  a  continwd  stream  to  the  northward,  in 
numbeiu  intoior  only  to  tiie  fligfau  of  passenger  pigeons 
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OrAib^-  ia  North  America;  flOtliatimiltitttdM  of  tb«n|»oi«^ 
^  Jfgy*  bt99A  anong  the  vocks  and  ices  of  the  f xtreme  north, 
^^'^'^y'^^  as  thej  are  knoim  ta  do  in  Spitcbergeo^  6reeiiland« 
St  Kiida,  &a  Thejr  appear  in  the. friths  of  OrkDey« 
and  the  voes  of  Shetlaoa^  chiefly  in  the  winter  leason* 
They  are  bold^  glnttoneus,  very  fat  and  fetid>  subsiitf 
ing  on  five  or  dead  fish*  or  whales  and  carcasseSj  or 
gaHbage  of  ahnost  any  description^  in  quest  of  which 
Diey  will  follow  ships  or  boats  for  a  great  way.  They 
are  often  seen  in  the  track  of  wounded  whales,  on 
which  they  pounce  as 'often  ts  the  Istter  rise  to  breathe, 
and  tear  the  blubber  fmrn  their  back.  As  soon  as  the 
erang  is  set  adrift,  it  is  ooKrered  over  with  these  vera* 
aoua  birds,  wluch  then  utter  a  loud  and  disagreeable 
noise.  When  the  carcass  is  yet  alongside  the  ship, 
they  surround  it  in  vast  numbers,  and  are  so  eageily 
intent  on  their  prey,  that  they  suffer  themselves  to  be 
eaught  with  the  faandsj  and  may  be  easily  knocked 
down  by  those  who  are  on  the  dead  animal  or  in  the 
boat  They  breed  in  large  oompanies  among  the  re- 
cesses of  the.  rocks,  &&  the  female  depositing  only  one 
large  and  pure  white  egg.  Notwithstanding  their  oily 
and  rancia  iSavonr,  they  are  salted  for  wod  by  thie 
Graenlanders,  Esquimaux,  and  the  inbabitsnts  of  Hud- 
ion's  Bay,  who,  with  the  Kurile  jabndfrs,  eat  them 
raw»  driedf  or  boiled ;  and  they  use  the  expressed  oil 
both  for  £9od  and  for  their  lampe.  Even  the  St 
Kildians  partake  of  such  loathsome  fare,  capturing 
the  young  about  the  beginning  of  August  The  oU 
they  value  as  a  cathelicon,  and  preserve  it  with  great 
eare.  Every  young  bird  yields  about  an  English  pint 
of  it  Above  the  temperature  of  52^  Fahrenheit  it  re« 
mains  very  ptt»»  but  under  that  point  it  becomes  tur* 
bid.  The  fulmar,  we  have  to  add,  attends  the  fiahhig 
vessela  on  the  banks  of  Newfoundland,  and  feeds  on 
tlhe  liver  end  offal  of  the  cod  that  are  thrown  overboard. 
It  is  taken  by  means  of  a  hook»  baited,  with  a  piece  of 
hver,  and  being  stretched  at  length  on  a  stick,  and 
sunk  under  water,  it  is,  in  a  very  short  time,  reduced 
to  a  most  accurate  skeleton,  by  the  Cancer  loeuttat 
Ian. 
Pufflnus.  ^'  fHffintUt  Lin.  &c.  P.  dnerea^  Gmel.  Lath.  Pif^ 
or  Cinereous  PeU-ei.  Bill  depressed  at  the  base,.  chan<* 
nelled  above,  compressed  and  turgid  at  the  tip ;  nos- 
trils consisting  of  two  openings  under  a  oomrami  sheath ; 
bill  two  inches  long ;  tarsi  one  inch  and  ten  lines ;  tail 
conical.  Eighteen  inches  long.  Till  lately  this  species 
had  been  blended  with  the  following.  It  inhabits  al« 
most  all  seas,  is  not  unfirequent  in  Uie  Mediteiranean* 
and  is  met  with  on  the  louthern  coast  of  Spain.  The 
individuals  killed  in  Senegal,  and  at  the  Cspe  of  Good 
Hope,  coincide,  in  all  respects,  with  those  found  in 
Provence. 
Angloruxn.  .  P,  Anglartim,  Tern.  Engliih  or  Mankt  Peh-el,  Prov. 
Monks  Puffin,  Skrahe,  Shsar-wui^r,  Lyrie,  Lyrje,  L^ar, 
&c.  Bill  yery^  slander,  one  inch  and  seven  or  eight 
Imes  in  length ;  tail  rounded,  the  wiog9  projecting  a 
little  beyond  its  extremity.  Length  of  the  tarsus  one 
inch  nine  lines.  About  the  sise  of  a  pigeon,  thirteen 
inches  long,  and  weighing  sixteen  or  seventeen  ounces. 
Inhabiu  the  southern  and  arctic  seas,  oceurriog  pknti* 
fully  in  St  Kilda,  the  Isle  of  .Man,  the  Orkneys,  &c. 
roaming  in  winter  along  tjhe  coast  of  England  and  Ire^ 
land,  but  is  not  observed  pn  the  Baltic,  and  rarely  on 
the  shores  of  Hollands  or  France.  In  the  Atlantic  it  is 
every  where  common  from  the  Channel  to  the  coast  of 
America.  In  its  Bights  it  often  skims  along  for  a  great 
length  of  time  withQuC  «By  percepiible  uurtion  of  its 


win|fs.  In  the  Orkn^s  its  brsediag  haunts  ttre  said  to  Mih 
be  limited  to  the  predpitmis  headlands  of  Hoy,  and  to  ^^^ 
one  or  two  similar  places  in  the  island  of  Eda.  The  ^"^^ 
female  takes  possession  of  a  rabbit's  burrow  or  other  ! 
he!le,.afid  lays  one  white  egg,  blunt  at  both  ends,  and 
whidi  is  hatched  in  Aiwost  Though  the  flesh  is  rank  j 
and  fishy,  it  ia  relished  by  som^  so  that  considemble  | 
quantities  are  killed  wnd  barrelled  with  salt,  to  be  af-  I 
terwards  boiled  and  eaten  with  potatoes.  Theyoui^ 
are  particularly  fat^  apd  in  great  request. 

JP.  pehgica,  Lin.  &c.  Stormy  Petrel^ .  Siorm  Finch,  Pd^ 
Molher  Carey's  Chickens,  Prov.  MiUy,  Assilag,  Speney, 
AUamcUi,  Sea  Swaliom,  Ac  Tail  square,  extremity  of 
the  wings  a  very  little  exceeding  its  tip;  length  of 
the  tarsus  ten  lines.  Head,  back, .  wrpgs,  and  tail,  dull  j 
black ;  under  parts  sooty ;  a  broad  transverse  and  pure 
white  band  on  the  rump;  scapulars,  and  secondary 
wing- quills,  tipped  with  white;  bill  and  legs  black; 
iris  brown.  Length  five  inches  .and  a  half,  about  the 
siae  of  a  swallow,  and  not  unlike  that  bird  in  its  gene* 
ral  appearance.  The  sooty  hues  of  the  young  are  less 
deep.  Although  more  common  in  the  American  than 
in  the  European  seas,  this  species  occurs  on  the  coast 
of  the  Faroe  Isles^  Shetland,  Orkney,  the  Hebrides, 
and  oecasionallv  on  the  shores  of  Scotland  and  £ng« 
hndj  but  is  seldom  seen  on  landi  exospt.in  the  breed- 
ing season.  It  is  capable  of  flying  at  the  mte  of  a  mile 
in  the  minute^  and  is  usually  met  wkh  at  a  very  conai* 
derable  distance  from  land.  Although  sailors  allege 
that  its  appearance  portends  a  storm,  it  is  no  infalliUe 
indication  of  any  change  of  weather;  and  it  certainly 
braves  the  most  violent  tempests,  skiaaming  along  the 
hollows  of  the  waves,  or  rising  on  their  summits.  By 
some  it  is  alleged  to  dive  with  great  fiioility ;  but  as  it 
chiefly  picks  its  food  from  the  surfime  of  the  water,  and 
is  not  constructed  like  the  diving  tribes,  the  fact  seema 
to  be  at  least  questionable.  It  breeds  in  Shetland,  St 
Kilda,  &c  in  holes  of  the  rocks,  rabbit  burrows,  the 
deserted  nests  of  rats,  &c.  and  lays  one  purely  white 
and  nearly  round  egg.  The  specice  seems  to  be  liable  to 
some  epidemical  duorder  in  October  and  November, 
when  many  of  them  are  found  dead,  either  nesr  tx>,  or 
remote  from,  the  shore.  When  one  of  them  is  caught 
alive,  and  carried  home»  it  soon  becomes  so  tame.as  to 
allow  itself  to  be  touched,  without  expressing  any 
alarm.  The  flesh  has  a  very  disagreeable  flavour.  The 
Faroese  draw  a  wick  through  the  fat  body  of  this  bird, 
and  use  it  as  a  candle.  During  the  breeding  season  the 
lemideB  eater  for  themselves  and  their  young  in  the  day 
time,  and  return  to.  their  hole  with  a  plentiful  sunply  in 
the  evening,  when  they  are  very  clamorouSf  ana  croak 
like  frogs.  In  the  southern  and  Pacific  Seas,  there  oc- 
curs a  nearly  allied  species,  which  chiefly  differa  firom 
the  present  in  being  uniformly  of  a  aosBewhat  la^er 
sise. 

P'  g^gontea,  Lath.  &c.  Giani,  or  Qspt^  Pairdf  or  Gigui 
Break'Sones.  Brownish,  spotted  with  white  above^ 
white  beneath.  Shoulders,  wings,  and  tail^  brown  ;  biU 
and  legs  yellow ;  a  naked,  wrinkled,  yellow  jaembnoie 
at  the  comers  of  the  mouth.  Xiaiger  than,  a  gooee  ; 
length  forty  inches;  extent  of  the  wings  seven  feet. 
Common  in  the  high  southern  latttudes>imd  sometieaea, 
though  more  rarely,  found  in  the  northern  seas.  It  of. 
ten  sails  with  the  wings  expanded,  and  dose  tothe  siir« 
face  of  the  water,  yet  without  appearing  to  move  them* 
Qn  the  beach,  at  Christmas  Harbour,  Kerguelin'a 
Land,  &c.  they  were  so  tame  that  they  sgaJfTered  them* 
seivea  to  be  knocked  on  the  head  with  as^ick*    Menj 
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tof  At  Miloffii  coi^BBd  ibtm  with  the  albttrow;  but  b  Mid  not  toeowgmUtw  by  boaittg.  Tb»  Kaatodixklai   Ofoiiim. 

otfaen  call   them  Maiker  Gary's^  Geese.     They  are  catch  theee  bifds  wjth  rode  hooka^  baited  with  fish,      ^^ 

itckoned  no  unpalalable  food,  chiefly  for  the  aake  of  the  bonea  of  the  wings,  which  ^^^'~  ^ 

_                 T  •     •         A  -  ^®y  convert  to  various  domestic  uses.     In  the  high  la- 

DioMKDiA,  Lin.  &c.    Albatross.  titudes,  mariners  who  have  been  long  deprived  of  the 

V        BUI  very  long»  Tery  atoutt  sharp-edged,  cempireasedf  oomfort  of  freah  provisions,  aometimes  contrive  to  eat 

•traigfat»  suddenly  curved,  uppenoaost  miindibM  chao*-  the  birds  themselves  with  relish,  by  previously  skiiw 

Defied  on  the  sides,  and  much  hooked,  the  undermost  ning  them,  then  steeping  them  for  twenty-four  houra 

smooth  and  truncated  at  the  extremity ;  nostrils  Uteva}*  i^  ^It  w«ter,  boili^g^  them,  and  serving  them  up  with 

remote  from  the  bese^  tubular^  covered  on  the  sides^  aad  some  pungent  sauce.    A  piece  of  sheep's  skin,  put  on 

open  in  front ;  legs  abort,  ^ith  only  three  very  kwg  a  laige  hook,  will  often  suffice  as  a  Hne.    When  taken, 

toes,  quite  webbed;   wings  very  long  and  very  aa«-  they  toss  themselves  about  with  greet  vi^dence,  aadenM 

low,  with  the  primeiy  quiila  ahoct,  and  the  secondary  deavour  taassail  their  captors  wiui  their  bill* 

kogsr.  Ikfukgim^f  Lath.  &«.     Soo^  Alb^iroi*,  or  Quaier  Fuliginota. 

as.       D.  easabms,  JAm.  Set.    Wamderimg  Albairou,  or  Mas  Bird*    GenenI  plumage  blown;  head,  bill,  Uil,  ^liU 

af  Wmr  Bi^  Cafe  Skmp  of  larinera.    Mantle  grey*  ibathers,  aad  clews,  sooty  brown;  area  of  the*  eyes 

blown,  with  bkck  hattdbiags  on  the  back  and  wii^%  white.    Inhabiu  the  Soulibem  Oeean»  andohiefiy  wkhh 

and  aii  the  under  parte  of  the  body  white ;  bill  yeU  in  the  Aniarctic  Ciirde*    In  November  aad  JDeceaber 

kwish;  fret  reddisb-bnowiK    But  the  celoura  of  the  the  sooty  albatrosaea«egr^irieus,buildiBg  their  nosli 

ploBB^ie  ere  not  constant    From  three  and  *  half  to  dose  to  o^.^opchfr.. 

fbnr  feet  long;  eDteat  of  wing  from  ten  ta  thirteen  .         t  -    «. 

frtt;  siseesceedmgthelofaawaa;  endweight  from  ^^^^»  L.m.&c. 

tirelve  to  tweBfty-eipbi  pounda.    Its  Biode  of  flight  ia  Bill  mtdiUei^fledy  robMt«  straight,  more  or  lesq  de*  Aka&t 

aoflsewhat  nemmrkabU;  Ibr  one  cannot  peteeive  any  pressed ;  invested  with  a  thin  akin ;  deeper  than  breed 

notion  of  its  wisgs,  except  et  the  moment  when  it  at  the  base^  which  ia  either  fiimished  wUh  »  fleshy  ta* 

nusea  iiaelf  tnio  the  aar^  wtma  it  also  frequently  makes  berde,  or  ^uite  smooCl^  ahrajta  depressed  towards  the 

sevcrsl  strokie  against  the- water  with  its  webbed  feet,  tip,  which  u  obtuse,  and  fimiabod  with^  a  nail ;  the 

Tins  impsdee-beiag  onee  ^rm,  it  eeema  to  have  no  edges  of  both  mahdiblea  divided  into  omical  or  flat  hu* 

Isncer  oceeeioa  to  flap  ka  wuiffs,  but  holds  them  VMf  mellated  teeth ;  noatrik  alaest  at  the  surfacer  of  the 

iHMy  expended  whiuft  it  glidas  along,  balancing  ite  bill,  at  some  distanoa  frood  tfie  base,  helf  closed  by  the 

bod^  akeniMdy  from  SMiht  lo  left,  and  akimming  ra«  flat  membrane  that  covers  the  nesal  foes-;  legnrshertt 

pkftly  over  the  surfiMO  of  the  sea  in  quest  of  food.  It  ia  fiBathered  to  the  knee,  and  ph^ed  near  the  abdeeaen ; 

eitraady  TOBadoQi^  pv^ying  en  sahnon  that  are  found*  the  three  fore  toes  webbed^  the  hindw  detaohed^.  and 

kLahoela  in  themeutheef  rivers^  on  the  flying  fish  when  either  destitute  of  a  web^  or  having  the  nuiimrnits  o(F 

forced  out  af  the  water  by  the  Coryphmna,  and  on  other  one;  wings  of  moderate  dimensions^ 

fiihn,  whadi  it  iwalkws  wkrie^  sod  in  8Uoh-<])uantitiee^  The.  bifda  which  compose  this  uumeroua  family  aM 

as  to  be  occasionally  prevented  by  their  weight  from  partial  toan  aouatic residence,  swimming  with eaae and 

liuDg.     It  lifcew«se  feada  en  mollusca,  and  ia  itself  gracefulness,  fiseding  on  fish,  testaoea,  insects^  vcgct* 

attanad  by  tibe  aea  eagle^  ahua  guU,  and  other  biids  of  ibles,  and  grains ;  aene  making  use.  of  their  loag  nmta 

'       prey,  its  eonrage  being  very-  diaproportiooate.  to  its  di«>  to  catch,  with  then  submevaed  bill>  the  ^limoit  most 

mensions.    When  eneunbend  with  an  overloaded  ata-  suited  to  their  constitution,  and- others  diving  and  re« 

nacfa,  theee  birds,  on  the  approach  of  a  boat,  or  other  maining  a  conaiderabla  time  under  water,  a  practice  ta 

abrm,  dtsgergetheyet  undigtsted  morsels,  that  they  which  most  ofthem  have  recourse  when  closely  pursaedL 

majrniore  easily  fly  oil    Bnt  Ihey  aeldom  soar  aloftg  Severalof  the  spedea  are  found  em  fresh,  and  others  on 

except  in  ntecmy  weather;  oadtiifl^  may  oftenr  be  seen  fait  water,  oq  on  the  sea^sbore;    Their  gtit  is  awkwaed 

at  a  great  dlstance-from  land)  reposing  or  sleeping  on  and  hobbling ;  and  some  of  tb^  species  drag  themaelvee 

the  water,  or  alighting  on  the*ri|^pingof  shipa«    Their  alonji^  the  ground  with  difBeuky^  and  selcfom  quit,  the 

07  has  been  compared  ta  that  of  the  pdiean*;  and  th^  liquid  element  for  whioh/ldbey  were  destined    Most  of 

semetiaBee  ntter  a  noiae  like  the  braying  of  an  ass.  AU  them  moult  twice  a-year^  namely,  in  June  and  in  No** 

tboogh  they  are  met  with  in  meat  aeaa,  they  chief,  vember,  the  inale  only  changing  fhe.eoloui  of  his  pl|i« 

\f  occur  between  the  tropics^  at  the  Cape  of  GkxKl  mage,  assuming  in  June  a  part  of  that  more  ^ppropsu 

Hope,  and  amouff  tha  iey  island*  of  the  South  Sea.  ate  to  the  lamale,  and  in  November  his  more  gay  hri- 

Towsrds'  the  end  of  June  fihey  Ukewisa  migrate  in  dal  attire,  which  he  retaina  till  hatching  time*    Th«f 

thousand^'  to  the  eoaaU  of  Eamtschatkat  the  Sea  of  £nnales  moult  later  than  thomalesip  md apparently  onljfi 

OdMtsk,    the   Kosvie'  arriiipelagoi   and  Bheering'a  once  a*year,  while  tha  young  male^  befom  theis  iiast 

Iilaad;  arriving-  in  a  state  of  entreme  leanness^  but  moulting  greatly  resemble  the  mature  femalen    When 

ssoB  acquiring  ftonpneashy- their abondant captures  journeying  inLapUnd,  in  173ji,  Linni§i  to  hia  "Uttes 

<f  fish  at  tha  meatha>o£  rivme..    The«  abandon  theaa  i|stonishm<intj  obasrved  the  river.  Calix  quite  covered 

btitadee  abont  the  end  of  July  or  tne  b^l^inning  of  withbirdsof  this  genua  fi»rei||htdayaBaptessively,  mi* 

Ai^fost    On  the eeestof  South  Americi^  they  oon«>  nating  to  the  sea  in  pumuH  of  a  wenaer  latitade^ 

straet^  in  September^  rudoiand  round-  nesta  of  earth  or-  Xheir  numbers^  he  tells  us»  exceeded  those  of  the«riay 

mod,  on  the  geannd,  and  firom-.one  to  threer  feet  higb;  of  Xerxes.    The  laifves  of  the  conunongnat^  an  insect 

iriiereas,  in  the  iahnsd  of  Tristan  da^Gunha,  aoQeadi^g  which  swanaa  incounUeesmyriada  in  the  mpistattd 

ta  Captains  CttMchaolj  tiiay  snerely  choose  a  dry  spofr  woody  districts,  during  tha  abort  anmmer  that  it  allot* 

of  giennd(  and  give  it  n  sUght  ocnoaWty»  to  prevent  ted  to  thase  northern  regk»ns,  eupply  whole  legionsxnf 

tbeeggfi«inio&ig-aat:efitsiplaQi»  Theeggiawhitu,  weh<-ibotsd  fowln  with  a  fiwourite  food.    Moat  of  the 

vsy  largn,  and  oFa  peeoliat  snape^  beiilg  very  long  iik  tribe  which  we  are  abput  ta  iUuatriite,  furnish  wheila* 

pcapauien'taita  diameteiv  todeqiwily-  tSck».oc  nearly,  eome  aad  aavoury  aliment  to  aiankind ;.  andt  with  tbii 

io^  at  bodi  ends*    Although  eatable^  ita  white  portion  yiewy  a  considerable  number  of  the  species  are  reduced 
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Ornitho.   to  a  tUte  of  domestioition.    They  are  conveniently  dis* 
^f'      tributed  into  geete,  twant^  and  ducks,  properly  so 
'"" '  "^^  called. 

A.  Geete. 

Geete.  Bill  shorter  than  the  head^  and  somewhat  conical ; 

aerratares  of  the  edges  conical.  They  reside  in  mea- 
dows and  marshes,  swim  little,  and  never  dive.  They 
fly  in  wedge-shaped  companies.  There  is  no  extemtd 
difference  between  the  sexes. 

Hyperbo-        A.  hyperborea,  Gmel.  &c.    Anser  hyperboreus^  Pallts, 

rea.  Vieill.  and  including  A.  eeemUscens,  Omel.  and  Lath, 

which  is  the  young  bird,  before  the  fourth  year ;  Snaeo 
G(Me,Blue»wingeiGooie,Frov»  BuU»cre§k.  Forehead 
much  elevated,  lateral  portion  of  the  bill  cut  on  each 
aide  by  longitudinal  channels  and  serratures.  Size  of 
the  oemmod  ffoose,  length  two  feet  eight  inches,  ez« 
tent  of  wing  three  feet  and  a  half,  and  weight  between 
five  and  six  pounds.  80  variable  are  the  young  in  their 
plumage,  that  it  is  difBcult  to  meet  with  two  that  exact- 
ly coincide. 

Great  numbers  of  this  species  occur  about  Hudson's 
Bay,  visit  Severn  River  in  May,  and  stay  a  fortnight, 
but  go  farther  north  to  breed.  They  return  to  Severn 
Fort  about  the  beginning  of  September,  and  remain  till 
the  middle  of  October,  when  they  depart  for  the  south, 
and  are  observed  in  immense  flocks  attended  by  their 
young.  At  this  time  many  thousands  of  them  are  kilU 
ed  by  the  inhabitants,  who  pluck  and  eviscerate  them, 
and  put  them  into  holes  of  the  earth,  where  they  are 
preserved  quite  sweet,  by  frost,  throughout  the  severe 
season.  These  birds  seem  also  to  occupy  the  west  side 
of  America  and  Kamtschatka.  In  the  summer  months 
they  are  plentiful  on  the  arctic  coast  of  Siberia ;  but 
never  m^p^ate  bejrond  19<y  of  longitude.  They  are 
supposed  to  pass  the  winter  in  more  moderate  climes, 
as  they  have  been  seen  flying  over  Silesia,  possibly  on 
their  passage  to  some  other  country,  as  it  does  not  ap* 
pear  that  they  continue  there.  Those  of  America,  m 
like  manner,  winter  in  Carolina.  The  Siberians  decoy 
them  by  a  person  covered  with  a  white  skin,  and  crawl- 
ing on  all-fours,  whom  they  are  stupid  enough,  it  is 
said,  to  mistake  for  their  leader,  and  whom  they  fol- 
low, when  driven  by  men  in  thmr  rear«  until  he  en- 
tangles them  in  nets,  or  leads  them  into  a  sort  of  pond 
prepared  for  the  purpose. 

Aoier.  A,  anser,  Lin.  &c.  Goose,  Grey  Lag-Gwise,  or  WUd 

Goose,  The  folded  wings  do  not  reach  to  the  extre* 
mity  6f  the  tail,  and  the  bill  is  robust  and  thick,  and  of 
an  uniform  colour.  Inhabits  the  eastern  and  central 
parts  of  Europe. 

Flocks  of  this  species,  consisting  of  from  fifty  to  a 
hundred  individuals,  are  often  seen  flying  at  very  great 
heights,  and  seldom  resting  by  day ;  and  th^r  cry  may 
be  frequently  heard  when  they  are  too  elevated  to  be 
visible ;  but  they  seldom  exert  their  voice  when  they 
alight  in  their  journeys.  On  the  ground  they  always . 
arrange  themselves  in  a  line;  and  they  seem  to  descend 
rather  for  rest  than  refreshment ;  for,  after  having  con« 
tinned  in  this  manner  for  an  hour  or  two,  one  of  them, 
itith  a  lone  loud  note^  sounds  a  kind  ef  signal,  to  which 
the  rest  idways  punctually  attend,  andf  rising  in  a 
imap,  they  prosecute  their  way  with  alaeriiy.  Their 
nlghl  is  conducted  with  great  regularity,  for  they  al« 
w«ys  proceed,  either  in  a  line  a-breast,  or  in  two  lines, 
joining  in  an  angle  at  the  middle.  In  this  order  they 
generally  take  the  lead  by  turns,  the  foremost  falling 
bade  in  the  teari  when  tired  with  eleaving  the  air,  and 


the  next  in  succession  occupying  its  place.    In  these 
lofty  flights  they  are  seldom  within  reach  of  a  fowling, 
piece ;  and,  even  when  they  move  in  a  lower  trsck, 
they  file  so  ^ua]ly,.that  one  discharge  rarely  kills  more 
than  a  single  bird.    Their  principal  food  consists  of 
aquatic  vegetaMes,  atid  most  soru  of  grain.      T^ey 
breed  in  heaths,  or  in  plains  and  marshes,  as  formerly 
in  the  fenny  districts  of  England,  and  in  various  other 
countries,  the  female  nestling  on  tufts  of  cut  rushes, 
or  dry  herbage,  and  usually  laying  fVom  five  to  eight, 
and  very  rarely  so  many  as  twelve  or  fourteen  dirty 
greenish  eggs,  which  are  hatched  in  twenty-eight  or 
Uiirty  davs.    In  some  years  the  youne  ones  are  taken 
in  considerable  numbers,    and  are  then  very  easily 
lamed.    The  old  birds,  however,  are  extremely  shy, 
and,  possessing  the  senses  of  hearing  and  vision  in  a  pre- 
eminent degree,  frequently  contrive  to  ehide  the  ap. 
proadies  of  their  pursuers.   During  the  day,  they  often 
take  up  their  abode  amon^  fields  ^  young  com,  which 
they  seriously  injure,  and  m  the  evening  they  resort  to 
some  lake  or- river,  and  thus  escape  the  wily  researches 
of  the  fox,  which  has  been  sometimes  known  to  visit 
them  in  broad  day» '  Some  instances  occur  of  tame 
geese  uniting  with  bands  of  the  wild  sort,  to  the  great 
disappointment  of  the  owners.    The  flesh  of  a  middle- 
aged  wild  goosci  in  the  spring  of  the  year,  when  the 
bird  is  in  full  feather,  is  very  tender  and  finely  flavouiw 
ed,  and  differs  cohsiderably,  both  in  taste  and  colour, 
flrom  that  of  the  tame  vmety.    This  species  in  its 
unconstrained  state,  is  widely  and  numeroualy  diffosed* 
over  various  quarters  of  the  northern  world,  whence 
some  flocks  of  them  migrate  a  great  way  southwsrd. 
in  winter.    According  to  Latham,  they  are  general  in- 
habitants of  the  globe,  being  met  with  from  Lapland  to 
the  Gape  of  €k>od  Hopci  in  Arabia,  Persia,  Ciuna,  end 
Japan,  on  the  American  coasts,  from  Hudson's  Bay  to 
Scmth  Carolhia,  as  also  in  the  Straits  of  Magellan,  the 
Falkland  Islands,  Terra  del  Foegoi  and  KeW  Holland. 
The  domestic  breed  of  this  species,  owing  to  reguUr 
and  copious  feeding,  and  habitt  of  comparative  listless* 
ness,  acquire   more   ample  dimensions  and  greater 
plumpness  than  those  which  retain  their  fk^edom  and 
roam  at  large.    Artifidal^and  often  very  cruel  methods, 
are  also  resorted  to,  in  ordy  to  fatten  them  for  the 
table,  and  to  enlarge  iheir  lifers,  so  that,  in  the  course 
of  three  weeks  or  a  month,  one  of  these  craunnsed  and 
tortured  victims  to  sensuality,  when  on  the  point  of  * 
dying  of  sufibcation,  will  weigh  eighteen  or  twenty 
pounds,     in  Upper  Languedoc,  there  i»  a  race  of  tame 
geese,  much  larger  than  ordinary,  and  charaeterixedby 
a  mass  of  fat  which  depends  from  their  belly,  so  as 
almost  to  touch  the  ground  when  they  walk.    A  cer- 
tain family,  near  Highworth,  in  Wiltshire^  were,,  a  good 
many  years  ago,  in  possession  of  a  pcjCuHar  breed  of 
geese,  whieh  they  nursed  and  fattened  in  such  a  man- 
ner, that  they  attained  to  a  very  extraordinary,  and 
almost  incredible  siae,  insomuch  that  some  of  ttiem 
would  weigh  flrom  twenty  even  to  tfaiity  poonds. 
The  owners  could  scarcely  be  induced,  on  any  consi- 
deration, to  part  with  an  egg  of  this  breed  ;  and  they 
eold  the  yearly  produce  of  the  flock  to  a  lew  opulent 
families  in  the  neighbourhood,  at  the  rate  of  n  snilling 
the  pound.    As   an  important  department    of  tiM 
poultry  establishment,  the  goose,  we  need  hardly  ob« 
serve,  is  cultivated  in  almost  eveiy  ci vtHaed  quarter  of 
the  world,  and,  when  under  proper  management,  forms 
a  profitable  article  of  the  nrmer'a  nrodoee,  ita  quills, 
downi  fleshy  and  even  dm^,  bebg  all  tumed  to  acoounu 
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la  ihii  bland,  these  bivde  efe  newhere  kept  to  greater 
qaantttiee  than  in  the  fens  of  Lincoh»hire,  several 
persona  there  having  as  many  as  a  thousand  breeders. 
They  are  stripped  once  a-year  for  their  quills,  and  no 
fewer  than  five  times  for  the  feathers.    The  first  pluck- 
ing for  bath  oommanoes  about  Lady-day;  and  the 
oraerfimr  are  between  that  and  Michaelmas.    It  is 
alleged  that,  in  general,  the  birds  do  not  materially 
snfior  from  theae  operations,  except  cold  weather  ha»» 
pens  to  set  in,  when  nnmbers  of  them  die.    The  tM 
ones  submit  quietly  to  be  plucked,  but  the  youn^  ones 
are  very  noisy  and  unraly.    These  eeese  breed,  m  ge- 
neral, only  oaoe  a*year,  but,  if  well  kept,  sometimes 
twice.    During  their  sitting,  each  has  a  space  allotted 
to  it,  in  rem  of  wicker  pens,  placed  oneabove  another, 
and  the  fOUBord  (goMeherd^y/rho  drives  them  to  water 
twice  a*£iy,  and  brings  them  back  to  their  habitations, 
is  uid  to  place  every  bird  in  its  own  nest.    The  nom« 
hers  of  geese  that' are  driven  from  the  distant  counties 
to  Loni£n  for  sale,  are  scarcely  credible ;  for  a  single 
drove  firequently  consists  of  two  or  three  thousand. 
In  andent  times  they  appear  to  have  been  conducted 
much  in  the  same  manner  from  the  interior  of  Gaul  to 
Home.    Each  driver  is  provided  with  a  long  stick,  at 
one  end  of  whicb  a  red  rag  is  tied  as  a  lash,  and  ahook 
is  fixed  at  the  other,     mth  the  fbrmer,  of  which  the 
geese  acem  nmdi  idratd,  they  areezdied  Ibrward,  and 
with  the  ktter,  soch  as  attempt  to  stn^  are  caught  by 
the  neck^  and  kept  in  order.    Such  as  are  lame  are 
put  into  an  boepitid  cart,  whichusaally  follows  each  large 
drove.    Their  progreea  is  aft  the  rate  of  eight  or  ten 
miles  a^day,  nedconing  from  three  in  the  morning  till 
nine  at  night.    Those  whidi  become  fatigued  are  fed 
with  oats,  and  ^e  rest  with  barley.— -However  simplo 
or  awkward  the  goose  ma^  appear,  it  is  by  no  mesne 
destitute  of  dther  sagacity  or  aiSection;  and  some 
MDgular  instances  wre  recorded  of  its  attachment  to> 
animals  of  another  dass,  and  even  to  persons.    The 
young,  at  gftm  geese,  as  they  are  called,  destined  for 
the  t&e,  should  be  put  into  a  place  that  is  almost 
dark,  and  fed  witii  ground  mah,  mised  with  milk, 
when  they  wQl,  very  soon,  and  at  very  little  expence, 
be  fit  to  be  killed.    Should  milk  prove  scarce,  barley 
meal  may  be  mixed,  pretTf  thick,  with  water,  whiob 
thnr  mi^  oonstanti^  have  by  them  to  eat  as  they  choose, 
ana  in  another  part  of  the  shed,  some  boiled  oats  and 
water,  kept  in  a  pan,  to  which  diey  may  resort  when 
indincd  to  change  thdr  food.    This  variety  is  agree- 
able to  them,  and  tliey  thrive  apace.    With  respect  to 
Midiodma^  or  etuM^  geese,  they  diould,  immediately 
after  hanreat,  be  turned  out  on  the  wheat  eddishes, 
where  they  pi^  op  very  ihst ;  bat,  when  taken  up  to 
be  fattened,  they  should  be  ibd  with  ground  malt,  mix- 
ed with  water,  or  boiled  barley  and  water ;  and  thus 
treated,  they  grow  fiMter  than  would  at  first  be  imagin- 
ed, and  aequire  a  more  delicate  flavour  than  those  in 
AeLcpdon  market    Old  breeders  may  be  plucked 
thrice  •-year,  and  at  an  interval  of  seven  weeks,  with- 
out mcosirenience  ;  but  young  ones,  before  they  are 
sulgected  Co  this  operation,  most  have  atcntned  to  the 
a^  of  thirteen  or  fourteen  weeks,  otherwise  they  will 
pme,  and  lose  dieir  good  qualities*    It  is  scarcely  ne- 
cessary to  add,  that  the  particukr  nature  of  the  food, 
and  the  cere  that  is  taken  of  the  birds,  materially  con- 
tribnte  tathevalne  of  thefeathem  and  the  down.    In 
the  neighlMavhoed  of  plenty  of  water,  they  are  not  so 
sobjectea  elsewhere  to  the  annoyanoe  of  vermin;  and 
th^fmniah  leathers  of  a  anperfer  quality.    In  regard 
to  down,  these  iaa  certam  stage  of  maturity,  "wUch  may 


be  easily  discovered,  as  it  is  then  readfly  detached/  Ornitho- 
whereas,  if  removed  too  soon,  it  will  not  keep«  and  is      logy. 
liable  to  be  attacked  by  insects  and  their  krvae.  Again,  '—   i  — 
the  feathers  ought  never  to  be  plucked  long  after  the 
birds  are  dead,  and,  at  the  latest,  before  they  are  quite 
coldi  else  they  will  contract  a  bad  smell  and  get  matted; 
Under  proper  management,  and  when  unmolested 
by  plucking,  &c.  the  tame  goose  will  live  to  a  ereat 
age,  even,  it  is  alleged,  to  fourscore  years,  or,  perhaps, 
a  century.    It  is,  however,  seldom  permitted  to  live  out 
its  natural  life,  being  sold  with  the  younger  ones  long 
before  it  approaches  that  period.    The  old  ones  are 
called  cagmags,  and  are  bought  only  by  novices  in 
market-making;  for,  from  their  toughness^  they  are 
utterly  unfit  for  the  table.    The  tame  goose  lays  from 
seven  to  twelve  eggs,  and  sometimes  more,  which  the 
careful  housewife  divides  equally  among  her  brood 
geese,  when  they  begin  to  sit.    Those  of  her  stock 
which  lay  a  second  time  in  the  course  of  ^e  summer; 
are  seldom,  if  ever,  permitted  to  have  a  second  hatch* 
ing;  but  the  eggs  are  used  for  household  purposes. 
In  some  countries  the  domestic  ^eese  require  much  less 
care  and  attendance  than  in  this.    Thus,  among  the 
villages  of  the  Cossacks,  on  the  Don,  they  leave  thefr 
homes  in  March  or  AprU,  as  soon  as  the  iCe  breaks  up; 
and  the  pairs  joining,  take  flight  in  a  body  to  the  re- 
inote  northern  lakes,  where  they  breed,  and  constantly 
reside  during  the  summer ;  but,  on  the  beginning  of 
winter,*  the  parent  birds,  with  their  multiplied  young 
progeny,  all  return  and  divide  themselves,  every  flock 
alighting  at  the  door  of  the  respective  place  to  which 
It  belongs.     The  accuracy  with  which  they  thus  re-^ 
turn  to  their  several  homes,  denotes  more  intellect  thaii 
is  generally  ascribed  to  them.    Another  quality  which 
they  eminently  possess,  is  vigilance ;    for  nothing  can 
stir  in  the  night,  but  they  are  roused,  and  immediately 
commence  cackling ;  and,  on  the  nearer  approach  of 
apprehended  danger,  they  set  up  their  shriller  and' 
more  clamorous  cries.    This  sort  of  vociferous  alarm- 
saved  Rome  from  being  captured  by  the  Gauls,  and 
long  associated  feelings  of  respect  and  gratitude  with 
the  history  of  this  watchful  spedes. 

A,  segetum,  Gmel.  &c.  Bean  Goose,  or  Small  fFf7(f  Segetum. 
Goose.  The  folded  wings  extending  beyond  the  ex- 
tremity of  the  tail;  bill  long,  depressed,  and  of  a 
dusky  orange  hue.  Length  about  two  feet  and  a  half, 
expanse  of  wing  five  feet  seven  inches,  and  weight 
from  five  to  seven  pounds.  It  has  a  considerable  re- 
semblance to  the  preceding,  with  which  it  has  been 
often  confounded,  and  for  which  it  is  frequently  sold  ; 
but  it  is  smaller,  has  the  bill  differently  coloured,  and 
the  legs  saffron.  Inhabits  the  arctic  regions,  and  mi-  • 
grates  into  our  more  temperate  regions  in  autumn, 
leaving  them  afain  in  May.  In  their  passage  they 
idight  on  green  fields,  and  tear  up  the  springing  wheat. 
In  their  migrations  they  fly  at  a  great  height,  in  the 
same  array  as  the  wild  geese,  and  cackling  as  they  ad- 
They  breed  as  far  south  as  Lewis,  the  female 


vance. 


laying  ten  or  twelve  white  eggs,  in  heathy  or  marshy 
soil. 

A.  leucopm,  Tem.  Anser  leucopm,  Bechst.  Anas  Leocopsti. 
erythropus,  Lin.  and  Latii.  Bernacle  Goose,  P^ov. 
Bovtherook,  Chik,  Cletikis,  Tree  Godse,  &c.  Temminck 
has  properly  cancelled  the  Linn^an  epithet  eryikropus, 
because  the  legs  are  not  red,  but  black  or  dusky.  Ci- 
nereous, with  black  and  white  undulations  above ;  neck 
black ;  face  and  belly  white.  Length  between  two  and 
three  feet.  The  female  is  rather  smaller.  This  species 
is  often  confounded  with  the  following ;  but  it  is  some^ 
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Ornitho-   what  larger,  with  more  decided  black  in  iU  plunuige  i  traehea,  and  of  the  notei  at  onte  diaerimiAafee  this  from  On^ 

^Qgy-      and  it  breeds  only  in  the  extreme  north,  visiting  the  the  next  tpecies,  ^though  Ba&n  and  aomeotherawoaU    ^ 

V"  T  ^^  more  temperate  latitudes  in  winter.    When,  therefore^  represent  them  as  identicaL                                           ^^ 

it  is  said  to  be  common  on  the  western  shores  of  Ire^  The  whistling  awan  inhabits  Europe^  Asia»  and  Ame- 

land,  particularly  in  the  Bay  of  Belfast,  we  are  to  un«  rtca»  affecting  chiefly  the  northern  regions  of  the  globei 

derstand  that  the  Brentf  and  not  the  real  Bemaele  and  appearing  in  email  flocks*  of  eight  or  tea,  on  the 

goose  is  meant,  as  was  sometime  ago  ascertained  by  6ir  coasts  of  England,  France^  &c.  in  hard  winters :  bttt» 

William  Elford.     In  the  darker  ages,  the  present  spe*  on  the  approaeh  of  apne^g*  they  quit  their  soothem  lta^ 

des  was  seriously  believed  to  be  produced  from  the  tions*  and  again  retire  northward,  to  breed.    A  few, 

Lepas  anaiifera,  or   Goose-bearing  acorn»shell^     The  howeyer,  drop  aheit,  and  perform  that  office  by  the 

featheiy  beard  of  the  occupant  of  this  shell  passed  for  wayi  baking  in  the  Hebrides,  the  Shetland  or  Orkney 

part  of  the  young  bird ;  and  as  the  shells  were  fre*  islands,  &a    In  the  two  laller»  and  in  the  Faroe 

quently  found  adhering  to  fragments  of  wood*  they  islands*  large  flocks  of  them  annuaUy  anive  inOcto- 

were  fabled  to  grow  on  trees ;  nor  was  it  a  mean  mental  ber,  and  pass  the  winter  about  the  nmaerous.  finnh 

effort  to  entertain  doubts  of  this  vegetable  origin  of  the  water  lakos.    Early  in  spring*  they  take  their  depsr* 

Bemacle  goose.    Even  two  centuries  ago,  some  oatu-  tare  for  the  peaoefttl  aretic  tracta,  where  they  may  in* 

ralists  of  name  asserted  that  they  were  eye  witnesses  of  cubate  and  rear    their  young  without  molestation, 

the  transformation  J  and  Butler,  by  a  poetical  license^  Orost  bodies,  of  them  oecnr  on  the  la^ge  rivers  and 

transfers  the  fable  to  the  gannet  lakest  near  Hudson's  Bay»  and  those  of  Kamtschatka, 

Lapland,  and  Iceland.    They  axe  said  to  resort  to  the 

«<  As  bemaclcs  turn  solan  geese,  last  nentioned  island  in  flock«»  of  abont  a  him^ed  at  a 

In  the  islands  of  the  Oicadea.'*  x\m9^  in  spring,  and  alao  to  pour  in  on  ittem  the  north, 

,„,    ,          ,       ,         •       .                .,            ,  in  neariy  the  same  manner,  on  their  way  soath,  toward 

The  bernacle,  when  taken>  is  very  easily  tamed.  ^^  «i^^  of  autumn,  flying  very  high  in  the  jdr,  and  m 

Bernida.         A.  bernicla^  Lin.  &C.    Breni  or  Brood  Goose,  Prov,  ^^^^  compact  array,  that  the  bill  of  the  one  seeou  to 

Black  Goose,  Hora,  Hm-a,  Horrie,   Q^ink,  or  Rood  touch  the  tail  of  the  other.   The  young  whicb  are  brad 

Goose.    Brown ;  head,  neck»  and  breast  black ;  collar  Hmtc^  remain  thfoughout  the  first  year,  and,  in  August, 

white  i  scapulars  and  wiog-coverts  ash.    In  the  females  ^}^^  Hj^y  i^^  ^}^  feathen^  and  «e  inoapabk  of  eC 

and  the  younger  birds,  the  plumage  is  not  so  distinctly  ficient  flight,    the  natives  kill  then  witb  duba,  or 

marked ;  and  the  white  spots  on  the  sides  of  the  neck  ^iqq^  Mid  hunt  them  down  with  dog«»  on  aooonnt  of 

are  often  blended  with  dusky.    Length  from  twenty*  their  flesh,  which  is  much  priaed.    NotwUiatanding 

two  to  twenty^three  inches.    It  is  distinguished  by  lU  their  siae,  these  biids,  when  m  full  feather,  aro  aocx. 

cry,  which  is  a  hoarse  and  hoUow  bark,  frequently  re*  tvemely  awift,  that  they  are  shot  with  great  difficulty ; 

peated.    Inhabits  the  heaths  and  marshes  of  the  north*  ^  it »  frequently  neoeasary  to  aim  ten  or  twelve  leet 

em  regimis  of  Europe,  Asia,  and  America,  mi^ating  before  the  bill,  when  they  aie  ftym§  nndar  a  brisk 

southward  in  winter,  and  sometimes  frequenting  our  g«le,  their  rate  of  motion  being  then  about  a  bnadred 

ahores  in  great  flocks.    On  the  French  coast,  they  are  mii^s  an  hour ;  but,  when  they  fly  aeraas  th«  wind, 

said  to  have  been  little  known  till  1740*  when  they  ap*  ^i^  against  it,  their  progrees  is  inoonndetable.  In  thor 

peered  in  such  multitudes  that  they  did  great  damage  fljght,  they  emit  a  notev  wUch  has  been  etspaosaed  by 

to  the  fields  of  green  com,  and  were  knocked  down  ff/uogh,  tvhoogh,  and  which  is  very  loii4  hoaeae,  and 

with  sticks  and  stones.  A  north  or  north-easterly  wind,  ^^^  ]^%  QQt  disagreeable^  wlum  heard  aloft  in  the 

also,  sometimes  conveys  them  to  the  coasts  of  Enghmd,  air>  and  modaletoo  1^  the  bieeaew     The  loakndcn 

and  in  such  dense  bands  that  they  are  apt  to  starve  for  ^^^y  enough  compvo  it  to  the  sound  of  tha  viol'm; 

want  of  food.    But  they  are  more  steadily  plentiful  in  hq^  the  ancienta  have  nnaeeewntaUy  ceklninteil  iis 

Ireknd,  where  the^  are  Uken  in  neta  placed  across  the  twaful  harmony,  which  iT'M^ar'iwi^  tha  honcatv  to  treat 

rivers,  especially  m  those  which  flow  into  the  Irish  ^ith  his  usual  riitieiile.    The  explanationa  wdhuck  soma 

Channel.     They  feed  on  aouatic  plants  and  marine  modem  authova  have  hiMiandad  of  t^cbsMoalaUueiane 

vermes,  and  are  partial  to  Polygonum  mvijHsrum  and  to  the  musical  straina  of  the  awai^  ai«  snore  kiganionB 

Empdrum  nigrum.    They  are  capable  of  being  tamed  than  satiafiictory.    We  are  equally  at  ai  loan  to  aoeount 

and  reared  in  a  poultry  yard ;  but  they  are  extremely  f^^  the  poetical  fiction  which  hM  peopled  the  wrtttora  of 

timid,  and  may  be  pot  to  flight  by  birds  much  smaUer  the  Po  and  the  Caystcv  with,  this  Sun^.  of  birda.    At 

than  themselves.    Their  flesh  is  esteemed  at  table,  es*  the  setting  in  of  frosty  wai^iion  wild  ewnne  nm  aaid  to 

pecially  in  Roman  Catholic  countries,  where  it  is  allow-  congregate  in  great  nwnben>  and»  thna  nnitedt  to  make 


ed  to  be  eaten  during  Lent  every  eflbrt  to  peevent  the  watst  fiMtaiffireaib^^  by 

Q     ^  atantly  stirring  and  dashing*  it  with  there  niitended 

^'    ^"^^''  wings.    The  wUd  swan  has  bean  styled '' tile  peoeefbl 

Nostrils  pieeced  in  the  middle  of  the  bill ;  neck  very  moiwch  of  the  lak^'  becanscb  oonscioonof  bia  aeperior 

long.  Residents  of  the  water,  on  which  they  swim,  with  strength,  he  fimre  no  cnemy»  meeting  even  tbe  esigle  in 

much  ease  and  gracefulness.  fierce  encounter,  and  driving  off  every  trouUcaome  vi* 

Cxgnut.  A.  cygnus,  Lin.  &C.     Wild,  WhistUng,  or  Hooj^m  sitor  hj  the  powerful  stroke,  of  hie  wing;  nft  llie  eaoaa 

Swm,  Prov.  Hooper^  Elk^  &c.    Bill  sen^^ylindriou  tune  that  he  preys  on.  none  of  the  fiBStheraditaibea.  The 

and  Mack;  cere  yellow;  body  white;  head  andnape  physical  foree  with  wfasoh he  deala  hia blosMinuqr  have 

veiy  slightly  tinted  with  yellowish;  irisbroirn;  l^and  been  exaggerated ;  but  a  staoke  of  his;iidlM|  bee.aa 

ieet  blMk.    Tl^  feipale  is  somewhat  smaller;  and  the  timet  knocked  a  yoUng  man.dovm    Thefiaod  o£ 


young  are  g^ey.    Length  of  the  mature  male  from  four    species  oansista  oC  aquatic  herbage^  and  Ihe^  neotnand 
feet  five,  to  four  feet  nine  inches;  extent  of  wing  six    seeds  of  water  planfee,  of  the  myriac 


wing  six  seeds  of  water  planfee,  of  the  myriads  of  inenoaa-  which 

feet  three  inchea ;  and  weight  fcom.  fifteen  to  twenty-  skim  or  float  on  the  sorfiioe  of  the  stream*  ami^ocanaion  i 

five  pounds.    The  diflerenoe  in  respect  of  dimension,  of  ally  of  the.  slimy  inhabitttits  of  its  bo«nn»    Tbe  I^Mnale 

the  stmcture  of  the  bill,  of  the  singular  flexuxes  of  the  nudkea  her  nest  of  the  withexod.  beioe  and  ^cnUotaf 
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^  nedl  me!  iuihw«  «iid  byt  .finm  fmr  to  nz  or  sertn 
Igf.    thick-ibdl^  femrugmouB  coloured  eggs,  with  some 
V^  white  blotcbei  aboot  tlio  middle,  as  if  art^cially  stain* 
ed,and  wUeh  oe  hatched  in  six  weeks.    The  flesh  of 
tbe  fall-frown  bird,  tiioiigh  relished  in  some  northern 
coontriest  >•  blade,  hard,  and  tough  ;  but  that  of  the 
yottDg  is  asid  to  be  suffidentljr  jpaktabk,  and  the  eggs 
tn  reckoned  a  deHcate  article  er  food«  The  Icelanders, 
KamtMbsdales,  inc.  dress  tiie  skins  with  the  down  on 
tbem,  sew  them  together,  and  make  them  up  into  va- 
liout  sorts  of  garments*    The  American  Indians  have 
nooane  to  the  same  expedient  for  clothing  themselves, 
ind  sometimes  weave  the  down,  as  barbers  do  the  cawls 
for  vigs,  and  then  manofiietare  it  into  ornamental  dress- 
es for  the  women  of  rank,  while  the  larger  feathers 
IK  fomed  into  caps  and  plmnes,  to  decorate  the  heads 
of  thdr  cldeftains  and  warriors.    They  likewise  gather 
the  fetthers  and  down  in  large  quantities,  and  barter 
or  s^  them  to  the  inhabitants  of  more  civilised  nationSi 
i.o&v,  Lin.  &c.     Taeieor  Mute  Swan,    Bill  red; 
fleshy  tubercle  at  the  base  and  edges  of  the  mandibles 
blad ;  the  body  white.     Usual  length  of  the  male  four 
feet  and  three  or  four  inches,  and  extent  of  wing  about 
seven  feet  three  indies ;   weight  about  twenty-five 
pooods.    The  manners  and  habits  of  both  species  in 
the  wild  state  are  very  similar. 

The  beauty,  graceful  motion,  and  majesty  of  the 
svin,  when  wafted  along  a  piece  of  water,  attract  the 
admintkm  of  every  beholder,  and  have  not  passed  un* 
Dc/tiodd  by  the  poets ;  but,  out  of  the  liquid  element, 
the  el^anoe  of  its  form,  and  the  phcid  dignity  of  its 
movements,  entirely  vsnish.    Wmle  the  parent  birds 
axe  basied  with  the  care  of  the  young  brood,  ohe  should 
approadi  them  with  caution ;  for  they  wdl  then  fly  on 
a  sCnn^er,  and  inflict  on  him  repeated  blows  of  their 
wings ;  yet  they  are  sometimes  oispatched  by  a  slight 
stroke  on  the  head.     Multitudes  of  this  snecies  are 
foond  m  RnssiA  smd  Siberia,  as  well  as  fartner  south, 
in  in  onrecbumed  state.  They  likewise  occur,  without 
sDf  owner,  on  the  Trent,  on  the  inlet  of  the  sea  near 
Abbotabury  in  Dorsetshire,  and  on  some  rivers  and 
lakes  in  different  parts  of  the  British  isles.    Those  on 
the  Thames  have  been  for  ages  protected  as  royal  pro- 
perty ;  and  it  u  still  leckonra  felofny  to  steal  their  eggs. 
in  fomer  times,  great  numbers  were  reared  for  die 
table ;  but  they  are  now  reckoned  by  most  a  coarse  sort 
of  fool    A  fsUtened  cygnet,  however,  is  still  account- 
edagmt  delicacy,  and  uaoally  fetches  upwards  of  a 
gnines  in  the  poultry  market.    When  rearing  thetr 
yooD^,  or  during  firost,  these  birds  should  be  suldwed 
an  extra  onantity  of  food ;  i^d  they  will  eat  oats  with 
gfoit  avidity.     Twice  suyear  Uiey  are  stripped  of  their 
dovB  and  quHk,  die  latter  of  whidi  are  preferred  even 
tothoaeof  the  goose  for  writing.     It  is  generally  be* 
iieved  that  the  swan  lives  to  a  great  age,  although  the 
torn  of  three  centuries,  assigned  to  it  by  some  writers, 
it  doubtleae  mndi  exaggerated.,    The  female  nestles 
unong  die  roua^  herbage  near  the  water^s  edge,  lays 
from  six  to  eight  larfe  white  eggs,  smd  sits  upon  them 
about  six  weeke.    Tne  young  m  not  acquire  their  full 
plsmsge  till  the  second  year.     If  kept  out  of  the  wa- 
ter, and  confined  to  a  court-jrard,  they  become  dirty, 
^1,  tnd  spiritless.    In  their  favourite  element  tbev 
TigdMy  waeh  and  dean  their  feathers  every  day,  acU 
jtttting  their  whole  plumage  with  their  bill,  and  squirt* 
^ag  water  oo  their  hai^  and  wings  with  the  most  assi« 
wastftentuMU 

C.    Ih^oJft. 
Bill  msich  dapresaed^  broad  towards  the  extremify  ; 


the  serrttm^s  long  nM  flat  t  the  hfnd  toe  detached  and  Ornitho* 

unwebbed,  or  with  the  rudiments  of  a  free  membratie.  '^X- . 

They  are  partial  to  a  watery  residence,  and  both  swim  ^  ^   " 
and  dive. 

a.  With  ih$  hind  toe  wiikout  a  nmmbran$, 

A.  iadoma,  Lin.  &c.  Sheldrake^  or  Skteldrake.  Prov.  Tadomt. 
Burrow  Duck,  Sheet  Goose,  Sly  Goose,  &c.  Bill  turn- 
ing up  at  the  tip ;  forehead  compressed ;  head  green- 
ish black ;  body  variegated  with  white.  Length  about 
twenty-two  inches,  extent  of  wing  three  feet  and  a  half, 
and  weight  about  two  pounds  and  a  half.  The  female 
is  smaller,  and  less  lively  in  her  colours ;  and  the  young, 
previously  to  their  first  moult,  differ  considerably  in 
appearance  from  the  parent  birds.  The  trachea  of  the 
male  is  furnished  witn  a  singular  labyrinth,  consisting 
of  two  roundish  bladders,  of  a  most  delicate  texture, 
and  one  of  them  larger  than  the  other. 

This  species  is  dispersed,  in  greater  or  smaller  num- 
bers, over  the  warm  as  well  as  the  cold  countries,  be- 
ing met  with  sis  far  north  as  Iceland  in  the  spring,  and 
Sweden  and  the  Orkney  islands  in  winter.  Naviga- 
tors have  observed  it  on  the  coast  of  Van  Diemen's 
Land,  and  abundantly  at  the  Falkland  Isles.  In  some 
districts  of  our  shores  it  remains  all  the  year,  being 

Eartial  to  the  margin  of  the  sea,  and  breeding  in  rabbit 
urrows  on  the  downs,  and  sometimes  in  crevices  of 
the  rocks,  without  making  any  nest.    The  female  lays 
from  ten  to  sixteen  round  and  whitish  eggs,  which  she 
covers  with  down  from  her  own  breast,  scarcely  infe* 
rior  in  fineness  to  that  of  the  eider  duck.    During  the 
incubation,  which  lasts  thirty  days,  the  male  perrorma 
the  part  of  a  vigilant  sentinel  near  the  breeding  sta- 
tions, redring  only  occasionally,  when  impelled  by  hun- 
ger, to  procure  subsistence.    The  female  also  leaves  the 
nest  on  the  same  errand  in  the  morning  and  evenings 
when  the  male  takes  her  place.    As  soon  as  the  youn^ 
are  hatched,  or  able  to  waodle  alongv  they  are  conducted^ 
and  sometimes  carried  in  tbe  bill,  by  the  parents  to  the 
sea  during  full  tide,  which  shortens  their  journey,  and 
are  committed  to  the  waters  ;  nor  are  they  afterwards 
seen  out  of  flood-mark  until  they  are  able  to  fly,  in-^ 
stinctively  feeding  on  sand-hoppers,  marine  insects  and 
worms,  small  testacea,  the  minute  fry  of  fish,  &c    If 
Ac  familv>  in  their  march  to  the  sea,  happen  to  be  in- 
terrupted by  any  person,  the  young  ones  squat  down, 
and  the  parents  fly  off;  but  the  mother  drops  down  at 
II  little  distance  from  them,  and  counterfeits  lameness, 
to  divert  the  intruder's  attention,  trailing  herself  along 
the  ground,  and  flapping  with  her  wings.    The  male 
also  has  been  known  to  have  recourse  to  a  similar  stra* 
ts^m.    The  sheldrakes  are  generally  found  only  ixt 
pairs,  which  appear  to  be  attached  by  the  closest  ties 
of  afiection.    Although  they  preferably  haunt  the  sea* 
shore,  they  occasionally  stray  to  inland  lakes,  and,  with  & 
little  care,  they  have  been  tamed,  and  reared  in  ponds  ;. 
and  there  are  instances  of  their  breedinff  with  the  com- 
mon duck.    Their  flesh  has^a  rank  flavour;  but  the 
eggs  are  in  great  request.  ^When  hatched  under  a 
hen  the  young  become  tame;  but  they  seldom  breed 
in  confinement. 

A.  hoschas,  Lin.  &c  Wild  Duch  or  Mallard-  Ci-  Bosshti.. 
nereous ;  middle  tail  feathers  of  the  male  recurved ;. 
bill  straight;  collar  white.  Length  twenty-two,  or 
twenty-three  inches,  extent  of  wing  two  feet  ten  inchesy 
and  weight  about  two  pounds  and  a  half.  The  female 
is.  of  a  more  sober  brown  hue,  as  are  the  young  males 
before  their  first  moult  But  there  are  several  varie» 
tieei  which  we  cannot  stop  to  particularise,  and  those 
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Oraftbo-  produced  by  domMCieatioD  are  not  readfly  reduciUe  to 
^°gy-      any  intelligible  caUlogue.    Inhabits  Europe,  Asia,  and 
America,  frequenting  the  marshes  and  lakes  of  the 
north,  &c  and  migrating  southward  in  large  bodies  in 
Autumn,  when  they  spread  themselves  over  the  lakes 
and  humid  wastes  or  the  more-  temperate  latitudes. 
Considerable  squadrons  of  them  return  northward  in 
the  spring;   but  many  straggling  pairs^  as  well  ai 
former  colonists,  remain  with  us  throughout  the  year, 
and  become  permanent  residents  in  the  marshy  tracts 
of  the  British  islands.    Large  flocks  visit  Egypt  in  No- 
vember after  the  inundation  of  the  Nile.    In  the  oppo- 
site direction  of  the  globe,  one  of  their  great  resorU  in 
winter  is  to  the  Loch  of  Stennes,  and  other  lakes  in  Ork- 
ney,  and,  when  these  happen  to  be  frozen,  they  betake 
themselves  to  the  shores  of  the  islands.    In  these  dis- 
tricts they  may  be  seen  in  great  multitudes,  and,  on 
the  report  of  a  gun,  they  rise  like  clouds.    They  like- 
wise abound  about  the  subterranean  lake  Crickniz,  in 
Camiola  ;  and  th^y  are  often  swdlowed  entire  by  the 
huge  pikes  which  frequent  that  singular  piece  of  water. 
On  the  approach  of  a  storm,  they  issue  from  the  caverns 
of  the  rocks,  and  fiy  about  in  the  country^  where  they 
soon  become  a  prey  to  the  peasants.    Many  of  them  are 
killed  with  clubs  at  the  very  opening  of  the  cavities, 
being  dazzled  by  the  light  of  day.    In  no  part  of  this 
island  do  they  occur  in  greater  profusion  than  iu  Lin« 
colnshire,  where  prodigious  numbers  are  annually  taken 
in  the  decoys.    Thus,  within  the  compass  of  ten  sta- 
tions in  the  neighbourhood  of  Wainfleet,  31,200  have 
been  captured  in  the  course  of  a  single  season. 

Wild  ducks  are  naturally  very  ray.  By  at  a  consi- 
derable height  in  the  air,  and  in  the  form  of  inclined 
lines  or  triangles.  Before  alighting  on  any  spot,  they 
describe  several  turns  round  it,  as  if  to  reconnoitre  it, 
descending  with  precaution ;  and,  when  they  swim, 
-  keeping  at  a  distance  from  the  shore.  When  most  of 
them  rest,  or  sleep  on  the  water,  with  their  head  con- 
cealed under  one  of  their  wings,  some  of  the  band  are 
always  awake  to  watch  for  the  common  safety,  and  to 
sound  the  alarm  on  the  approach  of  danger.  Hence 
they  are  with  difficulty  surprised,  and  hence  the  fowler 
who  goes  in  pursuit  of  them  requires  to  exert  all  his 
cunning,  ana  frequently  no  inconsiderable  degree  of 
toil  and  patience.  Like  other  swimming  birds,  they 
rise  vertically  from  the  water,  and  with  a  loud  noise, 
while  their  hissing  reveals  their  flight  In  the  night-time, 
when  they  are  more  active  than  during  the  day.  They 
generally  leave  their  liquid  residence  about  half  an  hour 
before  sunset,  and  travel  and  feed  in  the  dark,  those 
which  are  observed  in  the  day-time  having  been  for 
the  most  part  roused  by  the  sportsman,  or  some  bird  of 
prey.  During  frost  they  repair  to  the  outskirts  of  fo- 
rests to  pick  up  acorns,  of  which  they  ore  verv  fond  ; 
or  else  they  attack  the  green  com.  When  the  stag** 
nant  waters  begin  to  be  covered  with  ice,  they  shift 
tlieir  quarters  to  flowing  rivers,  or  springs;  and  they 
seem  to  brave  the  severest  cold  without  inconvenience, 
quitting  our  climates  when  the  weather  begins  to  get 
warm,  and  covering  the  lakes  and  rivers  of  Lapland, 
Siberia,  Greenland,  Spitzbergen,  See,  They  breed  only 
once  in  the  y^ar,  the  pairing  time  commencing  about 
the  end  of  February  or  the  l^ginning  of  March,  and 
lasting  three  weeks,  during  which  period  each  couple 
live  apart,  concealed  among  the  reeds  and  rushes  dur- 
ing the  greater  part  of  tl^  day.  They  are  ardent  in 
iheir  courtships,  and  tenderly  solicitous  of  the  comfort 
and  protection  of  their  offspring.  The  female  usually 
selects  a  thick  tuft  of  rushes,  insulated  in  a  pool,  or 


lake,  for  her  breeding  station,  and  bends,  euta,  and  ar<«  Otm 
ranges  the  rushes  in  the  form  of  a  nest,  which  she  lines  ,J^ 
with  down  plucked  from  her  own  belly.    On  other 
occasions,  however,  she  prefbrs  heaths,  at  some  distance 
from  water,  a  rick  of  straw  in  the  fields,  or  even  the 
deserted  nest  of  a  nyagpie,  or  erow,  on  a  high  tree. 
An  instance  has  been  recorded  of  a  female  wiM  duck,, 
found  at  Etehingham,  in  Sussex,  sitting  on  nine  egg9, 
in  an  oak,  at  twenty-five  feet  from  the  ground,  the  eggs 
being  supported  by  some  smidl  twigs  laid  crossways. 
The  eggs  frequently  amount  to  sixteen,  are  very  ob- 
tuse and  spheroidal,  with  a  hard  and  whitish  shell,  and 
the  yolk  verging  on  red.    The  incubation  lasts  thirty 
days ;  and,  when  the  female  goes  to  feed,  she  covers 
the  e^gs  with  some  of  her  own  down.    On  returning, 
she  alights  at  some  distance  from  the  nest,  and  approach- 
es it  by  winding  paths,  which  indicates  hersljoiess  and 
her  suspidon  of  being  discovered,  but,  having  resumed 
her  seat,  she  is  not  easily  induced  to  quit  it.    The  male 
all  the  while  keeps  watch  near  the  nest,  or  accompanies 
and  protects  his  mate  in  her  temporary  excursiona  for 
food.    All  the  young  are  hatchM  on  the  same  day ; 
and,  on  the  following,  the  mother  issues  fVom  the  nest, 
and  Calls  them  to  the  water ;  or,  if  the  nest  be  too  high, 
or  at  a  distance  f)rom  water,  both  parents  convey  them, 
one  by  one,  in  their  bill ;  and  they  are  no  sooner  con- 
signed to  the  stream  than  they  begin  to  feed  on  insects, 
swimming  about  with  the  greatest  ease.    At  night  the 
mother  collects  them  about  the  rushes,  and  covers  tfaem 
with  her  wings.    In  three  months  they  are  able  to  fiy, 
and,  in  three  more,  they  acquire  their  complete  grovrth 
and  plumage.    The  moulting  of  the  mature  birds  is 
sometimes  so  sudden,  that  they  lose  all  the  wing-fea- 
thers in  the  course  of  a  single  night.    The  males  un- 
dergo this  natural  process  afber  pairing,  and  the  fe- 
malea  after  bringing  their  brood  from  the  nest.    Of  all 
the  properties  which  the  ancients  attributed  to  the 
wild  duck,  the  moat  genuine  is  the  superior  excellence 
of  its  flesh,  which  is  more  delicate  and  juicy,  and  of  a 
finer  flavour,  than  that  of  the  domestic ;  and  the  birds, 
in  consequence,  are  captured  by  various  ingenious  con- 
trivances in  almost  every  civilized  country. 

The  reclaimed  breeds  of  this  species  asanme  very 
various  markings,  but  the  male,  or  brake^  even  in  con- 
finement, retains  the  curling  of  the  tail-feathers.     Ha- 
bits of  domestication,  however,  have  deprived  the  tame 
duck  of  that  sprightly  shape  and  air  which  distinguish 
the  mallard.    It  is  also  deserving  of  remark,  that  ducks 
pair,  and  are  monogamous  in  the  wild  state,  but  be- 
come polygamous  when  tame.     The  Chinese  make 
great  use  of  the  species,  but  prefer  the  tame  to  the  wild. 
We .  are  told  that  most  of  them  in  that  country  are 
hatched  by  artificial  heat     The  eggs  being  laid  in  boxes 
containing  sand,  are  placed  on  a  brick  hearth,  to  which 
is  communicated  a  proper  degree  of  heat  during  the 
time  required  for  hatching.    The  ducklings  are  fed 
with  Cray- fish  and  crabii,  boiled  and  cut  smdl,  and  af- 
terwards mixed  with  boiled  rice ;  and,  in  about  a  fort- 
night, they  are  fit  to  provide  for  themselvea.      The 
proprietors  then  furnish  them  with  an  old  jfcpHaorAer, 
who  leads  them  where  they  are  to  find  provender,  be» 
ing  first  pat  on  board  a  boat,  which  is  destined  for  tbe:r 
habitation,  and  from  which  the  whole  flock,  amoantiiig> 
often  to  three  or  four  hundred,  go  out  to  feed,  and  re* 
turn  at  command.    This  method  is  commonly  prao 
tised  during  the  nine  warmest  months  of  the  year,  and 
especially  during  the  rice-harvest,  whea  the  mastcxv  of 
the  duck-boats  row  up  and  down,  according  to  the  fjffh- 
portunity  of  procuring  food,  which  is  found  m  pkntj  «t 
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the  tide  oP  dbby  as  A%  riee  plaaMkNiff  are  overflowed  nllydiflhied.    Tbe  female  nettlaa  in  moiat  BBaadoira»  OtnlOim^ 

ft  h^h  water.    It  is  cnrioaa  to  obwi^e  how  these  among  rariies,  or  in  the  holes  of  trees,  and  lajs  about      'y* 

birds  obejr  their  masters ;  for  some  thousands  belonging  eight  or  nine  greenish  dnereous  eggs.  These  birds  swim  ~~'^»  ~ 

todiffemit  boats,  wilt  feed  at  large  on  the  same  spot ;  and  dive  with  wonderful  fiwility,  seldom  appearing  in 

sod,  on  a  ffiven  sigrnal,  will  follow  their  leader  to  their  the  day  time ;  and  they  are  shot  with  great  dfficulty, 

respective Txiats»  withouta  single  stmng^r  being  found  as  they  plunge  down  the  moment  that  they  perodve 

smoog  them.    No  fewer  than  forty  thousand  boats  of  the  flash  of  the  pan.     The  flesh  is  savoury, 
this  descriptioQ  are  supposed  to  ply  on  the  Tigris.  A,  aciOa,  Lin.  &c.  Pintail  Duck,  Prov.  White  Duck,  Acuta. 

/VRieneonfined  to  dry  situations;  ducks -degenerate  in  Sea  Pkeasantt  or  Cracker.  Tail  pointed;  elongated; 
strength,  beau^,  and  flavour.  Th^  feed  on  various  black  beneath ;  a  white  line  on  ticb  side  of  the  ood* 
animal  and  vegetable  substances,  for  which  they  un«  pot ;  the  back  waved  with  cinereous.  Length  of  the 
ceasingiy  sea»»  with  their  curiously  constructed  bills,  male  twenty-eight  inches ;  weight  twenty-four  ounces, 
sifting  and  separating  every  alimentary  partide  fnrni  The  female  is  smaller,  and  aomewhat  duller  in  her  at- 
the  mud.  They  ako  devour  wonns.  spawn,  water-in-  tire.*  Colonel  Montagu  ascertained  that  tlie  males 
sects,  snd  sosnetimes  frogs  and  soeall  fishes,  together  moult  twice  a-year,  which  has  occasioned  some  discre« 
with  various  aeeds  ef  bog  and  water  plants.  They  are  pancy  in  the  accounts  of  the  colours  of  theur  plumage. 
jMftieularly  fond  of  Pdeniiiia  aweriaa,  or  silver- weed.  Although  the  pintail  ducks  breed  in  the  moist  wastes 
When  dudrs  and  geese  fly  backwards  and  forwards,  of  the  north,  they  are  very  restive,  sometimes  wander- 
when  they  plunge  frequently  in  the  water,  or  begin  to  ing  as  far  south  as  Italy .  in  Europe,  and  Louisiana  in 
send  forth  cries,  they  generally  intimate  tiie  approach  America,  while  they  are  known  to  brave  the  severest 
of  rsin  or  stormy  leather.  The  down  of  ducks  is  con-  winters  of  Sweden,  Kussia,  Siberia,  Canada,  &c.  They 
sidersbly  elastic,  and  is  used  for  pillows,  beds,  ftc.  are  seldom  numerous  in  England  ;  but  flocks  of  them 
hdng  regularly  sold,  for  these  purposes,  in  Normandy,  are  frequently  dispersed  along  the  isles  and  shores  of 
where  large  qoantitiea  of  these  fowls  are  reared.  As  Scotland  and  Ireland ;  and,  during  hard  Winters,  they 
Ihey  are  excellent  vermin  pickersi  they  may  be  turned  betake  themsd  ves  to  the  inland  lakes  of  this  and  other 
into  the  garden  one  or  twa  days  a-week,  through  the  Buropean  countries.  The  female  lays  eight  or  ten 
iessoD,  so  as  to  clear  away  caterpiUars,  slogs,  snails,  greenish-blue  eggs.  She  will  also  breed  in  confine- 
nid  other  insects  within  their  reaoh;  but,  if  kept  long-  ment ;  and  Loi^  Stanley  had  a.  hybrid  brood  of  tho 
sr  m  than  two  or  •  three  days  at  a  time,  they  become  female  pintail  and  the  male  wigeon. .  The  notes  of  the 
indecent.  If  there  is  no  pond  or  stream  in  the  garden,  pintailare  soft  and  inward ;  the  courting  call  is  always 
they  should  have  a  little  water  set  down  to  them.  It  attended  with  a  jerkof  the  head,  and  the  more  ordinary 
*iU  also  be-proper  to  keep  them  out  durine  heavy  rains,-  one  resembles  that  of.  a  very  young  kitten.  The  flcak 
or  in  continued  wet  weather,  especially  if  the  soil  be  of  this  spades  is  mudi  esteemed. 

itiff;  for  they  patter  and  harden  the  surface,  to  the       A,  Penelope,  Lin.  &c.  Wigeon,  Prov.  Wkm^  Wheom  ?endapf^^ 

greatinjitry  of  small  crops  and  rising  seeds*  ver,  PamUe  Whem,  or  Ye&m  Pole.    Tail  somewhat 

Many  people  in  the  town  afid  neighbourhood  of  pointed;  vent-feathers  black-head  bay  ;'fTcmt  white; 

Tlylesbory,  in  BdckiDghamshire,  derive  support  from  back  waved  with  cinereous.   The  male,' like  the  pintail 

toeir  pecuKar  skill  in  breedifigand  rearing  ducks.  For  and  shoveler,  makes  a  double  moult  in  the  course  of  a 

the  gratification  of'  artificial  wants,  they  reverse  the  few  months.    In  Italy  he  loses  the  varied  colours,  and 

order  of  nature,  and,  by  a  restriction  of  food  and- other  becomes  dark  ferruginous  on  the  back,  scapulars,  and 

neans,  p^vent  the  ducks  from  laying  till  the  months  sides,  but  not  so  like  the  female  as  the  male  pintail* 

ef  October  and  November.    Some  weeks  previous  to  Wigeons  inhabit  the  north  of  Europe  aifkd  Asia,  and 

(he  time  that  they  wish  then!  to  lay,  the  ducks  are  fed  migrate,  in  winter,  as  far  south  as  Sardinia  and  Egypt ; 

^th  stimulating  provisions ;  and,  when  the  eggs  are  mpearing  in  the  latter  country  in  November,  after 

i«idy,  they  ore  pot  under  a  hen,  which  is  frequently  the  inundation  of  the  ^le.    They  travel  and  swim  hi 

sbliged  to  continue  in  the  nest  till  three  successive  bands,  live  on  frogs,  worms,  small  fish,  insects,  and 

broods  are  hatched.     By  this  treatment,  the  poor  crea-  water  plants;  and,  when  they  ily  during-  the  night, 

(are  is  generally  exhausted^  an^  dies  under  her  com-  they  frequency  utter  a  shrill  piping  whistle,  which  is 

pnlsory  duty.  -  When  the  young  leave  the  shell|  ihey'  a^real  note,  proceeding  from  their  mouth,  and  not,  as 

we  pkced  near  a  fire,  and  nursed  with  particular  oare.-  alleged  by  Dampier  and  Salerne,  produced  by  the  fli^ 

Thus  many  ducklings  are  sent,  atChristmss^  to  th^  pmg  of  thehr  wings.  They  seem  to.  be  regardless  of  oold 

metropolis,  where  they  have  been  known  to  flitch  fromr  and  stormy  weather,  ate  lively,  and  .pugnacious,  and 

tfteen  shillings  to  a  guinea  the  couple*  capable  of  being  reared  in  eonfinemeht,  when  they  will 

A.  Hrepera,  Lin.  &c.  Gadwell,  or  Gref,  Prov.  Radge,  occasionally  mingle  with  the  pmtail,  and  give  rise  to  a 

Head  and  neck  marked  with  brown  pomSs,  on  a  grey  hybrid  offspring.    Some  of  the  species  breed  in  HoU 

knmnd ;  under  part  of  the  neck,  the  back,  and  breast,  Und,  France>  &c  the  female  constructing  a  sort  of 

with  bbck  crescents,-  the  scapulars  and  flanks,*  with  floating  nest  among  thie  reeds  of  marshes,  lakes,  &c. 

hhddsh  and  white  zig-sag  lines;  rndddle  wing  oeverts  and  laying  from  eight  to.  ten  eggs,  of  a  dirty  greenish* 

afoDs-chesmit ;  great  coverts,  rump,  and  under  tail-  grey.    They  seem  to  be  the  most  plentiful  of  the  duck 

coverts,  deep  Made ;  bill  black ;  iris  bay ;  Ursi  and  toes  tribe  that  are  taken  in  the  decoys  of  Somerset  and  De« . 

«an|e;  webs  blackish.    Birdsof  this  species  breed  in  vonshire.   .Their  flesh  is  much  esteemed;   and  the 

flie  desert  marshes  of  the  north,  where  ^ey  reside  dur-  London  nkarkets  are  regularly  supplied  with  it  through* . 

'^  the  spring  and  summer  ;^  but,  on  the  approach  of  out  winter,  and  the  early  part  of  spring. 

^ter,  they  quit  the  European  and  Siberian  parUof        A.  elvpeatOj  Lin.  &c.    Bkaoelerr  Shoveler  Dacstri  or  Clypeatav. 

Basiia,  Sweden,  &c.  and  usually  avail  themselves  of  a  Bbte-wmaed  Shoveler,  Prov.  .Broad^biU,  or  Kerlulock. 

t*MBg  norUi'^easterly  wind,  to  ccmvey  them  southward,  BiU  bUu£:,  very  broad,  rounded  like  a  .spoon  M  the 

in  November,  when  they  appear  on  the  coasto  of  UoU  tip,  with  the  nail  hooked  inwards.    This  specieainha* 

had',  France,  fte.  but  they  are  rarely  Met  with  in  this  bits  Emope,  Asia»  and  North  America,  affecting  Udces, , 

cpQQtry.    Over  North  America  tl^are  prettygene^  ^usshaa,  and  the  banks.of  rivers.  With  iis  it  is  a  ^arco^^ 

vpVrvK'PAETi;.:  X., 
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><v-      Mine  avtkort,  it  »  Jiot  for  tsridn  InMiwn  to  lirMd  tt       F^wi  pHpciyaUy  oa  tk»  ejatantf  of  .htfhre  tlrili^ 

'^"^^y^^  the  isUnd ;  but  it  18  piwitifiti  in  iMiMid>  end  womm  and  on  Mi» 

■witsdf  Fnmoe,  erriving  in  the  letter cennby  in  Fo^       A.  mfdUamm,  Lin.&c.    £Mrr»  JEddtr^  er  &  Oifib.BM 

broerf ;  and  most  of  theea  eeeiB  to  move  fertber  nralh  he9\ts  Duvk^  (hm^  Bkek md  fVkke Dtick,  ^ Edmu^^^ 

in  March ;  the  ftw  whioh  TeoMin  to  fareed  not  depert.  ¥rQW.  Dmitih  DmkMr  G$^,  ^  Ckilu     BaeeefdksJJ^ 

in|f  till  September.    The  fenmle  mdbei  her  nest»  Mned  biU  kteraBjr  peotcpfed  into  iw^  flattened  phrtti^  Ul 

with  mthered  geaaset,  tn  the  midst  of  the  laigeet  ttfts  and  lege  greeoithwini     Ltngth,  (vgm  imwatj'4mo  ei 

of  nufaes>  or  coarse  faeitege,  And  in  the  leaat  nooeariUe  titentj^finnr  inAet ;  extent  of  wioK  two  finrt  eight 

parte  of  the  dteky  marsh,  lepng  fivm  ten  to  feminm  ineheti  me  ohent  double  thet  of  raonemmon  drnk^ 

pale  poity-celoured  eggs.    An  aoon  at  the  jroong  aco  and  we%bt  ein<»r  eeven  pennda^ 

Mohnd^thejancendiictedtothewatcrfojtbepnrent       Thia  sperita  inhobite  the  hkh  and  kf  latitndss  rf      { 

Urds,  who  watch  and  gnard  them  with  the  ftvekest  Eninpe»  Afli%  end  Amence,  and  feeds  chiefly  on  tstto* 

cam.    They  am  at  *first  rmey  shapciess,  thn  hiu  being  ceoue  enimaia  and  Aah.     Thev  nm  voy  abondsnt 

then  alnwet  as  broad  as  the  body ;  ner  deea  dMtr  phi«  dnffM  eommirj  in  all  the  isknda  skw^ed  in  dks 

mi^  aequim  its  ceaiplete eoiburiaf  till  nftcrthe  eeeend  Gresniand  sei^  end  are  alee  met  with»  eolitary»  or  la 

mooltmg.  The  flesh  is  ted,  jmcy,  deliGBDe»  and  tosder ;  pain^  near  the  ios^  at  mat  <i>«taMsesfinm  land.  When 

bnttiheatieBnpUto  rear  thespedeain  the  ponHry-yaiid  near  the  coaale,  th«y  my  m  ho'ga  flockay  and  gtneiaUy 

hniw  hitheito  finled  of  success.    The  qoandtiea  of  aho*  aeranfo  thomaelves  in  n  eegidar  <erm.    Their  9ffa» 

▼eloM  with  which  the  Fariaian  snarloets  areeupphed  in  ene^  oi  great  nnmhtrs  ia  an  indication  of  the  nroaaautf 

the  aeason  are  renomed  fiwrn  the  marshes  which  ecrtsnd  of  land.    They  are  capable  erf  prutrhcted  fl%nti  in  tai 

fcimtheneighlxMirboodef  Sciasonstotheeea.  diy  tame,  bnt  generally  rstnm  to  thekr  ststiom  at 

Querque-        J.  ^qiter^t^tdHy  Lin.  Ac    Caigmsfy^  Pkor.  CrklK^  Dight.    "They  are  rardy,  if  over,  seen  in  thesoathsf 

duis.  T^ai.    A  white  hand  on  the  aidea  of  aim  hoed ;  aoaaB  England,  but  they  breed  in  the  north  of  Sootkndt  « 

wing-spet  ctnemon  green.    Thb  epeoim  inhaliitB  So*  Papa  Westva,  one  of  the  OrfcUeyiy  en  the  HebrUf% 

vope  and  Asia^  cfai«y  ficqpaenting  frash  wofcers  and  the  Fern  Isles,  on  the  ceaat  of  Northnmborland,  &c  ie 

nsswhea ;  but  it  is  alee  sometimes  -seen  at  sea,  especially  JoneandJuly*    Two  or  throe  pair  ocoaai#naUj  bfcsd 

hi  etermy  weather.    It  is  of  rsre  oecmrenee  an  £iig«  on  Inchoolmb  in  the  Frith  of  Forth;  bnt  the  jedukos 

knd,  but  not  unoonmion  in  Franoe,  where  it  amma  flraaneairly  destroy  the  young.    On  the  lonely  islet  ef 

ooriy  in  March,  and  eoon  after  pain.    The  Ihaaalo  SnAMeny  and  its  iMoci^  situated  in  the  Atlantic  Om% 

tfomplae  a  email  apooe  of  anil,  idMnit  lour  or  Ave  indma  about  fiai^  miles  weatwoid  from  Hoyhead  in  the  Oriu 


diameter,  among  tnfts  of  rashes^  end  itsewn  it  with  neys,  this  species  has  momtained  its  reaidenoe  at  leait 

withered  grasses,  on  winch  she  depoaka  flrom  ten  to  aince  the  days  of  BnehanoB,  who  gives  n  lively  sad 

Ibnrteencgga,  of  a  greaniah<^wnhuo.  The  uacnbation  ekgaUt,  tedier  than  an  aoonmte  deaoription  of  its  ap* 

laat8ahanttwenty«.mardi^;  andtheparenticondnot  pearanoe  and  imbitsL    Thenest  isoaodeon  thegroBadli 

their  young  to  the  water  ahnost  as  aecaa  oa  hatehad.  eam^eaed  of  oiame  ^ants,  and  Uaed  with  down,  of 


The  cry  of  the  geifaney  finnwwhar  raaembiea  thnt  ef  enqniaite  Amnesa,  whicb  the  female  plucks  from  hm 

thelmd-miL    It  is  seid  to  be  impatamt  of  ooU.    0£  ownbody^    The  eggs  era  uauaUy  four,  of  n  pals  elivf 

all  softsof  grain,  it  prefers  millet,  bat  eoaks  itm  water  ginei^  and  rather  lai^ier  than  thoae  of  a  oomoMn  dock 

peeriooaly  to  swallowing  it ;  ao  that  it  ndf^  faassiUy,  Ahont  IsekHMl^  the  eider  ducks  generally  build  thair 

as  in  ggciont  times,  be  readeied  deaaestic  wihoitf  mirh  nests  on  ennU  islands  nelt  hx  from  the  ahore,  aad 

troable.  eometitnee  evnn  neer  the  d  weUisga  of  the  natires,  wke 

Crecca.  ^«  oreeoe,  Lin.  te.  IVol, or  GaoMnon  JTesiL   AUxnmI  treat  them  with  oo  nwcb  attentaon and  kindness  aa  ts 

gkiasy  green  bend  on  the  aides  of  the  head ;  the  lei^  lender  them  nearer  tomau  Two  females  will  aomstonaa 

wingb.apot  half  datit-gieen  and  half  deepbhdL  hmm  ley  their  fgga  in  the  seme  neat^  in  which  caaetheyal* 

ianrteen  inchea  and  a  half;  atretcb  of  wing  one  met  weya  agtne«emerkeb\y  welL    Ae  long  aathe  femiue  ia 

ten  inchea ;  weight  about  twelve  ounenk    lohnhate  aitling>  the  maW  oentinnes  on  watch  near  the  shovei 

Europe,  Asia,  nod  Amevica,  and  migrates  from  its  but  at  aeon  ea  the  young  ore  h«^:be4,  bo  kavea  than* 

northern  etatione  to  Britam,  HeUand,  Fjnnoe,  lea  Tht*  mother^  boaaevtr,  Mmoina  with  them  a  conaidirt 

Seaoe  ere  said  to  breed  an  ^e  aaaraases  in  tie  an%h«  eUo  tune  kaager;  end  it  ia  cnrioue  to  obaenro  her  at^ 


boarhoodof€eriisle,andinSeetknd,hntnasnir  meoe  Mation  in  tadii|glhei»  out  4)f  the  nns^  almost  as  aaan 

in  the  roanhea,  and  on  the  benka  ef  lakea,  in  JE^nuuML  ee  thay  em^^  ftnm  tim  agga^    {having  caaiducted  tbaoi 

Vheircall,  whichisaaertof  nipmgcrwhietling  ttiti^  to  the  water's  edgl^  ahet&ee  Ihem  on  her  back,  and 

is  heeed  in  Maicb.    in  Apni,  the  fanmle  lays  froea  awintia  o  fefr  yoida  with  them,  when  die  dives,  sad 

seven  to  ten  or  twdiFc  eggs,  about  the  aioeof  those  ef  looftea  thasn^on  the  sniface  to  take  oare  of  tbemsdveii 

apigeon,  and  of  a 4nty*white  geeund^  narked  witk  esad  ihiey  nre  teMoni  eftovwards  aeen  on  lend.    Whan 

smell  haceL  spots.    The  nest  is  Isege,  awl  akdfnlly  thtnativiaeooiaotolhe  nea^  they  owefully  remove  the 

eemposed  of  soil  dried  graasea,  lined  wadiftathers,  and  fmnalg^  ami  take  eiway  the  aupeifeioya  down  and  ay 

concealed  in  a  hoie,  euMng  the  roots  of  oeeda  and  bnt-  They  tbon  rtpkoe  tlio  mother,  and  she  be§ffaa$  to  fif 

mshesyontheed^of  the  water,  being  so  edymted,  it  arah*  eovenqg  the  einp  with  new  down }  ondwhsa 

ie  aileflsd,  aa  te  oae  or  £di  with  the  strmm.    Thefts  abemmaflM  no  ototti,  tko.melo  cornea  to  her  eaaiit* 

maleJoneincub^teaMndteam  her  young,  daring  wUoh  aoMW  Mid  eeeme  the  nggM  w«l¥  kit  dowo^  which  la 

period  the  nylea  unite,  in  aa^aU  flecka,  and  do  net  na»  irhile.    When  tht  young  ones  leave  the  nest,  it  iaeoes 

join  thekr (omiiies  tUlenlaunn.  Thefleshef  this  speiBies  laaro  plimdeeedi    The  beet  down  end  moot  eggsasa 

wna  much  prised  1^  the  Reman  npicttsaa,  and  mecOl  g<Kiimtm  An  flu*  tharee  woekapf  their  laying;  and 

mmnchreqomtte  the  table  By  pnttmg  aoon  of  Hm  it  hae  twen  gaa»rally  <fea#rved,  that  they  lay  thegteab 

egg8imderahan,andoliMHngthe#mgsefthebM>ed|,  eat  nember  of  iqgga  in  mmy  weotben    One  ftmal^ 

te  peevent  thshr  flymg  eg  it:  ia  prnsniaf  d  that  they  iteia«  thetioaa  of  Joyiofi  uaiialiy  yielda  half  a  pouod 


oaight  be  domeaticate^,  oe  they  eeemtei  hove  boon  fay    of  d^avvv  wbi<dv>ow«v#i^  it*  todwodoi^  half  after  u^^ 
the  ancients.  cleaned.    It  ia  extremely  soft  and  W9fmt  oad  8ol«ht 
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i^  mi^km^c  IbftI  t«o  faiwlAili  sqfMtMd  ^qftthcv  ate    Ymk.  ney* «•  iwt oHm AmimI o» tl« Briliah iiw«8. 

W   MEdci|kli>ttattieriB9»  wliicb  k  iiMtm  Um-ooU    Thy  commt  wkh  the  iwyrw/  id  f  gwaelwwi 

r^eoantBiM  huCmcI  of  a  cobmou  q«iil  or  hlaakit.  m  the  firiMfUMD^  netf,  bat  era  extraaelf  shj.  Thajr 
Aewtdbg  le  en  ub<rf  mtiea  ti  Mr.  C»rl«itghi»  Umb  are  eomtuitly  dMog,  chicftf  in  oaett  ef  dteM4hh. 
lNrdei^aitherateofMnet3r.BMlesitt.liear.    Ineping    Thej  beeed  wkhm  cfae  arelic  cirae^  aader  tafte  of 

Ihiy  ewim  ia  flocke ;  aaui  m  a  fine  de^  k  ia  var^  plaae*  (yreet  oe  Aeube^  the  ftnude  kgring  eight  or  ten  while 

ing  to  see  two^ar  three  deaen  of  them  faihnf  by.  egfti 

Beings  very  thick  of  feathers^  they  isit  hi^  on  the  we*        A  migrmt  Ub.  Aok     Bkck  Dkm,  SUek  Dmk,  or  Klgn* 

ter^  which  adds  to  the  greeefuhieBs  of  their  appear-  AUer.    Wanta  the  whig  apel;  taiet  and  ieee  bioen»- 

mee.    Thek  fieah  ie  veined  aa  food^  end  thatr  Ains  aeh;  a  peetnheranee'on  diefeiehead ;  naH  of  the  hAl 

ne  nwie  inte  wafmand  awfintihla  nnder  gefaaente.  nnwh  Apeetted   and   lonnded;   teil  very   eenieal. 

HM.     A.  wmekaia,  Uau  &a    Jineeniyw  Ceiwe^  €ataee,  or  Length  iren»  nineteen  In  twenlf4we  hichee;  extent 

Inikm  lh§tk^  er,  nwae  praperiy^  Mmk  Ihck,  nncethe  of  wiag  thtrty^fenr  inches  end  weinht  eboui  two 

Latb  apecifie  appeltenon  ie  eifcmfieenik  a£  ita  waihy  pannda  mbe  eanoee.     Thie  apedee  abonnda  hi  the 

odour,  origjnedi^ll  fiMoa  the  liqnor  aaeretad  in  the  noith  of  Barope^  Aai%   and   Ameriea,   ftaqaenting 

tid  of  the  maap.    Fece>nake4  vkhredcavaodaa;  ehieiy  the  eee»  or  ita  ehoeea»  end  eehhan  i^^  fhr  ap 

gmerel  phnnega  daal^y  beawi^  and  gfaaay  en  the  hiln  the  eoaniry;    It  ie  Tety  partial  to  ahelUah^  Ihr 

kaok  with  gweeft;  a  hnjge  aihila  epot  on  the  winge;  ^i^  it  dieea  nkk  greet  vtgenr  and  addraae.     It 

the  bill*  k«e»  taei^  and  iKhe  tad.    The  inaale  ia  meee  beeeda  leithin  the  eretic  eirefe,  bat  angratee  aenth* 

eaifinealy  of  a  dnikjf  hreim»  irifeh  fewer  eaflenKne;  wead  in  antoain  and  -mnUm,  and  ie  eaamiBMu  fonnd 

end  aha  ie  akan^Mkf  in  nae.    In  thn  doaaaHieated  en  the  eeeata  of  Hottand  and  FVanee  hi  great  fleeka» 

ltil»> howa¥ev»  the  variiliea  and  dHalinga  areinda&  dmng  for  pray«    On  our  Mtidi  ahorea  it  ia  either 

ohf.    ThanefttweeiHUryof  tUaeaceUantecUiiion  to  leaellneqiient  eeleaa  en  eh^  of  learah,  ite  &hy  ia- 

ttirpeidtrywyaadi,i0tteweeeaiteinedtobeSaalhAaa»  ^ut  indndag  ua  to  lejact  it  at  a  feed,  whilat  it  eaeaM 

liaa;  for  Aaeea  oheervai,  thatit  ia  the  ntoat  connnaa  to  eonnitoto  ate  pameipal  nefit  with  ear  centhiantal 

ipeeiea  of  wiU  dneh  in  Parafnay  and  the  aeigUbaar*  neighhenrai  whe  are  alfewed  to  eat  il  during  Lant^ 

i^  provinare.    In  these  conntriea^  the  aausk  duefci  Hanoe  manbeta  of  then  are  feeqnendy  cenghi  m  neli» 

pwah  on  high  trenii  bythendaaof  iiveeaandnMrriw%  pmpuialy  apreed  fer  them^  on  the  eoait  of  Picard|y, 

IB  whieh  Afiy  aim  Ax  thehr  neeli^  hteeding  twice  or  dMw 

thra  in  the  yean  and  tiie  femela  byhig  eaefa  time       A.  flomHi,  iin.  te.   iMg^imM  Duck,  or  S^ai*  GUdalhL 

fipan  twelw  to  eightena  renad  and  greeniih^white  JbaMoiM  SMM^Btifke.     in  Shetland  and  Orkney^ 

eggt.    The  moolting  enniaaiewea  in6e|iemher,  and  ie  Cahos  or  Coat  amd  Cbadb  JLi^,  fton  a  ftncied  re- 

naMtiHiea  ee  anddenly  eeeqrfeted,  that  thn  Urdi^  ren*  eembJance  of  ila  hniy  and  phintiTa  wintet^calt  t»theae 

teid  incapable  of  AigfaU  am  eaaghl  alive  by  the  mhn*  worda.    Or.  Beny  baa»  by  niatake,  applied  thia  local 

bitati.    In  general,  howeaer>  they  ean  be  taken  onljp  appdlation  to  A,  mcmitu    Bill  veryahort,  black,  with  a 

bjiu«priie>  being  aa  al^  ae  oor  wild  dueka;  andyeik  traneveiee  red  atrtpe  $  ajargepateh  of  cheanntbrown 

tbty  have  readily  anbmitted  to  detaeatfcatien  in  Ta«  on  the  aidea  of  tne  neek*     Length  feom  twenty  to 

rioea  eoontriaa  of  both  conlineRli^    They  are  larger  lwent^«one  incfaea^  owing  to  the  eloagation  of  the  mid- 

than  the  ooDamon  doaieitir  apaeie%  aea  ahnoat  aaate,  dletailtfaathert;  but  the  bird  ia  only  abont  the  aiae 

aaily  fttvmed^  and  very  fertito.    The  male  ia  very  aiw  of  a  pigeon^     Inhabita  Europe,  Aaia>  and  Ameriea^ 

dsat  in  eonrtahip,  and  readily  intenaingke  with  the  freonantiag  both  the  interior  lakea  and  the  aeapthoree 

ftmalea  <^coi:^neroni  ipectea,  ao  aa  tooncaaion  croaa  of  toeaeqoarteraof  the  world.    The  birda  of  thia  ape^ 

bfbridbreedau    When  peeperad  fer  the  tables  the  rump  eiee  do  not,  like  many  of  the  other  trtbea,  entirely 

aid  head  ahould  be  reawved*  quit  their  northern  haunta  in  winter^  biit  oonaiderabJe 

iMiik  il^moto^t^,  GmeLI^itkfa^  &'wI)ucAr,er  Oriy«  naadbera  rende  permanently  in  the  polar  regions 
fanirtf  Diidtr.  Baae  of  the  biUl  letoauly  pre]on|^  on  Numeroua  flockt,  however,  apeaad  themtelvea  aoutb* 
the  forehead  into  tw<i  proeenea,  which  riae  m  the  ward  in  the  winter,  from  Oreenluad  and  Hadaon'a 
firm  of  creato;  bill  epd  k^a  of  a  fine  vermilion  hue.  Bay,  at  fiur  aa  New  York  in  America;  and  from  ice* 
bhahita  the  axtrfme  noitiii»  md  wai  often  oheerred  by  land  and  %)itabergen,  over  Lapland,  die  Ruaaian  do- 
om aevigatora  in  the  laite  northern  eapeditioni^  but  minions,  Sweden,  Norwi^y  and  the  northern  parta  of 
wn  too  any  to  approaob  the  ahipaa  Aa  it  aeUom  ven«  the  Britiah  ielea  in  Earopew  The  bands  which  viail 
teces  to  any  eonsideraUe  diitanop  aontlnBaid,  ita  hia-  the  Orkneya  appear  in  October,  and  continue  there 
tory  is  still  imperfectly  known.  It  is  a  highly  elegaqt  till  April.  About  aoneet  thej^  are  aean  in  large  cohk 
ipedea;  and  ita  manners  are  presnined  to  be  amlo-  peniaa,  going  to  and  returoiii^  from  the  baya,  in 
gQQM  to  those  of  the  preceding;  but  the  eggi  are  aaid  vrhicb  they  mquentlv  pern  the  night,  making  a  noise, 
to  be  elongated  and  of  an  olivaefottf  aeh.  which  in  firosty  weatner  may  be  heeed  at  the  distance 

f        A.fiiMQa,  Lin.  ftc     Fe/ee^  or  Qr€§i  Blad  Dml^  or  of  aome  miles.    They  are  rather  acaroe  in  Engknd, 

hmhU  Seiier^    No  protuberance  at  the  baae  of  the  to  which  they  resort  only  in  very  hard  wintora,  uid 

bill  i  wtngMpot  small  and  white  ^  tarsi  end  toea  red.  even  then  in  small  atraggliag  pertieai    They  iy  awifU 

Almosl  die  whple  plumage  of  a  deep  velvet  black ;  a  ly,  but  aeldom  to  a  great  distance,  making  a  loud  and 

vhits  cieaccnt  under  the  eyea,  webe  bbck.    Length  singular  cry.    They  are  expert  divera,  and  aupnoaed  to 

from  twenty  to  twen^F-^ene  imrfiea^  and  weight  about  live  chiefly  on  ahelUfieh.    The  female  {^acea  her  neat 

three  pounde  two  ouncie.    The  fcaoeW  ia  rether  amalU  among  the  grass,  near  the  water,  and,  like  the  eider 

ted  haa  the  f^enetol  plupiege  dveky>   inelining  to  duck,  linea  it  with  the  fine  down  of  her  own  bo^y* 

iaavn.    InhabUs  the  aretie  sfaa  of  both  continenu,  Aeeording  to  Dr.  Lathan^  aha  laya  five  eggs,  which 

Msrway»  Sweden^  the  Orfcneyaj  Hebridea,  fee  and  re*  are  of  a  bluish-white  colour,  and  about  the  size  of 

ttias  soothwards  in  winter  to'  |be  ooasta  of  England,  those  of  a  pullet. 
HgUsod> Franesi,  te.  and  in Ameriee»  as fev  ae  New        A.  marila^  Liau  &&    Somp^  or  WUk-facei Duck^^Xa^^ 
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Clangulc. 


Histriont- 


Vrov.SpoonMBDiiek  BiUbroid;  asmaUwhiteBpotoii 
the  wingi.  Length  firom  aeventeen  to  eighteen  inches ; 
extent  of  wing  thirty-two  inches ;  weight  from  a  pound 
end  8  half  to  two  pounds.  The  Scaup  Duck  breeds  in 
the  northern  and  cold  latitudes  of  both  continentSi  and 
niffralea  southwards  in  winter^  when  small  flocke 
visit  our  shores ;  and  many  of  them  are  observed  on 
the  ooasU  of  Holland. '  They  frequent  ftesh  waters, 
4md  sometimes  even  live  in  subterraneous  holes.  The 
sexes  keep  apart  from  others  of  their  oongeners»  make 
.the  same  grunting  noise,  and  toss  their  haul  and  open 
their  biU  in  a  smguhur  manner.  If  taken  alive,  put 
into  a  pond,  and  fed  for  a>  few  days  on  bread  soaked 
in  water,  they  will  afterwards  eat  barley  freely,  and 
become  very.  tame.  A  sickly  female,  which  was  in 
Colonel  Montagu's  possession,  died  of  an  affection  of 
the  Jungs.  The  membrane  which  separates  these  from 
the  other  viscera  "was  much  thickened,  and  all  the  in^ 
teiiial  cavity  was  covered  with  mucor,  or  blue  mould. 

A. farina,  Lin.  &c.  Pochard,  or  Red^keaded  Wigeon. 
Prov.  Fare-headed  fVtgeoth  Beheaded  Poker,  Blue 
Poker,  AUiie  Duck,  Dun<ur,  &a  Bill  long ;  a  broad, 
trsnsverse,  and  dark-blue  band  on  the  upper  mandible. 
Length  from  sixteen  to  seventeen  incnes,  extent  of 
wing  two  feet  and  a  half;  and  weight  about  one  pound 
thirteen  ounces.  Thisspedes  leaves  its  native  northern 
abodes  on  the  approach  of  winter,  and  migrates  south* 
ward  as  fiur,  it  is  alleged,  as  £^pt  in  the  old,  and 
Carolina  and  Louisiana  in  the  new  continent  They 
arrive  in- the  nmrshes  of  France  about  the  end  of  Oc- 
tober, and  great  numbers  of  them  used  to  be  caught  in 
the  fens  of  Lincolnshire  durilig  the  winter  season,  and 
sold  in  the  London  markets,  where  they  and  the  female 
wigeon  are  indiscriminately  caUed  dun-birdt,  and  are 
esteemed  excellent  eating.  The  female  nestles  in  reeds, 
in  the  northern  countries,  and  lays  as  many  as  twelve 
or  thirteen  eggs«  of  a  greenish-white. 

A.  eianguh,  Lin.  &c.  Golden  Eye,  or  Golden  Eye 
Duck,  FroY,  Pied  Wigeon.  Bill  very  short;  base  broader 
than  the  tip^  nostrils  situated  near  the  latter ;  tarsi 
.and  toes  yellowish^  much  white  on  the  wings.  Length 
from  eighteen  to  nineteen  inches ;  extent  of  wing  thir* 
ty-one  inches ;  and  weight  from  twenty-six  ounces  to 
two  pounds.  The  golden  eye  is  a  native  of  the  arctio 
regions  of  both  continents,  although  some  pairs  have 
been  known  to  breed  in  more  temperate  latitudes.  In 
their  winter  migrations,  they  spread  along  our  sea* 
coasts,  and  even  visit  inland  lakes,  greedily  preying  on 
testaeea,  small  iish,  and  even  frogs,  mice,  &c.  Iney 
are  admirable  divers,  and  glide  on  the  calm  surface  of 
the  sea  with  singular  grscdfulness,  but  are  proportion*- 
ably  awkward  and  emrbaiTassed  on  the  land.  Though 
not  clamorous  in  taking  flight,  they  produce  a  peculiar 
whistling  noise,  by  the  vigorous  strokes  of  their  wings. 
It  has  been  likewise  remarked,  that  they  fly  low,  and 
seldom  alight  on  dry  ground.  They  are  far  from  nu- 
merous on  eur  shores,  and  seldom  occur  in  large  bodies. 
They  return  ndrthward  late  in  the  spring,  and  usually 
breed  among  marshy  plants,  but  sometimes  in  trees. 
The  nest  consists  of  a  heap  of  dried  grasses,  negligent- 
ly enough  put  Sogetheri  and  on  which  the  female  de- 
posits from  -seven  to  fouiteen  white  eggs,  rather  sm^l- 
er  than  those  of  the  common  hen.  The  incubation  lasts  - 
eighteen  days ;  and  the  young,  immediately  cm  escap- 
ing from  the  shdl,  aecompany  •their  mother  to  the  wa-. 
ter*  .  ,         '  « 

A.  hiitrionica,  Lin.  &c.  Harlequin  Duck,  Bill  shorty 
compressed;  nail  much  hodud;  nostrils  closely  ap- 
jiroximated  at  the  upper  part  of  the  base  of  the  bill; 


length  seventeen  indies.    Tidiabits  the  iforAerh  xfauh  Sniiu 
ters  of  Europe,  Aaia^  and  America,  retirmg  soothwsid,    % 
or  to  the  sea,  donnff  the  intense  cold  of  the  arctic  win.  ^""Vi 
ter,  but  veiy  rarely  vuiting  tfab  oount^.    It  braedi 
anumg  bushes  and  herbs,  near  the  water,  and  Uyt 
twelve  or  fourteen  pure  white  eggs.    It  is  ^ffmcd 
more  delieate  game  than ihemaUanL* 

Mergos,  Lin.  4.0. 

Bill  middlfr«iaed,  or  long,  riender,  in  the  form  of  smimi 
lengthened  cone,  and  almost  cylindrical ;;  base  bitiad; 
tip  and  upper  mandibles  much  hooked,  and  furnished 
with  a  nail ;  the  edges  of  both  mandiUes  serrated  in  s 
backward  direction ;  nostrils  lateral,  about  the  middle 
•of  the  bill,  elliptical,  longitudtnal,  and  pervious ;  legs 
short,  placed  backwards  on  the  abdomen,  the  thtee 
front  toes  completely  webbed,  the  hinder  deUched,  with 
the  rudiments  of  a  member ;  wings  middle-sised.  Tbt 
birds  of  this  tribe  are  nearly  dlied  to  the  dud^Ss  rend*  • 
ing  on  the  water,  and  nsually  swimming  with  the  body 
submerg^,  the  head  only  appearing  almve  the  surfscsb 
They  dive  frequently,  and  ^th  great  fiidlity ;  whOe, 
by  means  of  their  wings,  they  can  advance  quiddy  im« 
der  water.  They  are  capable,  too,  of  sustaining  a  pro- 
tracted and  rapid  flight,  but  they  walk  with  an  embar* 
rassed  and  waddling  pace.  They  feed  prindpally  on 
fish  and  amphibious  reptiles.  Their  appropriate  sod 
breedinf^  sutions  are  in  the  cold  latitudes;  and  they 
appear  m  the  temperate  regions  only  in  winter.  The 
inales  moult  in  the  spring ;  and  the  females  and  die 
young  in  autumn.  All  attempts  to  reduce  them  to  do* 
mestication  seem  to  have  failed  of  success. 

M,  mergamer,  Lin.  &c.  Goosander,  Prov.  Jack'^iom,  Uap 
er  HarL    Wing*spot  white ;  the  msture  male  furnish- 
ed with  a  short  and  thick  tuft.    Length  from  twenty- 
six  to  twenty-eight  inches ;  extent  of  wing  three  feet 
two  inches ;  average  weight  four  pounds.     Inhabits 
the  north  of  Europe,  Asia,  and  America ;  migrating, 
in  severe  winters,  to  more  temperate  dimates,  as  the 
coasts  of  Britain,  Holland,  France,  &c.  and  even  pene* 
trating  to  the  inland  lakes  of  Germany  and  Switzerland, 
but  always  returning  north  in  spring.   In  auest  offish, 
it  dives  deep,  and  with  great  celerity  ;  and  it  holds  \t» 
slippery  prey  with  much  security  by  means  of  its  ser- 
rated bill.    It  has  been  known  to  breed  in  the  holes  d 
trees,  but  more  frequently  among  rocks  or  stones;  the 
female  laying  about  twelve  or  fourteen  whitish  eggs, 
almost  equally  pointed  at  both  ends.    These  eggs  are 
much  relished  by  the  Finlanders ;  but  the  flesh  is  ran- 
cid* and  scarce!^  eaUble.     On  the  appearance  of  the 
young,  the  sexes  separate ;  the  males  congregating  by 
themselves,  and  the  females  oons^ting  with  their  off- 
spring. 

M.  serrator,  Lin.  Ac.  Hed-hreasted  Merganter,  Bed-^an 
breasted  Goosander,  or  Lesser  Toolhed  Diver.  Wing- 
spot  white,  crossed  by  two  black  bars  in  the  male,  and 
by  one  in  the  female,  the  mature  male  with  a  long  and 
filamentous  crest  Length  twenty-one  or  twenty-two 
inches,  extent  t>f  wing  two  feet  seven  inches,  and 
weight  about  two  pounds.  This  species,  likewise,  is  a 
native  of  the  northern  parts  of  the  world,  where  it  breeds 
and  passes  the  summer ;  but  it  is  met  with  as  fiir  south  ss 
the  Mediterranean,  and  is  common  about  the  Lagunt  of 
Venice.  In  HudsonTs  Bay,  &c.  it  arriveiekrlv  in  Jane, 
when  it  makes  its  nest  of  withered  grass,  Ihied  with 
the  down  of  its  own  breast,  on  a  little  spot  of  soil  that 
rises  above  the  water  of  marshy  tracts,  snd  lays  from 
about  eight  to  thirteen  dneveous  white  eggs,  of  the  sise 
of  those  of  the  common  duck.     It  is  said  dlao  to  breed 
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u  fdr  simtli  at  tbe  county  of  &oss^  in  Scotland^  and  in 

^'    Isliy,  one  of  the  Hebrides. 

rjj"*'  M,  albeUus^  Lin.  &c.  SmefVy  or  ITAt/tf  ^wfl.  Crest 
pendent,  occiput  black,  body  white,  back  and  temples 
black,  wings  variegated.  Sise  of  a  wi^eon,  and  about 
fifteen  or  sixteen  inches  long.  Inhabits  the  northern 
tracts  of  both  continents,  and  in  winter  advances  as  far 
MMith  u  tbe  shores  of  the  Mediterranean.  Like  its 
congeners,  it  is  a  Arequent  and  excellent  diver,  feeds  on 
&h,  shrimps,  &c.  and  breeds  on  the  margins  of  lakes 
and  riverSj  laying  from  eight  to  twelve  whitish  eggs. 

PKLICANtS,  Lin*  &C  PftLICAN* 

u*        Bill  kmg,  straighti  broad,  mudi  depressed,  upper 

>**•  numdibles  flatten«l,  terminated  by  a  nail,  or  very 
itrong  book,  the  lower  formed  by  two  bony  branches, 
irhicbare  depressed,  flexible,  and  united  at  the  tip; 
from  these  branches  is  suspended  a  naked  skin,  in  form 
of  a  pouch  ;  face  and  throat  naked ;  nostrils  basal,  in 
the  form  of  narrow  longitudinal  slits ;  legs  short  and 
Itrong,  all  the  four  toes  connected  by  a  web ;  wings  of 
modertfe  dimensions.  The  pelicans  are  large  birds, 
which  reside  on  rivers,  lakes,  or  along  the  sea-coasts. 
Though  exodlent  swimmers,  they  abo  occasionally 
perch  on  trees.  They  are  gregarious,  very  fond  of  fish, 
and  when  harassed,  or  pursura,  readily  reject  the  con« 
tents  of  their  stomach,  like  the  gull  tribe.  They  store 
Qp  their  prey  in  their  gular  pouch,  firom  which  it  is 
graduslly  transferred  into  the  oesophagus,  as  the  process 
of  digestion  goes  oot  Though  remarkable  for  their  vo» 
ncity,  some  of  the  species  have  been  trained  to  fish  for 
mankind.  In  external  appearance  the  two  sexes  very 
nearly  resenable  each  other. 

^        P.  onacroialus,  Lin.  &c.  White,  or  Common  Pelican. 

^  White,  faintly  tinged  with  flesh  colour,  gullet  with  a 
bright  yellow  pouch.    The  spurious  wings  and  first 

r*Vfeathers  are  black.  The  bag  at  the  throat  is 
idy  membranous,  and  capable  of  great  distension. 
Length  between  fk^t  and  six  feet ;  extent  of  wing  eleven 
ieet ;  being  rather  larger  than  the  swan,  though  with 
mach  shorter  legs.  The  young  are  distinguished  by 
die  prevalence  of  cinereous  in  their  plumage,  and  have 
been  erroneously  designed  P.  PMlippensis,  and  P. 
Futcusy  by  Gmel.  and  Lath. 

This  bird  has  its  specific  name  from  itsery,  which  is 
londest  during  flight,  and  which  the  ancients  compared 
to  the  braying  of  an  as^.  Inhabits  Asia,  Africa,  and 
Sooth  America.  About  the  middle  of  September  fiocks 
of  this  species  repair  to  Egypt,  in  regular  bands,  ter« 
ninating  in  an  obtuse  angle.  During  the  summer 
months  they  take  up  their  abode  on  the  borders  of  the 
Blick  Sea  and  the  shores  of  Greece.  They  are  rare 
in  France,  and  unknown  in  Great  Britain.  In  fishing, 
they  do  not  immediately  swallow  their  prey,  but  fill 
their  bag,  and  return  to  the  shore  to  consume  at  let. 
■are  the  fruita  of  their  industry.  As,  however,  th^ 
qaickly  digest  their  food,  they  generally  fish  more  than 
once  in  the  course  of  the  day,  and,  for  the  most  part, 
in  the  morning  and  evening,  when  the  fish  are  most 
sstir.  A  single  pelican  will,  at  one  repast,  dispatch 
ss  many  fish  as  would  suffice  for  six  men ;  and  in  oon« 
finement,  it  will,  moreover,  snap  op  rats  and  other 
small  qnadnipeda.  At  night,  it  fetires  a  little  way  on 
the  shore  to  rest,  wiUi  its  hesd  leaning  against  its 
hresst ;  and  in  this  attitude  it  remains  almost  motion- 
leia,  till  hunger  calk  it  to  break  off*  its  repose.  It  then 
files  from  ito  reating.fdace«  and,  raising  itself  thir^r  or 
forty  feet  above  tbs  surface  of  the  sssi  turns  its  head, 
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with  one  eye  downwards^  and  continues  on  whig  till   Omitho* 
it  sees  a  fish  suffidently  near  the  surface,  when  it  darts  ^  l^gy* 
down  with  Bstoi:\ishing  swifhiess,  seises  it  with  unerring  "^ 
certainty,  and  stores  it  up  in  its  pouch ;  it  then  rises 
again  and  continues  the  same  manoeuvres  till  it  has 
procured  a  competent  stock.    The  ftmale  feeds  her 
youtig  with  fish  that  have  been  macerated  for  some  time 
m  her  pouch.    The  pelican  is  not  only  susceptible  of 
domestication,  but  msy  even  be  trained  to  fish  for  its 
master.    When  a  number  of  pelicans  and  corvorants 
get  together,  they  are  said  to  practise  a  singular  me* 
thod  oif  taking  fish ;  for  thev  spread  into  a'  large  circle, 
at  some  distance  from  lancC,  the  pelicans  flapping  on 
the  surface  of  the  water  with  their  extensive  wmgs, 
and  the  corvorants  diving  beneath^  till  the  fish  con«« 
tained  within  the  circle  are  driven  before  them  to* 
wards  the  land;   and,  as  the  circle  contracts  by  the 
birds  drawing  closer  together,  the  fish  are  at  length 
reduced  within  a  narrow  compass,  when  tiieir  pursuers 
find  no  difficulty  in  securing  them.  In  this  exercise  they 
are  often  attended  by  various  species  of' gulls,  Which 
pirticipate  in  the  spoiL    The  pelican  generally  breeds 
in  marshy  and  uncultivated  places,  particularly  about 
islands  and  lakes,  making  its  nest,  which  is  deep,  and 
a  foot  and  a  half  in  diameter,  of  sedges  and  aquatic 
plants,  and  lining  it  with  grass  of  a  softer  texture ; 
but  it  frequently  dispenses  with  any  such  formal  oon« 
struction.    It  lays  two  or  more  white  eggs,  of  equal 
rtnindness  at  the  two  ends,  and  which,  when  persecnt- 
ed,  it  sometimes  hides  in  the  water.    When  it  nestles 
in  dry  and  desert  places,  it  lirings  water  to  its  young 
in  its  bag,  which  is  capable  of  containing  nearly  twenty 
pints  of  liquid  ;  but  that  it  feeds  them  with  its  own 
niood  must  be  ranked  among  the  fabulous  assertions 
of  antiquity.    Its  flesh  is  very  generally  disliked. 

Gabbo^  Meyer,  Tern.  PBLBCAKuS|Lin.&c.  Corvobamt. 

.  Bill  middle-sised,  or  long,  straight,  compressed.  Camso. 
upper  mandible  much  incurved  at  the  tip,  the  lower 
compressed^  base  of  the  bill  involved  in  a  small  mem« 
brane  which  reaches  to  the  throat;  face  and  throat 
naked;  nostriU  basal,  linear,  and  concealed;  legs 
strong,  short,  situated  far  behind,  all  the  toes  included 
in  a  web,  the  middle  claw  serrated ;  wings  moderate. 
This  genus  has  been  lately  detached  from  rdecanm  and 
Sula.  The  birds  which  compose  it  are  very  expert 
divers,  and  swim  with  ease  under  water ;  and  through 
far  from  agile  or  nimble'on  land,  they  walk  better  than, 
the  ilfergf,  yet  almost  in  an  erect  attitude,  and  using 
their  long  and  elastic  tail  as  a  point  of  support.  They 
feed  much  on  river  fish,  especially  eels,  and  th^  are 
more  addicted  than  the  pelican  to  perch  on  trees.  Their 
moulting  is  partially  double  in  the  course  of  the  year. 

C  cormoranu$t  Meyer,  Tem.  PeUcanus  carbo,  Lin.  Cerma. 
&c  Cormorant^  oxt  more  correctly,  CorvoranU  t'rov.  raous. 
Great  Blacky  GrUn^  or  Crested  Corvorant,  Cole  Goose, 
Greet  Scart,  Scarfs  Brongie,  or  Norie*  Length  of  the 
bill  two  inches  three  liney  longer  than  the  head ;  the 
tail  composed  of  fourteen  feathers.  Size  of  a  goose» 
but  more  slender;  weighs  from  five  to  seven  pounds  ; 
length  about  thirty  inches,  and  extent  of  wing  from 
four  to  four  and  a  half  feet. 

This  species  inhabits  Europe,  Asia,  and  America. 
It  never  quits  the  Gulf  of  Bothnia  till  that  inlet  is  con- 
geflded,  and  then  it  may  be  seen  on  trees  and  houses  in 
Sweds«i,  resttnff  on  its  passage  to  the  ocean.    Oii  the  . 
Dutch  coast,  where  it  arrives  in  March,  it  is  very  nu^ 
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Omlth^  i9«rott9 1  nor  it  it  uncoounon  on  many  of  our  own 
lop*      shores,  building  its  nest  of  sticks,  sea-ware,  aod  grass, 

^*"v^*<  on  the  highest  parts  of  cliffs  that  impend  over  the  seat 
and  laying  three  or  more  green  eggs  about  the  siae  of 
those  of  a  goose.  In  the  parish  of  North  Mevan*  in 
Shetland,  are  two  very  high  inaoceasible  rocky  pillara, 
dfx  which  the  corvorant  breeds.  ''  Wbait  is  very  ex- 
traordinarjr,"  observes  Mr.  Laing,  "  the  rock  possessed 
by  these  birds  one  year  is  deserted  the  next,  and  re* 
turned  to  again  after  being  a  year  unposseastd.  Ttua 
singular  practice  has  been  carried  on  duriug  the  me« 
mory  of  man."  In  winter  these  birda  disperse  along 
the  shores,  and  visit  the  fresh  waters,  where  they  oonu 
mit  great  depredations  among  the  fisk  They  are  re- 
markably voracious,  have  a  very  quick  digeation»  and^ 
though  naturally  extremely  shy  and  wary,  are  heavv 
and  sluggish,  and  easily  taken  when  glutted  with  food. 
The  amell  of  the  corvorant  when  alive  is  more  rank 
aind  oflTensive  than  that  of  any  other  bird ;  and  its  flesh 
IS  ao  disgusting  that  even  the  Greenlanders  will 
hardly  taate  it  In  Orknej,  however,  the  jroung  are 
sometimes  regarded  aa  delicacies^  especially  if  kept  un- 
der ground  for  twentv-four  bourai,  so  as  to  make  them 
tender,  and  deprive  them  of  their  fishy  tas|e«  lo  this 
state  they  are  also  saki  to  fumisb  soup  little  inferior  to 
that  maoe  with  jbare.  It  is  not  imcommon  to  see 
about  a  acore  of  these  birda  together,  on  the  rocks  of 
the  sea^shore,  with  expanded  wmga,  drying  themselves 
in  the  wind.  In  this  attitude  they  sometimes  remain, 
for  nearly  an  boor,  without  once  closing  their  wiuga; 
and  a»  soon  as  the  latter  are  sufficiently  dry  to  enable 
the  feathera  to  imbibe  the  oil,  they  press  that  Uquor 
from  ita  receptacle  on  the  rump,  and  oress  the  feathera 
with  it,  at  the  particular  moment  when  it  can  be  most 
advanti^eottsly  spread^  on  them.  Corvorants  whre  forw 
merly  occasionally  trained  in  this  country  to  catching 
fish  for  the  table.  For  this  purpose  they  were  kept 
with  great  care  im  the  bouse,  and  wfefln  tdcen  out  for 
fishing,  they  had  a  leathern  thong  tied  round  their 
neck,  to  prevent  them  from  awallowing  their  prey. 
Wbttioek  tells  us,  that  he  had  a  cast  of  them,  manmd 
like  hawks,  whteh  would  come  to  hand.  He  look 
m«ich  pleasure  in  them,  and  relatea,  that  the  best  Ke 
had  was  one  presented  to  him  by  Mr.  Wood,  Master 
of  the  Corvorants  to  Charies  f. 

Colonel  Montagu,  in  the  Supplement  to  his  Omiiho' 
l$gk(d  DieHonaryf  has  communicated  various  interest* 
ing  notices  of  a  corvorant  that  was  accidentally  capCur* 
ed  by  a  Newfoundland  dog,  and  which  became  at 
onee  quite  tame. 

Grtculus.  C  graeulw,  Meyer,  Tem.  P^leeanM  grticidu*,  Lhi. 
Ac  Shag,  or  Oreen  Corvormii,  In  the  north  ei  Eng- 
land Crave,  and  in  Orkney  Scarf.  Bill  one  inch  and 
ten  lines  longer  than  the  head ;  tail  very  long,  gradu- 
ated, conical,  composed  of  twelve  feathers.  The  larr- 
eat  of  the  species  measures  about  two  feet  aix  inches  m 
Ienj;th,  three  feet  eight  indies  in  extey  of  wing,,  and 
wei^s  nearly  four  pounds.  The  shag  i«  very  abund* 
ant  m  the  regions  of  the  arctic  aid  antarotio  circles, 
and  18  a  bird  of  passage  in  the  eastern  countries  of 
Burope.  It  has  much  the  appeannce  and  manners  of 
the  preceding,  although  the  two  species  are  not  ob* 
served  lo  consort.  But  they  are  alike  greedy  and  vo- 
racious, and  after  having  overgorged  themselves,  they 
are  often  found  on  shore  in  a  droway  or  stupid  state ; 
but  when  the  torpor  is  over,  they  appear  again  on  the' 
water,  where  diey  are  extremely  alert,  and  not  easily 
ahot,  as  they  dive  the  moment  that  thqr  perceire  tfaie 


4ash  of  a  gun,  and  take  oire  afterwards  to  keepoutof  rw^, 
its  reach.     In  swimming,  they  carry  their  head  very    \o^, 
erect,  while  the  body  seems  nearly  submerged.    From  ^>^ 
the  circumstance  of  their  feathera  bung  not  quite  im-         | 
pervious  to  water,  they  do  not  remain  on  that  element 
very  long  at  a  time,  but  are  frequently  seen  flyiog 
about,  or  sitting  on  the  shore,  flspping  the  -moisture 
from  their  wings,  or  keeping  them  for  some  time  ex- 
panded to  dry  mAbe  sun  and  the  wind.    They  nestle 
in  the  clifts  of  rocks,  or  in  trees,  the  female  laying  tvo 
or  three  whitish  eggs,  much  elongated,  and  of  nesriy 
equal  dimensions  at  both  ends.    Notwithstandinff  the 
strong  and  offensive  small  emitted  by  ahags  and  cor-         ' 
vorants,   examples   are  not  wanting  of  their  having 
been  eatto  by  people  io  this  oountry ;  but  before  coak- 
ing,  they  should  be  skinned  aaci  drawn,  than  wrapt        i 
up  !n  a  clean  doth,  and  buried  for  some  time  in  the         i 
earth.    The  crop  ia  often  in£asted  with  a  species  of 
otcon't. 

C.  Sin§aM»,  Cki^m  or  FMmg  CanormU,  Tail  $»em 
rounded ;  body  brown  above,  wUtiah  and  spotted  with 
brown  beneaith;  throat  white,  icides  blue;  bill  yellow. 
This  is  the  Le^lMe  of  the  Chinese,  wh«  instruct  it  ia 
the  art  of  supplying  its  owner  with  fish.  On  a  lar^a 
li^.  Sir  George  Staunton  and  bis  paKy  saw  thousands 
of  email  boats  and  rafta,  on  each  of  which,  were  tenors 
doaen  of  these  birds,  which,  at  a  signal  from  the  owner, 
jdnnged  into  the  wateri  and  returned  with  fish  of  a  Isr^ 
sise.  They  appeared  to  be  ao  well  trained,  that  it  did 
not  require  either  ring  cr  eerd  about  their  throats  to 
prevent  them  from  awalfewing  any  portion  of  their  ' 
prey,  except  what  the  master  waa  pleased  to  return  to 
then  far  eocouri^^eme&t  and  food* 

Tacuypbtes,  VieiL  Tem.    Pelxcavus,  Lin.  &c.  Fei« 

OATS.  I 

Bill  loBgi  stout,  sharp-4Klged«  depressed  at  the  ba^,  TacbiI 
fiattennd  at  the  aides,  with  a  suture  above,  the  tips  of  m 
both  mandibles  strongly  curved,  and  the  upper  termi* 
nated by  a  very  pointed  book;  noaaial  foaa;  nostrils 
more  or  less  concealed,  and  linear;  legs  placed  back* 
wards,  very  short ;  tarsus  shorter  than  the  toes,  and 
half-feathered;  the  three  Core  toea  long,  and  half-web- 
bed ;  wings  y^y  long  and  straight;  tail  much  forked. 

r.  aquiluSf  Vieil.  Pelicanua  (kjuiim,  Lath-  Frigate,  Aqu3oi 
FrigaU  Bird,  Or  Frigate  PeUcun.  Body  and  orbits 
black ;  bdl  red ;  belly  of  the  female  white.  The  old 
male  has  a  bright  rad  fleshy  membraBO  under  the 
throaL  Three  feet  long,  extent  of  wing  fourteen 
feet.  This  species  has  its  English  namo  from  its 
lengthened  form,  rapid  movement^  arui  the  spirited 
manner  in  which  it  attacks  the  birda  whidi  it  compels 
to  diegorge.  In  pursuit  of  prey,  it  bravea  the  wmda 
and  tempests ;  but  it  is  also  capable  of  soaring  above 
the  regk)n  of  storms ;  and  it  is  often  constrained  to 
continue  ita  flight  during  the  nighl;  aa  it  can  seldom 
rapoee  long  on  the  water,  being  unprovided  with  the 
requisite  quantity  of  down.  When  intent  on  glutting 
its  ravenoHfi  appetite,  it  is  not  deterred  by  thc^  sight  of 
man,  and  will  even  continue  ita  rmist  when  held  in 
his  hand.  It  preys  on  all  manner  of  fish  that  approach 
the  aur£Aoe  of  the  water,  particularly  the  flying  sorts,. 
on  which  it  darts  with  the  greatest  velocity. 

As  the  frigate-bird  rises  from  the  ground  with  dlffi* 
oaky,  it  usually  reposes  on  the  point  of  a  rock,  or  the 
top  of  a  tree,  from  which  it  can  spring  at  once  into  the 
air.  The  nest  ia  generally  pbuied  in  a  tree,  or  the  hole 
of  a  roeki  at  a  considerable  elevation^  and  in  desert 
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utV).  plMM  tttttr  tte  wa-ftort.  Tte  ftmale  lays  «ie  or  tiro 
mu  white  eggs,  tinged  with  flevh  cohmr,  and  imntitely 
^  dotted  widi  crimson.  The  young  are  fcd  in  the  neat, 
vhich  diey  do  not  qoit  till  they  are  canable'of  flying. 
At  6m  thqr  arc  covered  with  a  grey  wiiite  down,  and 
iuive  the  bill  ahnost  white.  We  know  not  on  what  au« 
thorhy  some  of  the  Oeitnan  omithologitts  have  ranked 
this  apeciea  among  the  bhrda  of  Europe.  Its  ordinary 
residence  is  within  the  tropica 

SuLAt  Briss.  Tern.   PilbcanuSi  Lin.  &&    Morvs, 

Vifiil. 

[I,  Bill  vigorous,  lo^g,  shaped  like  a  lengthened  cone, 
▼er^  Met  at  the  base,  compressed  towards  the  Up, 
which  is  cA>Kque1y  curved,  cleft  beyond  the  eyes,  edges 
cf  both  mandibles  serrated;  face  and  throat  naked; 
nostrils  basal,  linear,  concealed;  legs  short,  stout, 
pbced  far  behind,  all  the  toes  connected  by  a  Web, 
btil  of  the  middle  toe  serrated ;  wings  long;  tail  coni- 
cal, and  composed  of  twelve  feathers. 

H  S,  alba,  meyetj  Tem.  Pekcanui  Bassanus^  Lin. 
&C.  The  young  correspond  to  Pelecanus  maculaiut^ 
GmeL  Gannet,  Solang  or  Soland  Ooosi.  Prov.  G(uc 
Till  wedged;  body  white;  bill,  primary  quill-feathery, 
and  spurious  wings,  black;  face  blue.  Length  from 
two  feet  seven  inches  to  three  feet  j  extent  of  wing 
six  feet;  und  weiffht  seven  pounds. 

This  species  chiefly  haunts  the  northern  regions  of 
the  two  continents.    In  hard  winters  individuiJs  are 
observed  on  the  coasts  of  England.  Holland,  France^ 
dc  but  they  breed  abundantly  on  the  Bass  Island,  in 
the  Frith  of  Edinburgh,  on  Ailsa,  off  the  coast  of  Ayr- 
ihire,  the  Skelfig  Isles,  on  the  coast  of  Kerry,  in  ue* 
lind,  the  islands  of  St.  Kilda,  Orkney,  Shetland,  Faroe, 
&c.  The  rocks  of  St.  Kilda  are,  in  the  summer  aeasoDi 
quite  covered  with  these  and  other  sea^fbwls,  and  ap* 
pear  at  some  distance  like  hills  covered  with  snow. 
Although  common  in  the  Orcadian  and  Shetlandian 
seas,  the  gannets  of  that  range  chieflj^  breed  on  the  stack 
of  Suliskerry,  which  has  received  its  name  from  that 
circomstance,  sute  being  Korse  for  a  gannet,  and  sierry 
meaning  an  insulated  rock.   The  gannet  arrives  in  the 
districts  which  we  have  Just  mentioned  in  March,  and 
continues  tUl  September ;  nor  is  it  known,  in  this  he- 
minphere,  to  breed  much  farther  south  than  the  coasts 
of  Skotland.  Some  few  seem  to  stay  about  their  breed- 
ing stations  all  winter ;  but  they  are  supposed  to  be  the 
old  ones,  which  are  unequal  to  the  distant  flight  under- 
ttken  by  the  others.    They  neither  arrive  nor  depart 
all  at  a  time.    A  few  of  the  forerunners  are  first  seen 
about  the  Bass;  and  in  some  dajrs  after  the  main  body 
follows.  In  several  successive  (fivisions.    As  this  bird 
must  let  itself  fall  before  it  tak^s  wing,  it  requires  a 
steep  and  precipitous  breedinfl;  place.    It  observes  its 
prev  from  a  considerable  heighti  and  darts  down  on  it 
with  incredible  force.    Its  nest  is  a  large  and  rude  aa- 
semblage  of  very  different  materials,  as  it  lays  hold  of 
any  thing  fit  for  the  purpose,  whether  on  the  land  or 
floating  on  the  waters,  as  grass,  seapweedat  shavinos 
of  timber,  shreds  of  doth,  and  frequently  ardclea  piciL- 
cd  up  at  a  very  great  distance,  or  else  from  the  nests  of 
its  neighbours.    The  femak  leys  one  egg,  or  more  fir*- 
qoently  two,  which  are  white,  of  a  rough  surface,  a 
IcKDff  uiape,  and  remarkabl  v  small  for  the  size  of  the 
bird,  being  scarcely  larger  than  those  of  a  duck.    The 
male  and  female  incubate,  and  go  a  fishing  by  turns. 
It  is  currently,  but  erroneously  reported,  not  only  that 
ttiey  hatdi  tteir  solitary  egg  by  means  of  thdr  foel. 


but  that  they  piece  it  on  one  end,  in  such  a  manner  thai  Ornitho. 
if  a  person  overturn  it,  he  cannot  make  it  stand  as  be-  ^^^' 
fbte.  The  celebrated  Dr.  Harvey,  who  visited  the  ~^  '  ^^ 
Bass,  and  has  described  it  in  very  elegant  latinity, 
strangely  enough  asserts  the  latter  circumstance.  In 
the  dilatable  skm  onder  their  bill,  these  birds  can  fetch 
four  or  five  herrings  at  a  time,  besides  sprats,  which 
the  yming  esctract  mm  the  mouth  of  the  parents  with 
their  bill,  as  widi  pincers.  The  yonnf(  begin  to  be 
taken  in  August,  and  by  some  are  relished  as  an  ex- 
qnisite  morsel ;  bnt  the  older  ones  are  tou^h  and  rai^ 
ckd.  The  fbwler  who  seises  the  young,  is  often  let 
down  by  a  rope  from  the  top  of  a  difl^,  and  is  sometimes 
stationed  on  tne  slippery  pr^eetbn  of  a  roek,  with  a 
perpendicular  precipice  of  four  hundred  feet  or  more 
neneath  him.  Gannets  are  said  to  be  met  with  in 
great  nombers,  about  New  Holland  and  New  Zealand. 
They  also  breed  on  the  coast  of  Newfoundland,  and 
migrate  southward  along  the  American  shores,  as  far 
as  South  Carolina.  When  they  pass  from  place  to 
place,  thejT  onite  in  small  flocks,  of  ftom  five  to  fif- 
teen ;  and,  except  in  very  fine  weather,  they  %  low, 
near  the  shore,  doubling  the  capes  and  projecting  parts, 
and  keeping  nearly  at  an  equal  distance  from  the  land. 
During  thdr  fishing  they  rise  high  into  the  air,  and 
sail  aloft  over  the  shoals  of  herrings  and  pilchards^ 
much  in  tfie  manner  of  kites.  When  they  observe  the 
shoal  crowded  thick  together,  they  close  their  wings  Co 
their  sides,  and  predpitate  diemselves  head  fbremost 
into  the  water,  dropping  almost  like  a  stone.    Thdt 

Se,  in  this  act,  fs  so  correct,  that  they  never  fafl  to 
e  with  a  fish  in  their  mouth. 

S,  commttHUt  Tern.  Pdtcanui  itita,  Lin.  Jtfoftii  Communist 
ffrib,  Vfeil.  Boobj^,  cft  Common  Booby.  Tail  wed^- 
shaped,  body  whitish,  primary  ouill-feathers  tint  with 
blackish.  The  body  ts  white  beneath,  and  the  tail 
brownish  at  the  tips.  But  the  colour  is  Inddent  to 
considerable  variety.  Sise  between  that  of  a  dudt  and 
$  eoose,  and  lengtn  two  feet  five  inches.  This  spedes, 
wnich  has  its  name  fVom  its  apparent  stupidity,  alight* 
ing  sometimes  when  tired  on  one's  hand,  if  held  out  to 
it,  fs  often  mentioned  by  our  navigiitors,  and  is  very 
generally  spread  over  the  sea,  being  found  among  the 
Fsroe  Isles,  in  North  and  South  America,  the  West 
Indies,  and  New  Ouinea ;  and  yet  its  history  is  very 
scantily  unfolded.  The  flesh  has  a  fishy  and  muddy 
flavour. 

Plotos,  Lin.  &c.    Dartkr. 

Bill  long,  Mrieody  atMighS,  shmdn^  MjpMw^Omptd,  Plotvs. 
aharn-pointed,  edges  of  tJbB  nppsr  mandible  dilat^  at 
the  iMue,  but  oompressed  and  infiected  in  the  other 
portions }  both  mandibles  Sxnehf  serrated;  nostrils  lineaik 
and  hid  in  a  shallow  groove ;  less  abort,  thiek,.  and 
strong,  tarsus  much  shorter  than  tne  middle  and  outer 
toe;  dl  the  toes  connected  b^  a  web;  win§s  long; 
tail  still  longer  in  proportion. 

P.  anhinga,  Lin.  &c  P.  leucogoiier,  Vieil.  JFliiepAnhingt. 
bMed  Dariar,  or  AnhimgiL  Head  smooth, belly  white; 
tbe  up|)er  parts,  abdomen^  and  thighs,  raven  Uad& 
The  tail  ia  deep  black,  and  spotted  with  white.  Of 
the  size  of  a  duck,  oaeaauriag  two  ftet  ten  inoheg  m 
length.  Inhabits  the  Floddas,  BraaH,  and  other  disk 
tricts  of  South  America.  Subsists  chiefly  on  fisiit 
which  it  catches  bj  darting,  its  small  head  fbrwarda; 
but,  when  at  rest,  it  penches  on  a  tree,  with  its  long 
serpentine  neok  drawn  la  between  the  shoiddenL  k 
is  scarcely  ever  seen  on  the  ground*  The  anhmgaa 
associate  m  small  parties,  frequently  reposing  on  wi- 


168  QBNITHOLOGY. 

Oniitho*  thered  branches  that  impend  over  streams,  expand- 
jy*  ing  their  wings  and  tail,  as  if  for  the  purpose  of  cooling 
themselves,  and  looking  at.  their  image  in  the  water. 
If  approached  when  in  this  attitude  they  tumbledown 
into  the  water,  as  if  dead,  and  remain  submerged  for  a 
minute  or  two,  when,  at  a  considerable  distance,  they 
thrust  up  their  head  and  neck,  the  body  still  continue 
ing  under  water.  During  the  heat  of  the  day,,  they 
may  be  seen  in  great  numbers^  high  in  the  air,  and  di« 


the  mature  birds,  to  whid^ihejr  ave  not  aaaimOaled  till 
the  third  year.    Thei;r  moulting  takes  nlace  only  once     ^ 
a-year.     Their  confornuition,  as  was  long  since  ob«  ^*V 
served  by  Kay>  is  admirably  fitted  for  making  their 
way  through  the  water  with  great  expedition. 

C  glacuUist  GmeL  Lath.  &c.     Great  Northern  Diver,  GWui 
Greatest  Speckled  Diver^  Great  Loon,  Immer,  Imber, 
Emmet,  Ember  Gooie^  or  Great  Duucker,    Upper  man- 
dible  almost  straight,  the  under  bent  upwards,  broad 


Phaxtok. 
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rectly  above  lakes  or  rivers.     They  make  their  nest  of    in  the  middle,  and  channelled  beneath ;  length  of  the 
-*:^i         -.  n^i.^.-_  _!.:_  :  .t.r_t_     _  i  ^i_  .• .    bill  four  iuchcs,  and  from  one  to  four  lines,  according 

to  the  age  of  the  individual.  Length  of  the  full-grown 
individual  from  twenty-seven  to  thir^  inches ;  between 
four  and  five  feet  in  extent  of  wing ;  and  weight  fiom 
fifteen  to  sixteen  pounds,  bemg  one  of  the  largest  of  the 
tribe.  Frequents  the  arctic  seas  of  both  continents, 
and  breeds  among  the  fresh  waters  in  Greenland,  Ice« 
land,  Russia,  Norway,  Sweden,  the  Hebrides,  Orkneys, 
&c.  usually  selecting  the  least  accessible  spots  among 
the  reeds  and  flags.  The  eggs  resemble  those  of  a 
goose,  and  are  slightly  spotted  with  black.  The  fe- 
male defends  her  offspring  with  great  boldness,  snd 
sometimes  makes  the  intruder  repent  his  rashness.  The 
young  occasionally  visit  the  inland  lakes  of  France^ 
Germany,  and  Switzerland,.'  but,  except  during  severe 
weather,  they  are  seldom  met  with  in  England.  The 
northern  diver  is  capable  of  sustaining  a  lofty  flight, 
but  resides  mostly  on  the  sea,  feeding  on  sprats,  athe- 
rines,  and  other  small  fish,  or  fry,  on  which  it  pounces 
or  dives  with  great  address  and  violence.     Being  easily 


sticks  or  trees.  Their  skin  is  very  thick ;  and  their 
flesh,  though  fat,  is  dark-coloured,  and  of  a  disagree* 
able  oily  flavour. 

Phaeton,  Lin.  &&    Tropic  Binn. 

Bill  as  long  as  the  head,  thick,  strong,  hard,  aharpri 
edged,  much  compressed,  pointed,  slightly  sloped  from 
the  base,  edges  of  the  mandibles  widened  at  the  base, 
compressed  and  serrated  in  the  rest  of  their  length  ; 
nostrils  basal,  lateral,  covered  above  and  near  the  base 
by  a  naked  membrane,  and  pervious ;  legs  very  short, 
placed  far  back,  all  the  toes  connected  by  a  web; 
wings  long ;  tail  shorter,  but  characterised  by  the  elon^ 
gation  of  the  two  filamentous  middle  feathers. 

P.  phosnicurus,  Tem.  Red'Tailed,  or  Common  7Vo- 
pic  Bird,  Of  a  roseate  flesh-colour;  bill,  and  two 
middle  tail-feathers  red.  Two  feet  ten  inches  long,  of 
which  the  two  middle  tail-feathers  measure  one  foot 
nine  inches.  The  young  of  the  first  year  are  streaked 
black  and  white,  with  the  under  parts  white ;  the  biU 


black;  the  quill- feathers  tipt  with  white;  and  those  of    scared,  and  instantly  taking  refuge' under  water,  it  is 
the  tail  with  black,  constituting  P«  melanorhynchos,  of    with  difiiculty  shot ;  but  it  is  sometimes  accidentally 


some  authors ;  butt  in  a  more  advanced  state  they  are 
white,  with  the  middle  tail-feathers  black  at  the  base;i 
corresponding  to  P.  astkereus^  of  various  ornitholo- 
gists. These  birds  are  well  known  to  navigators,  and 
generally  announce  their  approach  to  the  tropics,  al« 
iough  they  sometimes  wander  to  the  latitude  of  V[\\ 
They  are  capable  of  supporting  long  flights,  and  of  re- 
posing on  the  water,  feeding  on  ue  flying'  fish  and 
others  of  the  finny  tribe  that  approach  to  the  surface 
of  the  water.  They  rarely  alight  on  the  ground,  and 
walk  with  awkward  heaviness ;  but  they  glide  through 
the  air,  or  along  the  water,  with  grace  and  nimbleness^ 
They  breed  mostly  in  desert .  or  unfrequented  islands, 

? lacing  their  nests  on  trees,  or  in  holes  of  abrupt  rocks. 
*he  female  lays  two  yellowish  white  eggs,  marked 
with  rust-coloured  spots.  Their  flesh  is  very  indiffer-i 
entfobd. 

CotYMBuay  Tern,  and  including  part  of  the  Linnian 
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Bill  of  moderate  dimensions,  straight,  very  pointedi 
compressed;  nostrils  basal,  lateral,  concave,  oblong,  half 
closed  by  a  membrane,  and  pervious;  legs  placed  rar  be- 
hind, tarsi  compressed,  the  three  fore  toes  very  long, 
and  quite  webbed,  the  hinder  short,  with  the  loose 
rudiment  of  a  web;  wings  short;  tail  very  short  and 
rounded. 

The  species  included  under  this  family  reside  chiefly 
in  the  water,  and  are  almost  habitual  divers.  On  the 
land,  which  they  scarcely  ever  visit  but  in  breeding 
time,  they  can  with  difficulty  walk,  or  hold  themselves 
in  an  erect  position,  so  that  they  are  then  easily  caught. 
They  nestle  on  small  islands  or  headlands,  generally 
lay  two  eggs,  and  devour  great  quantities  of  fish  and 
their  fry,  marine  insects,  and  even  vegetable  produc- 
tions.   The  sexes  do  not  externally  differ;  but  the 


caught  in  nets,  or  by  hooks,  at  a  considerable  depth. 
Its  cry  is  said  to  resemble  the  howling  of  dogs.  Im- 
mediately under  the  skin  there  is  a  layer  of  fat,  nearly 
an  inch  thick ;  but  the  flesh  is  reckoned .  uneatable 
The  skin,  which  is  tough,  and  covexjed.with  so(\  down, 
is,  in  some  of  the  northern  countries,  taqnect  end  used 
as  clothing. 

C.  septentrtonalis,  Lin.  &c.  Red-throated  Diver ^  orsepte 
Loon,  Prov.  Northern  Douker,  Rain  Goose,  or  Sprat  tuiu- 
Loon.  Bill  straight,  slightly  curved  upwards,  edges  of 
the  two  mandibles  much  bent  inwards ;  length  of  the 
bill  two  inches  and  ten  lines,  or  three  indiea.  Native 
of  the  same  cold  latitudes  as  the  other  divers,  with 
which,  also,  its  habits  coincide  The  male  and  female 
igre  so  constant  in  their  attachment,  that  if  one  of  them 
be  shot,  the  other  hovers  about  the  spot  for  days  toge- 
ther, and  will  sometimes  venture  so  near  the  sports- 
man as  to  share  the  same  fate.  They  make  a  howling, 
and  sometimes  a  croaking  noise,  which  the  Orcadians 
regard  as  a  presage  of  rainy  or  stormy  weather.  They 
are  seldom  seen  far  south,  except  in  very  severe  sea- 
sons ;  but,  in  winter,  they  pretty  regularly  visit  £ng* 
land,  Holland,  France,  &c  In  the  Orkneys  they 
statedly  breed.  The  nest,  which  is  placed  in  marshy 
situations,  among  reeds  and  flags,  is  usually  composed 
of  moss  and  grass,  lined  with  down  from  the  bird's  own 
breast,  and  containing  two  very  oblong,  olivaceous* 
brown  eggs,  marked  with  a  few  dusky  spots.  In  the 
harbour  of  Stromness,  this  species  has  been  observed 
to  make  great  havoc  among  the  fry  of  the  coal- fish. 

UaiA»  Brias.  Tern.    Coiatmbus  and  Alc^  Lin.    Guib* 

IrBMOT. 

Bill  middle-sized,  short,  stout,  straight,  pointed,  ^*^ 
compressed,   upper  mandible  slightly  inourved  near 
the  point;  nostrils  basal,  lateral,  concave,  longitudi- 


markings  of  the  young  are  very  distinct  from  those  of    nally  cleft,  llalf-closed  by  a  broad  membrane,  coveitd 
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Onitiw*  *w\A  {t$&tf9,  and  pervious  i  legs  shorty  placed  far  be- 
^'    htnd;  tarsi  slender,  furnished  with  only  three  toes, 
^"^^  which  are  placed  before  and  webbed ;  wings  short. 
The  guillemots,  like  the  divers,  are  residents  of  the 
northern  seas,  Kttle  fitted  for  moving  on  land,  and  seU 
dom  venturing  on  shore  except  in  breeding  time,  or 
when  impelM  hj  tempests.    During  the  rigour  of 
their  native  dimates,  they  migrate  southwards,  along 
the  coasts  of  some  of  the  countries  of  Europe.    They 
dive  with  great  facility,  and  swim  nimbly  under  water. 
They  breed  in  company,  in  the  holes  of  rodcs,  each 
female  laying  only  one  targe  tgg.    They  moult  twice  a* 
year ;  and  the  complete  winter  pltimage  of  the  sexes  is 
the  stme ;  nor  do  the  young  materially  difier  in  their 
mrkings  from  the  mature  birds. 
T^'c-         U.  (niie,  Lath.  Tem.     Cofymbus  troile,  and  Cdjfmhui 
mnor,  Gmel.     FoolUk,  at  Leiser  GHtUemoi^  Prov.  WUm 
lock,  Simii,  Kiddaw,  Guiilemt  Sea^hen,  Lavy,  Slrany, 
Lun^,  S/tuilock,  ice     Bill  much  compressed  in  its 
whole  length,  longer  than  the  head ;  wings  of  an  "uni- 
form  colour,  but  the  secondaries  tipped  with  white ; 
legs  dusky.    Length  from  fifteen  to  seventeen  inches ; 
extent  of  wing  twenty-seven  inches  and  a  half  $  and 
weight  twenty*four  ounces,  being  a  plump  and  heavy 
bird  in  proportion  to  its  siae.    Inhabits  the  northern 
seas  of  Europe,  Asia,  and  America,  migrating,  in  large 
troops,  in  winter,  to  the  coasts  of  Norway,  the  Baltic, 
Great  Britain,  Holland,  Prance,  itc  but  more  rarely 
wandering  to  the  interior  lakes  of  continents.    Feeds 
on  fish,  particularly  sprats,  marine  insects,  bivalve  tes« 
tacea,  &c.    It  often  breeds  in  company  with  the  auks, 
among  the  cliffii  of  the  rocks,  as  in  the  Isle  of  Priest- 
holm,  near  Anglesea,  the  Fern  Isles,  on  the  coast  of 
Northumberland,  and  the  precipitous  rocks  near  Scar- 
borough.   In  St.  Kilda,  it  arrives  about  the  beginning 
of  February,  and  is  hailed  by  the  inhabitants  as  the 
hsibinger  of  plenty.    A  rock-man  of  this  remote  island 
wiD  descend  m  the  night,  by  the  help  of  a  rope,  to  the 
ledge  of  a  precipice,  where  he  fixes  himself,  and  tying 
round  him  a  piece  of  white  linen,  awaits  the  approach 
of  the  bird,  wiiidi,  mistaking  the  doth  for  a  portion  of 
the  rock,  alights  on  it,  and  is  immediatel}^  dispatched. 
The  foolish  guillemot  lays  but  one  egg,  which  is  very 
large,  unprotected  by  any  nest,  and  has  such  a  slender 
hold  of  the  rock,  that,  when  the  birds  are  surprised 
and  fly  off  suddenly,  many  of  the  eggs  tumble  down 
into  the  sea.    The  eggs  are  beautifully  variegated  with 
black,  whitet  yellow,  blue,  and  green;  and  scarcely 
any  two  of  them  exactly  resemble  one  another.    These 
birds  seldom  quit  the  duty  of  incubation,  unless  dis- 
tarbed,  but  are  fed  with  sprats,  and  othersmall  fish,  by 
the  male*     In  places  where  they  are  seldom  molested, 
it  is  with  difficulty  they  are  put  to  flight ;  and  they 
may  sometimes  be  taken  with  the  hand,  whilst  others 
flounder  into  the  water,  making,  apparently,  little  use 
of  their  wings-     In  Orkney,  they  continue  throughout 
the  winter.    They  are  sometimes  very  numerous  in  the 
Frith  of  Forth,  where  they  seem  to  subsist  chiefly  on 
sprats. 
'*•  U»  /rry/lf ,  Lath.  &c.  Ccfymbuf  gryUe,  Lin.  &c.  Blacky 

or  SpoUed  CniiUmot,  Prov.  Greenland  Dove,  Sea  Tufile, 
TifHe,  &c.  A  lar^re  white  patch  on  the  middle  of  the 
wings ;  legs  red.  Black  above,  white  beneath ;  and  on 
the  cheeks ;  iris  brown.  The  mature  male  measures 
thirteen  inches  in  length,  twenty-twain  extent  of  wing, 
and  weighs' about  fourteen  ounces.  Inhabits  the  north- 
ern regions,  and  migrates  in  winter  to  more  southern 
kesfettdes,  hot  is  seldom  seen  oo  shore.  ^  It  is  common 
ia  the  Bay  of  Dublin,  and  continues  throughout  the 
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year.  Mr.  Henry  Boys  observed  both  the  old  and  OmUho« 
^oong  birds,  in  the  month  of  August,  near  Stonehaven,  ^  ^y; 
in  the  north  of  Scotland.  It  likewise  frequents  the ' 
Faroe  Isles,  the  Bass,  St.  Kilda,  &c.  visiting  them  in 
March,  making  its  nest  far  under  ground,  and  laying 
one  oblong  egg,  of  a  dirty  white,  blotched  with  large 
and  small  spots  of  blactc  and  cinereous,  which  are 
crowded  near  one  of  .the  ends.  Except  in  breeding 
time,  it  keeps  always  at  sea,  lives  on  fis>,  flies  low,  and 
generally  in  pairs.  It  cannot,  without  consideiable  dif- 
ficulty,  rise  from  the  ground.  Its  feathers  are  thick 
and  dose,  and  so  damp  with  the  quantity  of  oil  with 
which  the  bird  takes  care  to  anoint  them,  as  to  have  a 
very  rank  smell,  and  to  be  thus  unfit  for  the  purposes 
of  bedding,  for  which  they  would  otherwise  be  excel- 
lently suited.  The  Greenlanders  eat  its  flesh,  and  use 
its  skin  for  clothing,  and  its  legs  as  bait  to  their  fishing 


V.  alle,  Tem.  Alca  aile,  Lin.  &c.  V.  minor,  Briss.  Alie. 
Mergului  alle,  Vieil.  LUile  Auk,  or  Small  Black  and 
White  Diner,  Prov.  lAuU  Greenland  Ihve,  Sea  Turtle, 
Botche,  Rodge^  Batch,.  Ice^ird,  &c.  Bill  very  short, 
about  half  as  long^as  the  head,  and  very  little  arched. 
Theee  birds  inhabit  the  northern  seas,  at  least  as  high 
as  latitude  76°»  where  they  abound  among  the  chan- 
nels between  the  floes  of  ice.  During  storms  or  in« 
tense  cold,  some  of  them  are  impelled  into  more  south- 
erly climates,  but  very  few  of  them  breed  with  us. 
They  fbed  much  on  a  small  species  of  cancer,  and 
breed  in  the  holes  and  crevices  of  craggy  rocks,  with- 
out any  formal  preparation  of  a  nest,  &e  female  laying 
one  bluish-green  egg,  generally  without  spots,  but 
sometimes  minutely  sprinkled  with  dusky.  Captain 
Ross  and  his  crew  encountered  myriads  of  these  birds 
in  the  firozen  seas  through  which  they  navigated.  In 
July  and  August,  the  ship's  company  were  daily  sup- 
plied with  them,  and  rdished  them  as  a  palatable 
food,  destitute  of  any  fishy  flavour.  They  were  foutid 
in  particular  to  make  excellent  soup,  not  unlike,  and 
not  at  all  inferior  to,  that  made  of  hare.  The  Esqui- 
maux make  inner  garments  of  the  skins. 

PuALSRis,  Tem.   Alca,  Lath*  &c.    Stariki. 

^  Bill  Shorter  than  the  head,  depressed,  dilated  on  the  PBALxats. 
sides,  nearly  quadrangular,  notched  at  the  tip,  the 
lower  mandible  forming  a  salient  angle;  nostrils 
marginal,  in  the  middle  of  the  bill  linear,  half-con-  . 
cealedj  and  pervious ;  legs  short,  placed  far  behind,  tar- 
sus slender,  with  only  three  toes,  daws  much  incurved, 
wings  middle-sized. 

P.  eristatella,  Tem.  Alca  eristateUa,  Lath.  Tw/^^d  Cruutclla. 
Stariki,  or  Tvjled  Auk.  A  toft  on  the  forehead,  com- 
posed of  several  short  feathers,  from  the  middle  of 
which  rise  six  long  filamentous  and  silky  plumes,  which 
bend  forward  on  the  bill.  Scarcelv  larger  than  the 
missel-thrush.  The  young  is  the  Alca  Pugmaa,  Lath. 
&c.    Frequents  Kamtschatka,  and  the  islands  situated 

between  Asia  and  America. 

Fratbbcula,  Brisa.  VieiL    Mormok,  lilig.  Tem. 
Alca,  Lin.  &c.    Povfin. 

Bin  shorter  than  the  head,  deeper  than  long,  and  FaATsa* 
much  compressed;  both  mandibles  arched,  transversely  cula. 
channelled,  and  notched  towards  the  tip,  the  upper 
sharp- ridged,  and  elevated  above  the  level  of  the 
skull ;  nostrils  lateral,  marginal,  linear,  naked,  almost 
wholly  concealed  by  a  large  naked  membrane;  legs 
short,  placed  far  behind,  furnished  with  only  three 
toes,  all  directed  forwards  and  webbed,  claws  much 
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Ornitho  *  hooked ;   wingfl  short    The  birds  of  this  family  are 
'o^y*      nearly  allied  to  the  guillemots  and  the  penguins ;  with 

^^*^*'*^^  the  last  of  which  they  have  been  generally  dassed. 
Though  less  addicted  to  fly  than  the  former^  they  are 
very  seldom  found  on  land,  and  they  graze  the  surface 
of  the  sea  with  considerable  swiftness. 

Arctics.  F.  arctica,  Vieil.   Mormon  fratercula%  Tem.    Aka 

arctica,  Lin.  &c.  Puffin,  P^n  Auk,  or  Labrador  Auk, 
Prov.  Greenland  Parrot,  Tommys  Tammine,  Willichf 
Bqss  Cock,  Ailsa  Cock,  Sea  Parrot,  Cockandy,  Pope, 
Bowger,  CouUemeh,  &c.  Bill  compressed^  two- edged, 
upper  maiidible  with  three  grooves,  the  under  with 
two,  orbits  and  temples  white,  upper  eyelid  daggered, 
or  furnished  with  a  pointed  callus.  The  mature  male 
and  female,  both  in  their  winter  and  summer  dress, 
havffthe  crown  of  the  head,  all  the  upper  parts,  and  a 
broad  collar,  deep  and  glossy  black,  the  quill-feathers 
dusky  brown,  the  breast,  belly,  and  lower  parts»  pure 
white.  Length  about  twelve  inches  and  a  half,  extent 
of  wing  twenty-one  inches,  weight  about  twelve 
ounces.  The  bill,  which  imparts  such  an  appearance 
of  novel^ty  to  this  bird,  varies  considerably,  according 
to  its  a^e ;  for,  in  the  first  year,  it  is  small,  weak,  des- 
titute of  any  furrow,  and  dusky ;  in  the  second  year,  it 
is  larger,  stronger,  of  a  paler  colour,  and  discovers  a 
faint  vestige  of  a  furrow  near  the  base ;  but  in  the  third, 
and  more  advanced  years,  it  exhibits  great  strength 
and  vivid  colours. 

These  birds  inhabit,  in  vast  flocks,  the  northern  seas 
of  Europe,  Asia,  and  America.  They  are  very  common 
about  the  coast  of  Spitzbergen,  but  are  rarely  met 
with  at  any  great  distance  from  land.  In  their  south- 
ward progress,  they  have  been  found  about  Belleisle,  in 
the  Gulf  of  Gascony.  As  they  take  flight  with  great 
difficulty,  they  are  sometimes  run  down  by  boats,  or 
driven  ashore,  when  suddenly  caught  in  a  gust  of 
wind ;  but  they  can  fly  very  well  when  once  they  get 
wind.  l*bey  appear  in  many  parts  of  our  rocky  coasts, 
about  the  middle  of  April,  and  commence  breeding  to- 
wards tlie  middle  of  May.  On  the  Dover  cliffy,  and 
other  such  places,  they  deposit  their  single  white  egg 
in  the  holes  and  crevices  ;  but,  in  other  situations,  they 
burrow,  like  rabbits,  if  the  soil  is  light,  or  more  fre- 
quently, take  possession  of  a  rabbit's  bole,  and  lay 
their  egg  some  feet  under  ground.  On  St  Margaret's 
Island,  off  St  David's,  the  fishermen  put  their  nands 
into  the  holes,  and  the  pufBns  seize  them  so  obstinate- 
ly, that  they  allow  themselves  to  be  drawn*  out.  The 
Orcadians  drag  them  out  with  a  stick,  to  the  end  of 
which  is  attached  an  iron  hook.  The  flesh  of  the  old 
bird  is  both  rank  and  fishy,  but  the  young  ones,  which 
are  seized  before  they  are  quite  fledged,  when  pickled 
and  preserved  with  spices,  are  much  relished  by  some, 
and  are  allowed  to  be  eaten,  in  Roman  Catholic  coun- 
tries,^ during  Lent.  In  some  places  they  are  taken  with 
ferrejks.  The  nudes,  as  well  as  females,  perform  the 
office  of  sitting,  relieving  each  other  when  they  go  to 
feed.  The  young  are  hatched  in  the  beginning  of 
July,  and  the  re-migration  of  the  species  takes  place 
about  the  middle  of  August,  when  none  remain  be- 
hind, except  the  unfledged  young  of  the  latter  hatches. 
In  one  part  of  Akaroe,  a  small  island  off  Iceland, 
puffins  breed  in  vast  numbers,  forming  holes  in  the 
mould,  three  or  four  feet  beneath  the  surface.  Their 
princijpal  food  consists  of  shrimps,  and  a  minute  species 
of  Ae/ur;  but  thev  also  eat  small  fish,  and  particularly 
sprats.  The  Icelanders  use  their  flesh  for  bait,  and  it 
is  alleged  that  the  cod  prefers  it  to  any  thing  else. 
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Alca,  Lin.  Tem.    Auk.  i^^ 

Bill  straight,  broad,  compressed,  much  incurved  at  ^^""Y^ 
the  tip,  both  mandibles  half  covered  with  feathers,  Alca. 
and  grooved  near  the  point,  the  upper  hooked,  the 
lower  forming  a  salient  angle ;  nostrils  lateral,  mai^ 
ginal,  linear,  situated  near  the  middle  of  the  bill,  al- 
most entirely  closed  by  a  membrane,  and  covered  with 
feathers ;  legs  short,  placed  far  behind,  and  furnished 
with  three  fore-toes,  connected  by  a  web ;  wings  short 
The  auks  have  nearly  the  same  habits  as  the  other  ma- 
rine arctic  birds,  seldom  being  seen  on  land,  except  foi 
the  purpose  of  breeding,  and  resembling  the  guill^ 
mots,  in  particular,  in  their  mode  of  life,  and  in  Xsying 
one  large  egg,  M.  Temminck  has  ascertained  that 
thisy  moult  twice  a-year ;  that  the  sexes  do  not  mate- 
rially differ  in  external  appearance,  and  that  the  winter 
livery  has  been  erroneously  represented  as  the  appro- 
priate costume  of  the  female. 

A.  iorda,  Lin.  &c.     Razor-bill  or  Bazor^billed  Auk,ToriL 
Prov.  Alk,  Olke,  Folk,  Murre,  Marrot,  Scout,  Bawkie, 
&c    Wings  ending  at  the  rump  ;  tail  lengthened,  co- 
nical; size  of  the  teal.    The  full  grown  individuals 
measure  about  fourteen  or  fifteen  inches  in  length,  and 
twenty-seven  in  extent  of  wing.     They  inhabit  the 
arctic  seas  of  both  continents,  and  migrate  to  the  coasts 
of  Norway,  Holland,  Britain,  France,  &a  «Not  only 
do  they  associate  with  guillemots,  but  breed  in  tha 
same  places.    About  the  beginning  of  May  they  take 
possession  of  the  highest  cliffs,  for  the  purpose  of  incu* 
bation,  assembling  on  the  ledges  of  the  rocks  in  great 
numbers,  and  sitting  closely  together,  often  in  a  series 
of  rows  above  one  another.     There  they  deposit  their 
single  large  egg  on  the  bare  rock,  and,  notwithstanding 
the  multitudes  of  them  which  are  thus  mixed  together, 
no  confusion  takes  place ;  for  each  bird  knows  its  own 
egg,  and  hatches  it  in  that  situation.    The  sun's  ray% 
reflected  from  the  bare  rock,  doubtless  aid  the  heat  of 
incubation.    But  it  has  often  excited  wonder,  that  the 
eggs  are  not  rolled  off  into  the  sea  by  gales  of  wind,  or 
on  being  touched  by  the  birds  ;  and,  it  is  alleged,  tha^ 
if  they  are  removed  by  the  human  hand,  it  is  impossi- 
ble,  or  at  least  extremely  difficult,  to  replace  them  in 
their  former  steady  situation^    This  is  accounted  for 
by  some  ornithologists,  who  assert,  that  the  egg  is  fiixed 
to  the  spot  on  which  it  is  first  laid  by  a  glutinous  sub- 
stance, with  which  the  shell  is  coverc^d,  and  which 
keeps  it  firmly  in  its  place,  until  the  young  is  produced. 
The  egg  of  this  species  is  three  inches  long,  and  of  a 
greenish-white  colour,  irregularly  marked  with  dark 
spots.     When  eaten  with  salt,  pepper,  and  vinegar,  it 
is  reckoned  palatable ;  but  the  flesh  of  the  birds  them* 
selves  is  rank  and  fishy  tasted ;  and  yet  the  people  in 
Orkney  venture  over  the  most  dreadful  precipices  in 
quest  of  them. 

A.  impennis,  Lin.  &c.  Great  Auk  or  Penguin^  Prov.Iaipeia 
Northern  Penguin  or  Gair  FowL  Wings  destitute  of 
the  feathers  requisite  for  flight ;  size  of  a  goose.  The 
wings  are  very  short,  not  exceeding  four  inches  and 
one-fourth  from  the  tips  of  the  longest  quilUfeathers  to 
the  first  joint,  and  are  thus  useless  for  the  purposes  of 
flight,  but,  nevertheless,  verv  serviceable  in  awinuning 
under  water.  The  great  auKs  frequent  the  frozen  seas 
as  far  north  as  navigators  have  penetrated,  seldom 
straying  far  from  land  or  floating  ice,  and  yet  never 
quitting  the  water  but  for  the  purposes  of  breeding, 
being  nearly  as  unfit  for  walking  as  for  flying,  anc^ 
when  on  shore,  holding  themselves,  like  the  other  auks 
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Otitbo*  afid  penguiiu,  in  a  nearly  Tertical  position.  They  visit, 
k|7.  though  in  no  great  numbers,  the  Orkneys  and  St, 
Kilda,  arriving  about  the  beginning  of 'May,  and  de- 
parting about  the  middle  of  June.  On  the  ledges,  or 
in  the  fissures  of  rocks,  or  in  holes  of  its  own  eiccava« 
tioD,  and,  frequently,  close  by  the  sea-mark,  the  female 
lays  a  single  egg*  of  a  very  large  size,  being  about  six 
mches  long,  of  a'white  or  roan  cast,  marked  with  nu- 
merous black  or  purple  lines  and  spotSf  which  have 
been  compared  to  Chmese  writing. 

SPBiNiscufl,  Briaa.  Tern.    Aptenodytbs,  Lath.   Pcn« 

ouiic. 

Bill  shorter  than  the  head,  compressed,  very  thick, 
strong,  hard,  straight,  hooked  at  the  tip,  obliquely 
grooved,  edges  of  both  mandibles  bent  inwards,  the 
under  covert  with  feathers  at  the  base,  and  truncated, 
or  obtuse  at  the  tip ;  nostrils  small,  lateral,  placed  near 
the  middle  of  the  bill,  and  cleft  in  the  furrow';  legs 
very  short,  thick,  placed  quite  behind  the  centre  of 
gravity,  four  toes  directed  forwards,  of  which  three  are 
webbed,  and  the  fourth  is  little  more  than  a  toberde ; 
wings  incapable  of  being  used  for  flight,  the  feathers  on 
them  being  so  short  as  to  resemble  scales.  The  birds 
of  this  genus  inhabit  the  South  Seas,  from  the  equator 
to  the  antarctic  cirde,  and  are  analogous  to  those  of  the 
preceding,  in  colour,  food,  and  habits.  They  are  forti- 
fied against  cold  by  an  abundance  of  fat ;  they  swim 
very  swifUy  ;  and,  on  land,  they  cackle  like  geese,  but 
in  a  hoarser  tone. 

S,  demersus,  Tem.  Apienodytu  dcmena,  I^th. 
Eudopies  demersa,  Vieil.  Cape  Penguin,  Bill  and  legs 
black;  eye-browa  and  pectoral  band  white.  Black 
above,  white  beneath.  Size  of  a  small  goose,  and 
about  twenty- one  inches  long.  There  are  two  or  three 
varieties.  Inhabits  the  Southern  Seas,  chiefly  abput 
the  Cape  of  Good  Hope.  Like  its  congeners,  it  swims 
and  divea  with  great  expertnesa,  but  hops  and  flutters, 
in  a  strangely  awkward  manner,  on  land;  and,  if  hur« 
ried,  it  atumbles,  or  makes  use  of  its  imperfect  wings 
as  legs,  till  it  recovers  its  upright  posture,  crying,  at 
the  same  time,  like  a  goose,  but  with  a  hoarser  voice. 
When  it  has  scratched  a  hole  in  the  sand  among  the 
bushes  on  the  shore,  it  lays  two  white  eggs,  which  are 
in  request  by  epicures.  Should  a  person  happen  to 
come  within  reach  of  its  bill,  when  it  is  tending  its 
eggs  or  young,  it  bites  severely. 

^S.  minor,  Tem.  Aptenodytes  minor.  Lath.  Eudypies 
minor,  Vieil.  Liltle  Penguin.  Bill  of  the  same  confor- 
mation as  the  preceding,  with  the  upper  mandibles 
blackish,  and  the  inner  blue  at  the  base.  Upper  plum- 
age aab*blue,  and  dusky-brown  at  the  origin  of  the 
feathers,  the  under  parts  white.  Size  of  a  teal,  about 
fourteen  inches  long.  Inhabits  New  Zealand,  where  it 
digs  deep  holes  in  the  earth,  in  which  to  lay  its  eggs. 

5.  cArysticome,  Apienodyiee  chrysocomt,  Lath.  £«- 
dypiei  chrtfiocome,  Vieil.  Crested  Penguin.  Bill  red, 
and  three  mchea  long ;  upper  mandible  curved  at  the 
end,  the  lower  obtuse.    These  birds  are  inhabitants  of 


sev^al  of  the  South  Sea  islands.  They  have  the  names  Omlthtf- 
of  Hopping  Penguins  and  Jumping  Jacks,  from  their  '"gy- 
action  of  leaping  quite  out  of  the  water,  sometimes 
three  or  four  feet,  on  meeting  with  any  obstacle  in  their 
course,  or  even  without  any  other  apparent  cause  than 
the  desire  of  advancing  by  that  manoeuvre.  This  spe* 
cies  seems  to  have  a  greater  air  of  liveliness  in  its  coun- 
tenance than  almost  any  of  the  other  penguins;  yet  it 
is  still  a  very  stupid  bird  ;  and  so  regardlesa  of  ita  own 
safety  as  even  to  suffer  any  person  to  lay  hold  of  it. 
When  provoked,  it  erects  ita  crest  in  a  very  beautiful 
manner ;  and  we  are  told,  that,  when  attacked  by  our 
voyagers,  it  ran  at  them  in  flocks,  picked  their  legs, 
and  spoiled  their  clothes.  Their  sleep  is  uncommonly 
profound,  and  they  are  very  tenacious  of  life.  They 
form  their  nests  among  those  of  the  other  large  sea- 
fowls,  making  holes  in  the  earth  with  their  bills,  and 
throwing  back  the  dirt  with  their  feet.  The  female 
l^enerally  lays  only  a  single  egg.  They  are  often  found 
in  great  numbers  on  the  shores  where  they  havie  been 
bred.  The  caiaracie»,  which  some  authors  .describe  as 
a  separate  spedes,  appears  to  be  only  the  young  of  the 
present 

« 

APTBNODTTEa,  Forst.  Tem. 

Bill  longer  than  the  head,  slender,  straight,  inflected  Aptkxo- 
at  the  tip,  the  upper  mandible  furrowed  thndughout  itai>TTXS. 
length,  the  under  wider  at  the  base,  uid  -covered  with 
a  naked  and  smooth  skin ;  nostrils  in  the  tipper  part  of 
the  bill,  and  concealed  by  the  feathers  in  the  front; 
legs  very  short,  thick,  placed  far  behind,  four  toes  di- 
rected forwards,  three  of  which  are  webbed,  and  the 
fourth  very  short ;  wings  incompetent  for  flight 

A.  Palachonica,  Lath.  &c.  Eudyptes  Patachonica,  Vieil*  Patacho- 
Patagonian  Penguin.  Bill  and  legs  black;  ears  with  anica. 
golden  spot ;  lower  mandible  tawny  at  the  base ;  irides 
hazel ;  nead  and  hind  part  oi  the  neck  brown ;  back 
dark-blue;  breast,  belly, and  vent,  white.  Sour  feet  three 
inches  long ;  and  some  individuals  have  weighed  thirty 
pounds.  Inhabits  Falkland  Islands,  Nevv  Guinea,  and 
some  of  the  islands  of  the  South  Sea.  It  is  so  stupid  as 
to  allow  itself  to  be  knocked  down  with  sticks.  M. 
Bougainville  caught  one,  which  soon  became  so  tame 
as  to  follow  and  recognise  the  person  who  had  the  care 
of  it.  For  some  time  it  fed  on  flesh,  fish,  and  bread, 
but  gradually  grew  lean,  pined,  and  died.  This  spe« 
cies  is  not  only  the  largest,  but  the  fattest  of  the  ge- 
nus ;  and  its  flesh,  though  black,  is  not  very  unpaUt- 
able. 

M.  Temminck  lias  formed  his  conduding  order  of  laert  tnrdf. 
those  birds  which  he  terms  ineri  or  sluggish,  and  com- 
prises under  it  the  Apteryx  of  Shaw,  and  the  Didus  at 
Linn6,  and  others ;  but  so  much  obscurity  still  hanga 
on  the  history  of  these  real  or  fictitious  families,  that  it 
may  be  more  prudent  to  wait  for  further  information, 
than  to  repeat  the  vague  and  discordant  statements  of 
authors  who  never  saw  a  live  individual  of  Xhe  tribe. 
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insecttTorous,  43 
limited  survey  of, 

13 
noble,  of  prey,   ib. 
nocturnal,  of  prey, 

26 
omniTorous,  30 
palmiped,  147 
pinnatified,  145 
sluggish,  171 
web-footed,  147 
zygodactylous,  82 

Bittern,  132 
greater,  ib. 
little,  133 
rayed,  ib. 
mlbus,  lb. 

Black  .bird,  47 

Black-cap,  58 

Black  .game,  116 

Black-ouzel,  47 

Blue-bird,  55 

Bombycilla,  39 
Bohemica,  ib. 
garrula,ib. 

Bonasa      umbeUns, 
117 

Booby,  167 
common,  ibk 

Botaurus      stellaxis, 
132 

Brachjrpus  murarius, 
103 

Biachyuri.  88 

Bramble,  76 

Brarabling,  ib. 

Break-stones,  154 

Bucco,  87 
tamatia,  ib. 

Buceros,  36 
AbyssinicQS,  38 


Bttoeiroi, 

coitmatuf  •  38 

Malabaricus,  37 

nonoceros,  ib. 

nasotus,38 

niger,37 

rhinoceros,  ib. 

Tiolaceus,  ib. 
BuU-flnch,  73 

greatest,  63 

gross-b«sk,  ibb 
Bunting,  69 

black-head,  tb. 

Ctrl,  71 

common,  69 

oiange-shouldtted, 
80 

ortolan,  70 

reed,  69 

irioe,70 

ahaft-tsUed,  80 

snow,  71 

Whidaw,  80 

ydlow,  69 

bnphaga,  39 
Burgomaster,  150 
Butcher.bird,  43 

greater,  ib. 

leaft,68 

lesser,  44 
Bustard,  120 

git«t»  «b- 

Uttle,  ib. 

thick-kneed,  124 
BusUrnelle,  120 

field,  ib. 
Buzzard,  24 

bald,  81 

ooounoo,  26 

honey,  24 

moor,  25 

Turkey,  15 
C 
Calao,  36 
Calidris,  124 

arenaria,  ib. 
CallsMs,  38 
Canary-bird,  79 
Capercailzie,  115 
Capri  mulgus,  104 

JSuropaus,  104 

Virginianus,  104 
Carbo,l65. 

cormoranus,  ib. 

graculus,  166 

Sinensis,  ib. 
Cardinal,  50 
Carduelis  serinus,  76 

vulgaris,  78 
Cariana,  144 

crested,  ib. 
Carouge,  81 

Baltimore,  82 

icteric,  81 

rcd'fthouldcred,  81 

Ted<.wingcd,  81 
Cassicus,80 

aisutus,  ibb 

hemorrhous,  81 

icteronotus,  ib. 
Cassique,  80 

black  and  yellow, 
81 

crested,  80 

red-rumped,  81 
Cassowary,  123 

galeatcd,  ibb 
Cassnarios,  ib» 

emeu,  ib. 

galeatus,  ib. 

KoTsi  HoUandia, 
ib. 
Cathaites  peronopte- 

nii|  16 


INDEX. 

Gerth]a,93 

cyanea,  ib. 

familiajis,  ib. 

muraria,  ib. 

amnio,  94 
Charadrius,  184, 125 

Alexandrinus,  126 

Asiattcusi  ib. 

calidris,  124 

Cantianus,  126 

hiaticula,  ib. 

bimantopus,  125 

norinellos,  126 

cedicnenms,  124 

plurialis,  125 

nibicundus,  1 24 

Sibirictts,  126 

Tartarieos,  ib. 

torquatus,  ib. 
Chatterer,  39,  50 

Bohemian,  39 

carunculated,  51 

crimson,  50 

grey,  ib. 

Pompadour,  ib. 

purple-breastedyibb 

red,  ib. 

sUk-tail,  39 

variegated,  50 

waxen,  39 
Chaza,  143 
Chough,  Comidij  36 
Cidnurus  regius,  42 
Ciconia,  129 

alba,  ib. 

argala,  130 
Cinclus,49 

aquaticus,  ib. 

£uropsBus,  ib. 

minor,  137 

torquatus,  ib. 
Cock,  111 

Bantam,  112 

black,  116 

crested,  118 

crisped,  113 

domestic  112 

Dorking,  ib. 

fork-tailed,  113 

frizzled,  ib. 

game,  112 

ngantic,  HI 

Jago,  ib. 

Indian,  110 

jungle,  112 

Macartneyan,  113 

of  the  motmtain, 
116 

Negro,  113 

Paduan,  111 

rumpless,  113 

•ilk,  ib. 

Turkish,  112 

wild,  ib. 

of  the  wood,  116 
Cockatoo,  89 

black,  ib. 

broad-crested,  ib. 

great  black,  ib. 

great  red- crested, 
ib. 

yellow-crested,  ib. 
Coccothraustea  vulga- 
ris, 74 

cardinalis,  80 

chloris,  74 

petronia,  76 
Coccyzus  pyioptenis, 

86 
Colemouse,  66 
Colius,  80 

capensis,  ib. 

erythfopus,  ib. 

Pnroyansas,  ib. 


CoUus, 

striatttt,  80 
Coty,  ib. 

Cape,  ib. 
Columba,  106 

arquatrix,  ib. 

ooronata,  107 
^domestica,  106 

livia,  ib. 

livia  domestica,  ib. 

migratoria,  107 

oenas,  106 

palumbus,  ib. 

turtur,  106 

tympanistina,  ib. 
Colymbus,  146,  168 

Caspicus,  147 

cristatus,  146 

gbcialis,  168 

grylle,169 

Hebridicus,  147 

minor,  ib. 

obscurus,  ib. 

parotis,  146 

mbricoUis,  ib.' 

subcrisutus,  ib. 

troile,  169 

urinator,  146 
Condor,  16 
Coot,  146 

bald,ib, 

black,  ib. 

common,  :b. 
Coracias,S9 

erythroramphos, 
36 

garrala,  39 

militarts,  50 
Cormorant,  166 
Corvorant,  ib. 

Chinese,  166 

fishing,  ib. 

green,  ib. 
Corvas,3d 

braehyunis,  49 

caryocatactes,  36 

corax,  30 

comix,  32 

corone,  33 

cristatus,  36 

frugitq^,  S3 

ghmdarius,  36 

graeuhis,  36 

Jamaicensis,  34 

mooedula,  ib.   • 

pica,  3i 
Corythus  enudeator, 

73 
Cotinga,  50 

purple-thronted,  50 
Couricaca,  136 

solleikel,  ib. 
Crake,  141 

gallinule,  ib. 
Crane,  128 

Balearic,  129 

common,  128 

crowned  African, 
129 

cigantic,  128, 130 

jNumidian,  128 

Siberian,  ib. 
Creeper,  93 

common,  ib. 

cyanean,  ib. 

mocking,  94 

waU,  93  . 
Cross-beak,  73 
Cross  bill,  ib. 
Crotophaga,  86 

ambulatoria,  ib.. 

pirigna,  ib. 

varia,  ib. 
Ciow,30 


CrMT, 

carrion,  31 

carrion  of  Jamai- 
ca, 15 

chattering,  34 

Common,  31 

grey,  ib. 

hooded,  ib. 

homec^  37 

red-legged,  36 

Hoyston,  31 

short-tailed,  48 

spotted,  36 
Oryptura,  119 

magoua,  ib. 
Crypturus,  ib. 
Cuculus,  83 

Americanus,  86 

caftorus,  83 

guira,86 

indicator,  83 

Persa,82 
C^koo,  89 

Brasilian  crested, 
86 

CaraUni,  86 

common,  83 

honey,  ib. 
Curassou,  1 10 

crested,  ib. 

Indian,  ib. 
Curlew,  13^ 

C«pe,  137 

comn^ott,  136 

stone,  124 
Cursores,  120 
Curucui,  86 

red-bellied,  87 
Curvirostris  vulgaris, 

73 
Curwillet,  124 
Cuuwater,  147 
Cypselus,  102 

Alpinus,  ib. 

apus,  103 

murarius,  ib. 
D 
Dacnis,82 

Cayana,  ib. 
Darter,  167 

white.bellied,  ib. 
Daw,  34 
Demoiselle,  128 

crowned,  129 

Numidian,  128 
Dicbolophus,  144 

cristatus,  U>. 
Dicrurus,  51 

moMcus,  ib. 
Didus,  171 
Diomedea,  156 

exulans,  ib. 

fuligioosa,  lb. 
Diplectron,  109 
Diver,  168 

black,  163 

great  northern,  168 

greatest  speckled, 
ib. 

lesser  toothed,  164 

smalL  black    and 
white,  169 
Dottrel,  126 

ringed,  ib. 

sea,  127 
Dove.    See  Pigeon* 
Dromaius  ater,  123 
Drongo,  51 

fork -tailed,  ib. 

musical,  ib. 
Duck,  159 

black,  163 

Cairo,  ib. 

cddcr,  161 


Dnift, 

eider,  iK 
fi«ld,  ISO 
g«atblsckj« 
greet    blid  i 

white,  162 
grry-beidcdjl 
Canines,  ib. 
haricquia^Ui 
Indiin,  I  OS 
king,  ib. 
long-taUci  ib. 
Muiooyy.jb. 
mudc,  ib. 
pintail,  161 
St.  Cuthbcn'M 
shovder,  1(1 
velvet,  163 
white-fsccd,  ik 
i^d,  159 

Dunlin,  137 
£ 

Eagle,  19 
albesccDt,  R 
blsck,  19 
common,  ik 
fishing.  21 
grtffiirdi  ib. 
imperial,  19 
osprey,  21,  II 
plaintiTf,  II 
ring>tail,  19 
vough-footcd,  II 
royal,  19 
spotted,  21 
of  tbemn,  20 
vociferotts.21 
WBriike,2l 
white-tail,  19 

£dolius,51 
foificatui,ib. 
musical,  ib. 

Edder,  162 

£gret,  132 
little,  ib. 

Eider,  162 

£mberiza,69 
anudiDsecs,  I 
drlos,  71 
citrinells,69 
deatborsB,  TI 
glarialiSfib. 
horlu!ana,  70 
loogirauds,  81 
miliarii,69 
montaas,  71 
raustelins,  ib. 
niralis,  ib. 
oryzivors,  70 
paradises,  60 
posBerina,69 
f«gi»,80 
Schaeoicii8,f 

Emmer,  169 

Emu,  123 

£udyptei,17I 
chrysocome,  il 
demerss,  ib. 
minor,  ib. 
Paiacbonifti 
F 

Falcincllus  m| 
desoens,  42 

FalcD,  17 
■bietinos,  ib. 
SBsaloo,  18 

nlbcscens,  ti 
albicans,  25 
albiciodus,  t 
albieitla,  ib. 
apirorus,il 
•quila,  19 
nrmiger,  21 
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i«  IS 
cut.  MS 

n«,  19 
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ius,  9S 
ih. 
83 

^   SI 
SOS    18 
ons,  85 

iM,  19 

us.  18 

,«* 
••  18 
»•  ibb 
3I9,   81 
84 

•••  83 
ck,  IS 


SI 


9 
3 


a,  84 


is,18 
35 
94 

«!■•   19 
0,18 
nlniy  19 
28 

7 

If  tbb 
.18 

S*  23 

9 

)c,17 

egged*  84 

iiingo,  19 

.taikd9  23 

,78 
74 
{ 
i 
tcd.Iiolc,77 

ri 

75 

MUpole,  78 
tkd«80 
in,  76 
imd,60 
5 

r6 

tikd«80 

7» 
S 

r7 

>,133 
«^52 


tyrfiit,  52 
Fly-hunter,  51 

m)Uer»  ib. 

pamdse,  ifcb 

royal,  ib. 
Fntereok*  160 

alcHca,  170 
Frcgilui  gnctilnty  36 
Fr^te,  166 
FijgMe>4Mid«  ib.     • 
Frigate-pflicao,  iU 
f  ringills,  74 

BonooieiittSf  75 

Cidebf,  76 

Canaria,  79 

cannabiaa,  77 

cardtnalvy  80 

cardi|«UB,  78 

chloris^  74 

cQ0cothraittt«i|  74 

donaesiiea,  75 

flsfiiDfUM,78 
laoeim,  75 
liiwia,  78 
liootat  77 
longinoda.  80 
Lulenaii  76 
'    moaiaaa,  75 
m<mcUnngU]a».  76 
montiuQi,  77 
.  paradiaea,  80 
petronia,  75 

■exinuav  76 

apinuit  77 

•talia»75 
Fnltea,  143, 145 

aterrbna,  145 

atra,  ib. 
Folmary  153 

6 

GadvelU  161 
Galgulos    gurnlui^ 

39 
GaUiaago    AlpiBa, 

137 
GaUsmla,  141. 143 

cfaloropu^  142 

oex,  141 
.    porsana,  142 
Gallinule,  142 

purple,  143 

ipouedy  142     . 
Galliu,  111 

critpiM,  113 

domctdetM*  118 

ecauittua,  113 

fuTcatiiit  ib. 

signtois.  111 

IndieiM,  112 

Macactneyi,  113 

roorio,  ib. 

Soooeratitt  112 
Gaoaet,  167 
Garganey^  162 
Oanrufaia  i^wdariaai 

35 
Geese,  156 
GUreala,  144 

A«itnafla»ib. 
ria,  ib. 


Senegaleqiiif,  ib. 

torquata,  ib. 
Glaueopii,  38 

cinerea,  ib. 
Goatnickar,  104 

Kuropcau,  ib» 

ndcUiTD^,  ib. 

Virgitiiaii«  ib> 
Oodwig  ISO 
ib.. 


Godwic, 

leawr,  139 
Goldfioch,  78 
Gaoaandar,  164 
.    TCd^breastedy  104 
Goofte,  156 

bean.  157 
ben)ade,ib. 

brent,  158 

broad,  ib. 

ember,  168 

.gr^.lflg,  156 

Btnall  wild,  157 

Bolan,  167 

•oland,  ib. 

wild,  156 
Goehawks,  22 
Goura,  107 

carunculata,  ib. 

corpnata,  ib. 
Grails,  124 
Grebe,  146 

Uaek'ckin,  147 

crested,  146 

dusky,  147 

greater  crested.  1 46 

Hebrid^Uf 

horoed,  ibl. 

littk,  ib. 

rednecked,  146 

ScIaYoniao,  147 

tippet,  146 
Gicy.  161 
Gross-beak,  74 

AbyssiniaD,  72    . 

cardinal,  80 

green,  74 

Hamburgh,  76 

haw,  74 

haw-finch,  ib. 

pensile,  72 

Philippine,  ib* 

pile,  73 

red,  80  i 

sodajUe,  72 
Grous,  115 
'bkck,ll6 

great,  115 
.hazel,  116 

red,  117 

rock,  116 

ruffed,  117 

sboulder  knot,  ib. 

white,  116 

wood,  115 
Grusv  128 

diierca,ib. 

gigantea,  iby 

leucogeranus.  ib. 

paronina,  129- 

▼irgo,  128 
Guan,  111 

crested,  ib. 
Guazu,  119 
Guilkinot,  168 

bUck,  169 

foolish,  ib. 

lesser,  ib. 

spotted,  ib.. 
Guinea-fowl,  114 
Gull,  149 

arctic,  153 

Uack-backed.  150 

bUck^ieaded,  152 

brown,  153 

brown-masked,  152 

common,  151 

glaucous,  150 

great    black  -back- ' 
ed,  ib. 

great    black    nd 
white,  ib» 

herring,  ib. 

iioryt  UBtL 


INDEX. 

Gull, 

kittiwake,151 

lauehiog,  152 

little,  ib, 

parasitical,  153 

pewit,  152 

pjgoiy,  ib. 

otbinian,  ib. 

ailvery,'  150 

skua,  153 
Gypetus     barbatus, 

16 
Gypogeranus,  26 


HsBAatopus  ottrale- 

gu8,125 
Halcyon,  98 
Hammer,  yellow,  69 
Hard  -beak,  pine,  73 
Hawks,  17 

fishing,  21 

genta,  18 

gentle,  ib. 

Mosquito,  104 
Hazeal,  130 
Heathcock,  117 

ruffed,  ib. 

shoulder-knot,  ibb 
Hen  hanier,  25 
Han,  Pharaoh's,  16 
Heron,  130 

African,  132 

chesnut,  ib. 

common,  131 

aested-purple,  132 

crowned,  129 

Kuropean     night, 
132 

Gardenian,  ib. 

gigantic,  130 . 

lesser  ash-coloaied, 
132 

litde,  133 

night,  132 

purple,  ib. 

rufous,  ibb 

soewy,  ib. 

spotted,  ib. 

sqiiacoo,  133 
Himsntopos,  125 

melanopterus,  125 
Hirundo,  98 

ambrosiaca,  102 

apus,  103 

esculenta,  102 

fucjphaga,  ib. 

melba,  ib^ 

pelasgia,  ilk 

pratincola,- 144 

riparia,  101 

riifa,  ib. 
.  lustica,  98 

urbica,  100 
Hobby,  18 

HOCGO,   110 

Crested,  ib. 

Indian,  ib. 
Honey-guide,  88 

great,  83 
Hoop,  96 
Hoopoe,  ib. 

Qommon,.  ib. 

hen,  50 
Hombill,  36 

Abyssinian,  38 

cre«cent,  37 

crowned,  38 

red-billed,  ib. 

rhinoceros,  37 

Senega],  38 

violaceous,  37 

unicorn,  ib. 
HoiSemM^  138 


Hofseman, 

common,  138 
idowlet,  ?8 
Humming-biid,  94 

crested,  95 

crested  greeny  ib. 

least,  96 

long-tailed  red,  95 

mango,  ib. 

red- throated,  ib. 
'topaz-throated,  ilk 


Ibis,  135 

bay  and  glossy,  ib. 

black,  ib. 

Egyptian,  ib. 

falcinellus,  ib* 

green,  ib. 

refigiosa,  ib. 

rubra,  ib. 

scarlet,  ib. 
Icterus,  40 

Dominicensis^  ib.  - 

nigricoUis,  ib. 
Imber,  168 
Immer,  ib. 
Indian-bird,  81 

scarlet  -  feathered, 
.      ih. 

J 
Jacana,  142 

chesnut,  ib. 

Chili,  ib. 

faithful,  143 
Jackdaw,  34 
Jager,  152 

brown,  153 
^     parasitical,  ib. 
Jay,  35 

bkie.  36 
Jerfalcon,  18 

brown,  ihi 

white,  ib. 
K 
Kamichi,  144 

horned,  ib. 
Kate,  76 
Keel-biU,  86 

piririgua,  ib. 
EestiU,  19 
Kingfisher,  97 

common,  ib. 

JEluropean,  ib. 

giant,  98 

great  brown,  98 
Kite,  23 

common,  24 
Kittiwake,  151 
Knot,  137 


Laemmer  Geyer,  16 
Lanius,  43 

collaris,  44 

oollurio,  ib. 

drongo,  51 

exctkbitor,  43 

forficatus,  51 

Italicus,  43 

minor,  ib. 

Poroeranus,  44 

ruficollis,  ibb 

rufus,  ib. 

tu(ilus,  ib. 

spinitorqueni,  ib. 

tyrannus,  52 
Lapwing,  126 

crested,'  ib.. 
Lark,  63 

calandre,  ib. 

crested,  64 

field,  ib. 

gntttt  flKCitodyib* 


Lark, 
lesser  calandre,  64 
lesser  crested,  ib. 
marsh,  63 
pipit,  ib. 
sandy,  65 
sky,  64 
tit,  63 
willow,  ib. 
wood,  65 
Laru^  149,  152 

argenutus,  150 

canus,  151 

capistratus,  152 

cataractes,  153 

cinerarius,  152 

eburoeus,  151 

eiythropus,  152 

fuscus,  151 

glaucus,  150  ' 

marinus,  ib. 

minutus,  152 

parasiticus,  153 

ridibundus,  152 

rissa,  151 

Sabini,  152 

tridactylus,  151 
Lcstris,152 

cataractea,  153 

parasiticus,  ib. 
Limicula,  139 
Umosa,  ib.     , 

mdanura,  ib. 
Linaria  borealis,  78 
Linnet,  77 

brown,  ib. 

common,  ib. 

grey,  ib. 

lesser    red-headed, 
78 

mountain,  77 

red-breastiBd,  ib. 
Long-neck,  133 
Long-shanks,  125 
Loon,  168 

great,  168 
Lbphorhyndias,  144 

cristatus,  ib. 
Lq>hyrus,  107 
Loxfa,73 

Abyssinica,  72 

Capensis,  80 

cardinalis,  ib. 
,  chloris,  74 

coccothraustes,  ib. 

curvirostra,  73 

eoucleator,  ib. 

Hamburgia,  75 

Philippine,  72 

pyrrhiUa,  73 

socia,  72 
Luen,  114 
M 
Maccaw,  88 

blue,  ib. 

Brazilian  gteeo,  ib. 

red,  lb. 

scarlet,  lb.  ^ 
Maerocercus,  ib. 

maccao,  ib, 
Macruri,  ib. 
Magpie,  34 
Mallard,  159 
Man -of- war  bird,  155 
Manikin,  50 

black-capped,  ib. 

Slue,  82 

crested,  50 

Peruvian,  Ib. 

nd  and  black,  ib.. 

rock,  50 
Mazapana,88 
MarUn,  100 

bank»101 
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Martiii, 
biack,10S 
oommo|),  lOt^ 
greatest,  102 
house,  ib. 
saqd,  101 
screech,  lOS 
Marfinet,  ib. 
Martlet,  ib. 
Meleagris,  109,  111 
galiopaTO,  109 

satyra,  114 
Mdithreptus  aannio, 

94 
Merganser,         red- 
breasted,  164 
Mergolus,  alle,  169 
Merges,  164 

fllbellus,  ib. 

merganser,  ib. 

senator,  ib. 
Merops,  97 

apiastep,  tb. 

.  rufus,  94 
Merlin,  18 

American,  19 

New  York,  ib. 
Messenger,  26 
Micropus    mttrarins„ 

103 
Missel,  45 
Missel>bird,  ib. 
Mock-biid,  48 
Momof,  38 

blue-bellied,  ib. 

Brasilian,  ib. 
Momota  Brasiliensis, 

ib. 
Momotos  Bnttflien* 

sis,  ib. 
Moor.cock,  1!7 
Moor*coot,  142 
Moor-fowl,  117   . 
Moor-hen,  142 
Moor-titling,  53 
Mormon,  169 

ftatercula,  170 
Moroe,  83 
Morus,  167 

pula,  ib. 
MotacHIa,  53 

acredula,  60 

alba,  61 

albida,  ib. 

arundinacea,  57 

^tricapilla,  58 

boanua,  62 

Calliope,  55 

Gayana,  82 

chrysogastrt,  62 

dnerea,  61 

flava,62 

hippolais,  60 

hortcnsis,  58 

imitatrix,  54 

Melanope,  62 

modularis,  59 

mesquita,  58 

oenanthe,  53 

pensilis,  61 

pboenicura,  55 

Frovindalis,  62 

v^guhis,  59 

nibeoola,  51 

zubetra,  53 

Kubioola,  ib. 

nlicarxa,  58 

Sueeica,  &S 

slalisyib. 

sylria,  59 

trochiloff,  60- 

trogloditcs,  61 
Mother  4}arey*i 

kena,  154 


174 

■Ibieollis,  ib. 
stiicapillii,  ib. 
ooUarii,  ib. 
griaoU,  ib. 
pandisi,  51 
mbricollis,  50 
tyrannus,  52 
Mnidpeta,  51 
pandisi,  ib. 
pristrinaria,  ib. 
Musophaga,  82 

Persa,  ib. 
Myrmothera,  49 
bracbyura,  ib. 
cantans,  ib. 
tinniens,  ib. 
tintiDDabulata.  ib. 
N   ' 
Nectarinia,  93 
cyanca^  ib. 
rufa,  94 
•annio,  ib. 
If  ectar-cucker,  93 
cyanean,  ib. 
mocking,  94 
rufous,  ib. 
Neophron  percnopCe- 

nis,  16 
Nightingale,  55 
Nis?er,  16 
Noddy.  149 
Nudfraga     caryoca- 

tactes,  36 
Numenius,  136 
Africana,  137 
arquata,  136 
pygmfBus,  137 
flubarquata,  ib. 
▼ariabilis,  ib. 
Nuinida,  114 

meleagris,  ib. 
Nun  white,  165 
Nutcracker,  36 
Nut-hatch,  92 

European,  ib. 
l^ycticoraz  Europo- 
U£,  132 
O 
OBdicnemus,  124 
crepitans,  ib. 
Kuropoeus,  ib. 
(Enanthe,  54 
imitatriz,  ib. 
tialis,  55 
Ooze-sucker,  139 
biack-taUed,  39 
Opathus  Persa,  82 
Organist,  72 
Oriole,  39 
Baltimore,  82 
black  and  yellow, 

81 
Cape,  40 
crested,  80 
golden,  40 
icteric,  81 
xed-rumped,  ib. 
red*  shouldered,  ib. 
zed-winged,  ib. 

Saint  Domingo,  40 
weaver,  72 
yellow  'Shouldered, 
80 
Oriolus,  39 
Baltimore,  82 
cadcus,  81 
Capensis,  40 
crisutus,  80 
Dominioensisv  40 
galbula,  ib. 
Eemorrbous9  81 
ictienis,  ib. 
Perucuf,  ib. 


INDEX 


OriduSf 

pbceniceus,  ib. 
spurius,  40 
textor,  72 
Ornithology,  13 
Ortolan,  70 

English,  54 
Ostrich,  120,  121 
American,  123 
black,  121 
Otis,  120,  124 
cedicnemns,  ib. 
tarda,  120 

tetraz,  ib. 
Ourigourap,  16 
Ouzel-brook,  141 
Owls,  27 

iMue,  ib. 

barred,  ib. 

brown,  ib. 

Caspian,  ib. 

common,  ib. 

common  brown  ivy, 
28 

eagle,  ib. 

great,  ib. 

great-eared,  ib. 

great-homed,  ib. 

great  white,  29 

grey,  28 

hermit,  29 

horn,  27 

little,  29 

long-eared,  27 

passerine,  29 

scopB-ejued,  ib. 

aoops-homed,  ib. 

screech,  27 

short-eared,  ib. 

inowy,  29 

stork,  28 

tawny,  ib. 

white,  27 

wood,  28 
Ox-birds,  125 
Ox-eye,  65 

great,  ib. 
Ox-pecker,  39 
Oyster-catcher,  125 

common,  ib. 

pied,  ib. 
P 
Palamedea,fl44 

comuta,  ib. 

cristata,  ib. 
Paradisea,  41        ' 

alba,  42 

.apoda,  ibb 

aurea,  ib. 

gnlaris,  49 

magnifica,  42 

major,  ib. 

minor,  ib. 

nigra,  49 

regia,  42 

rubra,  ib. 

sexsetacea,  ib. 

superba,  ib. 
Paradise-bird,  41 

golden,  42 

gorget,  49 

great,  42 

king,  ib. 

magnificent,  ib. 

pied,  51 

red,  42 

royal,  ib. 

six-shaped,  ib. 

superb,  ib. 

white,  lb* 
Parra,  142 

chavaria,  143 

ChUcnsis,  142 

Jaca&a,ib. 


Parrakeet,  88 

Alexandrine,  ib. 

payouane,  ib. 

red- headed  guinea, 
89  . 

ring,  88 
Parrot,  87 

Amazon,  89 

ash-coloured,  ib* 

common  green,  ib. 

common  grey,  ib. 

Bthiopian,  ib. 

German,  39,  73 

Guinea,  89 

hoary,  ib. 

pavouane,  88 

white-crested,  89 
Partrkige,  117 

common,  ib. 

drumming,  ib. 

Guernsey,  118 

red,  ib. 

white.  116 
Parus,  65 

ater,  66 

atricapilla,  ib. 

biarmicus,  68 

bicolor,  ib. 

csruleus,  66  ' 

caudatus,  67 

cristatus,  ib. 

major,  65 

Nubonensis,  68 

pendulinus,  ib. 

Russicus,  ib. 
Passerina    oryziyora, 

70 
Pavo,  108 
biodcaratus,  109 ' 
crisutus,  108 
Sinensis,  109 
Thibetanus,  109 
Peacock,  108 
common,  ib. 
crested,  ib« 
iris,  109 
pheasant,  ib. 
Thibet,  ib. 
Pdecanus,  165 
aquilus,  166 
Bassanus,  167 
carbo,  165 
graculus,  166 
maculatns,  107 
onocrotalus,  165 
sula,  167 
Pelican,  165-7 
common,  165 
white,  ib. 
Pendulinus,  40 
flavigaster,  ib. 
bngtrostris,  81 
nigricollis,  40 
Penelope,  111 
cristata,  ib. 
satyra,  114 
Penguin,  171 
Cape,  ib. 
crested,  ib. 
great,  170 
Uttle,  171 
Patagonian,  ib. 
Perdix,  117 
dnerea,  ib. 
cotumiz,  118 
Damascena,  ib. 
excalfactoria,  119 
montana,  118 
rubra,  ib. 
rufa,  ib. 
Petrd,  153 
cinereous,  154 
English,  ib. 
fulmar,  153 


Petrd, 

S'ant,  154 
Tanks,  ib. 
osprey,  ib. 
puf&n,  ib. 
stormy,  ib. 
Petrodroma,  93 

muraria,  ib. 
Petty-chaps,  58 
greater,  ib. 
lesser,  60 
Phcton,  168 
Kthcreus,  ib. 
melanorbynchoSy 

ib. 
phcenlcunis,  ib. 
Phalarope,  145 
flat-billed,  146 
grey,  ib. 
lobated,  iU 
Phalaropus,  145 
glacialis,  146 
lobatus,  ib. 
platyr3mchu8,  ib. 
rufus,  ib. 
Phalerb,  169 

Cristatella,  ib. 
Phasianus,  111,  113, 
114 

aigus,  114 
Colchicus,  113 
gallus,  112 
pictus,  114 
satyrus,  ib. 
Pheasant,  1 13 
Argus,  114 
common,  113 
flie-backed,  113 
golden,  114 
homed,  ib. 
painted,  ib. 
Phene  ossifraga,  16 
Phonicopterus,  133 

ruber,  ib. 
Pianet,  34 
Piooid^  hirsutus,  91 
Ficus,  90 
campestris,  91 
hirsutus,  ib. 
major,  ib. 
martius,  90 
medicus,  91 
minor,  ib. 
tridactylus,  ib. 
viridis,  90 
Pie,  Brastlian,  86 
crested,  long-tailed, 

51 
horned,  37 
Persian,  81 
sea,  125 
short- tailed,  51 
Pigeons,  104,  105 
Canada  turtle,  107 
common  turtle,  1 06 
domestic,  ib* 
great  crowned,  107 
migratory,  ib. 
parabolic,  105 
passenger,  107 
ring,  105 
stock,  ib. 
tambour,  106 
turtle,  ib. 
wattled,  107 
Pintado,  1 14 
Guinea,  ib. 
Pipra,50 
aureola,  ib. 
monacus^  50 
musica,  72 
Peruviana,  50 
Tupicola,  ib. 
Pit-pit,  82 


Pit-pit, 

Cayenne,  82 
Plantain  rcater,  ib, 
Platfldea,  134 

leucorodia,  tb. 
Platea,ib. 
Plooeus,  72 
AbyssinicUs,  ib* 
baglafecht,  ib. 
heticouTvi,  ib. 
pensilis,  ib. 
Philippinus,  ibb 
Bodus,  ib. 
textor,  ib. 
Plotus,  167 
anhinga,  ib. 
leucogaster,  ib* 
Plover.  125 
-bastard,  126 
golden,  125 
great,  124 
green,  125 
long-legged,  ib. 
Norfolk,  124 
ringed,  126 
ruddy,  124 
salt,  125 
Pochard,  164 
Podioeps,  146 
Caspicus,  147 
oomutus,  ib. 
cristatus,  146 
Hcbridicus,  147 
minor,  ib. 
obscurus,  ib. 
rubricoUis,  146 
Polyplectron,  109 

chinquis,  ib. 
Porphyrio,  143 

hyadnthinus,  ib. 
Port  Egmont  Hen, 

153 
Pratincole,  144 
Austrian,  ib. 
Prionites,  38 
Brasiliensis,  ib. 
cyanogaster,  ib. 
Piocellaria,  153 
Anglorum,  154 
cinerea,  ib. 
gigantea,  ib. 
glacialis,  153 
pelagtca,  154 
puffinus,  ib. 
Psittactis,  87 
SBstivus,  89 
Alexandri,  88 
Amazonius,  89 
cristatus,  ib. 
docilis,  88 
erithacus,  89 
gigas,  ib. 
Guianensis,  88 
macao,  ib. 
pullarius,  89 
xosaceus,  ib. 
severus,  88 
Psophia,  143 

crepitans,  ib. 
PUrmigan,  116 
common,  ib. 
red,  117 
Pteroglossus,  85  ■ 

viridis,  ib. 
Puffin,  154, 169«  170 

auk,  170 
Purre,  137 
Pyrgita,  85 
domestica,  75 
montana,  ib. 
Pyrrhocorax    gracu- 
lus, 36 
Pyrrhula,  73 
cnudeator,  ib. 


Pynbuk, 

Sudfipv, 

vulgaris,  73 

griskd.^ 

Hebridi 

Q 

laioc,U 
zed,  ib. 

QuAOiiid,  132 

Quaa,  118 

aealk»p4 

Chinese,  119 

authcn 

common,  118 

apeckkd 

Quails,  king  of  the. 

■nbaico^ 

141 

▼aziabk 

Quakeiwbird,  155 

Saneola,^ 

Qoui,  111 

zttbccn. 

«                         • 

mbiflob 

R 

Scaup,  U 

Raduunach,  10 

RaU,  141 

138 

land,  ibj 
spotted,  142 

agocepl 

Afrioa 

water,  141 

Rallus,  ib* 

Bdgie^ 

aquaticus,  ib. 

calidris. 

crex,  ib. 

gaUiui 

porzana,  142 

gjillfaac 

Ramphastos,  85 

luuusa, 

momota,38 

m^or,  j 

picatus,  87 

pt«^ 

viridis,  85 

mSQlDll 

Raven,  30 

sabaiqa 

homed  Indian,  37 

Soocer,  16 

nighm32 

dooUc. 

Razor-bill,  170 

OOeBBS', 

Recarviroetra,  134 

crested. 

avocetta,  ib. 

horiMd, 

Red-bird,  81 

Secretary, 

Red-breast,  54 

AfinoB 

blue,  55 

blue-backed,  ib. 

Sedge-biW 

Red  game,  117 

Serpcntari 

Red-pole,  77 

AfricaB 

greater,  ib. 

SheUlapp 

lesser,  78 

Sliekiakx. 

storm,  ib. 

avallo* 

Red-shanks,  138 
Red-start,  55 

i^d^ 

Red-wing,  47 

olMec^btri 

Reeve,  137 

Shovels. 

Regulis  volguis,  59 

blae-wi 

Remis,68 

Shrike,  42 

Republican,  78 

eaOmn^ 

Rhea,  123 

?^,t 

Americana,  123 

Novai  HoUandisF. 

ib. 

leaser,  i 

Rhinoceros-bird,  37 

rtd-fmei 

Rhynchops,  147 

tjaa»% 

nigra,  ib. 

wood-i^ 

Rice-bird,  70 

Sekin,  7; 

Ring-ousel,  47 

Sitta«92 

Ring-tail,  25 

JKorepi 

RoUer,  39 

SkxBUBcr, 

Brasilian  nw-bilU 

bUck.! 

ed,  38 

Siziev,  U 

Common,  39 
crimson,  50 

Saipe,13 
conzms 

£uropean,  39 

«««»» 

garrulous,  39 

jadrek] 

Rook,  33 

pooU  I 

Roee^colooied  ooid. 

Soov-faisi 

48 

SophociBi 

Ruff,  187 
Runners,  120 

Spamv, 

Rusdcola,  139 

fiK>lwb 

vulgaris,  139 

R»eeo, 

s 

Sagittarius,  26 
SanderUng,  124. 137 

common,  124 

variable,  124 
Sandpiper,  136 

Aberdeen,  137 

Alpine,  ib* 

conimoik,  138 

gambeti  v* 
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krb,         Sola* 
IS  aH)i,167 

^  in  €ominaiu%  ib. 

fBt,h       SoItana4ien,  143 
^jbL  hjadntbioe,  ill. 

jh,  Swallow,  98 

idiff,  v^       acoleated,  102 
imbergrise,  i\h 
Ameriauo,  ibw 
bam,  101 
diimnejr,  102 
common  chuDDey, 

98 
cscoleot,  102^ 
bouK,  98- 
IcMerm*  149 
nilviit.  bellied,  101 
■md,  ib. 
in,  148 
viodow,  100 
Swao,  158 
boopiDg,  ib. 
mnke,  159 
tame,  ib. 
vhiading,  168 
vfld,  ib. 
Svifr,  102,  103 

vbite-bellicd,  102 
Svine-pipe,  47 
Sylfia,  52 
alba,  61 

araodinacea,  53 
atricapQlay  58 
boBiula,  62 
calliopes^  BS 
Cayana,  82 
dnerea,  59 
Bartfordieiiiisy  62 
iUTi^  62 
bippoUia,  60 
bortenait,  58 
imitatrizy  54 
bBdoia,  55 
modolaiii,  69 
<*P4mthc,  53 
penaflia,  61 
pboenicums,  55 
Piorincudia,  62 
legolna,  50 
Tubeoola,  54 
Tubctny  63 
rabioohiy  ib. 
aalicaria,  68 
aulia,  55 
iibiktiiz,  60 
8iKcica;,65 
arlTisola,60 
titia,ib. 
txodiilus,  ib. 
trogloditet,  61 
tiirdoidea«  58 

StBods  T 

TaneiianMailatay&T 
im      Tanager,  71 
'1  cretted,  72 

golden,  71 
'  Miastaaippi,  72 

tmiefiilf  ib. 
^  Tauign,71 

7a 


TaoBgra, 

MinianpieosiSy  72 

mnsica,  ib. 

violaoea,  71 
Tangata,  71 
Tantalua,  135 

Ethiopieoa,  ib. 

Aiacua,  136 

tbia,  136 

igneus,  ib. 

ruber,  ib. 

viridia,  ib. 
Tarrock,  151 
Teal,  162 

coaunoDy  ib. 
Tern,  148 

aicdc,  149 

black,  ib. 

common,  148 

fooliab,  149 

greater,  148 

gnlUhead,  149 

hooded,  ib. 

leaaer,  ib. 

MacdoogaDiany 
148 

marsh,  149 

minute,  ibk 

iQaeate,148 

Sandwich,  ib. 
Tetiao,     115.    117. 

119 

betutinaa,  116 

bonaaia,  ib. 

canua,  ib, 

cotumix,  118 

lagopua,  116 

major,  119 

Nemeaianua,  116 

perdix,  117 

ntfoa,  118 

Sooticua,  117 

Sinenaia,.  119 

teUiz,  116 

umbellua,  117 

urogaUua,  115j 
Tetraz,  120 
Thegd,  142 
Thidc-knee,  124 

common,  ib^ 
Thxoatle,46 
Thni8h,45 

alarum,  49 

black-biid,  47 

blue,  48 

chiming,  .49 

fieldfaic,45 

Srget,49 
amtachatka,  56 
n£mic,48 
miaael,  45 
mocking,  48 
nnaicianf  49 
New  Guinea,  ib*. 
penaiTe,  48 
red,  58 
ied-wing,4t 
ling,  ib. 
rock,  ib. 
naeate,  46 
St.  Domingo,  ib. 


Thm»b, 
aolitar3r,  48 

■ong,  46 

wind,  47 
Tichodroma,  93 

minuria,  93 

phcenicoptera,  93 
Tinamoo,  119 

Braailian,  ib. 

great,  ib. 

rufeaoent,  ib. 
Tinamua,  ib. 

Braailienaxa,  ib. 

rufeaoena,  ib. 
Titmooae,  65 

bearded,  68 

blue,  66 

cole,  ib. 

created,  67,  68 

golden,  71 

great,  66 

long.tailed;  67 

manh,  66 

mountain,  68 

penduline,  ib. 

toupet,  lb. 
Todua,  51 

paradisiacai,  ib. 

regina,ib. 

viridia,  ib. 
Tody,  ib. 

green,  ib. 

royal,  ib. 
Tom-tit,  66 

blue,  ib. 
Totanua,138 

aegooephaluB,  139 

calidria,  138 

dnereua,  137 

bypolencoa,  138 

limoaa,  139 

rufu8,ib. 
Toucan,  85 

green,  ib. 

preacher,  86 

red.bellied,  ib.      ' 
Traehypetea,  166 

aquilua,  166 
Trefr^sreeper,  Ham- 
burgh, 76 
Tridactylia    hirsuta, 

91 
Tringa,    124E.    126, 

127. 136.  138 

AJpina,  137 

arenaria,  L24 

auatralia,  137 

Canutua,  ib. 

dnclua,  ib. 

dnerea,  ib. 

•queatria,  ib. 

femiginea,  ib. 

gambetta,  138 

gladalia,  146 

Grenovicenaia, 
137 

gnaea,  ib. 

hyperborea,  146 

hypoleucoi,  138 
interprea,  127 

Iftlandica,  137 


Tringa, 
littorea,    137 
morineUa,  127 
na}yia,  137   * 
pugiiaz,  ib. 
rufa,  ib. 

ruficoHa,  ib. 

ftriata,X38 

aubarquata,  137 

▼anellus,  126 

Tariabilia,  137 
TfOchUus,  94 

colubria,  95 

criatatua,  95 

mango,  95 

minimua9  96 

peUa,  95 
Trogloditea    Euio- 

paeua,  61 
Tfogoo,  86 

loaejgaater,  87 
Tropic  bird,  168 

common,  ib. 

red-tailed,  ib. 
Troupial,  40 

Uack-necked,  ib. 

grand,  81 

St.  Domingo,  40 
TrumpeUr,  143 

golden-breaated, 
ib. 
Turdua,  45' 

arundinaceua,  58 

campaneUa,  49 

cantana,  ib. 

cindua,  ib. 

cyanua,  48 

Dominicenaia,  ib. 

gularia,  49 

lliaeua,  47 
Manillenaia,  46 

merula,  47 

mu8icua,46 

NoTiD  Guinenaia, 
49 

Orpheua,  48 

pilaria,  45 

pdxfelotua,  48 

zoaeua,  ib. 

aazatilia,  47 

aditariua,  48 

tiimiena,  49 

tintinabulatna,  ib. 

torquatua,  47 

▼iadvorua^  45 
Tumariua     zufines, 

94 
Tumatone,  127 
Turicey,  109 

common,  ib. 

homed,  114 
Twite,  77 
Tyrant  of  Caiolioa, 

52 

U 

Upupa,  96 

epopa,  ib. 
Una,  168 

aUe,169 

grylle,  ib* 


Uria, 

minor,  169 

V 

Vanellua,  126 

criatatua,  ib. 

gavia,  ib. 
Vidua,  80 

longicauda,  ib. 

paradisea,  ib. 

regia,  ib. 
Vitiflora     ceoanthe, 

53 
Vulture,  13 

aura,  15 

auricularia,  14. 

barbatua,  16 

fulvua,  14 

gryphua,  15 

iribu,  ib. 

leucooephalua,  14 
16 

papa,  14 

percnopteroe,    14, 
16 

ateroorariua,  16 

trenkaloa,  14 ' 
Vulture,  13 

iVmerican,  15 

Alpine,  16 

aquiline,  ib. 

a&-coIoured,  ib. 

auiicillated,  14 

bearded,  16 

carrion,  15 

Egyptian,  16 

fulvous,  14 

golden,  16 

great,  of  ihe  An- 
dea,  15 

iribu,  ib. 
Vulturea,  king  of  the, 

14 

W 

Wadera,  124 
Wag.tail,  61 

collared,  ib. 

grey,  62 

white,  61 

yellow,  &i 
Warbler,  62 

black -cap,  58 

blue,  55 

blue-throated,  ib. 

Cayenne,  82 

Dartford,  62 

garden,  58 

hang-neat,  61 

hedge,  59 

nightingale,  55 

peoaile,  61 

petty-chapa,  60 

red-breaat,  54 

red-atart,  55 

reed,  57 

river,  68  - 

ruby-throated,  6S 

aedge,58 

whinchat,  53 . 

ydlow,  60 
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Water-hen,  .142 
common,  ill. 
purple,  143 
spotted,  142 
Water-ouzel,  49 
£uropean,  ib. 
Penrith,  ib. 
Water-rail,  leaaer, 

apotted,  142 
Wattle-bird,  38 

dnereoua,  ib. 
Wax-wing,  39 

Bohemian,  39 
Weaver,  72" 

Abyaainian,  ib. 

pensile,  ib. 

Philippine,  ib. 

Bodable,  ib. 
Wheat-ear,  63 

grey,  ib. 

white-rumped,  ib. 
Whin-chat,  ib. 
White-rump,  ib. 
White-throat,  59 
Widow,  80 

loog-tailed,  80 

ahaft.tailed,  ib.     . 

Whidaw,  ib. 
Wigeon,  161 

red-headed,  164 
Witwall,  40 
Woodcock,  139 
Woodpecker,  90 

bbck,  ib. 

fidd,  91 

great  black,  90 

greater  apotted,  ib. 

greatest  black,  ib« 

green,  ib. 

leaaer  apotted,  91 

northern     thxoe- 
toed,  ib. 

three-toed,  ib. 
Woodpeckeret   dow- 
ny, ib. 
Wren,  61 

common,  ib. 

European,  ib. 

golden-created,  59 

green,  60 

large  yellow,  ib. 

reed,  67 

willow,  58 

wood,  60 

yellow,  ib. 

yeUow  wiUow,  ib*. 
Wryneck,  91 

X 

Xanthomus,  81 
Baltimore,  82 
icterus,  81 
phoenioeus,  ib. 


Tphantei  Baltimori, 

82 
Yowley  ydlow,  69 « 
Yunz*  91 

torquiUa,  92 


ERRATA. 


P^  16,  eoL  1,  Hoe  59,  for  IftMemd  <Ae«. 
32,  ed.  1,  tine  16,  toxjirtt  read  pretent 
54,Gd.  I,line61,  for  RtMeoia  nad  RubeeokL 
66,  eoL  2,  Une  32,  for  amtrieapiUus  read  atrioapUitu^ 
79,  od.  2,  line  7,  for  C.  read  F. 
87,  eoL  1,  line  59,  for  A.  read  r. 
86,.QoLl,linel4»fiir  MaeroreemxotdMaeroeiem^ 


IPage  90,  ooL  1,  line  46,  for  cofdm  read  cotnu. 
94,coL  1,  line31,  totttd  read  bed. 
106,  coL  2,  line  44,  for  eteoped  read  eteape, 
139,  coL  1,  line  36,  for  Melanuca  read  Melaimra. 
144,  col.  1,  line  12,  for  LoFBEBHTircHus,  icad  La*.« 

PHOaBTirCHVS. 
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OSS 


Orooiioko* 
OrphciM. 


OROONOKO,  or  ORINOCO,  a  celebrated  river  of    and  Dr.  Cudworth  ^as  oombated  this  opinion  whb 


South  America,  and  one  of  the  largest  in  the  world.  U 
IB  1380  miles  in  length,  including  the  windings.  Its 
breadth,  at  200  leagues  from  the  sea,  is  about  2500  fath- 
oms, and  at  St.  Thomas,  the  capital  of  Spanish  Guiana,  it 
is  3850  fathonis.  Its  depth,  at  the  same  place,  taken  when 
the  waters  were  at  the  lowest,  was  found  to  be  65  fathoms. 
The  source  of  this  river  is  not  known  with  certainty, 
but  it  is  supposed  to  be  in  the  Ibirinoko  mountains,, 
and,  aocorc}ing  to  La  Crua,*  it  rises  in  the  small  lake  of 
Ipava,  in  55"  north  latitude,  from  whence  it  turns  round 
and  enters  Lake  Pcrima^  to  the  sottth*east;  then, 
taking  a  northerly  direction,  it  is  joined  by  several 
large  rivers,  from  the  eastern  ridge  of  the  Andes,  and 
here  forms  the  so  lontr  disputed  junction  with  the  great 
river  Amazons.  M.  Humboldt  in  1 800  undertook  a  long 
and  arduous  journey,  for  the  purpose  of  ascertaining  this 
point,  and  had  the  satisfaction  of  placing,  it  beyond  a 
doubt  He  entered  the  Oroonoko  by  theCassiquiari,  in  3^ 
30'  north  latitude,  and  ascended  the  current' of  the  great 
river  as  far  as  Esmeralda,  the  last  of  the  Spanish  set- 
tlements in  that  quarter.  On  its  southern,  or  left 
bank,  it  receives  the  nvers  Maquiritari,  the  Cunucunu- 
ma,  Ventuari,  Caura,  Aruy,  and  Caroni ;  and,  from  its 
western  bank,  it  acquires  the  still  larger  and  more  im- 
portant additions  of  the  Cassiquiari,  Guariari,  theMeta, 
and  the  A  pure,  which  last  is  500  miles  long.  The 
Oroonoko  then  turns  eastward,  and,  dividing  itself  into 
a  number  of  branches,  di8char|rcs  itself  into  the  ocean 
by  fifty  mouths,  seven  of  which  only  are  navigable. 
The  great  mouth  of  the  Oroonoko  is  formed  by  Cape 
Barima,  to  south-south-east,  which  is  in  8^  54/  north 
latitude,  and  the  island  of  Cangrejos,  lying  west-north- 
west of  the  cape.  They  are  twenty-nve  miles  distant 
from  each  other,  hot  the  navigable  part  of  the  passage 
is  about  three. 

The  cataracts  of  the  Oroonoko,  at  the  villages  May- 
para  and  Atures,  in  about  6"  of  north  latitude,  are  de- 
scribed as  the  moat  stupendous  that  are  known.  The 
whole  scenery  of  the  baitks  of  this  river  is  represented 
to  be  of  the  most  magnificent  description ;  vast  forests 
are  filled  with  aroinatic  trees ;  birds  of  the  most  beau- 
tiful plumage  present  themselves,  and  hordes  of  mon- 
keys follow  the  steps  of  the  traveller. 

The  annual  inundation  of  the  Oroonoko  begins  in 
April,  and  ends  in  August ;  and,  in  tlie  northern  part, 
sometimes  extends  twenty  or  thirty  leagues,  in  a  length 
of  200.    This  immense  extent  it  retains  for  the  whole 


much  learning  and  ingenuity.  See  Cudworth's  Intd- 
lecival  System  ;  Warburton's  Divine  Let^alion  ofMoia ; 
Burnet's  Archaologia;  and  Brucker's  Hittory  cfPhtIo* 
iophy, 

ORRERY  is  the  name  of  a  piece  of  machinery  far 
representing  the  various  motions  of  the  heavenly  bo. 
dies.  An  account  of  different  orreries  will  be  found 
under  our  article  Planbtary  Machinis. 

ORYCTOGNOSY.    See  Mineralogy. 

OSIRIS.  See  Egypt,  vo).  VIII.  p.  402,  &c&& 
Mythology,  vol.  XV.  p.  146,  &c» 

OSMIUM.    JSee  Chsmistry,  vol.  vi,  p.  21. 

OSNABURG,  or  Osnabruck,  the  capital  of  s  pro* 
yince  of  the  Kingdom  of  Hanover,  of  the  same  nane, 
is  situated  on  t)ie  river  Hase.     It  is  fortified  in  the  an- ' 
cient  manner,  with  walls  and  ditches,  and  is  divided  into 
the  Old  and  New  Towns.    The  houses  are  very  low' 
and  irregularly  disposed.    The  priocimil  buildings  ire  i 
the  cathedral  and  its  relics,  and  the  Maison  de  Vide, 
where  the  peace  of  Westphalia  was  concluded  in  1648; 
four  churches,  two  Lutheran  and  two  Cstholic;  in 
orphan  house  for  the  Lutherans  ;   four  hospit^  1 1 
workhouse  and  a  Catholic  and  Lutheran  gymnasirua.  I 
The  Freyung  is  a  favourite  place  of  resort  for  the  in*  I 
habitants,  and  has  the  advantage  of  an  agteesble  walk. ! 
There  are  here  manufactures  pf  coarse  linen,  called ' 
Osnaburgs,  made  in  the  surrounding  country ;  of  come 
woollen,  leather  and  tobacco,  besides  several  bl6idi-| 
fields.  Population,  9^00.  Some  authors  make  the  num* 
ber  of  houses  L£00,  and  the  populatioD  6000.  East  long;  i 
8«  r  W.    North  lat.  S^""  W  S5'\     See  Mangoorirr 
Travels  in  Hanover;  Catteau's  Voyage  en  Aliemagne,yo], 
i.  p.  142,  and  the  article  .HANovEI^  vol*  X.  p.  6S3, 6SL 

OSS  IAN*.  The  name  of  Ossian  is  now  so  well  knovn; 
overall  Europe,  and,  we  might  add,  over  all  the  world/ 
that  it  might  appear  a  defect  in  a  work  of  this  kind  to! 
omit  noticing  it.  His  poems,  as  translated  by  Mr.; 
Macpherson,  nave  acquired  a  celebrity  of  the  most  a« 
traordinary  kind. 

We  do  not  intend  to  enter  largely  into  Ihe  cootroJ 
▼ersy  respecting  their  authenticity^  whi^  £ot  upwirdl 
of  forty,  years  has  agitated  the  public  mind.  That  Osh 
sian  existed,  has  not  been,  and  cannot  be,  called  U 
question,  while  a  nation  exists  to  attest  the  fact  Thil 
poems  ascribed  to  him,  as  well  as  to  Oran^  Ullin,  Fefi 
gus,  and  other  cotemporary  bards,  also  existed,  v4 
have  been  handed  down  some  way  or  other,  has  not,  0 


month  of  September.^  At  the  distance  of  1300  miles  far  as  we  know,  been  disputed.     On  tbia  sabject  pni^ 

from  its  mouth,  the  rise  is  thirteen  fathoms.     The  wa-  tive  evidence  has  been  demanded,  with  a  tone  whidi 

tens  begin  to  decrease  early  in  October,  and  by  the  end  indicated  toUl  ignorain^  o^  Caledonian  histoiji  o^ 

of  February  it  is  at  its  lowest  ebb,  in  which  state  it  con<  minds  predispos^  to  resist  conviction.     All  the  evi^ 

tinues  till  the  beginning  of  April.     The  Oroonoko  dence  which  the  case  admits,  has  been  for  years  befofi 

abounds  in  fish  and  amphibious  animals  of  various  the  public ;  that  is,  the  testimony  of  credible  witnesrii 

kinds.     The  cayman  is  one  of  its  most  formidable  in-  and  the  poems  themselves,  in  the  original,  as  fbon^ 

habitants.    Numerous  Indian  tribes,  possessing  from  among  the  papers  of  Mr.  Macphers9n. 

500  to  2000  warnors  each,  inhabit  the  banks  of  this  The  first  thitfg,  however,  is  to  give  a  ahort  outlined 

river.    The  Cariba  boast  of  having  12,000  men,  and  Ossian  himself. 

the  Cabarres  were  still  more  numerous.     To  the  south  He  was  the  oldest  son  of  Frlom,  called  in  the  poemi 

of  the  river,  the  efforts  of  the  missionaries  to  civilize  Fingal,  that  is,  the  fair  Gaul,  the  Fulgentiua  of  Fonlui^ 

them  have  been  entirely  fruitless.    The  mouth  of  the  king  of  Morven,  or  of  the  west  moBntainoos  coait  d 

Oroonoko  is  in  west  longitude  69''  50",  and  north  lati«  Scotland,  one  of  the  best  of  men,  one  of  the  bravest  ol 

tude  8°  SO'.    See  Humboldt's  Personal  Narrative.  warriors,  and  the  most  finished  character  recorded  ii 

ORPHEUS,   is  the  name  of  a  real  or  a  fabulous  profane  history.     Fingal  was  descended  of  a  long  lioi 


poet  and  musician  of  antiquity.  He  Is  said  to  have 
been  an  adventurer  in  the  Argonautic  expedition,  and 
to  have  allured  the  Argonauts  to  row  by  the  sound  of 
his  lyre.  Prom  a  passage  in  Cicero,  it  has  been  infer- 
red  that  Orpheus  was  a  personage  entirely  allegorical. 


of  renowned  ancestors.  The  example  of  aome  of  theil 
be  quotes,  as  worthy  of  imitation  by  hia  favoyriie  gnsd 
son  Oscar.     Fingal.  Duan  Third.  Gillies^  Sk 

Of  the  extent  of  his  dominions  we  have  no  certsii 
or  even  probable  information.    We   doubt,  ^hethd 


The  editor  hss  been  iodebted  for  this  article  to  the  Rev.  ALfXAKDxa  lavime,  D.D.  of  Little  Dunkeld. 


Q  S  S  I A  N. 


177 


A%  what  period  Oadui  4i«cf  eumot^nour  be  exactly  ai-  Ouian. 
oerteioKed;  as  little  can  we aseeitath' wHh  any  dl>gree  oF 
hiitarical  aoenracjr^  where  he  was  burie^.  His  tDinb, 
at  least  a  tomb  calted  Ossian'St  is  believed  by  the  tu^ 
tms,  who  cherish  his  meosory  with  pious  veneration^ 
to  be  in  Olen  Almond,  some  miles  north  of  Crieff^  in 
Perthshive,  next  to  Olenoo,  one  of  the  most  romantic 
gkns  in  Caledonia.  Considering  that  the  seene  of  his 
warlike  exploits  was  generally  in  the  west  and  soath« 
west  of  Scotland,  or  in  Ireland,  thongh  he  warred  tAao 
against  the  king  of  the  world,  it  admits  of  some  doubt 
whedier  hie  body  could  have  been  deposited  in  the 
rocky  and  sublime  valley  of  the  river  Ahnond. 

Here  it  may  not  be  improper  to  remark,  that  eveijr 
tribe,  at  least  sixteen  in  number,  vied  with  one  another 
to  do  honoor  to  a  prince,  a  poet*  and  a  warrior;  whoee 
name  to  the  present  boor  is  so  sacredly  cherished ;  and 
lo  queetion  whole  poems  is  so  keenly  resented. 

Many  of  these  poems,  which  have  made  such  a  noise 

over  all  Eiuope,  must  have  been  lost.    Indeed,  the  few 

that  remain  fbmish  aban^hmt  proof  of  the  fact,  that 

poeoMi    At  what  pviodOseian  lived  ta  dispiited*    If    they  came  down  to  us  in  a  mutilated  state.    In  this 


^  »Dr.MB8aiilhaeemslotfihdi^kfeilipiiriiendedal. 

"y^  flKNt  all  that  territory  which  afterwards  made  up  whsa 
W88  criled  the  Scottish  kmgdom,  before  the  Piedsh 
kisgdom  waa  -annezed  to  it ;  we  however,  refer  to  the 
Doctaes  Seann  Danai  p.  35,  S6 ;  and  to  Innea*  Ap^ 
padit  to  hia  critical  Essay.  From  thii  poems  of  Oa- 
«o,  and  (iron  tradition,  we  know  that  ho  waa  a  prince 
4f /{rest  renown. 

Who  Ossian's  mother  was^  (probably  Agandecca, 
dinghter  of  Mi^fnna  Stamo,  king  of  Lochlin,)  we  are 
astcertun,  nor  do  wo  think  it  of  any  great  conseqnenite 
td  wssta  time  in  inquiring.  He  waa  married  early  in 
life,  toEveraUiB,  daughter  of  Branno,  king  of  LeffO,  in 
Irsbndw  Sho  died  not  hmg  after  tbo  birth  of 
Oicsr,  thnr  only  sen ;  and  Osnan,  who  never  raairied 
again,  oftcB  allndca  to  her  loasj  and  describes  her 
bem*^.  Addressing  Malvina,  hia  daughter^n-bw,  in 
the  iborth  book  of  Flngal,  he  thus  speaks  i  '<  Of  Ever- 
lUb  are  my  though^  i^en  in  the  light  of  beauty 
•he  came,  lor  Uuo  eyas  roUing  in  tears/'  He  had  se- 
fcnl  brothers^  whose  fame  he  oommeaM»ates  in  his 


we  sUow  Ireland  the  hdnoor  of  givtng^him*  birth,  the 
pdnt  is  speedily  settled;  we  have  no  olijeetion,  how- 
eter,  togivo  the  Irish  their  own  Osiian  md  their  own 
Fingal,  to  ooaaBsand  their  militia  and  fighttheir  battlet, 
prorided  they  allow  ua  our  Ossian  and  oor  Fingal,  as 
fiuniltar  to  the  ear  of  every  Highlander  as  Homer  was 
to  the  Gredrn,  and  Viigk  or  Horace  to  the  Remana 

It  seems  settled  amon^  those  who  have  investigated 
the  subject,  that  he  flourished  towards  the  end  c€  the 
third,  or  b^giBBing  of  the  fourth  oentttiy.   Wereftrfor 
firther  informalioa  to  Mr.  liacpharsen's  excellent  die- 
aenation  on  the  craof  Oaskn,  and  also^  to  that  of  Dr. 
J.Smttb.  Boethiua^  however,  whose  work  was  pubHshhi 
«dui  15S6,  oonfactores  that  he  lived  about  a  century 
hter,  that  is,  in  the  time  of  Engeniua,  the  s6n  of  Fef^ 
ipia  tkeSeoend,  who  died  in  4t69.    On  the  supposition, 
thst  the  pocma  aoerlhed  to  hmt  are  really  his,  we  are 
mdined  to  think  that  he  lived  earlier.    For,  in  the 
6ftb  centopy,  Chiistianity  begen  ta  make  aome  progress 
in  Q^sdooiiMo  asseme  some  settled  form,  and  Druid* 
inn,  M  an  established  religion,  waa  nearly  overthrown! 
Hence,  if  Ossian  had  lived  at  this  time,  it  is  scarcely 
posnble  to  think  that  he  oould  have  been  unacquainted 
vith  Chrialianity,  aa  his  poems  uniformly  evince  he 
was.    The  dasewsioa  he  bad  with  Patrick,  a  Christian 
sDasaioaafy,  one  of  the  Culdeea,  still  extant,  and  suppos- 
ed to  be  eoiiienticf  tends  to  show  that  the  Gospel  was 
aoly  tiien  offermg  kself  to-  the  inhabitants  of  Caledonia. 
Thts  contaorwsy  is  highly  fusing,  and  proves  that 
Ossisn  had  hard^  any  idea  of  a  Supreme  Being,  at 
lesst,of  one  in  slrei^hand  prowesst  superior  to  his 
frtherandGfluL 

His  life  waa  csntinnaily  employed  in  'warn,  and  to 
his  exploits  he  often  refitrs,  to  sooth  his  sorrows^  when, 
in  oU  age,  he  oonld  naloager  lif^  the  spear.  He-  lived 
to  old  age^  He  aurvivea  almost  all  hia  frmily  and 
companions.  Malvina  alone,  the  daughter  of  Toscar,  a 
petay  pfinee  of  one  of  the  Hebrides  Isles,  his  son  Os- 
's  wife,  remained  to  attend  and  to  oomfert  himi  and 


state,  however,  we  boldfy  venture  to  assert  they  have 
eome  dawn ;  aoid  had  it  not  been  for  the  patriot c  and 
immortal  esertions  of  Mr.  James  Macphersorf,  to*  whom 
his  countrymen,  and  all  lovers  of  taste,  cannot  be  too 
grateful,  by  this  time  it  is  probable  that  not  a  frag- 
ment of  them  oould  be  found. 

The  authenticity  of  these  poems  has  been  veiy  na« 
turslljr  called  in  question ;  and  therefore  the  principal 
intention' of  this  artide  is  to  place  that  subject  in  a  pro- 
per  point  of  view,  premising  that  for  our  own  parts  it 
IS  a  matter'  of  very  little  consequence  whether  tney  are 
the  poems  of  Ossian  or  of  Mr.  Macpherson.  We 
must  assert,  however,  that  if  Mr.  Macpherson,  whose 
abilities  have  not  received  from'  his  adversaries  their 
due  meed  of  praise,  oould  have  composed  such  poems, 
so  completely  diveated  of  all  s3rmptoms  of  imitation  and 
modem  ideas,  it  would  be  one  of  the  greatest  wonders 
that  poetic  history  ever  exhibited,  and  one  of  the  high- 
est attainments  ever  mortal  bard  has  reached. 

In  stating  the  arguments  on  both  sides  in  this  oonu 
troversy,  and  the  limits  of  our  work  only  permit  us  to 
state  them,  the  situation  and  character  of  Mr.  Macphei^ 
son,  we  should  think,  is  the  first  object  of  consideration* 
That  he  was  a  man  capable  nf  writing  beautiful  Oa^ 
ke  poems  respecting  the  heroic  i^  of  our  fathers,  we 
do  not  deny ;  for  he  had  a  lofty  genius  and  daring  which 
would  attempt  any  thiiig  in  historical  literature.    But 
knowing,  as  he  did,  the  character  of  his  countrymen, 
to  attempt  to  impose  upon  them  a  spurious  modem 
composition  under'  the  name  of  Ossian,  would  have 
stamped'  his  character  with  a  degree  of  audacity,  which 
moat  have  involved  him  in  shame  and  defeat  Those  who 
knew  him  best,  as  Dr.  Bkir,  Dr.  Ferguson,  Mr.  Home, 
and  Dr.  Carlyle,  all  concur  in  opinion,  that  he  was  the 
most  unfit  man  upon  earth  to  attempt  such  a  design,  even 
if  it  were  praeticable.  What  has  been  urged  against  him, 
as  unreasonable  and  suspicious,  in  not  satisfying  cavil-' 
lers,  who  by  the  by  did  not  understand  one  word  of 
his  language,  is  to  us  one  of  the  strongest  proofii  of  his 
prchMy  survtvad  him ;  to  her  he  addressed  asoat  of    honesty.     Upon  authority  which  cannot  by  any  ration* 
hie  poeasf  or  rather  histesy*    He  lost  his  eyetight,    al  being  be  disputed,  he  assorted  that  he  was  merely 
wki^  be  fteltegly  laments    But,  aecording  to  apoem*    the  translator  of  the  poems  which  bore  the  name  of 
in  the  pesasssioit  of  the- writer  of  this  aatiele,  itia  said     Ossiau;     He  asserted  that  he  had  the  originals  in  hia 
that  be  recovered  it  before  he  died.    This  may  have    possessioif,  and  invited  all  men  to  inspect  them.    A 
The  modeiir  whicih  he  recovered  it  partakes  of    part  of  them  he  published.    To  that  part  no  one  could* 
nHrveUoua     We  have^  hesreeer,  known  several  old'   object,  as  it  bore  the  sttong^t  marks  of  ancient  com* 
V  vfaoxould  see  but  very  imperfectly  for  yeaH,  and    position.   This  part,  7th  book  of  Temora,  has  been  eka* 
vet  whose  sight  improved. aome  tune  before  they  died,    mined  and  cifticiaed»  ove#  and-  ove<»  ^agifti'i    and*  by^ 
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OMian.    none  more  severely  than  by  the  AuduMr  of  this  artidoj    But  though  they  were,  k  it  posrible  for  my  human  On^ 
'  and  yet  every  one  was  forced  to  confess^  that  it  was  a    being,  who  knew  or  knows  sterling  unimpeachable  in-  w-J 
genuine  compoaition,  of  an  age  long  prior  to  that  of    tegrity,  to  suppose  that,  against  honest  conviction,  they       | 
Mr.  Macpherson*    Though  it  is  not  dur  purpose  to    would  attest  a  lie  ?    But  farther,  is  it  possible  to  be.       ' 
draw  the  character  of  Mr.  Macpherson,  we  must  here    lieve,  without  almost  a  miracle  of  impoetore^  that  sueh 
observe,  that  nothing  but  sn  invincible  principle  of    bodies  as  the  Highland  Societies  of  London  and  Scot* 
honesty  could    have  prevented  him    from  yielding    h^nd,, composed  of  Ebglish,  Irish,  Scots  and  Caledoni- 
to   the  opinion    which  attempted   to  make  him  the  .  ans,  Germans,  Danes,  and  French,  could,  during  a  pe- 
author  of  the  poems  which  he  ascribed  to  Osstan.  Eveiy    rlod  of  sixtv  years,  have  lent  their  aid  tp  a  daring,  un. 
motive  urged  an  avowal  of  his  poetic  imposture,  and    preoedented  adventurer,  and  to  the  present  hoar  peraiit 
we  could    shew  that  he  was  not  insensible  of  the    m  their  delusion  ?    Is  the  unbelief  of  a  few. individuals 
opportunity  offered  to  him,  indeed  pressed  upon  him,    of  questionable  motives,  or  no  motives  at  all,  to  be 
to  make  this  avowal.  ^  But  though  we  should  suppose    weighed  against  such  external  evidence  f 
him  altogether  void  of  honourable  principle,,  which        If  these  learned  and  honourable  bodies  had  made  do 
was  far  from  being  the  case,  he  knew  well  that  twenty    inquiry  to  procure  satisfaction  respecting  the  credit  due 
thousand  Caledonians  stood  arrayed  against  him,  to  op-    to  these  poems,  or  to  Mr.  Macpherson,  there  might  be 
pose  his  claims  to  a  sovereignty  to  which  he  had  no    some  room  for  discussion  ;  but  whoever  reads  the  re- 
title,  but  that  of  making  it  known  to  nations  who  never    port  of  tbe  Highland  Society  of  Scotland,  and  the  edi- 
^  heard  of  it  before.  tion  of  Ossian's  Poems  by  the  Highland  Society  of 

As  to  his  admissions  that  he  himself  was  the  author,    London,  with  the  admirable  dissertation  by  Sir  John 
because  he  asserted,  that  a  translator  who  could  not    Sinclair  accompanying  that  edition,  will  at  onoe  see 
equal  his  original  was  not  fit  to  be  his  translator  ;    that  they  were  most  anxious  to  affind  all  the  evidence 
though  we  admit  that  this  assertion  should  be  qualir    in  their  power,  evidence  which  oompletdy  satisfied 
fied,  we  must  at  the  same  time  admit  that  it  is  founded    themselves,  and  ought,  in  reason,  to  satisfy  o&ers. 
in  reason  and  experience.     Mr.  Macpherson  had  the        Here  we  may  remark,  that  Cesarotti,  and  all  other 
genius  of  Ossian.    His  loftiness  and  independence  he    foreigners,  wonder  how  the  question,  aa  to  the  autheo- 
preserved  in  almost  every  line.    But  we  would  ask  the    ticity  of  these  poems,  should  ever  have  been  agitated. 
admirers  of  Pope's  translation  of  Homer,  if  Pope  could    They  had  no  common  fedincr  with  Caledonians*  They 
have  been  fit  for  his  undertaking,  if  he  had  not  had  a    judged  of  the  poems  themselves  as  presented  in  a  bor- 
poetic  spirit;  and  this  will  apply  to  Madame  Dacter,    ried  translation. 'They  saw  every  mark  of  antiquity  and 
.Cowper,  Macpherson,  and  every  one  who  ever  tried    originality,  such  as  no  modem  poet  ever  produced. 
to  turn  Hqmer  to  English.    Nor  do  we  suppose  that    Dante,  Petrarch,  Camoens,  Voltaire,  and  many  otberi, 
Dryden,  who  translated  Virgil,  would  be  accused  of    were  before  them,  and,  in  comparison,  fell  to  nothing. 
imposture,  though  he  should  have  nude  the  same  con-    They  saw  that,  without  a  new  and  unaccountable  phe* 
cession  as  Mr.  Macpherson.  *  nomenon  in  human  nature,  it  was  utterly  impossible 

Had,  therefore,  Mr.  Laing,  whose  historical  talents  that  Mr.  Macpherson  could,  in  so  short  a  time,  have 
rank  him  among  the  first  of  Scottish  historians,  not  produced  poems,  in  all  their  bearings  so  unlike  every 
been  blinded  by  prejudice,  or  something  else,  he  would  other  modem  composition.  See  Cesarotti'a  J>ut.  Osu 
not,  with  all  his  forensic  acumen,  have  construed  Mr.  voJ.  iii.  See  also  Baron  Edmund  de  Harold's  Pbems, 
JItfacpherson's  consistent  defence  into  an  admission  that    ed.  1787,  Dusseldorf. 

he  was  the  author  of  the  poems  which  he  ascribed  to        Though  we  might  here  enlarge,  our  limits  will  not 
Ossian.  permit.    We  must,  therefore,  refer  our  readers  to  Ce- 

We  regret  that  our  limits  will  not  allow  us  to  enter  aarotti,  and  Baron  de  Harold,  Ivbo  considered  the  sub- 
iuUy  into  the  subject.  We  must,  therefore,  now  ject  with  all  due  attention  and  impartiality,  and  have 
l^ive  the  outline  of  toe  evidence  for  and  against  the  au-  decided  in  favour  of  Ossian's  authenticity  ;  and  so  did 
thenticity  of  these  celebrated  poems ;  and  this  evidence  Mr.  Hill,  an  Englishman,  who  seems  to  have  travelled 
we  must,  according  to  the  nature  of  the  case,  divide  in-  principally  for  the  purpose  of  obtaining  aatielaction  on 
to  the  external  and  internal.  The  last  has  never  yet  the  subject.  Both  he  and  Cesarotti  have  fallen  inta 
been  properly  before  the  public.  great  blunders,  arising  from  their  ignorance  of  tbe 

First,  then,  as  to  the  external  evidence  we  know  language  of  Caledonia.  We  see,  then,  that  notwith* 
nothing  more  complete  depending  on  human  testimony,  standing  the  unbelief  of  Br.  Johnson,  who,  it  is  admit- 
Indeed,  it  is  so  complete  to  ey^ry  candid  person,  that  ted,  was  not  in  all  respects  a  competent  judge,  u  be 
we  feel  some  shame  in  almost  reminding' our  readers  of  betrays  gross  ignorance  of  the  language  and  history  of 
its  nature.  When  we  find  a  crowd  of  men,  of  all  senti-  Caledonia,  all  foreigners,  to  the  present  hour,  received 
pents,  and  of  difierent  languages,  without  any  visible  the  poems  of  Ossian  as  authentic  oompoeiitions  of  the 
interest  but  the  love  of  truth,  or  any  ostensible  design  age  to  which  they  are  ascribed, 
but  justice  to  a  long  unknown  genius,  concur  in  one  We  must  now  come  to  the  testimony  of  the  Calcdo* 
sentiment,  the  opposite  evidence  must  preponderate,  nians  themselves,  who  were  surely  the  most  competent 
indeed,  before  we  relinquish  positive  facts  for  negative  judges  in  such  a  matter, 
assertions.  And  here  a  few  preliminary  remarks  appear  necessary. 

The  competency  of  Dr.  Johnson,  Laing,  O'HaUoran,  It  is  not  denied  that  many  poems,  for  agea  under  the 
and  others,  must  be  admitted  as  to  the  evidence  of  tes-  name  of  Ossian  and  other  bards,  were  corrent  among 
timony.  Now,  a  priori,  we  ask,  is  the  bare  unbelief  of  the  Caledonians.  The  Fingalian  heroes  were  familiar 
these  men,  and  perhaps  a  few  more,  to  be  put  in  com-  to  their  ears  from  their  infancy.  Their  bards  often  re* 
petition  with  the  positive  belief  of  Dr.  Blair,  Dr.  Fer-  ferred  to  their  exploiu  when  they  wished  to  rouse  theii 
guson.  Dr.  Carlyle,  Mr.  Hoxtie,  Mr  Henry  Mackenaie,    hearers  to  deeds  of  valour. 

a  moat  oomnetent  judge.  Lord  Elibank,  Principal  Ro*  Now,  the  question  is,  could  a  whole  nation,  com^ 
bertson,  and  even  Mr.  Hume,  who  only  wanted  testi*  posed  of  men  of  honour  and  education,  have  been,  and 
mony,  which  was  given,  and  which  satisfied  him  ?  Dr.  still  be,  so  infatuated  and  so  unprincipled,  aa  gratoitoo» 
Fergoaoa  and  Mr.  Mackenaie  were  Gaelic  scholars,    ly  to  join  Mr.  Macpherson  in  the  moat  daring  literaq 
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impoitare  that  ever  the  world  witnessed }    On  tbk  with  another,  selecting  or  rejecting  words^  lines,  and    OMfan. 

point.  Dr.  Johnson's  ilKberal  remarks  desenre  only  re*  stansas,  now  from  one,  and  then  from  another,  m  order 

probation;  for  such  is  the  length  to  which  he  carried  to  make  one  correct  edition,  from  which /he  would 

bis  partial,  malignant  hostility  to  Mr.  Macpherson,  and  make  his  translation.    He  may  sometimes  have  added, 

therefore  to  Ossian,  that  he  broadly  asserts,  that,  for  the  here  and  there,  a  connecting  line  or  sentence,  or  may 

bonoar  of  their  country,  the  Highlanders  would  sacri-  have  perhaps  cast  one  away,  without  deviating,  in  the 

fice  every  principle  of  truth  and  probity.    To  believe  main,  from  the  strict  sense  and  sentiment  of  his  author; 

iJiit  they  would  do  so,  requires  much  more  faith  than  but  the  exact  degree  of  liberty  which   he  took  can 

to  believe  that  a  bard  of  the  third  or  fourth  century  hardly  be  ascertained." 

could  compose  poems  such  as  Ossian's.  Here  also  we  In  his  third  letter  to  Mr.  Mackenzie,  dated  Campbell- 
must  remark,  that  they  were  competent  judges;  and  ton,  June  21,  1802,  atler  some  very  pertinent  observa- 
that,  if  Mr.'  Macpherson,  or  any  body  else,  attempted  to  tions,  he  writes,  "  that,  at  least,  the  stamina,  the  bones« 
impose  upon  them  spurious  compositions,  they  would  sinews,  and  strength  of  a  great  part  of  the  poems  now 
be  the  fint  to  detect  the  fallacy,  and  to  execrate  the  au-  ascribed  to  him  (Oasian)  are  ancient,  may,  i  think,  be 
thorofil.'  We  have  been  long  acquainted  with  the  ir-  maintained  on  many  good  grounds.  But  that  some 
rasdbility  of  the  Highland  character  upon  this  subject,  things  modem  ma/^nave  been  superinduced,  will,  if 
In  the  course  of  extensive  inquiries  to  satisfy  our  own  not  allowed,  be  at  least  believed,  on  grounds  of  much 
curiosity,  or  to  remove  what  we  counted  reasonable  probability ;  and,  to  separate  precisely  the  pne  from 
scruples,  we  fpund  it  difficult  to  obtain  a  patient  hear-  the  other,  is  more  than  tne  translator  himself,  were  he 
iisg,  the  moment  we  insinuated  that  such  existed.  We  alive,  could  now  do,  if  he  had  not  begun  to  do  so  from 
oniformly  met  the  same  line  of  oonduet  for  which  Mr.  the  beginning."    (P.  90.) 

Macphenon  has  been  so  severely  blamed.    Said  one  Dr.  Smith,  as  we  read  in  his  addenda  to  his  Disser« 

gentleman,  in  answer  to  a  question  as  to  the  anthenti-  tatioh  on  the  authenticity  of  the  poems  which  he  him- 

city  of  the  poems  translated  by  Mr.  Macpherson,  *'  Do  self  had  published  in  1787i  and  a  translation  of  which 

joa  believe  your  own  existence  ?  We  think  the  High-  he  had  published  some  years  before,  candidly  states  the 

landers  insulted  when  such  pains  have  been  taken  to  process  which  he  himself  pursued,  and  which  every  one, 

convince  those  who  will  not  believe  the  evidence  of  in  similar  circumstances,  ae  we  know  from  experience, 

tbdr  senses."    No  doubt  one  Highlander,  Mr.  Shaw,  must  pursue.    **  After  the  materials  were  collected,  the 

a  native  of  Amm,  though  once  a  firm  believer  in  the  next  labour  was  to  compare  the  different  editions ;  to 

authentic!^  of  these  poems,  retracted  his  opinion,  and  shake  off  several  parts  that  were  manifestly  spurious ; 

wrote  against  them  with  a  degree  of  violence  which  can  to  bring  together  some  episodes  that  appeared  to  have 

scarcely  be  reconciled  with  impartiality.     His  unbelief  relation  to  one  another,  thqugh  repeated  separately,  and 

seems  founded  npen  this  fact,  that  he'  could  not  find  to  restore  to  their  proper  places  some  incidents  that 

sny,  or  hardly  any,  of  the  poems  translated  by  Mr.  Mac-  seemed  to  have  run  from  one  poem  into  another.    I  am 

pherson,  any  where  in  the  Highlands  or  Islands  of  Scot-  very  confident,  that  the  poems  so  arranged  are  different 

land.    This  has  puszled  more  than  .Mr.  Shaw.   But  we  from  all  other  editions.     They  have  taken  a  certain  de- 

think  that  Mr.  Clark,  author  of  the  Caledonian  Bards^  gree  of  regularity  and  of  art,  in  comparison  with  the 

might  have  satisfied  him  upon  this  head.    For  further  disunited  and  irregular  manner  of  the  original.    The 

information,  we  refer  to .  the  notes  and  supplement-  building  is  not  entire,  but  we  have  still  the  ^rand  ruins 

al  observations  followhig  Cesarotti's  Dissert.  Ossian.  of  it."    f  See  Cesarotti's  DissttrL  Oss.  vol.  iiu  and  Note 

voL  iii. ;  md  to  Sir  John  Sinclair's  Dissertation,  vol.  u  T.)    In  his  preface  to  the  Gaelic  poems  which  were 

Mr.  Shaw,  however,  might  have  found  parts  of  the  published  under  the   patronage,    and  chiefly  at  the 

identical  poems  translated  by  Mr.  Macpherson,  which  expence,  of  the  Highland  Society  of  London,  in  1787» 

are  referred  to  in  the  Appendix  to  the  Highland  Soci-  he  speaks  of  them  in  the  followuig  terms :   «  He  hopes 

ety's  Report,  and  some  of  which  have  been  published  that,  with  all  their  imperfections,  these  poems  have  still 

in  1786,  by  Mr.  Gillies,  a  bookseller  in  Perth.     We,  so  much  merit  as  to  give  the  reader  some  idea  of  what 

however,  here  also  must  stop,  and  refer  for  further  in-  they  once  had  been ;  that  the  venerable  ruins  are  a  suf- 

formation  to  Mr.  Shaw's  Inquiry ;  his  Reply  to  Mr.  ficient  monument  of  the  former  grandefir  of  Che  edi- 

Clark;  and  to  Clark's  Defence,  especially  Shaw  v&sus  Bee" 

Shaw.  Considering  these  candid  statements  by  so  pious  and 

Before  we  dismiss  tbii^  part  of  the  subiect,    we  so  honourable  a  judge,  how  could  Mr.  Shaw,  or  any 

most  qnote  two  pasuges  fVom  the   late   Dr.  John  body  else,  find  such  exact  poems  as  Mr.  Macpherson  or 

Smith,  minister  at  Campbellton,  one  regarding  Mr.  he  translated  and   published.     Mr.  Macpherson,  we 

MacphersoD's  mode  of  procedure  in  arranging  the  know  from  a  letter  of  h^  now  before  us,  written  in 

poems,  so  as    to  fbm  a'  consistent  whole ;  another  1792,  and  from  other  sources  to  be  afterwards  noticed, 

stating  bis  own  mode,   from  which  he  was  led    to  laboured  most  anxiously  to  purify  the  poema  which  he 

infer  that  Mr.  Macpherson  could  not  have  done  other-  translated  from  every  thing  modem.    We  are,  however, 

wise.    ''  With  regard,"  says  he,  in  one  of  his  letters  to  far  from  admittin^f  that  in  this  he  succeeded,  or  could 

Mr.  Henry  Mackenzie,  published  in  the  Appendix  to  have  succeeded: 

the  Highland  Society's  Report,  p.  75,  **  to  the  degree  of  The  other  Highlander  supposed  or  believed  to  have 
liberty  used  by  Mr.  Macpherson  in  his  translation,  it  is  been  either  an  unbeliever  in  the  authenticity  of  Ossian's 
a  point  on  which  it  is  difficult  to  decide.  With  better  Poems,  or  at  least  sceptical  about  them»  as  translated, 
materials  and  superior  talents,  his  arrangement  was  far  was  Mr.  Donald  Macqueen,  minister  of  Kilmuir,  in  Sky, 
beyond  any  thing  I  could  pretend  ta  But  I  am  con-  a  learned  antiquary,  and. an  excellent  classical  scholar, 
vinced,  ftom  experience,  that  he  must  have  followed  the  From  his  silence  on  a  question  put  to  him  by  Dr.  John- 
same  process.  He  must  baVe  not  only  used  a  discre-  son,  it  has  been*  inferred  that  he  was  not  satisfied  on  the 
tionary  power,  or  critical  acumeuy  in  combining  and  subject.  But  let  us  hear  himself.  In  a  letter'  to  Dr. 
arranging  the  scattered  partsof  poems,  as  was  done  by  Blair,  published  in  the  Appendix  to  the  Reoort  of  the 
those  who  collected  the  books  of  Homer ;  but  he  must  Highland  Society  of  Scotland,  and  dated  Kilmuir, 
9^  have  iis^  his  jadgsbeat  in'  compaxiK^g  one  edition  April  17;  I7S4,  lie  ahowa  the  contrary.    In  hit  posu 
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aeiipt  to  that  letteri  he  addsy  "  I  have  a  jtiat  eateem  not  all  qf  tIiose»  who  aflfeet  to  qacstbii  the  authenticity  (hJ 

for  the  translator's  genius;  and^  believe  me,  after  the  of  the  poeoM,  never  eiamkied,  probably  never  read«tUi  ^<*^ 

narrowest   search    I    could  make,   that   there  is   a  evidence.    If  they  iiad  done  so,  they  woald  find  thst 

foundation  in'the  ancient  songs  for  every  part  of  his  Mr.  Macpberson  never  could  attempt  to  impose  upon 

work ;  but  I  am  apt  to  believe,  also,  that  he  hath  tack-  those  wbo  either  saw.him  receive  the  poems,  or  than, 

ed  together  into  the  poems,    descriptions,    similest  selves  furnished  them.    They  who  were  most  inttmsts* 

names,  &c.  from  several  detached  pieces ;  but  of  this  I  ly  acquainted  with  his  labours  in  oolltottng  tfaem^ 

can  give  no  demonstration,  as  I  met  only  with  frag-  though  distant  from  one  another,  and  altogether  niu 

ments."  known  to  one  another,  uniformly  concur,  as  to  his  re. 

From  this  letter,  he  was  conviooed  that  there  was  ceiving  these  poems  through  the  Highlands.    **  It  was 

at  least  a  foundation  for  the  poems  as  translated  by  Mr.  in  my  house,'*  says  Mr.  I)onald  Madeod,  minister  of 

Macpberson.     He  believed  that  he  used  much  freedom  Glenelg,  in  a  letter  to  Dr.  Blair,  dated  Gbnelg,  26th 

in  the  disposition  of  his  materials.    Upon  this,  how-  March,  176i,  "  that  Mr.  Macpberson  got  the  descrip. 

ever,  he  could  not  n>eak  positively,  as  he  only  met  tion  of  CuchuUin's  horses  and  car  in  book  1st,  page 

fragments,  that  ia,  of^  the  poems  translated.     One  of  11,  (Fingal)  from  Allan  Macashiet  schoolmaster,  and 

them,  the  description  of  Cuchullin'tf  chariot  and  horses,  {Lory  Madeod,  both  of  this  Glen.    He  has  not  taken 

the  most  improt>able  of  the  whole  collection,  yet  the  in  the  whble  of  this  description,  and  his  tnmslstion  of 

aiithentiGity  of  which  is  placed  beyond  the  range  of  it,  (spirited  and  pret^  as  it  appears,  as  far  as  it  goei,) 

the  most  sceptical.    Nay,  we  shall  by  and  by  prove,  falls  so  far  short  of  the  original  in  the  picture  it  exhibits  of 

that  Mr.  Macphersmi,  so  far  from  being  the  author,  CuchuUin's  horses  and  car,  their  harness  and  trappings, 

did  not  even  understand  it ;  and  we  question  if  many  &c.  that  in  none  of  his  translations  is  the  inequality 

Gaelic  scholars  at  this  moment  can.  of  Mr.  Macpherson's  penius  to  that  of  Ossian  so  vaiy 

In  a  letter  to  Captain  Alexander  Morrison,  Mr.  Mac*  conspicuous."    To  this  description  we  shall  again  refer, 
pherson's  amaniiensis,  and  an  able  Gaelic  scholar,  dat-  in  considering  the  internal  evidence^    In  the  mean 
ed  Kilmuir,  August  18,  1784,  and  now  in  the  posses-  time,  suffice  it  to  say,  that  Mr.  Macpberson  r^ected 
sion  of  the  writer  of  this  article,  among  other  matters,  what  he  could  not  understand, 
he  says,  "  Though  I  am  no  correspondent  of  Dr.  John-        Mr.  Macleod,  who  cannot  be  suspected  of  firaody 
son,  I  am  made  to  believe  that  he  ia  rather  in  the  hu-  identifies  the  battle  of  Lena,  Fingal,  book  9d,  vitb 
mour  of  being  serviceable  to*— —,  and  Mr.  James  Mac-  those  variations  which  tend  to  prove  the  existence  of 
pberson  may  perhaps  lend  her  a  good  word  on  account  Ossian's  poems,  also  the  poem,  as  he  calb  it,  in  book. 
oi  old  Oasian,  whose  character  1  have  on  my  finger  Sd,  relating  Final's  voyage  to  Lochlin ;  and  the  poem, 
wds,  to  defend  without  entering  into  controversy,  book  4th,  m  wmch  each  of  Fingal's  chiefii  singles  out 
which  my  soul  abhors."    This  aUiorrence  of  contro-  the  chief  among  the  enemy  he  was  to  fight,  leaving  to 
i;ersy  accounts  for  ills  silence  to  Dr.  Jdhnson's  ques*  Fingal  the  honour  of  enga^ng  the  king  of  LochliD. 
tioiK    And,  perhaps,  having  not  had  time  to  make  up  We  refer,  for  the^rest,  to  his  letter  appended  to  Re- 
his  mind  on  a  subject  on  which  he  never  before  thought,  port,  p.  28,  et  seq^  Aa  it  is  imfxissible  that  we  can  find 
he  suspended  his  judgment  till  such  time  as  he  could  room  for  the  full  details  of  evidence  contained  in  the 
come  to  a  rational  conviction.    This  at  least  indicated.  Appendix  to  the  Highluid  Society's  Report,  and  in 
that  he  himself  was  not  credulous,  and  had  no  desire  the  Report  itself,  we  must  refer  to  it.    Particularly  to 
to  deceive.    It  is  a  proof  of  his  integrity.    And  yet  Mr.  Gsdlie's  letters,  Mr.  M'Aulay,  Lieut.  Dim,  Mr.Mac- 
this  is  the  inference  which  the  partial  and  illiberal  Niod,  Dr.  John  Macpberson,  Mr.  M^Leod  of  Boss  in 
mind  of  Dr.  Johnson,  so  unlike  himself  in  all  the  contro-  Mull,  Mr.  Hope  minister  of  Rea,  in  Caithncaa,  Dr.  John 
yersy,  drawst  for  no  assignable  reason,  but  because  in  the  Smith,  Ewan  M'Pherson's  declaration,  Mr.  Macpher- 
height  of  his  glory  Macpberson  treated  his  cavils  with  son  of  Strathmasbie*s  letter,  dated  Strathmashie,  SSd 
Qontempt.     '<  1  adced  a  very  learned  minister  in  Sky,  October,  1763.    His  letter  is  peculiarly  inaportant,  be-- 
who  bad  used  all  arts  to  mtke  me  believethe  genuine-  cause  Mr.  Macpberson  himself  was  a  superior  Gaelic 
ness  of  the  book,  whether  at  last  he  believed  it  him-  scholar,  an  excellent  poet,  and  a  most  competent  judge, 
self;  but  he  would  not  answer.     He  wished  me  to  be  Neither  he,  nor  such  men  as  Mr.  M'Aulay,  could  be 
deceived,  for  the  honour  of  his  country,  but  would  not  imposed  upon.     They  knew  all  the  process  of  Mr. 
directly  and  formally  deceive  me.    Yet  has  this  man's  Macpherson's  labours.     Though  this  article  has  ex- 
testimony  been  publicly  produced,    as  of  one,  that  tended  far  beyond  our  inteot^s,  we  must  submit  an 
held  Fingal  to  be  the  work  of  OssiAn." — Jwrwttf^  274,  extract  from  Strathmashie's  letter  to  l^t.  Blair.    •«  A» 
S75.  I  hear  you  have  made  application  in  this  country  for 

Now,  we  would  ask  any  man  open  to  conviction,  testimonies  concerning  the  authenticity   of  Ossian's 

vhether,  after  all  arts  to  make  another  believe  the  poema,  I  make  bold  to  send  you  this  letter,  of  which 

truth  of  a  story,  any  answer  could  be  given  to  such  a  you  may  make  what  use  you  please.     In  the  year  1760, 

question,  without  resenting  the  insult  and  impertinence  1  had  the  pleasure  of  aooompaimng  my  friend*  Mr« 

implied  in  putting  it.    Dr.  Johnson  did  not  perceive  Macpberson,  during  some  partof  his  jouniAj,  in  search 

the  politeness  of  Mr.  Macqueen,  and  therefore  drew  of  the  poems  of  Ossian,  through  the  Highlands.    I  as* 

a  conclusion  which  his  friends  and  admirers  should  sisted  him  in  collecting  them,  and  took  down  from 

wish  expunged  from  hia  works.  oral  tradition,  and  transcribed  from  old  maDuscripts, 

Now,  to  come  to  a  few  particulars  in  the  chain  of  by  &r  the  greatest  part  of  those  pieces  he  hsa  publish* 
testimony  by  every  individual  Highlander  who  paid  ed.  Since  the  publication,  I  have  carefully  compared 
attention  to  the  subject,  we  must  surely  reject  all  hu->  the  translation  with  the  copies  of  the  originals  in  my 
man  testimony,  if  we  do  not  admit  that  of  witnesses  hands,  and  find  it  amasingly  literal,  even  in  each  a  de* 
sufficient  to  prove  any  other  fact  Though  our  limits  gree,  as  to  preserve,  in  some  measure,  tho  oadenoe  of 
do^  not  pennit  us  to  enter  widely  into  the  concurring  the  Gaelic  versification.  I  need  not  aver.  Sir,  that  these 
evidenoe  of  so.  many  credible  witnesses,  yet  seme  poemsare  taken  in  this  ooantiytofaeoftlMotnioatan- 
parta  of  that  evidence  may  be  advert^  to.  This  is  the  tiquity.'' 
more  necessary,  becanse  we  are  persuaded  that  many,  if       We  also  refier  to  the  letters  of  Sir  John  MnqaharsoD, 
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M    md Sir  Jame^ M'Duqal^bQlIi ffcndaii^ of  rank^ edu*    French  revoltttioD,  has  been  dvcmmtantiilly  detidkd  ^OniMt, 
r^  cadoQf  ability^  and^bonou^.    The  latter  died  aeveral    and  proved  by  the  ooncurrept  teafcimony  of  two  bisbopa  ^ 
jeart  9go  in  the  flow^  of  hia  yootb^  to  the  great  re*    and  three  respectable  clergymen  now  Uving/'    OfMn, 
gret  of  all  men  who  loved  geniua^  ability,  refined  taate*    vol.  iiL  p*  47y. 

od  moral  worth ;  the  fom^  cmly  two  years  agO!»  after        Whoever  reada  Sir  John  Sinclair'a  diaaertationj  with 

luring  attained  high  distinction  by  hia  civil  and  mili-  the  letters  of  these  respectable  dergymen,  and  Dr. 

Uiy  taenia.  M'Arthur*8   notes    and    supplemental   observationa. 

This  part  of  onr  detail  we  must  oonclude  with  a  .must  be  consigned  to  invinoUf  unbelief,  unless  be 

BDffle  eitract  from  Mr.  Pope'a  letter  to  Mr.  Alexander  believes  that  Mr.  Macpherson  was  no  more  than  the 

NidMilsan,  miniater  of  Tburao^  dated  Bea,  }5th  No*  translator  mid  editor  of  Oasian.' 
vember,  1763s  Appendix,  Na  IIL    "  I  have  perused        We  now^oome  to  another  point  in  the.ediU^ial  evi« 

Dr.  Bhor^a  leUer  to  vou,  and  would  heartilv  wish  I  denoe,  which  arises  from  Dr*  John  Smith's  poems  of 

could  be  of  oae  in  that  effiur,  in  which  he  naa  taken  Ossiant  Orran  and  UUin,  published  in  1787- 
ncfa  a  canoem.    It  was  quite  proper  that  he  went  to        We  do  not  think  that  tins  part , of  the  subject  h^a  re* 

the  West  Highlands,  $b  theae  poem>  heve  been  more  ceived  due  attention,  <v  any  weight  in  the  controversy* 

Qsrefully  preserved  in  them  than  with  us  in  the  North  He  published  his  translation  of  theae  poems  seven 

Highlanda.    And,  ,from  both  these  quarters,  he  can  years  before.    The  originals  were  offered  to  the  public 

get  such  evidencea  aa  are  sufficient  to  convince  people  ^Bder  every  circumstance  which  might  demonstrate 

of  candour  ;  so  that  if  the  literati  in  England  will  not  their  daim  to  belief.    Dr.  Smith,  .whom  we  knew  well, 

be  persnadedi  they  must  wait  till  they  see  Ossian  and  was  a  man  of  profound  piety,  of  aingular  probity,  and 

his  heroes  in  another  woAdJ'    We  also  recommend  to  of  excellent  skill  in  Celtic  liierature.    Except  bSs  bro* 

the  attention  of  the  reador,  Mr.  Macpherson's  letters  to  ther  Dr.  Donald,  we  never  knew  any  man  equal  to 

Mr.  JameaJd'Lijga^,  then  minister  o(  Amulrie,  after-  him  in  that  department  of  national  literature.    The 

wards  of  Blair  m  AtholL    When  the  correapoodence  authenticity  of  the  poema  edited  by  him,  was  never 

b^sn  in  1760,  th^y  hpd  not  seen  one  anotber»  and  called  in  question.    Kenncidy*  who  made  a  coll^on. 

consequently  were  att^racted  by  similarity  of  pursuit  of  Gaelic  poems,  now  ii|  the  possession  of  the  High* 

In  his  first  letter,  dated  Ruthven  Badenoch,  27th  Oc»  land  Society  of  Scotland,  claimed  the  merit  of  some  of 

tober,  1760,  Mr.  Macpherson  writes:  "  I  have  met  the  finest  passages  trandated  by  Dr.  Smith,  end  haa 

vrith  f  number  of  old  mannacripts  in  mv  travels;  the  brought  their  antiquity  into  doubt.    As  we  cannot 

|oetiad|Mrt  of  them  I  have  enaeavoured  to  aeome."  enter  Into  this  strange  controversy,  we  must  refer  to 

Csplam  Morrison  of  Greenock's  testimony  in  favour,  the  Report  of  the  Society,  and  to  Dr.  Graham  of  Aber«. 

of  the  honesty  of  his  friend  Mr.  Macphersont  ia  highly  Kyle's  excellent  essay  on  the  authenticity  of  Ossien'a 

warthy  of  notice.    He  knew  him  intimately;  acted  aa  poems,  and  also  to  Mr.  Stewart's  easay.    If  Kennedy,, 

bis  smanuensia,  and  had  every  opportunity  of  detecti^  a  poor  schoolmaster,  were  a  man  of  ^niua  and  talents, 

iog  any  fallaqr,  if  fiillaQr  there  could  he.    See  hia.  some  attention  might  be  doe  to  his  asiertion*     But 

answers  to  queries.  No.  XIII.  Appendix  to  MS.  Re-  Dr.  Smith's  opinion  i?  so  decisive  against  the  impoa* 

port,  n.  175.  177*    l^  addition  to  thia  answer  and  tore  of  Kennedy,  that  no  man  of  common  sen^e  csn, 

genend  obaervationa,  he  wrote  to  the  writer  oi  (his  for  a  moment,  admit  it    To  think  that  a  man,  who 

snide  before  they  were  peraonally  acquainted :  *'  When  could  not  write  three  lines  of  any  poetry,  could  fabrt- 

WQting  Oaaian's  poema  with  Jamea  Macpherson  at  Lon«  cate  one  of  the  aublimeat  descriptions  in  Smith's  poems» 

don,  Sir  Jamea  roulia  wrote  me  to  send  l^m  the  ad^-  would  be  almost  a  miracle  of  poetic  fiction. .  But  aup- 

diess  to  the  Sun,  which  I  did :  And  that  was  not  the.  pose  even  this  true,  enough  remaiiia  to  place  the  po^s, 

one  he  wanted.    He  wrote  the  poem  it  was  in,  and  collected  and  published  by  Dr.  Smithi  beyond  the 

tba  I  sent  it  to  him*    He  knew  more  of  the  Gaelic  reach  of  suspicion. 

than  Jamea  Maq>hersoi|,  or  any  man  I  ever  saw.    Thia       if  they  are  authentic*  it  follows  of  oecea^itv  that  the 

you  will  find,  if  you  pan  get  acoeaa  to  hif  papers."  poems  tr^u^slated  by  Mr*  Macpherson  must  pe  90  too, 

I  wrote  most  part  of  Ossian's  works,  with  Mr.  Mao-  bxt  they  bear  the  aame  ehavaoler.    Now,  can  we  aup-i 

pberson,  before  1  went  for  my  family  to  America,  in  pose  that  two  men,  unacquainted  with  one  another,  and 

1781."    Thia  letter  in  dated  Greenpck,  20th  D^oem-i  quite  opposite  in  their  naturej  and»  I  may  add*  in  their 

oer,  180Q.  pursuits,  cpuld  nearly  at  t|ie  same  time  fabrii^  com* 

Though  w/fr  h§ve  alceady  offered  more  tjum  aufficient  positions  so  like  one  anoU^r,  and  ascribe  them  to  au<* 

proof  thet  Mr;  Macpherson  wea  nothings  more  thai^  thors  perhapa  of  doubtCul  exiitenoe^  while  they  had  it 

the  collector  and  translator  of  only  part  o^  Ossian'a  in  their  power  tp  take  the  whole  merit  to  themaelvea  i 
poema,  it  would  be  unpardonable,  if  we  passed  over  in        We  are  sorry  our  limits  do  not  permit  oa  to  enter 

silence  Sir  John  Sindair'a  itdmirable  dia^ertation  upon  largely  into  this  part  of  the  subject.    If  they  did,  w^ 

the  subjeot;  wherein  he  has  adduced  proof  conclusive  could  show  that  the  poeina  eoUeeted  and  edited  by  Dr. 

coQogb,  if  no  other  existed;  and,  aa  we  must  refer  to  Smith  are  fully  equal,  and  in  some  respects  auperiorf 

that  diaaertation  itaelf,  vol.  i.  Ossian,  we  shall  satisfy  to  those  of  Macphcarson.     We  could  show,  that  the 

oarselvea  with  quoting  Dr.  M'Arthur's  words,  frpm  impositions  of  the  different  bardU,  though  the  Dr.  haa 

bis  anpplementai.  observationa  to  hia  translation  oi  npt  attempted  to  class  iheei^  are  easily  distinguished 

Cesarotti'a  Dissertation  on  the  f  u^henticily  of  Ofsien's  from  one  another,  as  easily  as  any  scholar  could  distin- 

Poema,  published  in  1807.  guisb  Ovid  from  Virgil,  or  Dante  from  Taasa   We  re- 

"  The  Collection  of  Ossian'a  poeiina,  UMide  by  the  %  to  Dargo  and  Gaul,  the  former  by  UUin,  and  the 

Bev.  Mr.  Farquharson,  at  an  early  period  of  hi#  life,  latter  by  Osaian, 

piior  to  Mr.  Maqrfieraon'a  poetical  mission  to  the  .  Now,  eonld  any  man  aueoeed  in  assuming  such  dif- 

Highlands,  and  the  ^istence  of  the  thick  foUo  menu-  ftrent  characters  as  this  i  If  he  could*  it  would  show 

Knot  volume  containing  these  poems,  wbiffh  ha,  Uft,  that  Dr.  Smith  and  Mr.  Macpheraen  were  phenom^Aa 

«t  the  College  of  Oouay,  at  the  commencement  of  the  ^  the  literary  world  thatn«ver  befiNne  appeared. 
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Omisn.  We  find  in  Dr.  Smith'fl  publication  some  of  Macpher-  translation,  of  Which  we  have  not  the  originiil,  is  ppr.  Oisin 
""^^  '  son's  poems  fully  identified.  We  also  find  some  of  those  fectly  uniform  with  that  of  which  we  have  the  origi-  "—v" 
imitations' called  ursgeuls^  or  new  tales,  to  which  Mac-  nal.  \f^  therefore,  we  are  satisfied  that  the  one  is  ge- 
pherson  likewise  referS|  and,  to  keep  clear  of  which,  he  nuine,  so  we  must  be  as  to  the  other.  If  Mr.  MicpheN 
was  so  anxious.  Now,  after  reading  Miss  Brooke's  son  intended  a  forgery,  he  would  Have  either  left  the 
Collection,  Mr.  Walkei^s  Irish  Bards,  and  the  Collec-  whole  entire  or  none  at  all.  We  know  that,  from  the 
tions  of  the  Highland  Society  of  Scotland,  we  would  abuse  he  experienced  from  Dr.  Johnson  and  his  follow- 
ask,  how  could  there  be  imitations  without  something  ers,  and  from  other  causes,  he  became  almost  indiffer* 
to  imitate?  We  are  quite  aware  of  an  answer  to  this ;  ent  about  the  originals,  and  heard  the  clamour  of  his 
that  is,  that  the  imitations  are  also  fabricated.  To  re-  opponents  with  a  feeling  which  almost .  determined 
ply  to  any  mpn  capable  of  making  such  an  objection,  him  to  abandon  a  field  where  no  further  honours  coald 
would  be  to  extinguish  all  reason  and  all  virtue.  They    be  trained, 

are  totally  different  from  ancient  poems  in  style  and  cha-  Though  the  originals  of  the  whole  of  Ossian*s  works 
racter.  A  few  years  ago,  almost  every  Highlander,  the  have  not  been  found,  it  is  but  justice  to  say  that  every 
moment  the  reciter  would  mix  any  of  the  new  tales,  means  have  been  employed  by  the  Highland  Societies 
would  exclaim,  that  is  modem,  that  is  not  Ossian  or  of  London  and  Scotland  to  discover  them.  Nor  have 
Ullin,  &c.  we  reason  to  doubt  the  integrity  of  Mr.  Mackensie, 

These  imitations  have  continued  down  to  our  own    Mr.  Macpherson's  executor,  in  thid  matter.    All  that  he 
memory.     We  have  seen  some  .of  them  of  the  last  cen-    got  he  gave  to  the  Highland  Society  of  London, 
tury, '  either  humorous  or  political.   We  have  seen  others'       What  became  of  the  MSS.  which  certainly  Mr.  Mac- 
evidently  intended  to  bring  the  ancient  original  poems    ]^herson  had  received,  it  is  in  vain  now  to  inquire. 
to  discredit,  so  as  to  destroy  all  the  ancient  associations    Though  we  have  a  most  sincere  regard  for  the  merits 
of  the  people,  founded  on  uie  exploits  and  renown  of    and  memory  of  Mr.  Macpherson,  we  must  4)0  permit- 
f  heir  fathers.    All  this  arose  from  an  idea,  a  vcw-y  false    ted  to  hazard  a  suspicion  that  he  himself  may  have  de- 
one,  that  as  long  as  these  elegant  compositions  retain-    stroyed  them,  to  prevent  any  person  from  discovering 
ed  their  hold  of  the  people's  mind,  the  gospel  could    or  ascertiaining  what  labour  he  employed  in  restoring 
have  no  chance  of  making  any    impression.     (See    thehr  contents, 'to  what  he  supposed  may  have  been 
Report,  and  Bishop  Carsewell's  Preface.)     Before  we    their  ancient  and  original  state.    If,  however,  this  may 
conclude  this  part  of  the  subject,  it.  is  necessary  to    have  been  his  object,  it  shows  that  he  never  could  have 
refer  to  the  immense  collections  made  by  the  Higliland    been  the  autbor,  and  that  he  was  a  bad  politidatL  Be- 
Societies  of  London  and  Scotland,  with  a  view  to  throw    cause  we  can  ascertain  to  a  demonstration  how  he  pro- 
light  upon  the  authenticity  of  Ossian's  poems.    An    ceeded  in  his  labours  of  restoration,  f¥om  fragments 
account  of  these  collections  will  be  found  in  the  ap-  » which  stiH  exist  in  their  original  state.    Still,  how* 
pendix  to  the  Report  of  the  Highland  Society  of  Scot-    ever,  upon  this  part  of  the  subject  we  must  speak  with 
land,  as  examined  by  the  late  Dr.  Donald  Smith,  the    diffidence,  because  we  really  do  not  know  how  many 
first  Gaelic  scholar  dfhis  country.  editions  of  the  same  poems  he  may  have  got,  and  b^• 

There  is,  however,  a  collection  of  Ossianic  and  other  cause  we  have  this  moment  before  us  editions  of 
"Gaelic  poems,  by  Dr.  Irvine  of  Little  Dunkeld,  a  copy  poems  never  translated,  and  probably  never  seen  by 
of  which  has  been  deposited  with  the  Highland  Society  him,  which  differ  widely  from  one  another,  and  yet 
of  London,  and  anotner  is  to  be  deposited  with  the  which  bear  evident  marks  of  having  been  original- 
Highland  Society  of  Scotland,  which  Dr.  Smith  never  ly  the  same.  They  are  all  ascribed  to  Ossian  and  his 
saw,  and  which  dearly  demonstrates,  as  many  others    contemporary  bards. 

have  affirmed,  that  poems  ascribed  to  Ossian,  Ul-  Most  of  die  poems,  however^  we  remark  in  the  se- 
lin,  and  others  equal  in  merit  to  those  collected  and  cond  place,  we  have  before  us,  and  they  have  been  before 
translated  by  Mr.  Maqdierson  and  Dr.  Smith,  existed  Gaelic  scholars  for  several  years ;  some  of  them  com- 
in  the  Highlands.  These  are  written  just  as  collected  plete.  Now,  if  they  had  been  modem  compositions,  is 
during  a  period  of  nearly  forty  years,  and  any  compe-  it  not  strange  that  no  one  should  ever  have  courage 
tent  judge  may  at  once  see  how  the  old  and  new  poems  and  probity  to  declare  them  so  ?  We  have  seen  them 
were  mixed  together.  That  is,  the  attempt  made  by  long  before  they  were  published— we  examined  them 
the  successive  bards  to  supply  what  was  lost,  or  to  nao-  with  a  suspicious  eye.— we  heard  the  opinions  of  many 
del  the  story  so  as  to  please  the  taste  of  their  hearers,  leanied  and  competent  judges  upon  their  tnerit,  and 
An  account  of  this  last  collection  would  of  itself  fur-  yet  no  one  ever  harboured  a  thought  that  they  could 
nish  an  irrefragable  evidence  that  Macpherson  ne-  be  the  compositbn  of  any  modem  poet, 
ver  could  have  ^en  the  author  of  the  poems  which  he  We  have  the  compositions  of  many  poets  for  two  or 
ascribed  to  Ossian.  three  hundred  years  back ;  we  can  easily  compare  these 

We  must  now  hasten  to  the  internal  evidence,  which  with  the  poems  commonly  called  Ossian's.  Yet  every 
the  poems  of  Ossian  themselves,  as  published  by  the  one  of  them  is  of  a  different  character.  There  are  only 
Highland  Society  of  London,  amply  furnish.  '   three,  the  authors  of  which  are  doubtfiil.  The  death  of 

Having  extended  our  obs^ations  upon  the  external  Fraocb,  and  the  old  Bard's  Wish,  and  Mordath,  imper- 
evidence  so  much  beyond  our  intention,  a  few  observa-  feet,  as  published  by  Gillies',  which  bear  any  thing  like 
tions  here  must  suffice*  resemblance  to  the  composition  of  the  ancient  bards. 

-  The  first  is,  that  the  originals  of  all  the  poems  trans-  But  they  also  bear  evident  marks  of  their  modem  ori- 
lated  by  Mr.  Macpherson  have  not  been  found.  Every  gin,  compared  with  the  poems  translated  by  Dr.  Smith 
search  was  made,  but  without  success.    His  going  to    and  Mr.  Macpherson. 

America,  and  his  other  peregrinations,  may  in  part  ac«        As  already  mentioned,  we  have  abundance  of  imita- 
count  for  the  loss  of  some  of  bis  collections.     But  we    tions  so  far  down  as  the  last  century,  but  they  are  easily 
must  confess,  that  on  this  head  there  are  some  difficult    distinguishable  from  those  of  Ossian  and  others. 
ties  which  cmr  knowledge  cannot  solve.    They  do  not,        A  third  remark  offers  itself.    If  we  suppose  Mr.Mac- 
iu}  wever^  form  any  argument  against  his  honesty*   The    pherson  an  impostor,  we  must  also  pronounce  Dr.  Smith 
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Wio.  one ;  naj,  We  mnifc  go  ftrther^  we  laait  luppose  all  the 
'y^  collectonofthepo^ina  belonging  to  the  Ossianic  «ra 
impostors.  If  we  do  bo,  how  can  we  account  for  the 
fact,  tM  Df*  Smith  and  Macpherson,  and  aU  these 
oollectora,  could  have  written  in  the  same  style  and 
maaosr,  and  give  exactly  the  same  characters,  the  same 
events,  sod  the  same  every  thing,  especially  .as  to  the 
histoiy  snd  character  of  Fingal  ?  So  far  as  we  know 
anj  thing  of  human  nature  and  human  genius,  we  may 
issert  that  the  thing  is  impossible.  They  could  not 
imitate  Maqpl^erson^  or  any  body  else,  for  Macpberson*s 
originals,  except  the  seventh  Book  of  Temora,  did  not 
appear  tUl  long  afterwards.  These  collections,  which 
ve  have  all  examined,  evidently  appear  to  have  been 
adulterated ;  they  contain  many  modern  terms  which 
oould  not  have  been  known  in  the  fourth  ^century.  But 
here  and  there  we  meet  passages  which  at  once  must 
decide,  that  they  could  not  be  the  composition  of  the 
•ame  authors,  or  belong  to  the  same  sera. 

Is  it  likely  that  Macpherson  could,  at  the  time  he 
translated  or  collected  these  poems,  a  young  man  of  no 
eiperience,.and  no  great  proficient  in  Celtic  literature, 
aU  at  once  form  a  new  species  of  Gaelic  composition, 
andahnost  a  new  language  to  himself  ?  Could  he,  or 
almost  any  man,  write  in  terms  which  requires  much 
study  fully  to  comprehend  ?  The  first  Gaelic  scholars, 
as  Dr.  Donald  and  Dr.  John  Smith,  the  two  Stew- 
arts/ and  several  others,  have  pronounced  these  poems 
to  be  of  great  antiquity,  not  only  from  their  style,  but 
from  the  total  absence  of  all  reference  or  allusion  to 
modem  ideas  or  modem  manners.  Though  Mr.  Mac-* 
pherson  might  succeed  in  one  or  two  short  poems,  is  it 
possible  that  he  could  succeed  in  so  many  poems^  of 
soch  length,  without  being  detected  ? 

To  siy  that  he  composed  first  in  English,  and  then 
translated  into  Gaelic,  would  only  subject  Jiim  the  more 
to  detection— for  no  huqnan  bein^  could,  or  can,  de>* 
pnve  a  translation  of  its  proper  characters.  We  have 
.nanuacriptg  of  nearly  a  thousand  years  old.  Their 
langnige,  generally  sneaking,  is  the  language  of  these 
poems.  We  have  it  therefore  in  our  power  to  compare 
and  determine.  We  have  done  so,  and  the  result  is 
fayourable  to  Mr.  Macpherson's  veracity. 

The  poems,  as  published  by  Dr.  Smith,  and  we  may 
say  by  Sir  John  Sinclair,  bear  evident  proofs  of  the  la- 
boar  taken  to  divest  them  of  the  spurious  compositions 
mingled  with  them,  so  as  to  form  a  consistent  whole. 
They  clearly  indicate  that  many  pieces  were  tacked 
together,  smd  that  much  had  been  lost  The  transi- 
tions are  sometimes  so  violent,  so  abrupt,  so  obscure, 
that  it  requires  much  attention  to  follow  the  speskers, 
or  to  find  imt  who  they  are.  Now,  could  all  this  hap- 
pen if  Mr.  Macpherson  and  Dr.  Smith  were  impos- 
tors? They  bad  no  occasion  to  leave  the  building  in 
this  unfinished  state.  Nay,  they  could  not  have  done  it. 

We  find  also  from  the  poems  themselves  that  they 
ve  not  all  Ossian's.  Dr.  Smith  admits  this.  Mr. 
Maa>herson  said  nothing  about  it.  But  his  collection 
•pesKsfor  itself.  We  regret  that  we  cannot  enlarge, 
upon  this  important  part  of  the  subject  We  therefore 
refer,  for  instance,  to  the  very  first  poems  in  the  coUec- 
tioD  of  Mr.  Macpherson.  Cath  Loda  seems  to  be  the 
composition  of  Ossian  ;  Carrickthura,  of  Ullin.  We 
eould  show,  that  throughout  the  whole  collection,  the 
parts  of  the  different  poets  are  clearly  indicated  by  in- 
ternal style  and  manners.  Now,  could  Mr.  Macpher- 
ton  accoropliah  this  ?  The  attempt  would  be  iropossi- 
hie— Ullin,  the  poet  Laureate,  Fergus,  Carrul,  Cronan, 
Minonn,  &c.  have  each  a  peculiar  characteristic  style, 
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and  all  of  tbera  diffisr  from  Oasiaa  as  mndi  as  they  do  Oisi«n. 
from  one  another.  Ossian  survived  them  all.  There 
is  a  poem  now  before  us,  in  which  Patrick,  the  son  of 
Alpin,  is  said  to  have  come  to  Ossian  to  hear  and  re- 
cord the  history  of  the  Fingalians.  He  was  hospitably 
entertained.  They  had  red  deer  venison  on  the  table. 
TJie  son  of  Alpin  praises  the  size  of  the  deer.  Ossian 
says  he  saw  an  elk  that  could  not  be  compured  to  it 
in  point  of  bulk.  This  Patrick  does  not  believe,  and,  in 
a  fit  of  incredulity,  throws  all  his  papers  into  the  fire. 
Upon  this^  Ossian  blind  breaks  out  into  a  strain  of  indig.. 
nant  lamentation  at  the  incredulity  of  the  son  of  Alpin, 
a  Christian  missionary.  *'  Hast  thou  burnt  every  tale 
and  poetic  song?  Alas  I  Ullin  of  love  is  no  more.  No 
more  is  Carrul  of  melodious  voice.  No  more  is  Orran 
the  strength  of  harmony.    No  more  is  Fergus  the 

E raise  of  song.  Nomoreis  AnnirMor,norSonn."  Then 
e  breaks  out  into  a  most  pathetic  address  to  his  fore- 
fathers, Cumhal,  Treunmor,  Luthan>  and  to  his  wife 
Evir. 

It  appears  that  every  baid  furnished  his  part,  and 
recited  it  before  the  warriors  when  they  met  to  hear 
the  praises  of  their  deeds.  Now,  we  would  ask,  how 
could  any  man  contrive  all  this,  and  support  it  through* 
out? 

It  remains  now  that  we  say  a  few  words  upon  the 
liberty  which  Mr.  Macpherson  may  have  used  in  pu- 
rifying the  poems  he  collected.  We  must  certainly 
agree  with  Dr.  Smith,  that  on  this  subject;  in  the  pre« 
sent  state  of  our  knowledge,  we  cannot  speak  with  any 
precision.  That  he  laboured  to  exclude  every  thing 
modem,  as  he  conceived,  we  have  his  own  authority 
alreadv  quoted.  How  far  his  judgment  may  on  thia 
point  have  been  correct,  this  is  not  the  place  to  in- 
quire. 

We  may  however  refer  to  what  is  commonly  called 
Malvitia's  Dream,  as  he  has  given  it  in  the  beginnings 
of  the  poem  of  Croma,  and  as  it  is  published  in  Gillies' 
Collection,  whence  we  may  see  that  his  edition  waa 
not  always  the  best  His  edition  is  far  inferior  to  the 
other,  and  in  some  instances  scarcely  intelligible.  They 
differ,  indeed,  very  materially,  from  which  we  may 
infer  that  he  is  not  the  author  of  the  one  or  of  the 
other.  It  is  evident  that  his  own  translation  was  not 
made  from  the  edition  published.  It  approaches  much 
nearer  that  given  by  Gillies,  to  whom  it  was  commu« 
nicated  by  the  late  Mr.  Madagan  of  Blair  in  AthoU, 
a  first  rate  Gaelic  scholar. 

The  numberless  editions,  however,  of  these  poems» 
which  have  for  ages  circulated  among  the  Highlanders, 
though  generally  speaking  the  saine  in  sub^nce,  are 
BO  various,  that  it  would  be  wrong  to  ccmdemn  Mr. 
Macpherson  unless  we  knew  exactly  what  edition  he 
preferred.  We  could,  as  in  the  present  instance,  show 
that  he  did  not  always  receive  the  best,  and  that,  aa 
in  thf  battle  of  Lora,  he  left  out,  or  did  not  possess, 
many  terms  which  throw  much  light  upon  the  poem. 
Of  the  chorus  of  the  burds  in  Comak,  beginning  "  Roll 
streamy  Carun,  roll  in  joy/'  we  have  before  us  «  much 
superior  edition.  But  it  begins  another  poem  almost 
altogether  different  from  Comala,  though,  we  think,  of. 
equal  beauty.  Hence  we  are  led  to  ^lieve  that  Mr, 
Macpherson  selected  a  fragment  here  and  there,  aa 
suited  his  purpose.  This  Dr.  Smith  candidly  confesses 
he  had  done  himself,  and  supposes,  upon  good  autho-^ 
rity,  Mr.  Macpherson  must  have  done  something  simi.. 
lar.  It  was  nothing  more  than  restoring  detached  pieces 
to  their  proper  places.  Many  pieces  appear  evi-^ 
dently  to  have  been  lost ;  and  hence  neither  the  skill  nof 
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OMbn,    ircnittf  oftw6  MoA  eminent  men  ecralAttmd  tbeobseu*    weet,  end  mitii  Ntenptirt  an  the  ttflt    Tke  fteiitdpal  ikJ 
Otntnd.   ^fj  gj^  abtuptnesft  ifMch  mark  almost  the  whole  of    exports  of  this  fhoe  are  minmt,  caNoWj  flax,  linens,     I 


their  originals. 

We  must  now  hasten  to  a  condnsion^  and  observe,  as 
we  huve  seen  fit)m  the  external  evidence^  that  where 
Mr.  Maq>herson  conld  not  understand  the  original,  he 
either  passed  over  the  term  which  he  could  not  trans- 
late, or  left  it  out  altogether,  or  used  some  vsgue  gene- 
ral terms,  or  circumlocution ;  and  we  do  not  know  how 
he  could  have  done  otherwise,  unless  he  had  taken 

-  more  time  to  consult  Irish  dictionaries,  such  as  Cnrtin's, 
O'Reilly's,  andCKBi^ran's,  with  which  he  does  not  seem 
to  have  been  acquainted.    The  description  of  Cochul- 

*  lin's  chariot  and  horses,  in  the  first  book  of  Fingal,  i» 
a  signal  proof  of  his  hurry,  at  least,  if  not  of  the  little 
progress  he  made  in  Celtic  literature,  at  the  time  he 
translated  tiie  Poems  of  Ossian.  Again,  however,  we 
must  say,  that  perhaps  he  translated  from  a  different 

'  edition.    But  there  is,  in  Mr.  Grant  of  Coriemony's 

Thoughts  on  the  Origin  and  Descent  of  the  Oae), 

(p.  41 8)another  edition  of  that  celebrated  passage,  which 

.we  often  heard  repeated  in  t>ur  youth,  much  more  full 

and  complete,  and  which  bears,  tn  gremio  aut facie,  every 

'  mark  of  ancient  composition.  £bme  of  the  terms  are 
intelUgible  only  to  Gaelic  scholars  of  the  first  eminence, 
such  as  Mr.  Grant.  And  we  doubt  whether  many  more 
could  translate  them  as  he  has  done.  We  would,  how- 
ever, point  out  some  terms  which  even  he  had  some 

-  difficulty  in  translatiiti?  into  English,  and  we  rather 
think  he  sometimes  fkued.  Mr.  Macpherson's  descrip* 
tion  is  beautiful,  Mr.  Grant's  more  perfect,  and  we 
might  say  sublime. 

It  is  a  sinsular  fkct,  that  an  omission  occurs,  and 
that  is,  tlie  description  of  €uchullin's  sword,  which 
certainly  belonged  to  the  passage,  and  which  may  be 
aeen  in  Gillies's  Collection,  p.  211,  one  of  the  most 
doquent  pieces  of  composition  in  any  language.  But 
we  much  doubt  whether  any  man  living  could  do  jus- 
'  tice  to  it  in  an  English  translation,  or  whether  many 
at  this  moment  can  fully  understand  it 

We  think  we  have  now  established  the  fkct,  that 
whoever  composed  the  poems  called  Ossian's,  it  could 
not  be  either  Macpherson  or  Smith.  We  hope  the 
Highhmd  Societies  of  London  and  Edinburgh  will 
soon  prepare  and  publish  their  valuable  collections  ; 
jmd  then  he  must  be  a  sturdy  infidel  indeed  who  can 
•any  longer  doubt  the  authenticity  of  Ossian. 

Justice  to  injured  worth  and  patriotic  exertion  de« 
•mands,  that  we  should  here  conclude  with  one  single 


hides,  and  dover  seed,  the  produce  of  Flanden.  Its  im.  ^j 
ports  are,  coffee,  sugar,  tobacco,  rum,  sih,  British^ 
cottons,  Spanish  wools,  JPrench  wines,  dyewoods,  and      ! 

Sices.  A  packet  carries  the  mail  between  Dover  and 
stend.  The  number  of  ships  that  entered  Hie  haibour 
in  1915  was  700,  exclusive  of  padcet  boats.  Populi^on 
10,900.  East  longitude  V  5g  9";  nordi  latitude  51" 
IS'  ^'1 

OSTERODE,  a  town  of  Germany,  tn  the  Haits 
mountains,  in  Uie  kingdom  of  Hanover,  sit«ated  on 
the  small  river  Soese.  It  has  three  Churches.  There 
is  here  a  magazine  of  aim,  for  the  use  of  the  mioen, 
who  receive  it  at  a  fixed  price.  The  articles  of  mann* 
fkcture  are  woollen  goods,  nails,  and  artides  in  wood. 
Population  4200.  East  longitude  10*  lG'54^i  north 
latitude  51*»  44'  15". 

OSWESTRY,  a  market  town  of  Engknd,  inShrap. 
shire.    The  town  is  situated  on  higher  ground  than 
any  other  in   the  county.    The  houses   are  chiefly 
built  of  brick,  and  roofed  with  slates.    The  chuitfa  is 
spacious,  with  a  well-proportioned  tcnrer  at  one  end. 
There  is  also  a  meeting-house  for  the  Independents,  a 
diapel  ibr  the  Baptists,  and  another  for  the  Wetleyan 
Methodists.  Iliere  is  likewise  an  excellent  free  grammar 
school,  a  town  hall,  a  prison,  and  a  large  house  of  in- 
dustry, built  at  the  expence  of  twelve  neighbouring 
parishes.    This  town,  which  is  of  great  antiquity,  wis 
once  surrounded  with  strong  walls,  with  four  gstss, 
frontinff  the  four  cardinal  points.    Some  treoea  of  the 
wall  snil  exist    A  few  remains  of  the  castle,  which 
occupied  a  high  artificial  moat   on  the  weilt  side  of 
the  town,  attest  its  former  strength  and  importam^ 
The  town  has  extended  on  all  si&s,  conaiderably  be- 
yond the  boundary  of  the  waH,  and  eontihvea  rapidly 
'  to  enlarge,  particularly  on  the  English  side.    Oswestry 
possesses  a  manufactory  of  cotton,  and  has  a  consider, 
able  trade  in  coarse  linens,  and  coarse  and  thick  wool* 
lens.    Races  are   annually  held  at  Cymybvock,  in 
September.    Population,  in  1821,  844  hooaea ;  ^48  ft- 
milies,  719  of  whom  are  employed  m  trade ;  17*8 
males,  2162  females,  making  in  all  5910  inhabitanti. 
West  longitude  8^  3' ;  North  htitude  52*  51^     See  the 
Beauties  of  England  and  Wales,  vol.  xiii.  p.  265. 

OTA  rife  ITE,  or  Taiti,  an  island  in  the  PwiflcSiw 
Ocean,  lying  between  IT*  28',  and  IT*  sr  S<mth  Ud-tnd 
tude,  and  between  149^  10',  and  149^  40^  Wcat  longi- 
tude from  Greenwich,  consists  of  two  pemnsulaa^  unit* 


remark.    That  is,  that  tile  proud  dignified  conduct  of    ed  by  an  isthmus  about  three  miles  in  breadth.     The 


'^lacpherson,  resulting  from  conscious  integrity,  should, 
instead  of  forming  an  argument  against  him,  for  ever 
endear  his  memory  to  every  Highlander,  and  raise  a 
monument  to  his  fkme*. 

OSTEND,  a  sea-port  town  in  the  kingdom  of  the 
Netherlands.  It  has  four  gates,  and  is  surrounded  with 
a  great  number  of  forts,  and  ten  bastions,  an  earthen 
mound,  and  a  moat  The  houses,  though  low,  afe  in 
general  well  built,  and  disposed  in  straight  hues.  The 
principal  public  building  \s  the  town-house,  erected  in 
1711*  The  harbour,  which  is  tolerably  good,  19  formed 
by  the  tide  entering  the  month  of  a  smril  river,  but  ship^ 
ef  burden  can  only  enter  at  high  water.  The  town  is 
connected  by  canals,  with  Bruges  and  Ghent  on  the 


greater  of  these  is  circular,  and  about  twenty  miles  in 
iameter ;  and  the  latter  about  suteen  miles  lone  and 
twelVe  broad.    Both  are  surrounded  by  a  reef  of  coral 
rocks,  and  the  whole  island  is  alK>ut  forty-four  mfles  in 
drcumference.    A  border  of  low  land,  seldom  more 
than  a  mile  in  depth,  encircles  the  island.     The  inte- Af 
nor  is  mountainous,  and  rises  very  high  In  the  centre,  sdi 
but  is  intersected  by  a  numberof  narrow  valleys,  which 
open  from  the  coast.    Innumerable  streams  fall  from 
^e  hills,  sometimes  in  beautiful  cascades-,  and  supply 
the  river  which  flows  through  the  valleys.      Tn  one  of 
the  inland  districts  is  a  large  lake,  which  the  natives 
say  cannot  be  sounded  by  any  line,  ai^d  which  contains 
eeis  of  a  monstrous  size.     From  December  to  MaidiOi 


*  In  ooDfirmalioa  of  the  aigumoit  uiigfid  by  the  author  of  thia  article,  it  may  be  proper  to  slate,  that  there  la  not  the  sUghtcat  trace  of 
SrideDee  among  the  numerous  letters  and  papers  \tf\  by  Mr.  Maq)hersoQ,  that  he  either  composed  the  poems  of  Ossian,  o^  wished  othen 
to  bdieve  that  he  did.  Had  he  beenr  deriroits  of  betng  esteemed  the  huUior  of  them,  he  could  easily  have  left  what  some  would  have 
esBiidaiad  aa  auamwaMa  «rgaaiflBts<agaiBffe  Aeir  atttheBticlty.-^£i>, . 
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Nto.  of  yava.   T&is  beverage  is  prepared  by  the  women, 
Y*^  who  masticite  the  root  of  the  shrub  of  that  name,  and 
gpi't  tie  juice  into  a  bowl^  mixing  it  with  water,  or 
cocoa  nut  liquor^  when  it  quickly  ferments,  and  is 
ftrained  off  for  use.    A  gill  of  this  liquor  is  sufficient 
to  intoxicate  a  man ;  and,  while  under  its  influence, 
thej  He  down  to  sleep  off  its  effects ;  the  women,  in 
tlte  mean  time,  chafing  their  limbs  with  their  hands. 
A  whitish  acurf  covers  the  skin  of  those  who  are  habi- 
taai]y  addicted  to  the  use  of  this  liquor,  which  many 
regard  as  a  badge  of  nobility,  as  the  common  people 
u    caDnot  procure  such  an  indulgence.    The  natives  in 
ii     general,  however,  live  without  toil,  and  are  more  fre- 
quently engaged  in  amusement  than  labour.     Besides 
tlie  cttltuie  of  the  soil,  which  does  hot  employ  much 
time,  their  principal  occupation  consists  in  the  manu- 
fiKture  of  cloth,  the  making  of  canoes,  arms,  and  vari- 
0U8  domestic  utensils.     The  cloth  is  made  from  the 
birk  of  various  trees,  reduced  to  a  kind  of  paste,  by 
steeping  it  in  water,  and  beating  it  out  on  smooth  beams, 
with  grooved  beetles.    This  cloth  they  dye  of  various 
coloura,  and  sometimes  paste  together  pieces  of  differ- 
ent colours,  in  curious  forms.    The  men  provide  the 
bark,  bat  the  women  make  the  cloth,  with  the  assist- 
ance of  their  feminine  male  attendants.     Their  canoes 
are  of  different  sizes,  always  narrow,  but  frequently 
doubled,  by  lashing  two  of  them  together.     l%e  war 
onoea  are  always  double*  each  about  three  feet  wide, 
tixdeep,  and  from  sixty  to  ninety  long.    These  are 
jotoed  together,  with  a  space  of  four  or  six  feet  between 
them,  over  which  a  stage  is  erected  for  the  warriors^ 
with  a  breastwork  of  plank  in  front,  about  four  feet 
high.    The  bows  are  high,  and  covered  with  carved 
images ;  and  the  stems  are  carried  up  tapering,  some- 
times to  the  height  of  twenty-four  feet,  with  similar 
orved  work  on  the  top.   Many  of  these  are  capable  of 
cmyiag  300  persons;  and,  besides  the  greatness  of  the 
▼ork,  are  carved  and  finished  in  a  manner  that  the 
best  European  workman  could  not  exceed^  with  no 
better  instruments  than  stone  adzes  and  chisels,  gouges 
snd  gimlets  made  of  the  arm  or  leff  bones  of  a  man. 
Their  bows,  arrows,  and  javelins,  their  cloth  beetles, 
and  fishing  implements,  their  mourning  dresses,  war 
bead-pieoes,  and  breastplates,    are  all  executed  with 
great  taste  said  nicety  or  workmanship. 

But  they  have  much  leisure  time  at  their  disposa!, 
sod  their  sports  are  of  various  kinds.  The  people  of 
one  district  contend  with  those  of  another  in  throwing 
spasn^  from  eight  to  fourteen  feet  in  length,  at  a  mark 
thirty  or  forty  yards  distant ;  or  in  shooting  with  bows 
sad  arrows  to  the  greatest  distance.  They  are  dex- 
terous wrestlers  ;  and  challense  one  another  to  this 
exercise,  by  striking  die  right  hand  upon  the  cavity  in 
tiieheod  of  the  left  ann,  so  as  to  make  a  loud  report. 
^  hen  the  people  of  one  district  wrestle  against  those 
of  soother,  the  wooien  commence  the  contest,  and  the 
<^)en  succeed*  They  practise  from  the  tenderest  age 
die  exercise  at  quarter  staff,  and  are  very  expert  in  de- 
fmding  the  head  and  other  parts  of  the  body.  They 
■ause  themselves  with  the  sling,  and  will  throw  a  stone 
*ith  such  force,  as  to  sink  it  in  the  bark  of  a  tree  at  the 
<^tttaooeof  20Oyards,  Their  dances  are  various  ;  and 
«t  generally  performed  by  the  men  and  women  in  se- 
prite  parties.  They  consist  of  slow  regular  move- 
laeots^  the  hands  and  feet,  keeping  time  with  the 
taasie.  At  the  conclusion  of  some  of  the  puUic  dances, 
the  younger  fenudes  exhibit  various  indecent  j^estures ; 
*^ch  practices  are  said  to  be  unknown  in  pnvate  par- 
ties.  Afker  the  public  dances,  also,  there  are  partiet  of 


singers,  who  join  the  music,  or  «actors  of  pantomimes,  Otaheite. 
m  which  the  conduct  of  the  chiefs  is  ftequently  satir-  -^r  '-^ 
ized,  and  brought  in  some  measure  to  tKe  har  of  public 
opinion.  But  the  amusement,  in  which  persons  of  all 
sexes^  and  ranks,  and  ages,  seem  to  delight  most,  is  that  * 
of  swimming  in  the  surf.  They  swim  out  beyond  the 
place  where  the  swell  of  the  surf  begins  ;  and  with  a 
small  board,  about  two  ffeet  or  more  in  length,  to  sup- 
port their  breast,  or  frequently  with  nothing  whatever 
m  their  hands,  they  throw  themselves  on  die  top  of  the 
wave,  and  steering  themseves  with  one  leg,  while  the 
other  is  held  up  out  of  the  water,  they  are  carried  for- 
ward with  amazing  velocity,  till  the  surf  is  ready  to 
break  on  the  shore,,  when  they  wheel  round  with  a 
rapid  movement,  and  darting  head  foremost  through 
the  wave,  rise  dn  the  outside,  and  swim  back  again  to 
the  place  where  the  swell  begins.  In  ,thus  going  and 
returning  they  frequently  run  foul  of  each  other,  and, 
before  they  can  disentangle  themselves,  are  hurled 
topsy-turvy  on  the  shore,  at  the  expence  of  many  a 
bruise,  but  without  any  instance  of  drowning. 

There  are  a  multitude  of  ceremonies  and  singular  Customs, 
customs,  of  which  the  following  are  but  a  small  speci- 
men. Both  sexes  go  naked  till  the  age  of  six  or  seven 
years;  and  at  thirteen  or  fourteen  the  operation  of  tat- 
tooing commences.  A  number  of  small  figures  and 
arched  lines  are  made  on  the  hands,  feet,  and  hips  of  the 
females,  and  the  men  are  farther  tattooed  on  tne  arms, 
legs,  and  thighs :  without  which  honourable  marks,  a 
person  would  be  as  much  reproached  and  shunned,  as 
if  in  this  country  he  were  to  go  about  naked.  About 
the  same  time,  an  operation,  bearing  some  resemblance 
to  circumcision,  is  performed  upon  the  boys.  Afler 
the  birth  of  a  child,  both  child  and  mother  are  secluded 
as  unclean  for  several  weeks^  and  various  rites  and  of* 
ferings  performed.  The  mother  during  this  period  is 
not  allowed  to  touch  provisions  of  any  kind,  but  is  fed 
by  another  person ;  and  the  provisions  for  the  use  of 
the  child  must  be  brought  into  the  house  by  a  different 
door  or  opening,  and  carried  in  a  distinct  vessel  from 
those  of  the  mother.  The  first  male  child,  from  the 
moment  of  his  birth,  succeeds  to  all  the  honours  of 
the  family,  and  any  insult  offered  to  him  ts  felt  more 
deeply  by  the  parents  and  relations  than  if  offered  to 
themselves.  As  the  heads  of  the  ftmilies,  the  children 
are  put  under  no  restraint,  but  are  indulged  in  every 
thing  from  the  day  of  then-  birth.  Old  age,*  on  the 
contrary,  is  treated  with  the  utmost  disrespect,  even  in 
the  persons  of  the  chiefs  ;  and  any  thing  worthless  is 
commonly  denominated  "  old  man."  The  women  are 
not  allowed  to  eat  alonff  with  the  men ;  and  are  for^* 
bidden  the  use  of  certam  kinds  of  food.  They  must 
gather  and  dress  their  own  provisions,  and,  were  a  man 
to  toudi  any  of  them,  th^  must  be  thrown  away; 
Neither  are  the  women  permitted  to  enter  the  morais, 
or  to  touch  any  sacred  offerings.  Hiere  are  a  class  oi 
men  called  Mawhoos,  of  the  most  worddess  descrip^ 
tion,  who  affect  the  dress,  voice,  and  manners  of  k» 
males,  who  are  allowed  to  associate  with,  and  wait 
upon  the  women,  and  who  are  subjected  te  the  same 
restrictions.  The  marriages  are  celebrated  withoat 
much  ceremony,  batTarious  otftnptn  Aieceed  it  The 
woman  is  immediately  provided  with  an  imtrument,  in 
which  is  fixed  a  shark's  tooth,  about  a  quarter  of  aa 
inch  of  whkh  is  bare,  and  sharp  as  a  lancet,  with 
which,  upon  all  occasions  of  joy  or  grief,  even  of  a 
very  trivial  nature,  she  strftes  her  hMd  tiU  the  blood 
flows  in  streams.  The  husband's  tayo»  or  chosenfriend, 
ia  admitted  to  all  hia  privileges;  but  it  ia  regarded  aa 
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Otiheite.  incest  in  him  to  have  ititercourse  with  any  others  of 
^**^^^^"^  the  family.  The  higher  class  of  females  are  often  ad- 
dicted to  the  most  shameless  and  promiscuous  lewdness. 
There  is  particularly  an  infamous  society,  chiefly  com- 
posed of  the  higher  ranks^  called  Arreoys,  who  live  in 
a  course  of  beastly  concubinage,  and  whose  female  as- 
sociates procure  abortion  when  pregnant,  or  put  to 
death  their  infants  as  soon  as  born,  that  they  may  have 
no  interruption  to  their  licentiousness.  It  is  a  general 
practice  among  all  classes  to  destroy  the  new  bom 
children,  especially  the  female  infants,  to' avoid  the 
trouble  of  bringing  them  up.  The  head  is  accounted 
sacred ;  and  nothing  is  ever  carried  upon  it.  To  lay 
the  hand  upon  the  head  of  any  one  is  a  great  insult,  or 
even  to- compare  the  size  of  any  thing  to  the  size  of  a 
person's  head.  The  mode  of  salutation  among  equals 
is  to  touch  noses ;  and  before  the  chiefs,  and  sacred 

? laces,  to  uncover  the  head,  breast,  and  shoulders, 
'hey  have  a  great  abhorrence  of  flies  touching  their 
food ;  and  would  throw  away  any  provisions  in  which 
a  dead  fly  was  found.  Hence  they  are  continually  pro- 
vided with  fly- flaps  made  of  feathers,  to  keep  tnese 
insects  off  their  bodies  and  tables.  They  are  remark- 
ably attentive  to  personal  cleanliness  and  neatness  of 
appearance.  They  bathe  three  times  a  day  in  fresh 
water,  and  always  wash  themselves  with  it  after  com- 
ing out  of  the  sea ;  nor  can  they  be  restrained  from 
these  baths  even  by  diseases,  if  they  are  able  to  crawl 
to  the  water.  They  extract  every  hair  from  the  nose, 
arm-pits,  &c.  trim  their  beard  and  hair  with  great  at- 
tention, adjust  their  eye-brows  and  eye-lashes,  and 
anoint  themselves  with  fragrant  oils. 

Ltaauage.  They  are  generally  acquainted  with  the  art  of  con- 
versing  by  signs.  Their  voice  is  soft  and  harmonious ; 
and  their  language,  freed  from  every  harsh  or  guttural 
sound,  abounds  in  vowel  combinations.  They  direct 
their  voyages  by  the  sun,  moon,  and  stars  ;  and  have 
Dames  for  many  of  the  constellations,  resembling  in 
several  instances  those  of  the  Greeks. 

Character.        The  character  of  the  Otaheitans  is  a  singular  mix- 
ture of  the  savage  qualities,  and  of  certain  vicea  and 
accomplishments  of  civilized  life.     They  are  in  their 
general  manners  gentle,  good-tempered,  kind,  hospi- 
table,  and  generous  to  one  another  in  a  great  degree. 
But  in  their  wars,  which  frequently  happen,  they  are 
ferocious  and  bloody^  giving  no  quarter  m  battle,  and 
puttjng  the  prisoners  to  a  cruel  death,  ravaging  the 
country  of  the  vaiujuished  without  mercy,  and  killing 
all  that  come  in  their  way,  of  every  age  and  sex.   They 
are  faithless  in  their  transactions,  and  strongly  addict- 
ed to  thieving,  at  least  from  European  visitors.     They 
have  great  command  of  their  feelings,  and  are  expert 
in  every  species  of  cunning.    They  are  the  most  con- 
summate natterers  in  the  world ;  and  can  assume  such 
insinuating  manners,  and  practise  so  many  arts  of  en- 
dearment, as  generally  to  accomplish  their  object  with 
strangers.    The  population  of  Otaheite  was  estimated 
by  Captain  Cook,  though  probably  beyond  the  truth,  at 
100,000;  by  the  first  missionaries  at  15|000;  and  by 
Tumbull  at  5000.  This  melancholy  decrease  of  inhabit! 
ants  ia  owing  to  the  practice  of  infanticide,  the  fre- 
quency of  their  wars,  tne  unnatural  habits  of  the  Ar- 
xeoys,  the  custom  of  human  sacrifices,  and  the  preva- 
lence of  venereal  distempers.     But  the  threatened 
extinction  of  these  interesting  islanders,  bv  these  ruin- 
ous practiceff.  appears  DOW  to  be  averted  by  the  suc- 
cesaud  labcmrs  of  the  missionaries,  who  have  at  length 


prevailed,  by  the  most  persevering  exertions,  not  only  Oicl 
m  civilizing  the  manners  of  the  people,  but  in  bringing 
the   whole   community  to  renounce  their  idolatrous  ^' 
rites,  and  embrace  the  profession  of  the  Christian  faith.  ""^ 
Their  bloody  wars,  human  sacrifices,  murder  of  infants, 
and  other  unnatural  practices,  have  ceased.    Schools 
are  every  where  established  among  them ;  the  duties 
of  religious  worship  duly  observed;  and  the  various 
benefits  of  civilization  rapidly  extending.    The  same 
changes  have  taken   place  in   all   the  other  Society 
Islands,  and  much  of  what  has  been  said,  •  in  this  ac- 
count of  Otaheite,  must  be  considered  as  applicable  to 
its  former,  not  to  its  present  state  *.— See  Cook's  Foy. 
afres :  Wilson's  Miisionarif  Foyage;   and  Turnbull's 
youagc  round  the  World,  [q) 

OTCHAKOV,  or  Oczakov,  a  town  of  Russia  in 
Europe,  situated  on  the  Black  Sea,  at  the  mouth  of  the 
Dnieper,  and  in  the  government  of  Cherson.  It  is  said 
to  have  been  founded  by  a  colony  of  Milesians,  who 
gave  it  the  name  of  01  bis.  This  town  was  once  of 
some  size,  and  enjoyed  a  considerable  trade  during  the 
wars  of  the  last  century  between  the  Russians  and  the 
Turks ;  to  the  last  of  whom  its  harbour  was  of  great 
service.  It  has  now,  however,  declined,  since  the  esta- 
blishment of  Odessa.  Its  population  does  not  now 
exceed  1000,  and  the  number  of  ships  which  enter  its 
harbour  annually  scarcely  amounts  to  100.  East  Long. 
SI*  S4'.  North  Lat  46°  44'. 

OTLEY,  a  small  but  neat  market-town  of  England, 
in  the  West  Riding  of  Yorkshire.     It  is  situated  in  a 
delightful  country,  on  the  riv^r  Wharf,  over  which  there 
is  a  stone  bridge,  and  is  supposed  to  have  derived  its 
name  from  Oatley,  a  word  signifying  oaljield,  in  con- 
sequence of  the  quantity  of  oats  formerly  cultivated 
in  the  neighbourhood.    The  town  is  built  nearly  in 
the  form  of  a  cross,  consisting  of  four  neat  streets,  and 
the  houses  are  principally  of  stone,  roofed  with  slates. 
The  church  is  a  spacious  building,  dedicated  to  All- 
Saints,  and  contains  several  ancient  monuments,  espe- 
cially of  the  families  of  Fairfax,  Fawkes^  Vavasour, 
Palmes^  and  PuUeyn.     It  has  been  lately  repaired,  and 
elegantly  fitted  up.    The  principal  charity  is  an  excel- 
lent free  school,  which  is  well  endowed.     In  the  neigh- 
bourhood, at  the  village  of  Addle,  the  ruins  of  a  Roman 
town  were  discovered  in  1702.     At  the  south-east  ex- 
tremity of  Otley  is  the  Chevin,  a  hill  which  rises  high 
over  the  road  to  Leeds,   and  along  with  Rom  maid's 
moor,  and  Poolbank,  form  a  mountainous  range,  ex- 
tending to  the  river  Wharf,  which  flows  through  some 
of  the  most  delightful  scenery  in  England.     The  po- 
pulation of  the  township  is  about  S065.    See  the  Beau^ 
ties  of  England  and  fViues,  vol.  xvi.  p.  7r4. 

OTTER.    See  Mazologv.     Vol.  XIII.  p.  418, 

OTTOMAN  Empire.     See  Tuiieky. 

OTTORY,  or  Ottery  St.  Mary,  a  market-town 
of  England,  in  the  county  of  Devon,  is  agreeably  situ- 
ated near  the  bank  of  the  river  Otter.  The  town  is 
large,  and  tolerably  well  built,  but  the  streets  Bre*irre« 
gular.  The  church,  which  is  very  large,  and  of  singu- 
lar construction,  is  the  principal  public  building.  On 
the  north  and  south  sides  there  are  square  towers,  which 
open  into  the  body  of  the  church,  and  form  two  tran- 
septs as  in  the  cathedral  of  Exeter.  The  towers  are 
furnished  with  pinnacles  and  open  battlements,  and  the 
northern  one  has  also  a  small  spire.  There  is  a  richly 
ornamented  chapel  at  the  north  west  corner,  the  roof 
of  which  is  covered  with  highly  wrought  fan*  shaped^ 


•  Sea  the  Aiticis  Missiovst  VoL  XIV.  £.  5ft4 


i 


O    IJ    D 


♦181 


0    U    G 


hnj  tncery.   Tbt  alttir  screen,  wUch  is  of  stonei  it  finely 
I     carved ;  and  most  of  the  windows  are  nacrow,  and  Ian- 
(^  cet-fhsped.     In  Mill  street,  the  remains  of  a  mansion 
^'^  still  eiiiu,  which  was  once  inhabited  by  Sir  Waller 
Baldgh ;  and  in  one  of  the  old  collegiate  houses,  im* 
mediately  without  the  charch^^yard,  is  a  spadous  par- 
lour which  was  used  by  Oliver  Cromwell  as  a  conven- 
tion room.   Ottery  possesses  manufactures  of  flannels, 
MrgM,  and  other  woollen  goods,  which  were  established 
some  years  ago  by  the  exertions  of  Sir  Geoige  Young 
and  Sir  John  Dantze,  Barts.    Population  of  the  parish 
in  18^1.  d52S. 

OTWAY,  Thovas,  a  celebrated  tragic  poet,  was 
bom  at  Trotton,  near  Midhurst,  in  the  county  of  Sus- 
sex, in  the  year  1651 .    His  father  was  rector  of  Wool- 
bedfng;  and,  ai^r  receiTiog  his  education  at  Wyke- 
bam  School,  near  W^indiester,  he  was  entered  a  Com- 
aooer  of  Christ's  Church,  Oxford,  in  1669.    Upon  the 
death  of  bis  father,  he  seems  to  have  abandoned  his 
studies,  as  he  left  Oxford  without  taking  his  dc^reesi 
aod  without  having  ibnned  any  plans  for  his  future 
life.    Having  repamd  to  London,  he  tried  his  skill  as 
m  actor,  but  as  his  talents  were  not  fitted,  for  this  pro- 
fession, be  directed  then,  more  appropriately,  to  the 
composition  of  tragedy.    In  the  year  16^5,  he  produced 
his  first  tragedy,  whidi  bore  the  name  of  *'  Alci- 
blades ;"  and  the  same  year  appeared  his  "  Pon  Carlos^ 
Prince  of  Spain,"  which  was  higUv  successful,  and  re- 
lieved hina/rom  a  state  of  extreme  mdigence  into  which 
he  had  fallen*    The  reputation  which  Otway  had  now 
obtained,  introduced  him  to  the  acquaintance  and  pa< 
tnnage  of  the  Earl  of  Pl3rmouth,  a  natural  son  of  Charles 
II'  who  procured  for  htm  the  commission  of  comet  in 
a  newly  raised  regiment.    In  Uieyear  1677  he  accom- 
JMnied  his  troop  to  the  Continent,  but  from  his  habiu  of 
dissipation,  which  he  seems  to  have  been  unable  to 
counteract,  be  soon  left  the  regiment  in  a  state  of  ^eat 
poverty,  and  resumed  his  former  occupation  of  writing 
for  the  stage*     Under  these  circumstances,  he  compos- 
ed the  Orphan  and  Venice  Preserved,  the  first  of  which 
appeared  in  1680,  and  the  other  in  1682.    Notwith- 
itaoding  the  success  of  these  tragedies,  he  was  again 
overwhelmed  with  poverty ;  and  in  1685,  being  com- 
pelled to  avoid  his  creditors,  he  took  refuge  in  a  house 
in  lowerhill,  where  he  died  on  the  14th  of  April,  at 
the  early  age  of  34^     Some  of  his  biographers  have 
BUted,  that  Otway  was  obliged  to  beg  a  shilling  from  . 
t  gentleman,  and  that  be  was  actually  choked  by  de- 
vodring  too  eagerly  the  morsel  of  bresd  which  it  had 
procured  him.     Pope  was  informed  that  he  died  of  a 
fever,  brought  on  by  the  too  active  pursuit  of  a  thief 
vho  had  robbed  one  of  his  friends. 

The  merits  of  Otway  as  a  tragic  poet  have  already 
been  estimated  in  our  Article  Drama,  vol.  viii.  p.  104, 
105. 

OUDE,  Province  of.  See  Inoia.  VoL  XI L  p.  55.6S. 

OUD£,  or  Ayooha,  the  former  capital  of  the  pro- 
vinceof  Oude,  is  situated  on  the  aouth  bank  of  the 
Dewah,  or  Goggrah  river,  85  miles  east  of  Lucknow. 
Abol  Fazelj  in  \5S2t  describes  Oude  as  one  of  the  lar- 
gest cities  of  Hindoostan ;  and  remarks,  that  it  is  said 
in  mdent  times  to  have  me^ured  148  ooss  in  length, 
•nd  36  in  breadth.  Small  grains  of  gold,  he  adds»  are 
"(ported  to  have  been  found,  by  sifting  the -earth  round 
the  dt  J.  In  the  neighbourhood  of  the  dty  there  are 
Wo  remarkable  tombs  of  great  antiquity,  which  are 
venerated  by  the  Mahomedans  as  the  tombs  of  Seth 
tfidJob.  The  remains  of  the  ancient  city  of  Oude 
see  sdpiaiDg  ta,Fyaabad  j^  but  they  atvibit  anly  «beaB 


of  shapeless  ruins.    East  Long.  82®  10\  North  Lat.  Oudensrtfa 
2(^45'.  .1. 

OUDENARDE,  or  Audei^arde,  is  a  small  town  of,  ^^ 
the  Netherlands,  situated  on  the  river  Scheldt,  which, 
divides  it  into  two  parts.  It  is  situated  in  a  valley,  on 
the  side  of  a  mountain  called  Kerselaerberg,  which  de- 
fends the  city.  It  contains  two  parish  churches,  five 
gates,  and  many  good  buildings.  The  uihabitants  car* 
1^  on  some  manufactures  of  woollen  and  linen  goods. 
Population  5100. 

OUNDLE.  or  Undbls  in  Doomsday  Book,  is  a  mar- 
ket town  of  England,  in  Northamptonshire,  situated  up- 
on a  sloping  ground  on  the  River  Nen,  which  makes  a 
horse  shoe  turn  almost  round  the  town.  The  town,  which 
is  neat,  is  built  nearly  in  the  shape  of  the  Roman  letter  M 
reversed,  the  body  of  the  letter  representing  the  principal 
streets.  The  church,  which  is  smfdl,  but  compact,  con- 
sists of  a  nave,  north  and  south  aisles,  transept,  and 
chancel,  with  a  square  tower.  The  tower  is  '  105  feet 
high,  and  the  spire  above  it  is  Q6  feet,  making  in  all 
S201  feet  The  charities  consist  of  a  free  grammar 
school,  founded  by  Sir  William  Laxton ;  an  alms  house, 
and  a  guild  or  hospital.  There  are  two  bridges  over  the 
Nen,  which  form  a  Communication  with  the  roads  to 
Thrapston  and  Yaxley.  The  last  of  these,  viz.  the 
North  Bridge,  has  been  generally  admired,  not  only 
from  its  great  number  of  arches  built  over  the  adjoin« 
uig  low  ground,  but  also  for  an  extensive  causeway 
formed  in  an  arcade  which  secures  a  passage  by  the 
bridge  during  floodk  The  population  of  the  parish  in. 
1821,  was  2150. 

OURFA,  formerly  Edessa,  a  town  of  Asiatic  Tur^ 
kejT,  and  capital  of  the  Pachalic  of  the  same  name^ 
which  forms  a  oonsideraUe  part  of  anci^it  Mesopota- 
mia. The  town,  which  in  some  parts  is  tolerably  well 
built,  is  situated  partly  on  hills,  and  partly  in  the  in<^ 
termediate  valley.  It  is  about  3  miles  in  circumference, 
and  is  surrounded  by  old  walls,  flanked  with  quadran- 

Sular  towers.  The  castle  stands  on  the  south  side  of 
le  city,  on  the  extremity  of  a  range  of  hills.  The  as« 
cent  to  it  is  extremely  steep,  and  it  is  about  one  and  » 
half  miles  in  circumference,  surrounded  by  a  deep 
ditch  cut  in  the  rock,  which  can  be  filled  with  water. 
The  remains  of  a  buildiog  which  the  Arabs  call  the 
palace  of  Nimrod,  stands  upon  the  rock.  It  consists  of 
two  lofty  and  elegant  Corinthian  columns,  axid  possess- 
es some  singular  subterranean  excavations,  supposed  to 
be  of  very  hi^h  antiquity.  A  handsome  Armenian 
Cathedral,  falhng  to  decay,  and  a  splendid  mosque,  are 
among  the  other  buildings  of  Ourfa.  The  caravans 
from  Alep^  to  the  interior  provinces  of  Persia,  pass 
through  tnis  town,  which  thus  becomes  the  seat  of  a. 
considerable  inland  trade.  Turkey  leather  is  the  prin- 
cipal manufacture  of  the  place.  .  The  inhabitants,  con- 
sisting of  Turks,  Armenians,  Arabs,  Jews,  and  Nesto- 
rians,  have  been  estimated  at  20,000.  East  Long.  38* 
25'.    North  Lat  36'*  50^. 

OUSE.    See  Englano,  Vol.  VIIL  p.  687,  68B;. 
and  YoRKaHiBB. 

OUTCHANG-FOU,    or  Voo-tchang-poo.      See 
China,  Vol.  VL  p.  214.  CoL  1, 

OUOEIN,  OojAiN,  or  Oojein,  or  Vjtufini  in  San« 
scrit,  and  Oxene  in  Greek,  one  of  the  most  ancient 
cities  of  Hindostan,  is  the  capital  of  a  district  of  the 
same  name,  in  the  province  of  Malwa,  and  is  situated 
on  the  Sipperah  River.  The  city,  which  is  of  an  ob- 
long shape,  and  about  six  miles  m  circuit,  is  surround- 
ed by  a  stone  wall,  with  round  towers.  Within  these- 
limits,  thece  is  aome  waste  ground ;,  but  the  iuhahited\ 
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Owh)bee.  every  quarter  of  the  coast.    People  of  rank*  however,    Brit&in.    ThiB,  of  which  the  adirantages  are  voypn^  0«hti 
^^^"^yr'^^^  regard  the  flesh  of  the  wild  boar,  and  of  dogs,  as  a  most    bletnatica),  was  efiected  chiefly  through  the  address  and      I 
delicious  morsel.  influence  of  Captain  Vancouver^  to  whose  Voyages  ve  ^ 

Natlfcff.  The  natives  of  Owhyhee  are  of  a  dark  complexion,  refer  the  reader  for  farther  information  on  this  subject;  ^*T 
but  their  features  are  pleasing.  The  men  are  above  and  an  inscription  on  copper,  recording  the  circom* 
the  middle  size,  active,  and  stout ;  the  women,  seme  of  stances  relative  to  the  cession,  was  deposited  in  a  con* 
whom  are  handsome,  are  in  general,  however,  rather  spicuous  place  at  the  royal  residence.  During  the  stay  Nm. 
masculine,  and  not  remarkable  for  delicacy*  either  of  of  this  celebrated  navigator  in  the  island,  he  caused 
sentiment  or  demeanour.  Like  the  other  natives  of  Po«  his  engineers  to  build  a  vessel  of  considerable  sbe, 
lynesia,  the  Owhyhcans  tatoo  their  bodies,  and  the  fe-  which  he  called  the  Britannia,  to  be  presented  to  his 
roales^  even  the  tip  of  the  tongue.  Their  nose  is  always  Owhyhean  IMajesty.  The  talents  said  ambition  of  the 
spread  at  the  point,  owing,  perhaps,  to  their  mode  of  natives  have  already  prompted  them  to  attempt  the 
salutation,  in  which  they  press  their  noses  together,  construction  of  similar  vessels,  some  of  which  can  boast 
I  The  dress  of  both  sexes  is  nearly  the  same,— doth  of    of  a  few  light  guns ;  and  the  marine  force  of  Tamaah- 

various  kinds,  which  the  women  wear  loosely  about    roaah  has  now  attained  to  such  a  respectable  state,  that 
them,  like  wrappers,  while  the  men  pass  it  between  the    he  is  completely  master  of  the  main  in  these  patii. 
legs,  and  fasten  it  to  the  loins.     The  more  dignified.     The  introduction  of  the  art  of  ship-building  by  Van. 
both  men  and  women,  make  use  of  a  ^eat  variety  of    couver  may,  it  is  not  improbable,  form  an  important 
ornaments,  on  which,  though  some  of  Uiem  are  suffici-    eera  in  the  commercial  as  well  as  the  naval  history  of 
ently  grotesque,  they  seem  to  set  a  very  high  value.     Owhyhee.    The  situation  of  those  islands,  of  which 
With  all  their  inelegancies  and  peculiarities,  however,    the  one  we  are  considering  is  the  largest,  is  extremely 
they  are  a  superior  race  of  people,  devoid  of  the  gross-    favourable  for  commerce,  **  as  all  tlie  vessels,"  we  ate 
ness  and  ignorance  which  generally  characterize  savage    told,  '*  bound  to  the  north-west  coast  on  the  fur  trade, 
life.    Captain  King  represents  them  as  mild  and  afiec-    and  also  many  of  those  bound  to  the  coast  of  Asia,  stop 
tionate;  and  it  is  allowed  on  all  hands  that  the  death  of    here  for  provisions,  and  to  make  repairs."    Owhyhee, 
Captain  Cook,  of  which,  in  the  life  of  that  celebrated    in  addition  to  the  various  advantages  of  situation,  coor 
person,  we  have  already  given  an  account,  did  not  re«    tains  also  several  commodious  bays,  of  which  Karaka- 
suit  from  any  inherent  ferocity  in  the  inhabitants,  but    kooa,  where  Captain  Cook  landed,  is  the  most  cdebraU 
from  a  sudden  impulse  of  undeserved  resentment.  Their    ed.    It  is  situated  on  the  west  of  Akona*  is  several 
inquisitive  turn  of  mind  prompts  them  anxiously  to    hundred  fathoms  in  depth,  and  about  a  mile  and  a  half 
acquire  something  new  from  the  various  vessels  which    in  width.   None  of  the  Owhyhean  towns,  or  rather  viU 
visit  their  island.     Several   Ehiropeans  having  settled    lages,  have  yet  been  mentioned;  and  it  need  now  mere* 
among  them,  they  have  thus  begun  to  exhibit  some    W  be  said,  that  none  of  them  are  situated  above  four  or 
traits  of  civilized  society ;  they  have  made  no  inconsi*    Ave  miles  distant^from  the  shore,  and  that  Kirooah  and 
derable  progress  in  agriculture  and  manufactures ;  and    Kakooa  are  the  most  considerable. 
•  though  they  still  continue  to  sacrifice  human  victims.        See  the  Voyages  of  Cook,  La  Perousey  Vancouver, 
they  do  not  eat  their  flesh,  like  the  natives  of  the  neigh-    &c.  see  also  the  Missionary  Voyage  conducted  by  Cap- 
bouring  islands.  tain  Wilson,  and  the  Miuionary  Register,     (t.  m.) 

Scligtoru         But  what  promises  most  speedily  and  eflectually  to        OXALIC  ACID.    See  Chbmistry,  V<^  VI.  p.  50. 
procure  them  the  blessings  of  refinement  and  civifisa-        OX-BILE.     See  Chemistry,  Vol.  VL  p.  145. 
tion,  is  the  introduction  of  the  knowledge  of  the  gospel,        OXFORD,  the  cubital  of  one  of  the  midland  counties 
an  object  which  the  Missionary  Society  are  endeavour-    of  England,  to  which  it  gives  its  name,  a  city  of  great 
ing  to  carry  into  execution.    Several  of  the  natives    antiquity  and  some  importance  in  Britisk  history,  the 
iiave  already  been  converted,  and  are  now  devoting    see  of  a  bishop,  and  more  peculiarly  celebrated  as  the 
their  whole  time  to  the  education  of  their  countrymen,    seat  of  what  may  perhaps  be  justly  considered  the  most 
JKrimakoo,  the  king's  prime  minister,  having  abjured    splendid  and  extensive  universi^  in  Europe.     It  is 
paganism,  has  been  baptised  into  the  Christian  church ;    situated  about  fifty*foiir  miles  W.  N.  W.  of  £aDdon,  at 
and  as  the  king  himself,  with  several  of  his  family » treat    the  conflux  of  two  small  rivers,  the  Isia  (by  far  the 
the  missionaries  with  much  kindness,  and  condescend    more  considerable  of  the  two)  and  the  Cherwell*  which, 
to  listen  to  their  instructions,  the  benevolent  exertions    by  their  circuitous  and  meandering  course,  almost  sur^ 
of  those  amiable  and  enterprizing  men,  it  is  hoped,  will,    round  the  place.  The  city  is  built  on  a  fine  gravel,  hav* 
at  no  distant  period,  be  crowned  with  complete  success,    ing  as  a  proteetion  on  the  south  and  west,  eminences  of 
Govern-  ^he  form  of  government  established  in  Owhyhee  is    considerable  height ;  to  the  east  and  north  runs  a  low 

«eiu.  mcmarchical.  There  are  three  degrees  of  rank  in*  and  level  plain,  extending  through  a  rich  and  fertile 
ferior  to  that  of  royalty,  all  of  which  seem  to  be  country,  well  wooded,  and  on  ey&ry  aide  aiurroimded 
hereditary.     When  Captain  Cook  first  landed  on  this    by  the  most  luxuriant  vegetation, 

island,  a  person  named  Terreeoboo  was  king,  a  man        Concerning  the  derivation  of  the  name  of  Oxf«>rd,G^ 
advanced  in  years,  and  of  mild  and  generous  disposi-    many  and  varjring  opinions  have  been  formed.    Thedi 
tions,  who  was  soon  afVerwards  succeeded  by  Maiha-    most  common  is  that  it  was  called  by  the  Saxons  ^ 
Maiba,  who  filled  the  throne  in  1786,  when  Captains    Oxenfcnrd,  in  the  same  sense  as  the  Greeks  did  their 
Pollock  and  Dixon  visited  the  island.     On  the  death    Bosphori,  and  the  Germans  theur  Ochenfort   on  the 
of  this  latter  sovereign,  which  took  place  previously  to    Oder,  namely,  as  the  ford  of  oxen;  but  we  own,  that  to 
1794>  Tamaahmaah  was  elevated  to  the  regal  dignity,    ns  no  derivation  appears  so  founded  on    truth  and 
whose  son,  the  present  sovereign,  a  person  of  no  great    probability  as  the  suggestion  of  Warton,  (the  historian 
promise,  is  denominated  Tamaimmaah  the  Second.  This    of  English  poetry,)  who  contends,  as  Lelami  did  before 
island  was  ceded  to  his  Britannic  Majesty  (17^)  in  the    him,  that  it  is  a  mere  corruption  of  Ous^nej^ord,  the  ford 
reign  of  Tamaahmaah  the  first,  who,  with  his  whole    ator  near  Ouseney,  OB*^e  meadow  of  Ouse^  0«xe  being 
jpcople,  acknowledged  themselves  tQ  be  subjects  of  Great    the  general  name  for  river  oi*.  water*     The  city  is 
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hH  written  Oreoafordii  or  OHcsnafbrdfa  on  a  dtAn  of  Alfred 
rf^  in  the  Bodleian^  it  is  Oxnaford  and  Oxeneford,  fre- 
quently in  the  Saxon  Chronicle^  and  Oxneford  on 
pennies  of  the  two  Williams.     Now  Ousen^  Ousn,  or 
Oan  were  quickly  reduced  or  corrupted  into  Orsn, 
Ozsn,  or  Okin,  and  the  original  meaning  of  Ouseney- 
ford  being  forgot  and  obliterated,  Oxeneford  (whence 
Oxenford  or  Ohcford)  presented  an  obvious  and  familiar 
itgnificatioD,  which  the  pedantry  of  oar  ancestors  Latin- 
iied  into  Vadum  Bourn :  for,  as  Warton  justly  remarks^ 
the  great  source  of  corruption  in  etymologies  of  names, 
1)otb  of  places  and  men,  consists  in  the  natural  propen- 
sity, to  substitute  in  the  place  of  one  difficult  and  ob- 
scure, a  more  common  and  notorious  appellation,  sug- 
gested and  authorized  by  affinity  of  sound  *. 
ipiif.     Oxford  is  of  very  remote  antiquity.    There  are  not 
wanting  writers  who  place  it  as  early  as  the  year  of  the 
world  295A,  or  1009  years  before  out  Saviour.    These 
layi  that  it  was  built  by  Memphric,  king  of  the  Bntainsj 
and  called,  in  honour  of  its  founder,  Caer^Memphric, 
Caer  signifying,  in  the  Celtic,  a  city.    Others  contend 
that  it  was  founded  by  Vortigem,  and  called  Catr^Vor* 
ikern,  whilst  a  third  party  give  it  the  appellation  of 
Bdlosihem,  from  its  favourable  situation,  on  a  slight 
eminence,  between  two  rivers,  and  adorned  with  woods. 
'*  It  is  indeed  unknown,"  says  Lhwyd,  "  what  names 
Oxford  hath  borne,  on  account  of  its  great  antiquity." 
Ptolemy  has  been  supposled  to  mention  Oxford  under 
the  name  of  Calleva,  but  it  may  be  doubted  whether 
this  was  not  Silchester,  or  Wallingford  ;*  and  it  is  cer- 
Uin  that  the  place  does  not  occur  in  the  Itinerary  of 
Antoninus,  whence  we  may  conclude  that,  although 
the  Akeman^treet  passed  in  the  immediate  vicinity  of 
the  city,  it  was  neither  garrisoned  nor  itihabited  by  the 
Romans.    It  would  be  useless  to  dwell  on  the  conflict- 
ing and  almost  fabulous  reports  which  are  met  with  in 
our  early  writers  respecting  th^  foundation  of,  and  oc- 
currences, at  Oxford.    Certain  it  is,  that  it  was  the  re- 
aidesce  oif  King  Alfred  and  his  three  sons,  Edward, 
Athelward,  ind  Alfward.     In  907  it  was  burnt  by  the 
Danes,  who  repeated  their  atrociUes  in  1002,  1009, 
1015,  and  a  fourth  time,  in  1032.     The  Conqueror, 
meeting  with  a  refusal  to  his  summons,  stormed  the 
city  on  the  north  side  in  1067,  and,  taking  it,  bestowed 
his  acquisittona  on  Robert  D'Oiley.    "  Robertus  de 
Olleio,  that  cam  into  England  with  Wylliam  Con- 
queror, had  given  to  hym  the  baronyes  of  Oxford 
and  Saint  Waleries.    This  Robert  made  the  Castelle  of 
Oxford,  and,  as  I  conject,  other  made  the  waulles  of  Ox- 
ford or  repaired  them.  This  Robert  made  the  Chapelle 
of  St  George  in  the  CasteUeof  Oxforde,  and  founded  a 
college  of  prebendaries  theret."  In  the  survey,  common- 
ly known  as  Domesday  book,  this  Robert  is  rated  aa 
having  within  and  without  the  walls  forty-two  houses 
inhabited^  and  eight  lying  waste ;  the  castle  which  he 
erected  was  in  tolerable  repair  in  the  early  part  of  the 
eivil  wars,  bat  has  gradually  grown  to  decay,  all  now 
remaining  bein^  SC  George'a  tower,  of  which,  so  much 
u  b  habitable  »  appropriated  to  the  use  of  the  county 
prison ;  the  keep,  in  which  is  a  strong  vaulted  chamber, 
with  B  well  of  great  depth,  and  a  crypt,  now  used  as  a 
•tore  cellar. 
7-       Oxford,  in  the  year  1139,  was  the  place  fixed  on  by 
King  Stephen  for  the  meeting  of  a  general  assembly  f , 
at  whidi  a  quarrel  arising  between  the  retainers  of  the 
Bishop  of  Salisbury^  and  those  of  Alan  of  firetagne,  Earl 
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of  Ridimo&d,  one  of  the  knights  of  the  latter  waa  kilU  Oafonf. 
ed,  and  manv  wounded  on  both  sides.  But  the  cir- 
cumstance which  has  been  more  peculiarly  recorded'in 
English  history  at  connected  with  Oxford,  is  the  escape 
of  the  Empress  Matilda,  who,  in  1142,  retired  to  Ox- 
ford castle  to  await  the  arrival  of  expected  aocoours 
from  Normandy.  Stephen,  looking  upon  this  as  a  fa- 
vourable junicture»  hastened  thither  in  expectation  of 
having  his  rival  in  his  power,  and  having  destroyed 
the  greater  part  of  the  city,  laid  dose  siege. to  the 
fortress  on  which  she  relied  for  safbty.  The  siege  was 
carried  on  with  great  vigour  and  diligence,  and  the 
only  hope  of  avoiding  the  impending  disaster  rested  in 
the  approach  of  winter,  which  it  was .  thought  likely 
would  compel  her  adversary  to  retire.  .  Stephen,  how- 
ever, protested,  that-neitlier  the  hope  of  advantage,  nor 
the  fear  of  detriment,  should'  induce  him  to  abandon 
the  siege,  and  the  garrison  had  already  been  reduced 
to  the  last  extremities  for  want  of  provision,  when 
Matilda  escaped,  in  a  manner  at  that  time  considered 
marvellous,  and  which  even  now  we  cannot  contemplate 
without  surprise  and  admiration.  It  was  now  Advent, 
the  river  frozen,  the  fields  inundated,  and  the  ice 
covered  with  snow.  Taking  advantage  of  a  dark  niffht, 
she  ventured  from  her  stronghold,  herself  clad  in  white 
Ihien,  and  attended  with  four  knighta  disguised  in  a 
similar  manner*  she  escaped  through  the  postern  gate 
of  the  castle,  passed  the  river  undiscovered,  and,  walk- 
ing on  foot  to  Abingdon,  went  from  thence  to  Welling^ 
ford,  where  she  was  greked  with  no  common  jc^.  in 
1154  another  great  council  was  held  at  Oxfwdi  in 
which  all  the  npbility  of  England  did  homage  to 
Henry,  reserving  only  their  fealty  to  Stephen  for  the 
remainder  of  his  life.  It  would  Ikr  exceed  our  limits 
were  we  to  mention  the  several  kings  who  have  made 
Oxford  their  place  of  retirement  at  one  time  or  at  others 
of  active  p<dittcal«onsuitation,  or  to  record  the  various 
transactions  that  have  taken  place  there  connected  with 
the  history  of  the  country.  The  palace  of  Beaumont, 
built  by  Henry  I.,  and  at  whicn  Henry  II.  chiefly 
resided,  is  celebrated  as  having  been  the  birth  place  of 
King  Richard  I.,  and  the  residence  of  snceeeding 
princes,  till  Edward  II.  gave  it  to  the  Carmelites,  who 
had  three  schools  here,  and  a  spacious  church.  It  was 
situated  in  the  north  suburb  of  the  city,  and  the  only 
present  remains  are  portions  of  two  walls  with  an  old 
door- way,  and  a  pointed  and  chrcular  window.-  In 
^^gg^^g  A  level  for  a  new  street,  from  St.  Giles's  to 
Worcester  College,  tobe  named  Beaumont  Street,  (which 
is  the  property  of  St.  John's  College^)  many  human 
bones  were  discovered,  and  some  few  coins,  but  none  of 
a  very  early  date. 

During  the  civil  wars,  Oxford  was  the  scene  of  many 
important  transactions ;  after  the  battle  of  Edge-hill, 
King  Charles  I.,  with  his  two  sons,  and  Prince  Rupert^ 
and  Prince  Maurice,  his  nephews,  came  to  Oxford.. 
His  Majesty,  with  his  court  and  army,  entered  the  city 
on  the  29th  of  October,  1612,  and  he  may  be  said  to 
have  made  it  his  head  quarters,  till  he  delivered  himself 
up  to  the  Soots  at  Newark  in  1646.  The  attachment 
of  the  inhabitants  to  the  Stuart  family  was  firm  to  the 
last  In  the  reigns  of  William  and  Anne,  the  majority 
was  composed  of  sturdy  Jacobites,  and  to  this  day  one 
€(£  the  oldest  and  most  respectable  persons  in  the  place 
shows,  with  no  little  pride  and  veneration,  the  arm- 
chair in  which  the  pretender  sat  when  he  visited  Thomas 

f  Ldand,  liineratyt  vol.  iL  foL  17,  in  maig. 
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Rawwf,  ibB.hotUsi  (at  the  team  went)  nonber  for 
Oxford  City. 

The  City  of  Oxford  it  &  corporele  body,  consisting 
of  a  mayor,  high  steward,  recorder,  four  aldermen, 
eight  assistants,  two  baililFs,  two  chamberlains,  and 
twenty-four  common  council- men,  who  appoint  a  town- 
derk  and  a  solicitor.  '  The  mayor  Js  chosen  annually 
from  the  aldermen  or  atsistsnts,  and  this,  as  well,  as  all 
other  offices,  is  filkd  according  to  the  suffrages  of  the 
freemen,  who  amount  to  about  l6O0.  The  city  was 
divided  into  four  wards,  containing  thirteen  parishes, 
via. 

PopuUtioB  St  Aldite.  ooBtaioiiigattfaehftcensnsyinl821.  ISTlinhabiCaBtt. 

and  par.       All  Sainto 

Mint.  St.  Bbba 

St.  Giles 
HolyweU 
St.  John  • 

St.  Mary  the  Virgin 
St.  Mary  Magdalen  .  20M 

8t  Martin  ...  506 

St.Mieliad         •  •  •  1041 

St  Peter  le  BaiW  •  •  1265 

St  Peter  in  the  £ast  •  •  i385 

ScTbomai  •  •  1839 

According  to  this,  which  we  believe  to  be  an  accurate 
enumeration,  Oxford  contained,  in  1821, 1 4,900  inhabit- 
ants ;  to  these,  if  we  add  the  parish  of  St  Clement,  which 
is  situated  in  the  north-east  suburbs,  and  within  thejuris- 
diction  of  the  university,  the  total  population  will  be 
nearly  15,700,  exclusive  of  the  university.  Each  pa- 
Cburchet.  rish  has  its  proper  church,  and  of  these  the  most  an- 
cient is  that  of  St.  Peter  in  the  East,  which  is  said  to 
have  been  built  by  St,  Oryrobald  in  or  before  the  year 
876  s  and  Wood,  in  his  MS.  history  of  the  city,  de« 
dates  it  to  be  ^  the  first  church  built  of  stone  that  ap- 
peared in  these  parts."  It  has  undergone  various 
changes ;  but  mu<»  of  the  ancient  work  still  remuns  in 
what  are  called  Saxon  ornaments,  and  it  has  one  of  the 
finest  and  most  perfect  crypU  in  England.  Here  Grym- 
bald  intended  to  have  been  buried,  but  in  consequence 
of  a  dispute  between  himself  and  his  scholars,  ne  re- 
moved a  magnificent  tomb  already  provided  for  his 
reception,  and  retired  to  Winchester,  in  which  cathe- 
dral his  remains  were  deposited.  The  church  next  in 
order  of  time  is  that  of  St.  Giles,  which  was  built  in  or 
about  the  twelfth  century.  In  a  vault  in  the  north 
aisle  lies  the  body  of  one  of  the  university's  especial 
benefactors,  and  a  very  singular  character.  Dr.  Richard 
Rawlinson,  a  gentleman  commoner  of  St.  John's  Col- 
lege, and  a  member  of  the  Royal  and  Antiquarian  So- 
cieties. He  bequeathed  the  whole  of  his  very  valuable 
MSS.  to  the  Bodleian,  gave  that  library  a  large  and 
curious  collection  of  printed  books,  his  coins,  medals, 
and  antiques,  and  founded  an  Anglo-Saxon  professor- 
ship, leaving  the  residue  of  his  property  to  the  college 
in  which  he  had  received  his  education,  and  passed 
most  of  his  latter  years ;  but  upon  two  conditions,  that 
no  Scotsman,  or  son  of  a  Scotsman,  no  member  of 
the  Koyal  or  Antiquarian  Societies,  should  ever  on  any 

Eretence,  or  by  any  contrivance,  enjoy  one  farthing  of 
is  benefactions,  or  be  eligible  to  his  professorship.  If 
is  said  that  he  quarrelled  with  the  joint  secretary  of 
these  societies,  Mr.  Gordon,  who  offended  him  in  bis 
official  duties,  and  that  gentleman  being  unfortunately 
«  native  of  the  sister  kingdom,  the  Doctor,  in  a  fit  of  ill 
humour  has  for  ever  excluded  a  whole  nation  from  par- 
taking  of  his  munificence,  and  deprived  those  who  en- 
joy his  benefaction  from  becoming  members  of  two  so- 
cieties to  which  he  himself  beloi\ged,  and  was  once 


strongly  attached    The  remaining  churches  mseot  M 
little  worthy  of  observation.  St  Ebbe'sandSt  Martin's,  ^ 
(commonly  called  Carfax  or  Quatrevoix,  from  its  itancL      i 
ing  at  the  division  of  the  four  ways  or  streets,)  have      I 
been  rebuilt  within  these  few  years,  the  latter  indeed 
is  only  just  completed.    All  Saints,  which  is  really  a 
very  elegant  and  imposing  building,  was  erected  in 
1 708,  after  a  design  of  Dean  Aldrich's,  in  which  the  Ccw 
/inthian  order  is  predominant.    The  interior  is  a  noble 
room  of  72  feet  by  42,  and  50  feet  in  height,  without 
pillars,  but  richly  ornamented  with  pilasters,  and  the 
ceiling  adorned  with  fretwork,  contaming  the  armoHal 
ensigns  of  various  benefactors. 

It  is  impossible  to  give  our  readers  any  adequate  ides  Bcn^ 
of  the  splendour  and  magnificence  of  Oxford,  oomider-tbeS 
ed  as  an  object  of  beauty  and  curiosity.  '  It  must  be 
seen  to  be  properly  aj^redated.     The  High  Street,  ItiiS 
which  is  undoubtedly  one  of  the  most  striking  and  moit      ' 
beautiful  in  Europe,  owes  much  to  its  peculiar  fornu^ 
tion.    At  about  two-thirds  of  its  entire  length  fi-om 
west  to  esst  is  a  gentle  curve,  which  occasions  a  variety 
and  change  of  objects  at  every  step.  In  this  street,  too, 
the  combination  of  ancient  and  modem,  the  more  s{den< 
did  and  most  humble  buildings,  give  it  a  character  peca- 
liar  to  itself,  but,  upon  the  wnole,  extremeJy  grano  and 
interesting.    It  is,  however,  much  to  be  regrett^  thsk 
modem  luxury  and  improvement  are  doing  all  in  their 
power  to  lessen  the  general  efiect,  by  destroying  a  cod* 
trast  so  pleasing  to  die  eye.    Not  twenty  years  ago  we 
remember  a  number  of  low  gable-ended  dwSings, 
which,  when  viewed  in  the  immediate  vicini^  of  em« 
battled  towers,  Gothic  chapels,  and  the  rich  splendid 
edifices  of  the  various  collegiate  bodies,  gave  the  whole 
an  irregular  and  picturesque  character,  which  few  other, 
if  any,  places  could  afibrd;  but  within   the  last  few 
years  many  of  these  lowly  remains  of  ancient  Oxford 
have  disappeared,  and  they  are  replaced  with  larger 
and  more  lofly  buildings,  which,  however  peat,  elegant, 
and  substantial,  will  not,  in  the  opinion  of  the  antiqus* 
ry  or  the  artist,  compensate  for  the  loss  of  those  Eliss* 
betban  inequalities  of  style,  with  which  Oxfbcd  so  late- 
ly abounded.    Besides  the  High  Street,   tliat  of  St. 
Giles's  is  well  worthy  of  notice.  It  is  irregularly  built, 
as  it  consists  almost  exclusively  of  private  houses^  erect- 
ed in  proportion  to  the  means  or  for  the  aocommodaUcn 
of  the  owners ;  but  the  street  is  more  than  2000  feet 
long,  and  nearly  250  broad,  with  a  row  of  stately  dms 
on  either  side,  and  the  view  north  and  south  bounded  by 
the  churches  of  St  Mary  Magdalen  and  St.  Giles,  whifih 
are  placed  in  the  centre  of  die  two  extremities  of  the 
street     Nor  will  it,  we  hope  and  believe,  be  long  ece 
another  and  entirely  new  street   be  added  to  those  al« 
ready  possessed  by  the  city  of  Oxford ;  for  within  the 
last  few  months  the  two  colleges  of  St.  John's  and  Wor- 
cester have  united,  to  open  a  communication  throng 
their  respective  properties  from  St  Giles's  to  the  fhmt 
of  Worcester  College,  the  public  benefit  of  which  mea- 
sure noay  be  easily  anticipated.    This  new  street,  as 
passing  throughout  the  site  of  the  old  palace  uf  Beau- 
mont,  is  to  be  called  afler  that  name. 

The  UNIVERSITY  of  Oxford  is  undoubtedly  of  ▼ery  ^ 
high  antiquity.  It  has  even  been  contended  that  tliere  ^ 
were  schools  here  in  the  British  and  Saxon  times,  and 
that  king  Alfred  only  restored^  these,  already  gone  to 
decay  in  consequence  of  the  barbarity  and  turbulence 
of  these  days,  and  causing  them  to  be  made  places  fpr 
public  and  general  study,  was  therefore  consicjered  as 
the  founder -of  the  university.  That  Jun^  Alfred,  who, 
we  know,  resided  in  Oxfgrdi  was  a  benefiMtor  to  the 
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^.  itiMolt  there,  w«  can  Imb  no  doubt- ;  md  inde^  fai« 
^  own  literary  character,  and  the  attentions  he  paid  to  sci- 
eitceaml  learning,  nii^e  it  more  than  probable  that  be 
gave  every  encouragement  to  a  place  peculiarly  devoted 
tu  education.  ^  We  will  and  command,  (aaya  he,  jn  one 
of  his  public  acts,)  that  all  freemen  of  oar  kingdom  who- 
never,  pMseesing  two  hides  of  land,  shaU  bring  up  their 
sons  in  learning  tiH  they  be  fifteen  years  of  age  at  least, 
that  00  they  may  be  trained'  up  to  know  God,  to  be 
Bien  of  understanding,  and  to  live  happily;  for,  of  a 
man  that  is  bom  free,  and  yet  unliterate,  we  repnte  no 
otherwise  than  of  a  beast  or  a  brainless  body,  and  a 
very  sot"    In  the  absence,  however,  of  all  satisfactory 
records,  it  would  be  useless  to  recapitulate  the  argu- 
ments far  and  against  the  antiquity  and  precedence  of 
thif  univerBity  ;  suffice  it  to  say,  that  it  has  been  known 
and  reco^ised  as  such  for  a  long  succession  of  ages, 
and  governed  by  laws  and  regulations,  and  endowed 
with  privik^pes  and  immunities,  which  were  acknow- 
ledged by  the  sovereign  and  the  courts  of  law  diar- 
ioi  a  period  of  many  centuries.    The  statutes  of  the 
nnirersity  were  drawn  up  from  time  to  time  by  the 
chancellor,  his  commissary,  imd  the  senior  part  of  the 
nniveraity,  and  these  being  confirmed  sometimes  by 
papal,  at  others  by  royal  authority,  were  entered  into 
books  qypropriateKi  to  tiie  use  of  the  vice-chancellor  and 
proctors,  and  were  at  all  times  carried  to  con  vocational 
and  other  meetings  for  public  business,  for  reference 
and  ftuthorities. 
Hef    In  process  of  time  the  code  of  regulations,  thus  form* 
nnr.ed  aodthus  preserved,  became,  as  may  be  well  imagin* 
^  ed,  ooDfused  and  contradictory ;  nor  was   it  till  the 
^  chancellorship  of  Ardibishop  Laud  that  a  regular  and 
well  digested  body  of  statutes  was  compiled.     Those 
now  in  force  were  selected  or  reformed,  after  a  careful 
investigation  into  the  ancient  charters  and  books  of 
precedent,  by  a  delegacy  of  nine  doctors,  and  seven 
other  the  most  learned  and  experienced  members  of 
oonvDcatfon,  who,  after  numerous  meetings  and  much 
deliberation,  produced  the  volume  entitled,    Cotpui 
Si€(utarwn  UniverntaiU  Oseniemm,  which  was  agreed 
to  by  the  university  at  large;  and  finally  receiv^  the 
roy^  approbation.     The  copy,  printed  upon  vellum, 
and  presented  to  king  Charles  the  First,  is  preserved 
in  the  British  Museum,  and  contains  a  Latin  address  in 
MS.  to  the  king,  by  which  it  appears  that  his  majesty 
had  himself  suggested  the  propriety  of  the  measure, 
and  fully  approved  of  the  mode  in  which  it  had  been 
executed.     . 
*    The  principfld  officer  of  the  university  is  the  ohancel- 
^'lor,  who,  under  the  sovereign,  possesses  the  supreme 
^  dignity  and  power.    His  office  is  to  take  charge  of  the 
'^vemment  of  the  whole  university,  to  maintain  its 
iihertiea,  guard  over  its -privileges,  preside  in  its  court,  • 
&nl  determine 'small  matters  connected  with  its  welfkre 
nd  reputation.     He  is  elected  by  convocation,  and  the 
office  has  been  held  for  life  since  the  year  1484,  pre- 
viously to  whicb  it  was  an  annual, or  at  most  a  biennial, 
ej^ion.    It  is  unnecessary  to  insist  upon  the  high  con« 
aderation  attached  to  thechancellorshipof  Ox-^nxl,  when 
^r  readers  remember  that  at  the  last  vacancy,  occa- 
Moned  by  the  death  of  the  Duke  of  Portland  in  1809, 
^e  csTidtdates  were  the  Lord  Chancellor  of  England, 
wrd  Eldon,  and  Lord  Grenville,  the  latter  of  whom 
opined  it  by  a  majority  of  eleven  only,  although  a 
^'''ger  number  of  votes  polled  than  had  ever  been  given 
on  a  simiUr  T>ccasrion. 
••    The  next  officer  is  the  Lord  High  Steward,  who  is 
dominated  by  the  chancellor,  and  teoommended  by  his 


letters  to  the  nnivenity  in  oon vocation,  ftir  tfaor  appro*  Oaferdi 
bation.  This  office  was  instituted  by  a  charter  of  Henry  """V"^ 
IV.,  and  is  also  held  for  life.  He  is  to  assist  by  hii 
advice  and  oo-opevation  the  chancellor,  vice-chancellor, 
and  proctors,  to  defend  the  rights  and  privileges  of  the 
university,  and,  if  required  by  the  chancellor,  to  hear 
and  determine  capital  causes,  where  a  scholar  or  privi* 
leged  person  is  a  party. 

The  vice-chancellor  is  nominated  by  the  chanoeDor  Viee-cbaa- 
from  the  heads  of  houses,  subject  however  to  the  appro*  cellor. 
bation  of  convocation.  The  entire  business  of  the 
university  is  transacted  by  this  officer,  whose  presence 
is  necessary  at  all  aoienmities,  and  whose  duty,  indeed, 
18  to  represent  the  chancellor,  and  to  perform,  in  hia 
own  person,  all  those  acta  which  pertain  to^the  regula- 
tion and  due  management  of  the  body.  The  office  is 
annual,  but  is  generally  held,  by  yeariy  nominattooa, 
for  four  years.  In  order  to  guard  against  any  inoon.- 
venienoe  from  the  indisposition  or  necessary  departure 
of  the  vice-chancellor  from  the  university,  he  appointa 
four  pro*vice-clianoellors  or  deputies,  who  are  heads 
of  houses,  one  of  whom  always  presidea  during  his 
absence. 

The  proctors*  who  may  be  said  to  act  aa  the  npre^  Procteis^ 
ientatives  of  the  masters  of  arts,  are  two  persona  an* 
nually  chosen  from  that  body,  out  of  the  several  col-* 
leges  in  the  university.   For  a  long  succession  of  years, 
the  election  was  made  by  all  the  masters  of  arts,  and  a 
northern  and  southern  proctor  were  nominated,  indis^ 
criminately,  from  the  university  at  large.    In  eonse- 
quence,  however,  of  the  tumult  usual  on  these  ooea* 
sions,  Chsrles  I.  converted  these  public  elections  into  , 
private  ones,  and  the  proctors  are  nosr  chosen  out  of 
the  several  colleges  by  turns ;  a  cyde  having  been 
drawn  up  in  l6S9^,  which  continues  at  this  day,  and 
terminaites  in  1885.    The  duty  of  the  proctors  is  aa 
general  aM  their  power  is  extensive.     They  are  the 
preservers  of  the  public  peace,  have  unlimited  authority 
over  the  scholars,  and  assist  the  vice-chancellor  upon 
all  oeenions,  dieir  presence  being  absolutely  necessary 
at  all  mattings,  convocations,  and  public  times.    These 
officers  also  nominate  four  deputies  or  neo-proctors,  who' 
are  capable  of  filling  their  posts,  if  themselves  absent. 
The  ^Mic  oraior,  who  is  the  next  officer  in  rank  and  Orater. 
antiquity,  is  elected  by  convopation,  and  for  life.    He 
writes  all  letters  arid  addresses  in  the  name  of  the  nni* 
verstty,  oommcnorates  benefactors,  and  presents  to 
honorary  degrees  in  arts.    The  keeper  cf  the  arckhee 
arranges  auid  holds  in  custody  all  the  munimenta  and  Keeper  of 
charters,  all  records  and  regi^ers  belonging  to  the  >rcfai?ct. 
university.     The  re^iitrar  attends  convocations  and  Registrar, 
other  meetinga  ibr  the  purpose  of  recording  transactions, 
decrees,  elections,  an<l  statutes,  which  may  take  place 
or  be  enacted,  and  it  {§  his  duty  to  register  them  within 
the  space  of  one  week.  The  Esquire  Bedel$  precede  the  Beadki. 
vice-chancellor  in  all  solemn  processions^  receive  the 
fees  for  the  university,  and  execute  summons  and   , 
citations,  call  courts,  and,  on  certain  occasions,  attend 
professors  or  public  preachers.    They  have  three  mi- 
nistri  or  inferior  beacfles  who  execute  the  vice-ehaneel> 
lor's  commands,  warn  convocations,  and  perform  such 
other  academical  services  as  may  seem  too  servile  for 
the  office  of  the  superior  bedels,  who  have  been  usually 
chosen  fVom  among  the  masters  of  arts. 

It  has  been  asserted,  that  the  first  public  lectures  in  Prolaaaors. 
the  universitv  were  founded  and  endowed  by  King 
Alfred,'  and  there  are  not  wanting  some  who  have  found 
professors  for  .the  various  departments  of  learning  and 
science  in  those  early  ages.    Thus  Ghymbald  and  St. 
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anford.  Neot  are  tenned  profSessors  of  theology;  Aseer,  of 
grammar  and  rhetoric ;  logic,  muiic,  and  arithmetic, 
are  said  to  have  been  publicjy  Uught  by  John  of  St, 
David's ;  and  astronomy  by  another  Johannes,  a  monk, 
and  colleague  of  Grymbald's.  The  first  endowed  lec- 
ture on  record,  however^  is  that  founded  by  John  Duke 
of  Bedford,  in  the  reign  of  Henry  VI.  who  gave  a  oon- 
•iderable  sum  of  money,  which,  together  with  his 
hooks,  was  to  be  devoted  to  the  use  of  a  public  pro- 
fessor, and  kept  in  a  chest,  called  the  "chest  of  the 
seven  liberal  arts,  and  the  three  philosophical  ones," 
and  it  was  upon  this  donation  that  the  university  built 
public  schools,  for  the  better  convenience  of  the  pro- 
fessor and  his  auditws.  It  appears,  too,  from  a  letter 
•of  thanks  written  by  the  university  to  King  Edward 
IV.  that  he  also  founded  a  divinity  lecture,  though  all 
traces  of  the  property,  if  any  was  ever  bestowed  for  that 
•purpose,  have  long  since  been  extinct. 

The  first  professorship  in  point  of  time  of  foundation 
•among  those  now  existing,  was  founded  by  the  Lady 
^Margaret,  Countess  of  Richmond,  for  a  lecturer  on  the 
Holy  Scriptures,  to  be  chosen  by  the  doctors  and 
bachelors  of  divinity,  and  to  be  called  by  her  own 
name.  The  original  foundation  was  March  1,  1496, 
from  which  time  the  Lady  Margaret  maintained  the 
professor,  till  her  son.  King  Henrv  VII.  in  150S,  con- 
firmed  him  by  charter,  and  agreed  with  the  tkhot  and 
convent  of  Westminster  to  pay  him  twenty  marks  an* 
nually.  This  payment  was  cc^tinued  by  Henry  VIII. 
M.  the  dissolution,  and  the  professorship  has  since  re- 
•ceived  the  addition  of  a  prebend  in  Worcester  cathe* 
dral. 

Theregius  professorships  were  the  next  as  to  date. 
•They  were  founded  by  Henry  VIII.  who  assigned  to 
•each  a  yearly  stipend  of  £40,  to  be  paid  by  the  dean 
.and  chapter  of  Westminster.  In  order,  however,  to 
relieve  themselves  from  so  heavy  a  charge,  they  made 
over  certain  estates  to  the  dean  and  chapter  of  Christ 
Churdi,  who  engaged  to  pay  the  professors  of  divinity, 
Hebrew,  and  Gnek ;  those  of  law  and  physic  receiving 
-theis  salariefl  from  the  royal  exchequer.  The  professor- 
<ships  are  in  the  gift  of  the  king,  and  have,  with  the 
exception  of  the  Greek  professor,  all  received  augmen- 
tations of  considerable  value  since  the  original  founda- 
tion. Those  of  divinity  and  Hebrew  have  had  canon- 
ries  of  Christ  Church  annexed ;  and  the  former  the 
rich  rectory  of  Ewelme.    The  professor  of  law  is  a  lay 

Erebendary  of  Salisbury,  and  the  professor  of  physic 
olds  the  mastership  of  Ewelme  Hospital.  The  regius 
professorship  of  modem  history  was  not  founded  till 
the  year  1724 ;  that  of  botany  in  1793. 

In  1618,  Sir  William  Sedlev  gave  £2000  for  the 
purchase  of  land,  in  order  to  endow  a  professorship  of 
natural  philosophy;  and,  in  1629,  Sir  Henry  Savile 
founded  a  professorship  of  geometry,  and  another  in 
astronomy.  He  appointed  several  of  the  officers  of 
state,  and  others  holding  high  situations  in  the  church 
and  law,  to  be  electors,  and  directs  them  to  elect  the 
ablest  mathematicians,  without  regard  to  nation  or  uni- 
versity. To  the  honour  of  Oxford,  it  may  be  recorded, 
that  her  own  ^ns  have  been  uniformly  selected,  with 
hut  one  exception,  and  this  was  during  the  civil  wars, 
when  the  visitors  dispossessed  the  actual  professors,  and 
replaced  tliem  by  two  mathematicians  from  Cambridge. 
Sir  William  Camden,  the  historian  and  topographer, 
founded,  in  1623,  a  professorship  of  ancient  history ;  a 
chair  filled  successively  by  the  present  Lord  Howell, 
and  Warton,  the  historian  of  English  poetry.  In 
Muiic.        1627,  Dr.  Heather,  himself  a  doctor  of  music,  founded 
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a  professorship  in  that  scienee.    In  ,15^6,  Archbishop  ptfiJ 
Laud  gave  certain  lands  in  BeiJeshire  for  a  profesgor*  s_rJ 
ship  in  Arabic,*  and,  early  in  the  last  century,  one  eu  j^^^ 
clusively  appropriated  to  poetry  was  endowed  by  Dr. 
Henry  Birkhead.    Dr.  Rawlinson,  in  l650,  founded 
the  An^o-Saxon  lecture,  under  certaiil  restrictions,  si.  Anglo. 
ready  noticed,  as  to  the  choice  of  a  prc^essor;  and,  inSuoA. 
17S5,  Mr.  Viner  left  no  less  than  £  12,000  for  a  profes- 
sorship,  and  certain  scholarships  in  the  common  law.  Lav,  i 
The  clinical  and  Aldrichian  professorships  for  medidnei 
anatomy,  and  chemistry,  are  of  later  date ;  and,  within 
the  last  fow  years,  his  miyesty  has  been  pleased  to  lend 
an  additional  stimulus  to  scientific  inquiry  by  the  foaa* 
dation  of  three  readerships,  one  in  experimental  phiIo« 
sophy,  the  others  in  mineralogy  and  geology,  which 
have  already  produced  very  beneficial  effects. 

Having  thus  briefly  mentioned  the  public  professors  Cooh^ 
of  the  university,  it  may  not  be  amiss  to  say  a  few  itudj 
words  on  the  gmeral  mode  of  education  pursued  in"*^' 
Oxford,  in  order  to  attain  the  ultimate  end,  nsmely,^^ 
degrees  in  that  fiunilty  in  which  it  is  the  student's  in- 
tention to  proceed.    With  respect  to  the  studies  pur- 
sued in  the  university,  it  must  be  observed,  that  the 
precise  point  at  which  they  commence  cannot  be  ac« 
curately  defined,  as  much  necessarily  depends  on  the 

grogress  which  a  young  man  has  made  previously  to 
is  admission.    With  the  classics  most  popular  in  pub- 
Uc  schools  he  has  probably  acquired  some  familiarity ; 
he  is  capable  of  reading  the  less  difficult  tragedies  of 
Athens,  and  has  made  acquaintance  with  the  easier 
historians  of  Greece  and  Rome;  the  foundation  of  gram* 
mar  has  been  laid,  up<xi  which  a  superstructure,  more  or 
less  solid,  has  been  erected,  uf  m^thologv,  archaiology, 
and  ancient  geography.  Composition,  also,  to  a  certain 
extent,  has  been  practised.  In  the  other  great  branch  of 
Oxford  education,  the  mathematics,  more,  comparative. 
ly,  is  left  untouched.    With  some  few  exceptions,  the 
student's  proficiency  is  confined  to  the  elements  of  geo* 
metry,  and  the  rudiments  of  algebra ;  and,  owing  to 
the  exclusive  study  of  the  classics,  at  most  of  our  great 
schools,  the  scholar  is  perhaps  entirely  a  stranger,  even 
to  these  initiatory  studies.    As  the  university  grants 
to  an  undergraduate,  a  dispensation  for  residence  duriog 
two  terms,  which  are  usually  the  two  fiirst  after  his 
matriculation,  the  tutor,  if  an  opportunity  occurs  of 
ascertaining  his  pupil's  attainments,  will  direct  the 
attention  of  the  latter  to  such  points  as  he  appears  most 
deficient  in,  by  recommending  him  a  course  of  study 
during  the  half-year  which  generally  intervenes  be* 
tween  his  matriculation  and  his  actual  residence.    As 
soon  as  this  commences,  young  men  are  distributed  by 
their  tutors  into  classes,  considered  suitable  to  their 
abilities,    and  corresponding  with  their  proficiency. 
Each  class  attends  its  lecture  in  the  tutor's  apartment, 
at  certain  hours,  on  certain  days,  and  each  student  (as    , 
called  upon)  has  to  translate  the  passage  of  a  classic, 
or  (where  the  class  is  mathematical)  to  solve  a  question, 
construct  a  problem,  or  demonstrate  a  theorem,  the 
tutor  correcting  him  as  he  proceeds,  illustrating  what 
is  obscure,  amplifying  what  is  too  concise,  pointing 
out  collateral  objects  which  might  have  escaped  the 
notice  of  a  cursory  or  desultory  reader,  and  proposing 

aueries  which  enable  him  to  probe  the  knowledge 
isplayed,  and  to  ascertain  how  far  it  may  be  merely 
superficial.  The  walks  of  poetry  ascend,  through  the 
works  of  the  three  great  tragedians,  to  Pindar,  or  to 
Aristophanes  ;  after  Virgil,  Horace,  and  Terence,  the 
student  proceeds  to  Juvenal  and  Lucretius.  The  paths  , 
of  history  lead  to  an  acquaintance  with  Herodotus, 
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hM.  Thaeydicki,  Xendphon,  Livy,  Pblybius,  tml  Tacitus. 
^f^  From  Cicero  and  Demoethenes  are  derived  further 
louroes  of  information  as  to  the  history  or  institutions 
of  antiottity.    As  die  classical  pupil  advances^  he  is 
ipitistM  into  the  peripatetic  philosophy,  and  reads  the 
ethics,  rhetoric,  and  poetics  of  Aristotle  with  the  tu- 
tor, whose  utmost  energies  are  now  called  into  ezer- 
doD.    The  contrast  b^ween  heathen  morality  and 
Christian  purity>  between  the  politics  of  antiquity 
and  the  constitutions  of  modem  states^  the  application 
of  those  profound  stores  of  intimate  acquaintance  with 
human  nature  (contained  in  the  Treatise  on  Oratory,) 
to  the  confirmation  of  religious  principles  and  practice, 
form,  at  the  same  time^  the  most  arduous  and  the  most 
&scinating  department  of  tuition.    In  the  mathematics, 
after  Eudid,  the  pupil  proceeds  through  plane  and 
spherical  trigonometry,    and   conic    sections,  to  me* 
moics,  care  being  always  taken  that  his  algebraical 
knowledge  keeps  pace  with  his  progress.    The  Prin- 
dpia  of  Newton  are  then  commenced,  of  which  the 
first,  second,  third,  and  seventh  sections  are  generally 
read.    A  treatise  on  optics,  or  astronomy,  is  sometimes 
tfudied  by  the  higher  classes ;  and  as  much  fluxions 
ire  considered  at  £e  same  time  riecessary  as  apply  to 
those  branches  of  science  which  have  been  attended 
ta  Independently  of  instruction  such  as  we  have  now 
detailed,  as  given  within  the  several  colleges,  a  public 
eoorse  of  lectures  is  delivered  annually  by  the  univer- 
lity  professors,    on  most  of  the  abpve  subjects,  and 
00  experimental  philosophy  in  general.    The  young 
men  are  practised  in  writing  Latin  exercises  of  va« 
riooi  kinds,    according    to    their   respective  capaci- 
ties; translations,  themes,  verses,  or  essays*  Logic. also 
must  be  attended  to«    The  manual  used  in  Oxford  is 
90  condensed,  that,  while  it  affords  the  greatest  techni* 
cal  facilities  to  the  memory  of  the  learner,  it  requires 
much  elucidation  from  the  teacher,  and  can  scarcely  be 
advantageously  employed  except  as  a  text*book.   Dur- 
ing the  continuation  of  the  above  lectures,  it  is  abso* 
lutely  necessary  for  the '  student  to  follow  a  regular 
course  of  theological  study  which  he  pursues  in  private, 
aided  by  occasional  lectures.  The  Gospels  and  Acts  are 
to  be  read  in  the  originid  with  a  commentary.    The 
history,  geography,  and  other  leading  features  of  the 
Old  Testament  are  to  be  impressed  on  the  memory. 
The  various  prophecies  and  types,  with  their  fulfil- 
ment ;  the  arguments  for  natural  and  revealed  religion ; 
the  proofs  of  the  Thirty-nine  Articles,  and  explanations 
of  the  terms  which  occur  in  them;  together  with  the 
doctrines  contained  in  the  Catechism  and  Lttungy  of 
the  established  church,  and  the  most  important  paru  of 
^esiastical  history,  are  to  be  accurately  obtained  and 
understood  :  to  wbich  also  in  some  colleges  is  added 
a  knowledge  of  the  Hebrew  language. 
"fsi-     After  a  coarse  of  study  such  as  we  have  now  de- 
'^   scribed,  the  academical  student  may  be  considered  as 
''^    a  candidate  for  an  Oxford  degree,  whidi  is  obtained 
after  two  public  examinations.     The  first  of  these  com« 
aenoes  at  one  of  three  given  periods,  between  the 
sixth  and  ninth  term  of  the  resident  scholar,  and  con- 
nsts  of  an  accurate  rendering  of  some  one  Greek  and 
one  Latin  book  at  the  least,  together  with  a  portion  of 
logic  or  mathematics.    At  this  trial  the  candidate  is 
nore  especially  probed  as  to  his  accurate  grammatical 
acquaintance  with  the  structure  of  the  two  languages  ; 
and  previously  to  examination,  every  person  is  com- 
pellol  to  att<  nd  the  schools  during  one  whole  day,  by 
which  means  «i  audience  is  always  insured*    If  a  stu- 
(ient  fails  on  this  occasion,  it  passes  sub  nknlio  ;  he 


does  not  receive  his  certificate  at  the  doae  of  the  day,  Oxford, 
and  may  present  himself  at  the  next  Respomunut  for  so 
this  exercise  is  called.  The  second  and  more  formi- 
dable examinations  are  held  twice  e^ery  year,  viz..  in 
Michaelmas  and  £aster  terms ;  and  no  one  can  be  ex- 
amined till  he  has  commenced  the  fourth  year  from  the 
time  of  his  matriculation,  (except  the  sons  of  peers, 
baronets,  and  knights,  who  are  entitled  to  their  degrees 
at  three  years'  standing,^  and  attended  the  examina^ 
tions  himself  on  two  distinct  and  entire  days.  At  this 
final  examination  the  candidate  is  first  required  to  show 
a  sufficient  knowledge  of  tbe  Gospels  in  the  original 
Greek ;  he  is  then  tried,  by  questions  arising  from  the 
passage  he  has  just  translated,  whether  he  has  a  proper 
view  of  the  Christian  scheme,  and  the  outline  of  sacred 
history.  He  is  examined  as  to  the  .evidences  of  Christ- 
ianity, in  the  Thirty-nine  Articles,  and  on  various  other 
points  connected  with  natural  and  revealed  religion. 
If  in  this  portion  of  his  examination  his  answers  are 
satisfactory,  he  proceeds ;  if  not,  the  candidate,  how- 
ever great  his  otner  attainments,  is  precluded  from  his 
degree.  The  second  branch,  or  IttercB  humaniores,  re« 
quires  a  competent  proficiency  in  the  Greek  and  Latin 
languages,  in  which  three  authors  at  the  least/'  melioris 
asm  et  noim"  must  be  given  up,  although,  for  the  at- 
tainment of  honourable  distinction,  eight,  ten,  or  even 
more,  are  generally  offered.  Rhetoric  and  moral  philo- 
sophy, which  includes  the  treatises  of  Aristotle  and 
Quinctilian,  and  the  philosophical  works  of  Cicero,  to- 
gether with  loff|c  and  Latin  composition,  may  be  said 
to  complete  this  division ;  and  the  third  is  confined 
exclusively  to  the  elements  of  the  mathematical  sciences 
and  physics.  In  this  latter  branch  candidates  are  ex- 
amined or  not  at  their  own  option,  and  few  present 
themselves  who  do  not  aim  at  being  admitted  to  a  class. 
The  classes  are  two,  both  in  literature  and  science ;  and 
the  second  being  divided  into  an  upper  and  a  lo\ifer, 
there  are  in  fact  thr^e  classes  of  honours  in  literature, 
and  three  in  mathematics.  The  names  of  those  who 
obtain  either  or  both  of  these  distinctions,  are  printed 
in  alphabetical  order,  not  according  to  merit ;  those 
who  are  simply  adjudged  worthy  of  ^eir  degree,  receive 
a  testimonium  that  they  have  satisfied  'the  examiners, 
and,  as  they  obtain  no  honour,  their  names  are  not 
printed,  whilst,  if  a  candidate  is  rejected,  it  passes  tub 
uleniioy  and  his  certificate  is  not  delivered  to  him,*and 
he  is  at  liberty' to  appear  asain  at  some  future  time, 
having  again  been  present  during  two  whole  examina- 
tions. Such  we  believe  to  be  a  tolerably  correct  state- 
ment of  the  coUrse  of  study  and  mode  of  examination 
at  Oxford.  For  the  degree  of  master  of  arts  no  second 
examination  now  takes  place,  nor  is  actual  residence 
required  for  more  than  one  term,  except  in  those  col- 
leges, the  foundation  members  of  which  are  compelled 
to  keep  terms  by  the  statutes  of  their  founder.  For 
superior  degrees  in  divinity,  law,  and  physic,  certain 
public  exercises  are  performed,  and  it  is  necessary  that 
a  given  time,  either  four,  five,  or  seven  years,  as  the 
case  requires,  should  intervene  between  the  decree  of 
master  and  bachelor,  or  doctor  in  divinity,  or  that  of 
the  bachelor  and  doctor  of  civil  law  or  physic. 

We  shall  conclude  this  article  with  a  brief  account 
of  the  several  colleges  in  the  university,  premising  that 
it  can  be  little  more  than  their  names,  dates  of  founda- 
tions, and  number  of  fellowships  and  students.  To  be- 
gin then*with  University,  which,  whether  founded,  as 
has  been  said,  by  Alfred  the  Great,  or  not,  was; un- 
doubtedly one  of  the  first  regular  houses  of  education 
in  Oxford.    William  of  Durham)  who  died  in  1249,  Uflt 
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Oxford,  the  sum  of  3lO  marcs  to  purchase  rents  for  the  mafn- 
^^-^r'T*'  t^nance  of  a  certain  number  of  masters,  who  were  to 
University  ^^g  ujitives  of  Durham  or  its  vicinity ;  appointing  the 
*  *'*'  chancellor  and  masters  of  the  university  as  overseers  of 
his  donation.  For  some  time  this  money  appears  to 
have  been  lent  out  at  interest,  that  interest  being  ap- 
propriated to  the  maintenance  of  the  masters ;  but  the 
chancellor  and  his  colleagues  willing  to  get  rid  of  an 
office  of  some  trouble,  and  which  probably  gave  much 
dissatisfaction,  assigned  the  benefaction  to  a  certain 
number  of  masters,  appointed  by  the  regents,  who  pur- 
chased convenient  houses,  and  making  them  fit  resi- 
dences for  a  society,  did,  in  process  of  time,  and  by 
other  purchases,  establish  themselves  on  the  present 
site,  calling  it  for  a  time  Durham  Hall,  and  afterwards 
Great  University  Hall ;  a  title  it  retained  to  the  reign 
of  Queen  Elizabeth.  The  first  statutes  of  the  society 
Were  framed  in  IS80 ;  these  were  revived  in  1892,  again 
in  I  SI  1,  and  lastly  in  1475.  The  first  master,  or  <'  se- 
nior socius,"  as  he  was  then  called,  occurs  in  1219* 
'the  foundation,  as  now  existing,  is  for  a  master,  twelve 
fellows,  (two  for  the  county  of  Durham,  founded  by 
William  of  Durham ;  three  for  the  diocese  of  York  and 
Durham,  by  Henry  IV.;  three  for  the  dioceses  of  Dur- 
ham, Carlisle,  and  York,  by  the  Earl  of  Northumber- 
land ;  and  four  for  any  part  of  England,  except  the  three 
dioceses  just  named,  for  Sir  Simon  Bennet,)  and  seven* 
teen  scholars  and  exhibitioners.  In  this  college,  the 
learned  Sir  William  Jones,  together  with  the  present 
Lord  Chancellor  of  England,  his  brother  Lord  Stowell, 
the  Master  of  the  Rolls,  and  Judge  Richardson,  receiv- 
ed their  education.  The  number  on  the  books  in  1822 
was  188,  of  which  100  were  members  of  convocation. 

Baliol  was  founded  by  John  Baliol,  father  of  John 
Baliol,  King  of  Scotland,  and  his  wife,  Devorguilla, 
about  the  year  1268.  The  old  foundation,  as  augment- 
ed by  subseauent  benefactors,  consisted  of  nine  tellows 
and  ten  scholars,  to  which  three  fellowships  and  four 
scholarships  were  afterwards  added.  Two  of  each  of 
these  are  confined  to  persons  educated  at  Tiverton 
school  in  Devonshire ;  the  remainder  are  not  limited  to 
any  part  of  the  kingdom.  Wyclifi^,  Archbishop  Mor- 
ton, and  Bishop  Tonstal,  may  be  claimed  as  members 
of  Baliol.  Total  number  on  the  books  in  1822,  185; 
members  of  convocation  66. 

Mtrton,  originally  founded  by  Walter  de  Merton  for 
twenty  poor  scholars,  and  certain  chaplains  at  Maiden 
in  Surrey,  whom  he  afterwards  removed  to  Oxford, 
establishing  his  society  by  a  charter,  dated  in  1264>,  in 
which  he  calls  it  Domus  Scholarium  de  Merton  ;  at  the 
same  time,  he  gave  them  statutes,  which  were  after- 
wards; (in  1274i)  superseded  by  others  drawn  up  by 
the  founder  himself,  and  so  judiciously,  that  they  were 
recommended  by  the  king  to  the  Bishop  of  Ely,  as  a 
model  for  those  of  Peter  House  in  Cambridge,  which 
he  was  then  about  to  erect.     The  foundation  was  af- 
terwards increased  by  the  addition  of  certain  students, 
to  be  called  pobt-masters^  for  whose  maintenance  John 
Willyott,  chancellor  of  Exeter,  and  of  the  university, 
gave  considerable  estates ;  and  their  number  was  en- 
larged by  a  Dr.  Jessop  in  the  reign  of  king  James  L 
The  society  now  consists  of  a  warden,  twenty-four  fel- 
lows, who  are  elected  from  the  graduates  of  the  whole 
university,  fourteen  post-masters,  four  scholars,  two 
chaplains,  and  a  like  number  of  clerks.     The  entire 
number  on  the  books  is  121,  of  whom  59  are  members 
of  convocation.     Merton  College  is  remarkable,  as  con- 
taining some  of  the  most  ancient  buildings  in  the  uni- 
Yersity,  a  part  of  the  warden's  lodgings  being  consider* 
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ed  aa  coeval  with  the  Ibundation.  TiM  library  U  sho  Obi 
a  very  curious  specimen  of  the  style  of  the  foortetnth  ^^y 
century;  and  the  chapel,  although  a  part  only  of  the 
original  design,  is  of  the  richest  Gothic,  althouffh  moch 
of  the  fine  effect  of  the  building  is  loet,  by  its  hEving  a 
modem  screen,  watnscoat,  and  roof.  In  this  spot  lie 
the  remains  of  Sir  Thomas  Bodley,  the  Grander  of  the 
library  that  bears  his  name ;  and  Anthony  a  Wood,  die 
historian  and  antiquary  of  the  nntversity. 

Exeter,  founded  in  1914,  by  Walter  Stepleton,  bishop  Bimq 
of  Exeter,  and  lord  treasurer,  ibr  a  rector  and  twelve  CoUi| 
fellows,  to  be  chosen  from  the  west  of  England.  Thir- 
teen more  fellowships  have  been  added  for  other  coun- 
ties, and  one  for  Guernsey  and  Jersey,  \gf  aobseqoent 
benefactors.  The  numbers  on  the  boc^  in  1828  were 
2S4,  members  of  convocation  70l 

Oriel,  founded  by  Edward  xbB  Second,  0i  rather  by  oriti 
his  almoner  Adam  de  Brome,  who  having  purchased  CeU| 
lands  for  its  erection  and  endowment,  placed  the  whole 
into  the  hands  of  his  royal  master,  who  granted  the 
college  a  new  charter,  and  gave  it  additional  property, 
and  the  advowson  of  St.  Mary's  church.  De  Brome 
was  appointed  first  provost,  and  drew  up  the  original 
statutes,  which  were  dated  in  1.926.  'Hie  original  so- 
ciety consisted  of  a  provost  and  ten  fellows,  since  in- 
creased by  Frank,  master  of  the  rolls,  Carpenter  bishop 
of  Worcester,  Smyth  bishop  of  Linccdn,  and  Richard 
Dudley,  to  eighteen.  This  is  at  present  one  of  the 
most  nourishing  colleges  in  the  university,  having  246 
members,  of  which  nearly  half  are  young  men,  whose 
education  is  still  proceeding :  members  of  cwivocatioii 
123. 

Queen's,  founded  by  Robert  Eglesfeld,  oonl^nsor  to  Qom 
Philippa,  Queen  to*Edward  III.  in  ISiO,  for  apro-^^^i 
vost  and  twelve  fellows,  who  were  to  be  natives  of 
Cumberland  and  Westmoreland.    The  original  inten- 
tion of  t^e  founder,  afler  the  manner  of  those  days,  was 
that  his  society  should  resemble  Christ  and  his  apostles; 
and,  in  addition,  he  resolved  to  maintain  seventy  poor 
scholars,  representing  our  Lord's  disciples,  who  were 
to  supply  ^e  vacancies  as  they  might  occur  am<Hig 
the  fellows,  and,  in  the  mean  time,  to  further  tiheur  edu- 
cation, they  were  directed  '*  to  be  called  together  for 
their  meals  in  the  public  hall,  by  the  sound  of  the 
horn,"  where,  kneeling  on  the  outside  of  the  table,  they 
were  to  be  examined  by  the  fellows,  silling  in  purple 
gowns,  those  of  the  doctors  being  faced  with  blade 
tur.    The  founder,  however,  died  before  he  could  car^ 
ry  the  Whole  of  his  project  into  execution ;   and  al- 
though the  number  of  scholars,  or  poor  children,  never 
reached  the  founder's  original  intention,  yet  a  certain 
number  was  educated,  and  publicly  examined,  even  so 
late  as  the  early  part  of  the  eighteenth  century.    The 
fellows  were  atterwards  increa^  to  sixteen,  the  funds 
admitting  the  expence,  and  this,   together  with  two 
chaplains,  eight  taberdars,  and  twelve  8ch<riars,  » the 
present  number  of  the  old  foundation.    In  17^9  the 
society  received  a  very  important  addition  by  the  will 
of  John  Michel,  Esq.  of  Richmond,  who  left  lands  and 
money  to  a  very  considerable  amount,  for  eight  fellows, 
four  scholars,  and  four  exhibitions.    There  are  in  all 
264*  members,  125  of  whom  are  members  of  convoca- 
tion.   The  present  buildings  of  Queen's  Were  begun 
in  1710,  but  not  competed  till  1759.    They  are  in  a 
style  of  great  grandeur  and  magnificence;    the  ball 
and  chapel  form  an  oblong  of  800  feet  in  length,  by 
220  in  breadth,  and,  although  not  commonly  visited  by 
strangers,  are  as  well  worthy  of  admiration  as  any  two 
rooms  in  Oxford,    The  proportions  are  admirable,  and 


OXFORD.  »  191 

M  Ae  stone  roof  of  pecaliariy  good  nMoory.    In  this  ocA^  of  proper  scholistic  discipline  in  his  society.  Rothepam ,  0%fbr6. 

^^  lege,  too,  M  one  of  the  handsomeet  and  most  ancient  ^as  pleased  with  the  address^  and  prombed  to  remedy  ^       ^ 

pieees  of  plate  in  Oxford.    It  is  a  drinking  horn,  of  the  defects^  which  he  did,  by  finishin|^  the  imperfect 

exquisite  beauty,  set  in  silver  gilt,  and,  according  to  building,  and  augmenting  the  number  of  fellowships    . 

tradition,  wan  given  to  the  college  by  Queen  PhiUppa,  to  twelve,  as  well  as  giving  them  a  new  body  of  sta«i 

as  the  conveyance  of  a  valuable  manor.     The  cover  is  totes,  dated  Feb.  11,  1479;  in  these  the  fellows  are 

sarmounted  by  an  eagle,  of  the  best  workmanship ;  limited  to  the  dioceses  of  Lincoln  and  York,  one  except- 

and  there  are  four  circukr  annulets,  on  which  is  en*  ed,  who  is  to  be  of  Wells.    Members  on  the  books 
graved  the  word  Wasteyi,    The  extremity  terminates  -  lOS ;   of  convocation   46.     The  external  appearance 

witb  the  head  of  a  leopard,  curved  round,  and  the  whole  of  this  college  has  lately  been  greatly  amended,  by  the  ' 

stands  on  three  eagles'  lege  of  silver.    It  is  still  used  taate  and  liberality  of  its  present  fellows,  who>  for  tli^ 

on  fraudiesi  and  eontains  about  two  quarts.  last  few  years,  have  devoted  a  considerable  portion  of 

Nem  CtAlege,  in  eveiy  respect  OQe  of  the  roost  taagu  their  collegiate  income  to  the  improvement  of  the  col- 

itificent  fonndsttfons  in  Oxford,  owea  its  existence  to  lege.     The  chapel,  though  small,  is  worth  inspection, 

William  of  Wykehara,  bishop  of  W^'ncheeier,  and  Lord  as  it  contains  some  very  good  carving,  and  some  of  tl^ 

Cfaaneellor  of  Sngland.    He*  founded  it  in  1366,  for  a  best  painted  glass  in  Oxford. 

warden  and  seventy  fellows,  ten  chaplains,  an  orffaniat,        AlUSouU,  situated  in  the  High  Street,  near  St.  All  Sou  ti 

three  derka,  and  sixteen  choristers ;  directing  wat  all  Mary's  Church,    was  founded  by  Henry  Chickley,  (^oU«g«* 

vacancies  should  be  fiHed  up  by  persons  elected  from  Archbishop  of  Canterbury,    who,  in   14S7,  laid  the 

\m  coUe^  at  Winchester,  now  better  known  as  Wior  foundation  stone,  and  obtained  a  charter  from  Henry 

Chester  SchooL    The  numbov  in  18SS  were  125,  of  VI.  in  the  following  year,  in  which  that  king  aasumcv 

which  62  are  members  of  convocation.    To  account  for  the  title  of  founder,  probably  at  the  request  of  Ghicfe* 

the  disparity  of  this,  with  the  numbers  on  the  books  l^j,  who  Was  willing  to  insure  his  patronage.    Tiie 

of  many  smaller  colleges,  it  must  be  understood  th«t  foundation  was  Uiv  a  warden  and  twenty  fellows,  after- 

this  house  has  not,  for  some  years,  received  more  than  wards  increased  to  forty,  and  the  name  of  the  society 

one  or  two  independent  members,  (those  are  persons  was  derived  from  their  original  occupation,  which  was* 

who,  without  any  situation  on  the  foundation  oif  a  coU  to  pray  jEbr  the  good  estate  of  Hanry  VI.  and  the  arcb«* 

lese,  resort  thither  merely  for  their  education,  and  the  bishop,  whilst  liting,  and  for  their  souls  when  dead, 

sake  of  obtaining  their  degrees,)  their  own  body  r^  as  well  as  for  the  souls  of  Henry  V.  the  Dnke  of  Cl»* 

qoiring  all  the  accommodations  the  edifice  is  capable  rence,  aiid  all  subjects  of  England  who  had  fallen  in  thtf 

of  affording.    The  chapel  of  this  college  is  even  now,  war  with  France,  together  with  those  of  all  the  faitbfid 

ID  spite  of  modem  innovation,  the  most  splendid  build-  deceased.    This  foundation  has  not  been  increased. 

ing  in  the  university ;  what  it  was  at  the  period  of  the  The  number  of  members  on  the  books  is  ninety-one,  of 

founder's  life  can  only  be  imegkied,  but  there  is  little  -membersof  convocation,  aixty-six.     The  greater  por*< 

doubt  of  its  having  been  all  that  magnificence  and  li-  4ion  of  the  buildines  .of  All-Souls  is  comparatively  of 

berality,  piety  md  skill,  eould  make  it     In  the  earlier  modern  erection ;  the  gateways^  part  of  the  front,  and 

part  of  the  Reformation,  the  images  were  broken  and  of  the  smaller  qoadrangle,  being  all  that  remains  of 

destroyed,  the  niches  plastered  up,  the  splendid  oma-  -Chickley's  College.    The  hall  and  chapel  are  indeed 

nents,  rich  statues,  and  other  costly  decorations,  re-  old,  and  have  undergone  frequent  alterations,  and  are, 

Boved  ;  and  even  the  painted  windows,  some  of  the  notwithstsnding,  inferior  ^except  in  sixe,)  to  none  in 

most  brilliant  specimens  of  the  Flemish  school,  would  Oxford.    No  society,  indeea,  appears  to  exercise  great* 

have  shared  a  similar  fate,  had  not  the  fellpws  assured  er  liberality,  guided  by  a  more  correct  taste,  than  the 

King  Edward's  visitors  that  they  were  too  poor  to  re-  members  o^  All  Souls,  who  can  boast  of  as  handsome 

place  them  with  new  and  plain  lattice,  promising  to  and  convenient  a  hall,  as  splendid  yet  neat  a  chapel, 

do  10  whenever  they  should  be  sufficiently  wealthy,  as  any  in  the  University,  nor  can  any  library,  (if  we 

In  1789,  under  Ae  direction  of  the  late  Mr.  Wyatt,  the  except  the  Bodleian,)  at  all  compete  with  theirs,  either 

diapel  was  restored,  and  the  old  fret' work  and  niches  in  sixe  and  betoty ,  or  for  the  excellent  and  w^l-select^ 

at  the  aHar  imitated  as  nearly  as  possible ;  but  the  ed  collection  it  contains.    The  writer  of  the  present 

diapel  still  wants  the  original  Gotnic  roof  of  open  article  has  had  frequent  opportunities  of  consulting  the 

timber  work,  and  it  may  be  questioned  whether  the  treasures  of  the  Codrington  library,  and  as  frequent 

trifling  efllect  produced  by  opening  the  centre  of  the  occasion  to  acknowledge  the  kindness  with  whidi  his 

organ,  so  as  to  make  it  appear  a  sort  of  frame  to  the  applications  have  been  received,  and  his  researches  fa« 

painted  windows  in  the  anti-chapel,  was  worthy  the  ciliuted. 

architect  or  the  society.     Consideied  altogether,    it        Magdalen,  founded  by  William  of  Wainfleet,  Bishap  Migdalea 

must,  however,  be  confessed,  that  this  chapel  is  de*  of  Winchester,  and  Lord  Chancellor  of  England,  in  CoUegt. 

cidedly  the  most  imposing  of  any  in  the  university.  1456,  consists  of  a  president,  forty  fellows,  thirty  de« 

The  nail,  too,  is  a  noble  room,  but  here  again  the  roof  mies  or  probationers,  a  schoolmaster,  four  chaplains,  an 

is  totally  out  of  character ;  and  the  gardens  are  worth  organist,  eight  clerks,  and  sixteen  choristers.  The  feU 

Siting,  as  they^  are  bounded  by  a  considerable  portion  lowships  are  restricted  to  the  natives  of  certain  counties 

of  theandent  city  wall,  in  excellent  preservation,  and  or  dioceses,  seven  Lincolnshire,  lour  Oxfordshire,  three 

afibrd  a  good  view  of  the  ancient  edifice  of  St  Peter's  Berkshire,  one  Yorkshire,  two  Gloucestershire,  two 

church.  Warwioktrfiire,  one  Bucks,  one  Kent,  one  Nottingham- 

Ltveobi,  founded  in  1487^  by  Riehard  Flemming,  shire,  one  Essex,  one  Somersetshire,  one  City  of  Lon- 

Bishop  of  Lincoln,  for  a  rectorand  seven  fellows,  after-  don,  one  Wiltshire,  five  for  thediocese  of  Winchester, 

wards  mareased  by  Thomas  Rothenun,  also  a  bishop  of  two  for  that  of  York  or  Durham,  and  two  for  that  of 

Lmcdb,  who,  whilst  viaitmg  his  diocese,  came  to  the  Ohichester.    The  demies,  who  succeed  to  fellowships 

college,  where'  he  was  reonved  by  the  rector  and  feU  as  vacancies  occur,  are  from  any  of  the  above  counties 
lows,  tke  former  of  whom  received  him  with  a  speeoh, .  or  dioceses,  with  the  exception  of  York  and  Durham, 

in  whidi  he  eomplained  of  the  •  want  of  buiMiQgl,  and  Th6.fi(mDderfint{iUoedh»  society  in  tjiie  edifice  tilLso 

e 


192 


OXFORD. 


Oxford,  lately  used  as  Magdalen  HaI1«  but»  upon  obtaimng 
percnissian  from  Henry  VI.  to  convert  the  ancient  hos- 
pital of  St  John  Baptist  into  a  college  for  the  purposes 
of  literature,  he  afterwards  fitted  that  building  for  the 
reception  of  his  fellows^  gave  them  a  body  of  statutes 
in  H79,  and  directed  that  it  should  bear  the  name  of 
St  Mary  Magdalene  College.  ^  Two  of  the  fellowships 
were  founded  by  John  In^eden*  and  a  third  by  John, 
Foreman,  but  during  the  me,  and  with  the  permission 
of  Wainfleet,  who  died  in  1486.  Magdalen  College  is 
situated  at  the  last  entrance  to  Oxford,  and  forms  a 
noble  object  as  the  traveller  crosses  the  bridge  over  the . 
Cherwell.  Its  tower,  the  beauty  of  which  cannot  fail 
striking  the  eye  of  all  who  admire  architectural  gran- 
deur and  proportion,  united  with  simplicity  and  taste* 
was  completed  in  1498,  being  finished  in  six  years 
from  the  time  of  its  commencement ;  and  tradition  re« 
lates^  that  Cardinal  Wolsey  gave  the  plan.  It  is  cer- 
tain that  he  was  bursar  of  the  college  during  that  pe- 
riod ;  but  his  claim  to  the  merit  of  being  the  architect 
of  this  noble  fabric  is  by  no  means  established.  The 
cloister  is  coeval  with  the  founder,  as  is  the  splendid 
gateway,  now  disused,  near  the  president's  lodgings. 
rhe  luul  and  chapel  are  both  of  the  same  date,  and  (al- 
though subsequent  alterations,  and  some  of  the  decora- 
tions of  the  seventeenth  century,  might  have  been 
well  omitted)  contain  several  fine  remains  of  the  origi- 
nal design.  The  new  buildings,  containing  three  tiers 
of  rooms  for  the  accommodation  of  the  members,  were 
erected  in  17SS,  and  are  300  feet  in  length,  the  upper 
stories  resting  on  an  arcade.  The  view  from  tnese 
rooms  is  unique  ;  one  side  looking  towards  what  was 
the  ancient  building  of  St  John's  Hospital,  at  this' 
time  restoring  to  its  original  appearance,  and  the  other 
facing  a  small  park  filled  with  the  finest  elms,  and 
stocked  with  deer.  It  may  be  added,  that  Addison 
was  a  fellow  of  this  society,  and  a  walk  is  still  shown 
which  tradition  relates  to  have  been  his  favourite  re^ 
tiremcnt.  The  total  number  at  Magdalen,  in  182S, 
was  I59>  of  which  107  were  members  of  convocation. 

Brazen  Nos§,  founded  by  William  Smyth,  Bishop  of 
Lincoln,  and  Sir  Richard  Sutton,  Knigh^  in  1500, 
that  being  the  year  in  which  they  commenceid  building 
their  new  college,  although  the  charter  bears  date  Jan. 
15,  1511-12.  It  was  originally  for  a  principal  and 
twelve  fellows,  natives  of  the  old  diocese  of  Lichfield 
and  Coventry,  with  preference  to  natives  of  Lancashire 
and  Cheshire,  and  particularlv  the  parishes  of  Prescot 
and  Presburg.  To  these  eight  other  fellowships,  and 
several  scholarships,  have  been  added  by  various  bene- 
factors. Under  a  late  principal.  Dr.  HocLson,  afterwards 
regius  professor  of  divinity,  and  canon  of  Christ  Church, 
this  society  rose  from  a  comparatively  small  and  incon- 
siderable college,  to  one  of  greater  magnitude  and  more 
celebrity  than  any  of  its  competitors.  The  numbers, 
in  1822,  were  399  on  the  books,  and  ]Q5  members  of 
convocation. 

Ccrpus,  founded  in  1516,  by  Richard  Fox,  Bishop  of 
Wincbester,  Lord  Privy  Seal,  who  gave  the  society  a 
body  of  statutes  in  the  following  year,  by  which  he 
wills  that  they  should  consist  of  a  president,  twenty 
fellows,  twenty  scholars,  who  should  succeed  to  the 
fellowships,  two  chaplains,  two  clerks,  and  two  chori- 
sters. Besides  which,  the  statutes  permit  six  indepen- 
dent undergraduate  members,  who  are  always  "  com- 
mensales  superioris  ordinis,"  t.  e.  gentlemen  common- 
ers, and  there  are  four  exhibitioners.  The  clerks'  and 
choristers'  plares  have  of  late  years  been  abolished. 
The  numbers,  109  on  the  books ;  members  of  convoca^ 
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tion,  70.    It  may  be  stated,  that  the  lifortiy  of  Corpus   o, 
is  peculiarly  rich,  both  in  printed  books  and  MSS.  and  w> 
among  the  former  are  some  of  the  finest  and  rarest  of 
the  early  classics. 

Christ  Church,  which  is  the  largest  and  most  msgni-  Cbrii 
ficent  foundation  in  Oxford,  owes  its  origin  to  Cardinal  Chut 
Wols^,  who,  in  1624  and  1525^  obuined  two  bulli  ^''-'( 
from  Pope  Clement  VII.  empowering  him  to  sappresi 
twentv-two  inferior  priories  and  nunneri^  and  to  de. 
vote  their  revenues  to  the  support  of  his  intended  coL 
lege.    Henry  VIII.  concurring  in  these  designs,  gave 
him  the  priory  of  regular  canons  of  St.  Fndeswide, 
and  on  this  site  he  proceeded  to  erect  Cardinal  College, 
that  being  the  original  name  given  to  the  astablisii. 
ment    Wofsey's  noble  foundation  was  intended  to 
consist  of  a  dean,  sub-dean,  sixty  canons  of  superior 
order,  forty  of  an  inferior  rank,  ten  public  lectarers, 
thirteen    diaplains,   an  organist,   twelve  clerks,  and 
sixteen  choristers;  but  the  Cardinal  falling  into  dis» 
^ace,  and  being  deprived  of  his  power  and  propertj 
m  1530,  the  new  college^  (of  which  a  dean  and  eight* 
een  canons  had  been  already  appointed  by  the  founder,) 
was  impeded,  if  not  dissolved,  for  two  years.    To  the 
credit  of  its  original  author,  his  last  and  most  anxiotu 
care  and  solicitude  was  for  the  welfiure  of  this  work, 
devoted  to  piety  and  learning;  for,  in  his  latest  let- 
ters to  Secretary  CromweU,  he  pleads  with  inaportu- 
nate  earnestness  that  his  majes^  would  be  pleased  xo 
suffer  his  college  to  go  on.    Henry,  who  had  seized 
upon  the  revenues,  and  suspended  the  foundation,  ro* 
established  it  in  15S2,  under  the  title  of  '•  King  Henry 
the  Eighth's  College  in  Oxford,"  and  endowed  it  with 
an  annual  income  of  £2000,   for  a  dean  and  twelve 
canons.    This  was  suppressed  in  1545,  when  the  char- 
tor  was  surrendered,  and  the  following  year  the  epii^ 
copal  see,  which,  at  the  dissolution,  had  been  placed 
in  Oseney  Abbey,  had  been  removed  to  the  new  col- 
lege, which  was  then  converted  into  a  cathedral,  to 
be  called  "  The  cathedral  church  of  Christ  in  Oxfon^ 
of  King  Henry  Eighth's  foundation,"   and  the  king 
consigned  all  the  estates  and  property  to  the  dean  and 
chapter,   on  condition  of  their  maintaining  a  dean, 
eight  canons,  eight  chaplains,  an  organist,  eight  derks, 
and  the  same  number  of  choristers,  together  with  sixty 
students,  and  forty  grammar  scholars^  a  schoolmaster, 
and  usher.     The   forty  grammar  scholars   were,  in 
1561,   converted  into  academical  students  by  Queen 
£lizd:>eth,  who  directed  that  they  should  be  selected 
from  her  father's  foundation  at  Westminster ;  and  to 
this  number  one  more  student  was  added,  by  Mr.  WiU 
liam  Thurston,  in  1663.    The  entire  number  at  pre- 
sent, of  dependent  and  independent  members,  is  09^i 
of  whpm  345  are  members  of  convocation.    The  11* 
mits  of  the  present  article  will  not  permit  us  to  do 
justice  to  the  splendour  of  this  college.     The  cathe- 
dral, which  is  a  portion  of  the  ancient  building  oi'  St 
Frideawide,  has  generally  been  referred  to  the  time  of 
Henry  I.  but  it  may  be  doubted  whether  many  of  the 
ornaments,  the  pilasters,  arches,  and  particularly  the 
door  of  entrance,  as  well  as  that  to  the  chapter-house» 
are  not  of  a  much  earlier  date.    The  choir,  though 
small,  is  extremely  rich  and  beautiful,  and  would  be 
still  more  so  but  for  two  galleries,  erected  for  the  cho- 
risters, in  the  vilest  taste,  and  perfectly  out  of  charac- 
ter.    The  kitchen,  hall,  and  the  greater  part  of  the 
large  quadrangle,  were  completed  by  Wolsey,  and  are 
well  worthy  his  princely  spirit.    The  latter  is  264  feel 
by  261;  the  hall,  one  of  the  finest  specimens  in  the 
kingdom,  is  115  feet  by  40,  and  50  in  height.    Peck- 

3 


OXFORD. 


193 


U^d.  witer  qnadnmffle,  ao  cdled  ftom  being  on  the  sdte 
»y<Jof  an  ancient  nail  ii^  that  name,  was  erected  in  1705, 
and  00  the  bst  aide  stands  the  library^  a  noble  build- 
ingi  commenced  in  1716,  bnt  not  completed  tHl  I76I. 
Od  the  basement  stoir,  besides  a  portion  of  the  books, 
ii  a  ooOectiai  of  pictures,   bequeathed   by  General 
Gttiie ;  and,  in  the  upper  room,  are  the  very  valuable 
coJlecdoDS  of  books  formed  by  Archbishop  Wake, 
Lord  Orrery,  Bishop  Fell,  Dean  Aldrich,  and  many 
other  eminent  benefactors.    It  would  be  unpardonable 
to  oondade  this  brief  notice  without  mention  of  the 
great  bell,  which  was  formerly  in  the  high  tower  of 
Owney  Ahhep',  and  is  one  of  the  largest  in  Europe, 
its  wei^t  being  17^000  pounds;  nearly  double  that 
of  die  great  bell  of  St  Paul's,  London. 
^       TrMji  founded  by  Sir  Thomas  Pope,  Knight,  treas- 
P*    nrer  of  the  court  of  augmentations  under  Henry  VIII. 
for  a  president,  twelve  feUows  and  twelve  scholars,  to 
be  chosen  finooi  certain  parishes  in  which  his  manors 
and  estates  were  situate,  and  in  default  of  prq)er  can- 
didates from  these,  ftaax  any  other  counties  in  England, 
provided  there  are  not  more  than  two  at  the  same  time 
ran  any  one  OMinty  excepting  Oxford,  which  may 
have  five.    There  are  also  four  exhibitions,  one  for  a 
npenmnuated  Winchester  scholar.    Total  number  of 
members  200,  of  convocation  78- 
<^  <     Si,  JohTs,  founded  by  Sir  Thomas  White,  Knight, 
^    alderman,  and  Lord  Mayor  of  London,  in  1557,  for  a 
preiiden^  filly  fellows,  of  whom  twelve  must  take  their 
degrees  in  law,  and  one  may  proceed  in  physic ;  the 
others  are  bound  to  enter  into  orders  at  twelve  years 
standing,  or  forfeit  their  fellowships.    Of  these  fellow« 
ships,  SIX  are  hdd  by  kindred  to  the  founder,  thirty- 
ie?en  are  elected  from  Merchant  Tailors*  school,  two 
from  Coventry,  two  firom  Bristol,  two  from  Reading, 
and  one  from  Tunbridge.     St.  John's  College  owes 
oradi  of  its  splendour  and  prosperity  to  subsequent  be- 
nefactors.   Archbishop  Laud  built  the  inner  quadran« 
f^  after  a  design  of  Jtnigo  Jones,  and  furnished  the 
obnry  with  some  of  its  best  books  and  all  its  manu- 
icripts.  Sir  William  Paddy  added  to  the  establishment 
ID  organist,  Bve  clerks,  and  six  choristers,  leaving  an 
estate,  for  that  and  other  purposes,  of  considerable  va« 
lie.    Archbishop  Joxon  gave  a  sum  of  money  amount- 
hig  to  seven  thousand  pounds,  no  mean  contribution  in 
tibose  days ;  and  Dr.  Holmes,  many  years  president  of 
the  college,  left  thirteen  thousand,  increased  to  fifteen 
by  his  widow.     But  the  greatest  benefactor  was  Dr. 
Richard  Rawlinson,  who,  in  addition  to  many  kind 
sets  petfonned  towards  the  society  during  his  life,  be- 
qooihed  the  whole  of  his  property  in  Warwickshire 
sod  other  places,  to  be  divided  amongst  the  fellows  in 
ihaies,  proportioDed  to  their  rank  and  degrees ;  besides 
whidi,  he  appointed  the  college  as  his  residuary  lega- 
te^ and  gave  it  every  fifth  turn  to  his  Anglo-Saxon 
pn^fesaorship.     His  heart  is  preserved,  according  to  his 
own  directionB,  in  a  marble  urn  erected  in  the  chapel ; 
his  remains,  we  baVe  before  said,  were  deposited  in  St. 
<^  a  Chui«h.     The  library  of  St  John's  is  one  of  the 
hrgest  and  best  furnished  in  the  universi^,  particular- 
^in  theology,  amd  its  gardens  are  deservedly  admired 
nv  the  judicious  taste  by  which  a  comparatively  small 
Jjpot  of  ground  is  made  to  confine  so  many  beauties, 
^-ci^lege  has  9M  members,  115  of  whom  are  mem- 
hen  of  convocation. 
W-     Jetss,  founded  by  Hugh  Price,  in  1571,  who  peti- 
tions  Queen  Elizabeth,  tmit  her  majesty  would  be  pleas- 
ed to  found  a  college,  for  the  benefit  and  education  of 
the  natives  of  Wales ;  to  which  she  consenting,  he  be- 
stowed lands  and  money  for  that  purpose,  the  queen 
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giving  a  Quantity  of  timber  from  the  royal  forests  to  Oxfords 
aid  the  buuding.    Other  benefactors  have  added  to  the^^^'V^ 
original  number,  and  the  present  foundation  consists  of 
a  principal,  nineteen  fellows,  and  eighteen  scholars, 
besides  exhibitions.    Total  number  of  members  1 49,  of 
convocation  52. 

Wadham,  founded  in  I6l3,  by  Nicholas  and  Dorothy  Wadhim 
Wadham,  for  a  warden,  fifteen  fellows,  fifteen  scholars,  College- 
two  chaplains,  and  two  clerks.  The  scholars  are  to  be 
three  from  Somersetshire,  and  three  from  Essex,  the 
remainder  is  from  any  county  in  Great  Britain,  and 
they  are  to  succeed  to  fellowships  as  vacancies  o^cur. 
There  is  one  peculiarity  in  this  foundation,  of  which 
no  other  instance  occurs  in  Oxford  ;  this  is,  that  the  fel- 
lows are  superannuated  on  the  completion  of  eighteen 
years  from  the  time  of  their  betoming  regent  masters, 
and,  if  they  are  not  fortunate  enough  to  obtain  prefer- 
ment in  that  time,  are  then  compelled  to  resign.  The 
number  on  the  books  I61,  members  of  convocation  48. 
There  is  a  neatness,  uniformity,  and  an  air  of  scholastic 
repose,  in  the  buildings  of  Wadham,  not  exceeded  by 
any  of  the  same  extent  and  date  of  erection.  The  hall 
is  one  of  the  finest  rooms  in  Oxford,  and  the  library  and 
chapel  both  do  credit  to  the  liberality  of  the  founder. 
The  gardens,  although  very  confined,  are  tastefully  laid 
out,  and  afford  a  very  interesting  view  of  the  chapel, 
and  northern  and  east  sides  of  the  fabric.  By  an  ac« 
count  book  preserved  in  the  college,  it  appears  that  the 
whole  building  cost  exactly  £lO,8l6.  7s.  8d.,  to  which 
was  added  somewhat  more  than  £500  for  plate  and 
furniture  for  the  kitchen ;  the  whole  of  which  was  de- 
frayed, without  any  assistance,  by  Dorothy,  who  sur- 
vived her  husband,  and  devoted  herself  to  fulfilling  his 
benevolent  intention. 

Pembroke,  originally  Broadgate  Hall,  was  converted  Pembroke 
into  a  college  in  1620,  by  Thomas  Tesdale,  Esq.,  and  College. 
Richard  Wightwick,  for  a  msster,  ten  fellows^  and  ten 
scholars.  To  these  King  Charles  I.  added  a  fellowship 
for  a  native  of  Guernsey  or  Jersev ;  Sir  John  Bennet 
two  fellowships  and  two  scholarships ;  and  Sir  John 
Philipps  one  of  each,  and  there' are  certain  exhibitioners 
added  by  subsequent  benefactions.  The  fellows  are 
either  to  be  of  the  founder's  kindred,  or  elected  from 
Abingdon  school,  in  Berkshire.  Number  on  the  books 
137,  of  convocation  51. 

Worcester,  originallv  Gloucester  Hall,  was  founded  Woxceiter 
in  the  beginning  of  the  last  century,  by  Sir  Thomas  CoUqge. 
Cookes,  Bart,  for  a  provost,  six  fellows  and  six  scholars, 
to  be  chosen  from  certain  schools  in  the  county  of  Wor- 
cester. Fifteen  other  fellowships,  and  ten  scholarships 
have  since  been  added  by  Dr.  Finney,  Dr.  Clarke,  and 
Mrs.  Sarah  Eaton.  The  present  number  of  members 
on  the  books  is  175,  of  which  88  are  members  of  con- 
vocation. 

Besides  the  oolleffes  already  enumerated,  there  are  HalU. 
five  halls,  which  differ  from  the  other  foundations  in 
this  particular ;  namely,  that  they  are  not  endowed  with 
estates,^  but  are  simply  houses,  under  the  government 
of  a  principal,  for  tne  education  and  residence  of  stu- 
dents ;  they  are,  however,  in  respect  to  academical  pri- 
vilege and  discipline,  on  the  same  footing  with  otner 
societies.    These  are, 

St  Mary  HaU,  containing  72  memben,  18  of  convocation. 

St.  Mary  Magdalen  HaO,  120  27 

St.  Alban  Hall,     ...  68  IS 

EdmnndHall,  ....  92  8G 

New  Eon  UaU,  ....       1  1 

The  entire  population  of  the  university  being,  in 
18S2,  4295,  of  which  1956  are  members  of  convoca- 
|ion,  and  have  votes  on  all  subjects  connected  with  the 
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welfare  and  regulatioD  of  the  univertity.    West  htmff,  brought  from  London  at  agreat  expenoeyaie  now  procik  Oil 

of  observatory  l""  15'  SO*".  North  Lat  Si""  45'  40^.  See  red  at  a  moderate  rate  from  the  Wednesbory  collieries,      ^^f 

Umitbbsitt.  The  climate  of  Oxfordshire  is  very  salubrious,  but  ik  *^ 

OXFORDSHIRE,  one  of  the  central  counties  of  is  in  general  cold.    The  northern  parU  in  particular^ 
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Warwick  and  Northampton  ;  on  the  west,  by  Glouces- 
lershtre;  on  the  south,  by  the  rivers  Isis  and  Thames, 
which  divide  it  from  Berkshire ;  and  on  the  east,  by 
Buckinghamshire.  Its  figure  is  very  irregular;  at 
Oxford,  near  the  centre  of  the  county,  it  is  not  mere 
than  seven  miles  in  breadth,  a  little  farther  north  it  ia 
thirty-eight,  and  at  no  part  south  of  Oxfoid  does  it  ex- 
oeed  twelve.^  Its  greatest  length,  ft*om  north-west  to 
soath«west,  is  fifty  miles;  and  its  circumference,  ISOk 
The  superficial  extent  is  estimated  at  749  square  miles, 
or  474,880  acres.  It  is  divided  into  fourteen  hundreds, 
and  these  again  into  207  parishes :  it  contains  one  city 
and  twelve  market  towns;  lies  in  the  diocese  of  Oir* 
ford ;  and  returns  nine  members  to  parliament 

The  aspect  of  this  county  is  considerably  diversified. 
The  southern  district  possesses  much  beauty  and  vari<« 
e^  of  scenery,  being  traversed  by  the  extensive  range 
of  the  Chiltem  hills,  which  are  mostly  covered  with 
thick  woods  of  beech.  The  northern  division  is  elevat* 
cd  and  stony ;  the  fields  are  inclosed  with  stone  fences 
in  place  of  hedges ;  and,  being  destitute  of  woods,  it 
presents  a  barren  and  uninteresting  appearance.  The 
central  division  is  a  ridi  and  level  counUy,  interspersed 
with  many  degant  mansions  and  country  seats,  waters 
cd  by  numerous  streams  that  flow  through  meadows 
clothed  in  the  richest  verdure,  and  aboundmg  in  exten« 
live  forests,  coppices,  and  plantations. 

Few  districts  in  England  are  better  watered  than 
Oxfordshire ;  some  of  its  historians  enumerate  no  less 
than  seventjr  streams  that  have  their  course  in  it.    The 
principal  of  these  is  the  Isis,  whidi  rises  in  the  north 
of  Wiltshire,  and  flows  in  an  easterly  direction  across 
the  county  to  the  town  of  Lechlade  in  Gloucestershire; 
where  it  becomes    navigable,    and    is    met  bv   Uie 
Thames  and  Severn  Canal ;  it  enters  Oxfordshire  at 
Helroscot,  and,  proceeding  in  the  same  course  between 
the  counties  of  Oxford  and  Berks,  receives  the  Wind- 
rush  at  Moorton,  and  the  Evenlode  at  Ensham,  after 
which  it  turns  to  the  south-east,  and  is  Joined  by  the 
Charwell  a  little  below  Oxford;  still  flowing  south-- 
east it  unites  with  the  Thame  near  Dorchester,  where 
they  jointly  obtain  the  name  of  the  Thames.    This  ri« 
ver  m  its  farther  course  is  augmented   by  several 
streams;  and,  after  gliding  slowly  through  rich  and 
beautiful  scenery,  leaves  the  county  near  Henley.  The 
Thame,  an  inconsiderable  stream,  but  remarkable  for 
having  been  supposed  to  give  name  to  the  Thamesv 
rises  at  Tring  in  Hertfordshire ;  and,  flowing  through 
Buckinghamshire,    enters   Oxfordshire  near    Thame, 
thence  it  flows  south-west  to  Dorchester,  whd'e  it  meets 
the  Isis.    The  Charwell  rises  on  the  borders  of  North* 
amptonshire,  passes  Bunbury,  and,  running  south,  joins 
the  Isis  at  Oxford.    The  only  other  rivers  of  note  are 
the  Windrush,  the  Evenlode,  the  Glym,  and  the  Ray, 
The  Oxford  canal  commences  in  Warwickshire,  on  the 
edge  of  the  Coventry  canal,  and,  after  passing  along  the 
western  boundarjr  of  Northamptonshire,  and  crossing 
the  Grand  Junction  canal  at  Braunston,  enters  Oxford- 
shire at  its  northern  extremity  near  Claydon ;  passing 
Banbury  it  approaches  the  Charwell,  and  proceeds  at  a 
short  distance  from  that  river  to  Oxford,  where  it  joins 
the  Isis.    The  advantages  resulting  to  the  county  from 
this  canal  are  considerable,  as  it  opens  a  oommunica* 
tion  to  some  of  the  principal  manu&cturing  counties 
ia  the  kingdom ;  and  cools,  which  were  formerly 


er  part  of  the  year,  and  disagreeablv  warm  in  summer. 
It  IS  also  cold  on  and  near  the  Chiltem  hills,  and  ths 
frost  is  observed  to  take  efiect  sooner,  and  continue 
longer  on  the  poor  white  lands  at  their  base,  than  od 
the  deeper  soils  in  the  vicini^ :  in  warm  seasons  tfai 
Chiltem  district  is  usually  moist  with  (ogu. 

In  regard  to  its  soil,  this  county  haa  been  divided  by  Scik 
Mr.  Arthur  Young,  in  his  Agricultural  Survey,  into  four 
districts :  the  district  of  red  land ;  that  of  stonebrssb ; 
that  of  the  Chiltem  hills ;  and  ttiat  of  misoeUaneoiH 
loams.    The  red  land,  consisting  of  79,635  acres,  occu- 
pies the  northern  parts  of  the  coun^.    The  soil  is 
strong,  deep,  and  friable,  yet  capable  of  tenacity ;  weH 
adapted  for  the  culture  of  every  qaecies  cif  plant,  snd 
much  exceeding  the  otherf  in  fertility.    The  stonebruh 
comprises  an  extent  of  I64.Q2S  acres,  including  akncNt 
all  the  central  division  of  the  countv,  th^  greatest  psit 
of  whidi  is  inclosed.    Its  general  character  is  a  surfsoi 
of  loose,  dry,  friable  sand  or  loam,  apparently  fonnsd 
of  abraded  stones,  chiefly  limestone ;  but  this  tract  w 
■ries  considerably  in  different  parts,  from  a  poor  sod 
light  soil  to  one  that  is  deep  and  rich«    It  ia  well  fitted 
for  turnips  and  wheat.    The  Chiltem  lands  oontsia 
64,778  acres,  the  soil  of  which  is  chalk  of  almost  pare 
calcareous  earth,  intermixed  with  a  sinall  proportiooof 
sandy  loam  and  clay,  and  abounding  with  flints.    The 
district  of  misoellaneous  loams,  consisting  of  166,400 
acres,  includes  all  the  other  varieties  of  sou  in  the  cooa* 
ty,  from  loose  sand  to  heavy  clay. 

There  are  no  minerals  of  consequence  in  Oxfordshirt  Mia 
It  has  been  alleged,  but  with  little  fouiylation,  thst  s 
silver  mme  was  formerly  worked  in  the  aoiithem  psifi 
At  present  i)o  metal  of  any  kind  is  found.  Theie  sre, 
howevek",  several  freestone  quarries  |  and  hoMStoos 
and  slate  are  abundant.  Excellent  ochre  in  coosidei^ 
able  quantities  in  got  near  Shotover;  aiftd  a  variety  sf 
days  in  the  neighbourhood  of  Oxfbrd  w«re  fimncrly 
employed  in  pottery,  but  being  of  an  inferior  Qusmy 
to  those  of  Staffordshire,  they  are  now  diaused.  Tbat 
are  also  several  medicinal  springs,  chiefly  chalybeate. 

Oxfordshire  is  not  remarkable  for  its  agriculture.  Of  A| 
late  years,  however,  it  has  made  conaidevmble  improve^  t"^ 
ment  in  this  important  point ;  the  system  of  inci- 
sures has  been  carried  to  a  great  ^teni,  and  the  Nor- 
folk husbanclry  seeqis  to  be  well  undefslood,  and  inga^ 
neral  adopted.  The  annual  value  of  a  square  mile  ii 
on  an  average  jS709.  Landed  propertiee  are  in  gco^ 
ral  large;  Uiere  is  one  estate  that  |irodiiees  £SO,O0D 
a-year;  one  £12,000;  one  £7000 1  and  aeveral  fron 
6  to  £S000;  but  there  are  also  many  small  propneteni, 
possessing  about  4  or  500  acres,  who  chiefly  farm  tbsii 
own  lands.  The  farms  vary  much  in  extent,  but  thej 
are  generally  smaller  than  in  most  WU  of  Englsad; 
the  rents  are  from  £500  to  £2a  But  what  is  moit 
prejudicial  to  the  agriculture  of  this  county,  is  tl» 
shortness  of  the  leases,  few  of  which  exceed  the  teim 
of  seven  years;  and  many  considerable  proprietoit 
grant  no  leases  whatever.  The  rotation  of  crops  vsiiM 
in  the  different  districts;  in  the  red  lands  the  custeflp 
ary  course  is  one  of  six  x  1st,  turnips ;  £d»  barley,  or 
spring  wheat;  Sd, clover;  4th,  wheal;  5tl^  besui  or 
peas ;  and  6th,  oats.  In  the  lighter  lands  of  the  stoue^ 
brash  division,  the  general  rotation  is  1st,  turnips ;  9A, 
barley  with  dover,  ryegrass,  or  trefoil,,  or  mixed;  Sd 
and  4th^  clover  for  one  or  two  yean;  Gth,  wheat;  Gtb, 
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ftri'  oitf»  peu,  or  bemfl.  The  Chiltern  district  resembles 
liN^  the  stonebrash  ip  being  well  adapted  for  turnips^  wheats 
W  ind  ninfbin.    Of  the  crops  only  partially  cultivated  are 

Statoes,  cibbsges,  carrots^  lentils,  rape  and  chicory, 
emp,  flax,  and  hops,  were  formerly  raised  in  consi- 
derable  quantities^  but  they  are  now  almost  entirely 
Oeglectea.  Though  the  rearing  of  com  forms  the 
priociptl  ofcgect  of  the  a^iculturistSi  grazing  is  by  no 
means  neglected ;  and  though  its  meadows,  for  which 
this  county  was  formerly  famed,  are  now  greatly  cir- 
cufflscribed,  yet  tracts  of  pasture  land  are  found  in 
eiery  quarter,  and  particularly  in  the  central  parts  in 
die  vianity  of  the  Thames  and  the  Charwell.  These 
se  chiefly  appropriated  to  the  dairy ;  butter  is  made  in 
ODonderable  quantities,  and  some  cheese  of  a  cood 

rity ;  and  a  great  number  of  calves  are  fattened  for 
Loudon  market.  The  long-homed  breed  of  cattle 
ire  preferred ;  and  the  Sopth  Down  sheep  are  gradual- 
ly taking  place  of  the  Berkshire  breed. 

ift  Oxfoiduiire,  according  to  Camden,  was  formerly  fa- 
moos  for  its  esmnsive  forests ;  and  even  at  present  it 
ii  better  wooded  than  ipost  of  the  English  oountiesb 
The  forest  of  Whichwood.  consisting  of  about  6720 
crei,  lies  in  the  middle  district  In  this  forest  the 
Oik,  the  ash,  the  beech,  and  elm,  are  intermixed,  but 
file  oak  is  nooet  numerous  and  thriving,  yet  none  of 
tbem  will  be  fit  for  the  use  of  the  navy  for  »  consider- 
able time.  This  forest  contains  thirty- four  coppices* 
a?eraging  100  acres,  which  chiefly  belong  to  the  king» 
fnd  the  Duke  of  Marlborough.  The  small  timber  of 
Che  coppices  belonging  to  the  king  is  usually  cut  at 
dghteen  years  growth.  Chat  of  the  duke's  at  twenty- 
ene;  during  the  first  seven  of  which  the  cattle  and 
theqi  are  excluded  by  fences ;  the  deer,  which  are 
very  numerousj  are  never  excluded.  The  annual  value 
of  these  coppices  is  about  six  shillings  per  acre.  The 
beech  wooda  of  ^e  Chiltera  district  are  supposed  to 
hsYe  formed  a  part  of  that  extensive  forest^  which  is 
described  by  Leiand  as  stretching  120  miles  westward 
from  the  border*  of  Kent  They  are  produced  almost 
entirely  by  the  falling  of  the  beech  mast,  very  little 
faebg  permitted  to  grow  on  the  old  stools,  which  are 
genenlly  grubbed  upu  There  are  also  numerous  other 
tracts  of  woodlands  and  plantations  in  the  county, 
pertiealarly  at  Stvitoo^  St.  John,  and  at  Blenheim,  the 
teat  of  the  Duke  of  Marlborough* 

^-  The  manafisctewes  of  Oxfordshire  are  on  a  very  li- 
Butod  scale.  At  Whitney  the  weaving  of  blankets  is 
arried  on  tos<iBie«Ltent;  and  at  filoxhara  and  Ban- 
hoiy  a  coarse  sort  of  velvet  is  made.  There  are  ma- 
oufiMtures  of  polished  steel  and  of  gloves  at  Woodstock ; 
the  latter  of  which  aSbrds  employment  to  a  consider- 
ibk  Dumber  of  persona^  The  town  of  Henley  sends 
hi^  quantitiea  of  midt  to  the  London  market ;  and,  in 
the  northern  part  cf  the  county,  the  female  poor  are 
ooployed  in  lace*Bftking. 

^  Oxfordshire^  together  with  part  of  Gloucestershire, 
v«  originally  inhabited  by  the  tribe  called  the  Dobu* 
Qi<  When  the  Romans,  under  Aulus  PUiulius^  invaded 
Britain,  the  Dobuni  were  at  variance  with  the  Cat- 
tieachhttii^  a  neighbouHng  tribe  :  and,  instead  of  join- 
h^  the  feat  of  their  eountiymen  against  the  common 
^emy,  they  entreated  the  assistance  of  the  Romans, 
end  received  their  forces  intto^their  territory.  From  the 
ifthsbftants  thua  submittaiig  quietly  to  the  invaders,  there 
«e  fewer  traoee  of  eneampments  and  military  stations 
m  this  county  than  in  most  other  parts  of  England,  yet 
there  are  numerous  other  Teetiges  of  their  establish- 
iDcnt  Near  Alchester  there  appears  to  have  been  a 
fiooaan  statitei,  the  remains  of  which  are  of  a  square 


form,  with  a  ditch  and  mound  facine  the  four  cardinal  Oafbrd- 
points.  Of  the  four  great  Romaii  rolds,  which  stretch*  *hlre 
ed  across  the  island  from  sea  to  sea,  the  one  named  the 
Ikeneild-street  passed  through  the  southern  part  of  the 
county.  It  enters  at  the  pariah  of  Chinnor,  and  may 
be  traced  for  several  miles  running  in  a  south-westerly 
direction.  There  are  also  many  crose  roads,  whira 
passed  from  one  colony  or  station  te  another ;  the 
principal  pf  these  is  the  Akeman-street,  the  outline  of 
which  can  be  well  traced.  Vartous  Roman  coins  and 
fragments  of  tesselated  pavement  have  beendiscovered, 
and  there  are  several  funeral  mounds  which  are  supn 
posed  to  be  of  Roman  origin.  Under  the  Saxon  hep* 
tarchy  this  county  formal  part  of  the  kingdom  of 
Mercia.  When  Mercia  was  divided  into  five  bishoprics, 
the  name  of  the  inhabitants  was  changed  from  Dolmni , 
into  that  of  WicciL  .During  the  Danish  invasion,  Ox« 
fordshire  was  repeatedly  ravaged;  several  imporunt 
battles  were  fought  in  it ;  and,  at  the  beginning  of  the 
eleventh  century,  it  was  principally  inhabited  by  Danes. 
In  the  wars  of  York  and  Lancaster  it  was  just  onoe  the 
seene  of  contest :  an  encagement  having  taken  place 
between  the  forces  of  Edward  the  IV.  and  an  undisci- 
plined army*  composed  chiefly  of  the  common  people  of 
Yorkshire,  in  which  the  former  were  defeated.  In  the 
civil  wars  of  the  seventeenth  century  this  county  did 
not  declare  for  either  party ;  but  from  Oxford  being 
chosen  for  the  residence  of  the  court,  it  unavoidably 
became  the  seat  of  warfare ;  skirmiehes  took  place  in 
every  quarter,  and  it  was  plundered  alike  whichever 
party  was  victorious  t  since  that  period  nothing  con* 
nected  with  it  has  occurred  deserving  of  notice. 

According  to  the  various  parliamentary  returns,  the  PopnIattoB. 
population  was  found  to  be  as  follows :  in  1^01  theM 
were  20,599  houses,  and  109,620  inhabitants ;  of  whom  ^ 

13,786  were  males ;  55,8Si  females :  83,109  beitig  em- 
ployed in  agriculture,  and  16,846  in  trade  and  manu- 
factures. In  1811*  the  number  of  houses  wais  estimated 
at  83,217,  and  Ihe  population  at  1  I9^9h  or  1 60  to  the 
square  mile ;  65,555  being  the  amount  of  the  agricul- 
tural population,  and  £40  being  the  average  net  pro- 
duct or  rent  and  tithes  of  each  family.  In  1831,  the 
number  of  houses  was  25,594,  of  fomilies  28,841,  of 
do.  employed  in  agriculture  15,965,  of  do^  employed  in 
trade  and  manufectures'  8971  ;  of  males  68,8  i7i  fe- 
males 68,154.  and  the  total  population  186  971* 

With  regard  to  the  poor  of  this  county,  it  appears  Poor, 
from  the  parliamentary  reports  that,  in  1808,  the  num- 
ber of  persons  receiving  parish  aid  was  2  i  ,425,  or  20  in 
the  100  of  the  resident  population ;  the  expense  so  in- 
curred was  £l08,55a lOs  6d.  including £261 4.  ]9s.Std. 
expended  in  law  suits,  the  removal  of  paupers,  and 
charges  of  overseers ;   and  omitting  a  sum  of  about 
£280  ^nt  in  relieving  vagrants  and  others  not  pa* 
rishioners.      The  money  raised  was  at  the  rale  of 
18s.  ]0|d.  per  head  on  the   population  ;    and   the 
money  expended  on  account  of  the  poor  aTeraged 
l6s.  bd.  per  head.    Of  the  whole  21,525,  there  are 
1181   maintained  in  workhouees  at  the  expence  of 
£12,124.  8s.  8fd.  or  £ia  14$.  4d.  for  each  person; 
and  20,894  relieved  out  of  workhouses  at  an  expense  of 
£91,024.  9s.  8|d.  or  £4.  4s.  7d.  for  each  person  relieve 
ed.    There  are  69  friendly  societies  in  this,  county ; 
the  number  of  persons  belonging  to  them  is  about  5  in 
the  100  of  the  residcfnt  population.  See  Young's  Agri* 
cuUural  Survey  of  Oxfardihire. 

OXIDES.    See  Cbsmistry,  Vol.  VI.  p.  148. 

OXYGEN.    See  Chbmistrt,  Vol.  VI.  p.  9. 

OYSTER  FISHERY.    See  the  Article  FiBBBBWr, 
Vol.  IX.  p.  368. 
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PaDUA^  a  city  in  the  north  of  Italy,  the  capital  of 
the  department  of  the  same  name,  in  the  government 
of  Venice.  It  is  pleasantly  situated  in  a  fertile  plain, 
between  the  Brenta  and  the  Bacchiglione,  on  a  small 
river  which  runs  into  the  Brenta.  It  is  surrounded 
with  a  mound  and  ditch,  which  are  between  seven 
and  eight  miles  in  circumference ;  but  a  great  part  of 
the  inclosed  space  is  unbuilt,  and  Uietown  is  very  thin- 
ly inhabited,  the  population  not  exceeding  S1,000,  The 
streets  are  long,  narrow,  dirty,  and  ill  paved ;  and  the 
low  porticos  with  which  they  are  bordered  on  either 
side,  give  them  a  gloomy  appearance.  The  town,  how- 
ever, abounds  in  splendid  public  buildings,  many  of 
them  the  works  of  the  celebrated  Palladio.  II  Salone, 
or  the  town-house,  is  said  to  be  the  largest  in  Europe, 
being  SI  2  feet  long,  108  broad,  and  108  high.  This 
immense  hall  is  ornamented  with  some  fresco  paint- 
ings, and  the  busts  and  statues  of  several  eminent  in- 
dividuals. Among  them  there  is  an  ancient  bust  and  a 
monument  in  honour  of  Livy,  who  was  a- native  of  Pa- 
dua. The  Palazzo  del  Podesta,  or  the  palace  of  the 
chief  magistrate,  is  enriched  with  many  valuable  paint- 
ings. The  Palazzo  del  Capitano,  or  commandant's  pa- 
lace, which  formerly  belonged  to  the  Carrara  family, 
is  a  fine  specimen  of  architecture.  The  churches  are 
numerous ;  but  they  are  more  remarkable  for  their  in- 
terior decorations  and  paintings  than  for  their  architec- 
ture. The  cathedral  is  a  large  heavy  building,  but  it 
is  reckoned  one  of  the  richest  in  Italy.  In  the  sacristy 
there  is  a  good  collection  of  pictures,  and  among  them 
one  of  Petrarch,  who  was  a  canon  of  this  church,  and 
who  left  to  it  a  part  of  his  library.  The  church  of  St 
Justina  is  a  fine  marble  edifice,  designed  by  Palladio. 
It  is  much  admired  for  its  symmetry  and  proportion, 
and  for  its  sculpture,  paintings,  and  rich  mosaic  pave- 
ments. In  front  of  this  church  is  the  large  piazza, 
called  Prato  della  Valle,  which  is  encircled  by  a  stream 
of  water  brought  from  the  Brenta.  The  church  of  St 
Antonio,  or  II  Santo,  as  it  is  fnore  commonly  termed, 
is  a  large  edifice  of  Gothic  architecture,  chiefly  remark- 
able for  the  tomb  of  St  Antony,  which  is  adorned  with 
fine  marble  and  exquisite  sculpture ;  and  for  its  chapel, 
which  is  lined  with  basso  relievos,  representing  the 
various  miracles  wrought  by  the  saint  The  universi- 
ty of  Padua  is  very  ancient,  having  been  founded  about 
the  end  of  the  eleventh  century.  It  was  at  one  period 
highly  celebrated,  and  students  flocked  to  it  from  all 
parts  of  Europe,  and  even  from  many  parts  of  Asia: 
their  number  is  said  to  have  sometimes  exceeded  18,000. 
Amcmg  many  distinguished  names  that  grace  its  an- 
nals, are  those  of  Petrarch,  Galileo,  and  Cdumbus.  lu 
professors  have  always  been  highly  eminent  in  science ; 
and  its  establishments  are  on  an  extensive  and  magni- 
ficent scale.  The  botanical  garden  is  rich  and  beauti- 
ful ;  the  cabinet  of  natural  history  contains  a  curious 
collection  of  fossils ;  the  observatory,  the  anatomical 
theatre,  the  hall  of  midwifery,  and  the  other  dependen- 
cies of  the  university,  are  well  furnished  and  weU  kept 
up.  The  university  consists  of  three  faculties,  viz. 
mathematics  and  philosophy,  law,  and  medicine.  The 
number  of  professors  is  32  ;  the  number  of  students 
seldom  exceeds  900.  There  is  a  professor  of  agricul« 
ture,  who  is  allotted  fifteen  acres  of  land  for  the  pur- 
pose of  makiujg  experiments.  There  are  also  several 
other  literary  institutions,  some  of  which  were  founded 


so  early  as  the  beginning  of  the  sixteenth  century;  fU 
the  Academy  of  Sciences  was  founded  in  the  last  cen-  ^ 
tuiT  by  the  senate  of  Venice.  The  trade  of  Padua  ii 
trifling.  Its  woollen  manufactures,  for  which  it  was 
famous  in  ancient  times,  are  now  much  dedin^,  tfaourh 
its  wool  and  woollen  articles  are  still  considered  as  £e 
best  in  Italy.  There  are  also  manufactures  of  silk, 
ribbons,  and  leather,  on  a  small  scale. 

Few  of  the  cities  of  Italy  have  been  more  distin- 
guished than  Padua,  and  few  of  them  can  boast  of  such 
an  ancient  origin.  If  we  give  credit  to  Virgil's  account, 
it  was  founded  by  Antenor,  who,  after  the  destruction 
of  Troy,  conducted  a  body  of  his  countrymen  to  this 
part  of  Italy. 

According  to  Tacitus,  the  Padnans  were  accustomed 
to  celebrate  annual  games  in  honour  of  their  founder. 
J/ivy  (lib.  X.  c.  2.)  Eludes  to  a  naval  victory  obtained 
by  them  over  a  Lacedemonian  fieet,  long  before  their 
union  with  the  Romans.  On  submitting  to  Rome,  they 
were  treated  rather  as  allies  than  as  a  conquered  state, 
and  were  early  admitted  to  all  the  privileges  and  ho- 
nours of  Roman  citizens.  In  these  times  the  poj^ula- 
tion  and  resources  of  Padua  must  have  been  consider* 
able ;  for  we  learn  from  Strabo,  that  it  sometimes  fur- 
nished 20,000  men  to  the  Ronum  armies,  and  numbered 
Hmong  its  citizens  500  Roman  knights.  On  the  ipTSf- 
sion  of  Italy  by  the  Goths  and  other  barbarous  nations, 
it  shared  in  the  common  calamities,  being  taken  and 
plundered  first  by  Alaric,  and  then  by  Attila.  Itun* 
derwent  a  similar  fate  in  the  year  600  from  the  Lom- 
bards, and  continued  subject  to  them  till  the  overthrow 
of  their  kingdom  by  Charlemagne.  A^r  having  been 
subject  to  the  French  and  Germans,  it  obtained  its 
liberty,  and  assumed  a  republican  form  of  government 
In  the  fourteenth  century  it  fell  under  the  sway  of  the 
Carrara  family,  and  in  the  fifteenth  it  was  united  to  the 
Venetian  territory.  Besides  the  disasters  of  war,  other 
calamities  have  contributed  to  reduce  Padoa.  It  has 
been  several  times  burnt,  thrice  desolated  by  ear^- 
quakes,  and  once  by  the  plague.  East  Long.  11*  St 
45",  North  Lat.  4-5°  24' ««. 

PADUA,  a  province  of  Austrian  Italy  in  the  govtni- 
ment  of  Venice,  is  bounded  on  the  north  by  Treviso, 
on  the  west  by  Vicenza  and  Verona,  on  the  south  bj 
Rovigo,  and  on  the  east  by  Venice.  Its  superficial  ex- 
tent Js  860  square  miles,  and  its  population  near  500,000. 
This  territory,  on  ^tccount  of  its  great  fertility,  and 
high  state  of  cultivation,  has  been  called  the  garden 
of  Italy.  It  produces  large  quantities  of  com,  besides 
hemp,  rice,  wme,  fruits,  dnd  silk,  the  last  of  whidi  its 
considerable  article  of  commerce.  The  air  is  mild  and 
salubrious,  except  in  a  few  places  near  the  salt  marshes. 
The  general  appearance  of  the  country  is  level,  and 
from  the  fields  being  surrounded  with  rows  of  trees  in 
place  of  hedges,  it  appears  at  a  distance  to  be  one  ex* 
tensive  forest  The  £uganean  hills  traverse  the  fm* 
vince,  and  agreeably  diversify  the  prospect.  Some  of 
these  hills,  particularly  Monte  Rosso  and  Monte  dd 
Diavolo,  exhibit  basaltic  ailumns,  con^iderablv  resem- 
bling the  Giant's  Causeway,  though  on  a  much  sinalkr 
scale.  The  farms  are  small,  and  Uie  system  of  middle 
men  universally  prevails.  The  principal  livers  are  die 
Brenta  and  the  Bacchiglione ;  the  oomitrj  is  also  m- 
tersected  by  several  canals^  which  aftvd  great  fteflitj 
to  irrigation. 
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PAINTING. 

itio^  Thk  end  and  object  of  painting,  viewed  in  its  higher  bitterest  expressions  of  anger  and  revenge ;  ifweonlv  PAinciiir. 
v^^  sphere,  as  a  branch  of  the  fine  arts,  is  to  convey  delight  hear  the  words,  we  take  time  to  consider  of  their 
^  by  means  of  the  power  of  imitation^  and  the  pleasure  import,  and  reason  at  our  leisure  on  the  consequences 
^^  we  derive  from  the  contemplation  of  whatever  is  beau*  likely  to  ensue;  but  present  to  our  view  a  countenance 
tifiil.    Not  confined  to  the  most  pleasing  objects  in  na.  inflamed  by  all  the  vindictive  workings  of  rage,  the 
tore  slone,  but  stretching  over  the  wide  field  of  imagi-  impression,  whether  of  alarm  or  participation,  becomes 
fiation,it  embodies  whatever  ideas  the  mind  is  capable  of  instantaneous— like  the  basilisk,  it  rivets  our  attention 
forming  of  beauty,  in  its  most  extended  meaning— 4nd  with  an  intensity  beyond  the  power  of  description  to 
is  equdly  (|nalified  to  record  with  powerful  impression  excite.    Accordingly,  it  is  the  great  aim  of  the  poet  so 
^evsried  incidents  of  history,  as  to  exhibit  the  work-  to  fascinate  the  mind's  eye,  as  to  summon  it  to  the  sup- 
ings  snd  effects  of  human  passion.    For  there  are  no  posed  presence  of  the  scene  he  paints<^to  represent  the 
impressions,  however  important  or  delightful,  arising  mcidents  as  in  the  actual  course  of  occurrence,  and  his 
from  the  contemplation  of  the  varied  scenes  of  animate  readers  as  actors  and  participators  in  the  event     Now, 
and  ioanimate  nature,  that  cannot  equally  be  roused  by  this  is  likewise  the  distinctive  province  of  the  painter; 
the  influence  of  painting:  thus  placing  in  our  hands  a  for  his  great  study  is  that  of  associating  the  spectator 
valosble  and  very  fascinating  means  of  instruction,  and  with  the  subject  of  his  picture,  and,  by  the  excellence 
elevating  the  study  itself  far  above  the  merit  of  a  merely  and'  truth  of  his  art,  so  to  engage  attention  as  to  excite 
ele^snt  and  pleasing  art.  the  imprefssions  to  which  the  actual  reality  would  have 
It  is  no  doiibt  true,  that,  in  the  fervour  of  their  en«  given  birth.    It  is  in  the  exercise  of  this  higher  branch 
thnsiasm  for  a  favourite  study,  we  read  in  manv  authors  of  the  art,  which  has  for  its  object  the  sublime  study  of 
of  exceUencies  discoverable  in  pictures,  which  it  is  ut-  the  moral  world,  that  the  painter  takea  his  place  beside 
terly  beyond  the  power  of  art  to  produce.    We  are  the  poet — that  he  renders  his  works  not  only  delight- 
told  of  paintings  that  pourtray  all  the  delicate  blend-  ful  but  useful,  in  so  far  as  the  successful  effort  of  his 
ings  of  mixed  passion  and  purpose— of  abstract  thought  genius  is  presented  to  the  eye,  which  cannot  choose  but 
and  intentioiv— the  grounct  swell  of  the  mental  storm  to  convey  a  strong  impression  to  the  mind.    It  is  ex- 
chst  is  gone  by,  or  about  to  arise ;  the  distinct  convey*  actly  the  same  picture  which  the  painter  communicates 
anoe  of  which  by  expression,  gesture,'  or  combination,  tlirough  the  eye  to  the  mind,  that  the  poet  strives  to 
it  is  doabtful  if  the  human  countenance  is  under  any  raise  in  the  imagination ;  and  it  cannot  be  denied,  that 
drcnmstances  capable,  and  which  is,  of  course,  equally  the  impression  of  ideal  presence  must  be  more  favour- 
little  within  the  sphere  of  imitation  to  produce.     Wt  ably  secbnded  in  obtainmg  access  through  the  medium 
sre,  moreover,  somewhat  sceptical  as  to  the  extent  of  of  the  eye  than  of  the  ear.     It  is  a  single  process,  and 
moral  infiaenoe  whidi  pictures  are  said  to  possess,  al-  involuntary,   which   is  not  the  case  with  the  other, 
though  we  are  fiir  from  refusing  to  that  delightful  art  Painting  may,  in  this  respect,  yield  to  theatrical  re« 
(he  power  of  inculcating  its  lessons,  whether  of  history  presentation,  but  to  that  alone. 

or  morality,  in  the  most  pleasing  and  impressive  man-  The  pleasure  arising  from  the  contemplation  of  a  fine 
ner;  but  the  irresistible  magic  attributed  to  it  is  often  picture,  is  augmented  by  the  very  circumstance  of  its 
overstrained.  engaging  a  s^nse  in  its  service  which  is  gratified^  and 
'  He  who  explores  the  foil  range  of  painting,  will  find  serves  to  fix  the  mind,  that  might  otherwise  have  re- 
it  suffidentlj  extensive  to  render  exaggeration  quite  un-  fused  attention  to  any  call  ujpon  its  abstractive  powers 
neoeisaiy  ;  aa,  whatever  becomes  intelligible  to  the  eye  at  that  particular  moment;  for  there  is  no  fkculty  less 
in  nature  itself,  is  within  the  scope  of  painting  to  exhibit  under  control  than  "the  wavward  realm  of  thought  :'* 
kmay  not  possess  the  persuasive  powers  of  eloquence  but  the  simple  exercise  of  the  sense  of  seeing  is  m  it- 
er poetry,  in  ao  far  as  its  argument  is  confined  by  time  self  a  pleasing  gratification,  although  it  requires  the  ir- 
snd  apace,  and  the  display  en  simultaneous  effects,  with-  ritation  produced  by  any  obstruction  to  its  use,  to  make 
in  the  boimda  of  the  individual  scene  and  instant  of  re-  us  sensible  that  we  had  pleasure  in  the  exercise  of  it. 
presentation  ;  but  what  it  loses  in  the  power  of  detail  The  stonr  told  by  a  fine  picture  we  read  with  pleasure 
and  oontinaol  history,  it  sains  in  the  instantaneous  and  -—we  enjoy  the  interest  of  the  history  itself— the  ge- 
aivolantary  impression.  Its  effect  is  unimpaired  by  the  nios  of  the  artist— the  excitement  to  imagination— the 
fttigue  of  mind,  and  stretch  of  attention  required  to  surprise  at  the  happy  illusion  of  the  art — ^that  music  to 
follow  the  deacriptioDa  of  the  orator  or  of  the  poet;  so  the  eye  produced  by  an  harmonious  combination  of 
to  retain  and  to  arrange  all  the  materials  of  poe*  forms  and  colours— -the  repose  and  concentration  of  the 
ticddineation  in  the  mind,  aa  to  operate  the  desired  subjects— the  pleasure  in  sympathising  with  the  feel- 


ings that  animate  the  actors  in  the  scene;  in  short,  we 

We  may  deseribe,  with  all  the  beauty  of  language,  have  a  feast  which  is  exquisite,  in  proportion  to  the 

orall  thefkacination  of  poetry,  such  incidents  as  act  powers  of  partaking  of  it    We  are  not  called  upon,  aa 

moat  powerfully  on  our  feelings— the  horrors  arising  m  narration,  to  exercise  fatigue  of  memory— the  whole 

fiom  frantic  passMm— sympathy    with  distress    and  genius  of  the  painter  lies  spread  out  before  us— there 

wnow,  or  the  delight  excited  by  an  amiable  action;  is  nothing  to  enfeeble  the  effect,  as  often  hap|>ens  in 

hat  how  fiseble  is  the  effect  likely  to  prove,  when  reading  a  poetic  description,  where  the  imagination 

hi^gfat  in  parallel  with  the  inatantaneous  impression  seldom  fails  to  outrun  the  words,  and  divine  what  ia 

which  the  actual  sight  and  presence  of  the  scene  is  likely  to  follow.    Our  guess  may  or  may  not  be  accu* 

Mpabie  of  nmsiiig!   A  person  may  give  way  to  the  rate,  but,  in  either  case,  the  effect  is  injurious. 
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FdatlBg.      Ihx)^  thitf  milyect  Lord  Kamea  obsenres*  that 
'~~~  '~'  gooa  hiitorical  picture  makes  a  deeper  impression  than 
words  can,  though  not  equal  to  that  of  theatriod  action. 
Painting  seems  to  possess  a  middle  place  between  read- 
ing add  acting :  in  making  an  impression  of  ideal  pre- 
sence»  it  is  not  less  superior  to  the  former  than  in* 
ferior  to  the  latter."    He  adds,  "  It  must  not,  how. 
ever,  be^  thought,  that  our  passions  can   be  raised 
by  painting  to  such  a  height  as  by  words:  A  pic- 
ture is  confined  to  a  single  instant  of  time,  and  can* 
not  take^  in  a  succession  of  incidents;  its  impression, 
indeed,  is  the  deepest  that  can  be  made  instantaneously » 
but  seldom  is  a  passion  raised  to  any  height  in  an  in- 
rtant,  or  by  a  single  impression.    Our  passions,  those 
esi>ecially  of  the  sympsthetic  kind,  require  a  succession 
€t  impressions ;  and,  for  that  reason,  reading  and  act- 
ing have  greatly  the  advantage,  bv  reiterating  impres* 
iions  without  end.    Upon  Uie  whole,  it  is  by  means 
of  ideal  presence  that  our  passions  are  excited ;  and  till 
words  produce  that  charm,  they  avail  nothing ;  even 
real  events  entitled  to  our  belief,  must  be  conceived 
present  and  passing  in  our  sight  before  they  Can  move 
ua^"     Elements  of  Crificum. 

This  reiteration  of  impressions  necessary  to  rouse  our 
feelings,  which  Lord  Karnes  sUtes  as  the  peculiar  ad- 
vuitage  denied  to  painting,  we  are  not  disposed  to  ad- 
mit the  deficiency  of;  in  so  far  as  every  moment  we 
bestow  upon  the  contemplation  of  a  picture,  is  an  end- 
less reiteration  of  whatever  impression  it  is  calculated 
to  excite.  Words  admit  of  change  of  expression;  but 
if  a  picture  conveys  the  same  sentiment  with  all  the 
advantages  |>eculiartothe  art,  theactual  presence,  as  long 
as  the  mind  is  willing  or  capable  of  attention,  is  certain- 
ly equivalent  in  effect  to  any  possible  variety  of  expres- 
sion. A  painter,  it  is  true,  cannot  state  a  sequence  of  facts 
or  events;  he  cannot  put  his  subject  into  different  points 
of  view;  but  he  can  select  the  best  possible  moment  of 
action,  the  striking  event  upon  which  the  whole  tenor 
depends— he  can  call  to  his  aid  every  concomitant  cir- 
dimstance  that  admits  of  simultaneous  presence,  and 

display  them  with  all  the  attractive  ma^c  of  his  art he 

may  stamp  on  our  minds  an  indelible  impression  of  the 
effects  resulting  from  human  actions,  either  good  or 
bad — he  can  show,  with  a  truth  and  precision  of  which 
language  is  incapable,  that  peculianty  in  our  nature 
which  commands  the  involuntary  confession  of  the 
most  secret  workings  of  our  bosom—which  displays 
the  character  as  a  moral  being,  and  all  the  changes  and 
blendings  of  our  passions,  told  with  unerring  accuracy 
by  every  feature  of  our  countenance.  Well  may  it  be 
called  the  mirror  of  the  mind,  which  it  is  the  painter's 
peculiar  province  to  hold  up  to  view. 

So  much  were  the  Greeks  aware  of  the  assistance  to 
be  derived  from  this  engine,  in  giving  a  wished-for 
tendency  to  the  public  mind,  that  they  made  it  an  es- 
tablished principle  of  their  policy,  to  encourage  the  ex- 
hibition of  pictures  in  all  plsces  of  public  resort  They 
neglected  no  opportunity  of  bringing  the  representa^- 
tioQ  of  heroic  actions,  as  well  as  the  remarkable  events 
of  their  national  history,  under  the  eyes  of  the  people. 
By  infusing  a  general  taste  for  the  fine  arts  among  the 
different  dasses  of  society,  tbey  trusted  to  strengthen 
the  hands  of  government — to  sustoin,  in  idl,  the  senti- 
ments of  love  for  their  native  country,  of  admiration 
and  pride  in  the  glorious  deeds  of  theur  ancestors,  with 
a  due  veneration  for  their  deities.  And,  doubtiess,  it 
would  have  its  effect. 

^The  Roman  Catholic  priesthood,  at  a  later  period, 
with  the  vigilance  which  chamcteriacd  their  proceed- 


ings, did  not  fail  to  avail  themselves  of  the  tnfluenoe  to 
be  derived  from  dexterously  addressing. the  eyes  ss 
well  as  the  ears  of  their  flocks ;  gaining  credit  for  tfas 
legends  of  departed  saints,  by  the  masterly  paintinn . 
in  which  the  stories  were  pourtrayed.  For  we  wiU^ 
ingly  admit  the  truth  of  facts,  tiie  striking  features  of 
which  are  presented  as  passin|^  before  our  eyes.  They 
trusted,  by  this  means,  to  maintain  the  sway  over  the 

{mblic  mmd  aimed  at  by  themselves,  who  were  the 
iving  aspirants  to  the  sainthood.  The  devout  and  ig« 
norant  Catholic,  kneeling  down  before  the  pictures  of 
holy  men,  which  invited  his  notice  in  every  comer  of 
their  churches,  how  could  he  refuse  belief?  he  lament* 
ed  the  sufferings  of  the  martjrr,  and  hoped  to  be  sd* 
mitted  to  a  share  of  the  reward  which  awaited  him  in 
another  world :  every  altar  presented  to  bis  view  some 
memorable  event  in  the  life  of  our  Saviour,  or  of  tfaa 
first  ministers  of  our  faith,  all  calculated  to  foster  tbs 
great  objects  of  belief.  But  to  minister  to  these  eiid% 
tiie  art  of  painting  must  be  so  far  advanced  in  the  rosd 
to  peifection,  as  readilv  and  impressively  to  teU  iti 
story ;  and  by  its  excellence  to  attract  admiration,  en* 
gage  the  mind,  and  induce  the  study  of  the  subject,  so 
as  to  draw  out  its  intended  effect  In  fact,  it  is  as  much 
to  the  works  of  the  great  painters,  as  to  the  eloquenes 
of  their  pastors,  or  their  acquaintance  with  the  Bibls 
itself,  that  we  are  to  attribute  the  belief  of  Scripture  h»» 
tory  among  the  lower  orders  o£  the  Catholic  persuawA. 
The  essence  and  ground- work  of  poetiy  and  painSi 
ing  are  the  same ;  for  the  painter  must  in  mind  be  a 
poet,  and  join  to  that  heavenly  gift  one  not  less  rsie— 
the  gifb  of  a  painter's  eye ;  he  must  hnve  the  cspaclty 
of  selecting  and  seeing  the  beautiful,  which  is  as  es> 
sentially  different  from  the  mere  quality  of  vision,  si 
the  nature  of  a  musical  ear  is  from  the  simple  power  of 
hearing  sounds.  It  is  fiimiliar  to  every  one  that  «a 
may  possess  the  faculty  of  hearing  in  perfection,  with- 
out having  any  idea  of  that  acute  perception  of  hsv* 
mony  and  discoixl,  which  constitutes  a  musical  ear,  or 
having  the  smallest  susceptibility  to  the  nleasure  it  is 
calculated  to  convey  to  those  possessed  of  that  talent 
The  distinction  is  not  less  applicable  to  the  eye,  si* 
though  not  so  readily  confessed.  We  laugh  at  the  sx« 
pression  of  extasies,  if  we  ourselves  chance  not  to  pos- 
sess internal  proofs  of  their  existence,  in  the  con8ci<M»» 
ness  of  the  faculty  upon  which  the  pleasure  depends; 
yet,  in  the  parallel  case  of  music,  we  feel  littie  reluct* 
ance  to  give  full  credit  to  impressions,  which  we  either 
do  not  participate  at  all,  or  only  in  a  very  feeble  degrea 
But  when  superior  discernment  of  the  beautiful  is  ths 
question,  the  admission  implies  a  certain  obtusenesssf 
taste,  which  few  are  willing  to  confess ;  it  is  not,  bow* 
ever,  the  less  true,  and  what  is  a  singular  circumstsno% 
a  deficfency  in  the  ocular  perception  of  the  besutifiil 
not  unfrequently  exists  in  minds  possessing  the  higbsii 
class  of  poetical  suceptibility.  We  find  men  of  cresi 
tive  genius,  and  picturesque  imaginations,  utterly  ii^ 
capable  of  that  delicate  discrimination  which  is  thi 
peculiar  gift  of  the  painter's  eye.  Yet  the  otject  sf 
the  poet  and  the  painter  is  as  precisely  similar  u  thi 
images  by  which  they  strive  to  attain  it  '*  There  k 
necessary  in  both  (says  Mr.  Barry)  the  same  Rowing 
enthusiastic  fancy  to  go  in  search  of  materials,  and  thi 
same  cool  judgment  is  necessary  in  combining  them* 
They  collect  from  the  same  objects ;  and  the  same  le* 
suit,  an  abstract  picture,  must  be  formed  in  the  mind  of 


each,  as  they  are  equally  to  be  addressed  to  the  ssois 
passions  in  the  hearer  or  roectaton  The  scope  snd 
deaign  ci  both  is  to  raise  iaeas  in  the  miod  of  inch 
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^iMt  nrtOM  and  grett  actioDfl  m  are  bett'calcolated  ODMsure  of  etijoymeiit  to  be  derired  fnm  this  aoutvi^    Patotinf. 

to  move,  to  delight,  and  to  instruct.    In  short«  accord-  if  as  little  withm  the  reach  of  all,  aa  the  capadtj  lo  ' 

iDg  to  SlmoDidea's  excellent  proverb,  '  Painting  is  si-  produce  it. 

knt  poetry,  and  poetrjr  if  a  speaking  picture.'    These  We  do  not  mean  to  say  that  the  acquiraiaeata 

t^,  or  rather  these  branches  and  emanations  of  the  which  generate  a  fine  tasle  in  painting  are  as  «i» 

eioe  art,  which  is  design,  have,  from  the  nature  of  the  dusively  the  gift  of  nature  as  the  genius  of  poetry ; 

mteriais  they  work  with,  each  of  them  its  peculiar  fpr»  though  incapaUe  of  being  aummooed  into  exist- 

sdTsntanes  and  disadvantages.    Nothing  can  give  to  ence  at  our  pleasure,  .they  are  of  a  nature  to  admit  of 

poetiy  that  preciaion  of  form,  and  that  assemblage  of  infinite  improvement  by  atady,  and  in  all  eases  require 

lOiUntancoos  resalt,  that  painting  has.    On  the  other  its  aid.    But  study  must  have  the  support  of  natural 

iuod,  poetry,  if  it  loses  by  the  succession  of  iu  images  genius ;  it  cannot  work  out  iU  object  alone,  as  in  the 

in  one  instance,  it  gains  by  it  in  another;  and  it  has,  pursuits  of  science;    for  taste  is  no  ooncomitant  of 

besides,  the  power  of  dealing  out  infinite  mental  com*  talent  in  general ;  they  majr  meet,  and,  when  they  doi, 

hinatioas,  whidi  no  form   can   drcumtcribe."  ^  He  4iey  result  in  the  production  of  those  rare  and  bril- 

might  have  added  this  peculiarity,  that  poetry  sfieaks  liant  geniuses  who  have  been  the  admiration  of  the 

hat  one  language,  whereas  pamtin^  addresses  itself  world.    But,  as  we  have  observed  above,  we  as  frau 

vith  e<f nal  success  to  all  nations  and  in  all  languages ;  quently  find  men  of  superior  acquirements  in  eveiy 

it  rcqaues  no  translators,  no  commentaries,  no  learn**  branch  of  science,  even  of  acute  perception  in  the  pe» 

io^,  to  enable  its  meaning  to  be  understood ;  it  is  ia*  culiar  region  of  the  painter's  genius,  and  produe^ 

tended  for  the  peasant  as  well  as  the  philosopher,  cod-  works  that  abound  in  the  most  deticately  and  beanS 

miog  its  Icasons  in  the  manner  of  all  others  the  most  fully  pourtrayed  pictures  of  nature  aa  presented  to  the 

oOciiliiied  to  i^ease  and  to  gratify.  imagination,  yet  singularly  msensiUe  to  the  beautiea 

A  picture  must  succeed  in  stirring  the  spectator's  of  painting,  and  utterly  unable  to  discriminate  worka 

nod  to  fill  up  and  supply  in  the  more  vivid  colours  of  of  merit  from  those  that  are  absolutely  bad.    And  yet 

nagination,  what  the  painter  has  but  indicated ;  and  oiw  what  the  poet  thus  paints  to  admiration  cannot  be  ib- 

ijr  indicated  for  that  express  purpose,  to  roure  the  work-  tnitive  ;  it  must  have  reaulted  from  a  similar  observa- 

iogsoffaney,  and  engage  in  his  service  their  zealous  co-  tion  of  the  beauties  of  nature,  which  it  is  equally  the 

cpention  to  complete  the  impression  desired.  For  in  this  province  of  the  painter  to  exercise ;  it  is  difficult,  then- 

BO  small  portion  of  the  pleanire  conaiata  that  an  agree*  fore^  to  conceive  why  such  a  person  shbuld  be  predud- 

iUe  bias  is  given  to  the  exerdse  of  imagination ;  by  ed  from  the  full  enjoyment  of  what  the  successful  imi- 

Bvakening  such  thoughts  and  sentiments  m  the  apecta-  tation  of  the  beauties  of  nature  by  painting  is  adculat- 

tar[a  breast,  so  aufiusing  his  mind  with  the  poetical  inapi-  ed  to  afford.    He  can  dream  the  picturesque,  although 

ntions  of  the  painter,  as  to  lead  him  to  concdve  more  he  ia  iusenaible  to  its  representation. 

tban  the  picture  actually  expreaaes.  This  is  the  true  su-  A  man  of  very  ordinary  talents  may  become  a  pleaa* 

bjime<^  painting,  as  expressed  by  Plinjr  inhiseulo*  ing  painter,  but  not  only  all  the  excellencies  of  the  poel, 

pom  on  the  genius  of  Timanthes,  <*  In  unms  hojua  opt-  as  well  as  the  painter,  must  be  united  to  form  tlie  great 

nbas  intelligitur  plus  semper  auam  pingitur,  et  cum  sit  master,  hot  likewise  that  address  in  dexteroMsly  embo« 

m  aumma,  ingenium  tamen  ultra  artem  est."  It  is  the  dying  the  conceptions  of  his  genius,  which  can  be  es- 

priaeiple  by  which  the  merits  of  a  dever  skMch  are  pected  to  result  from  assiduity  alone.    The  hand  mudE 

cftsn  found  auperior  to  a  more  finished  picture,  at  readily,and  with  truth  and  predsion,  present  the  imagea 

hast  to  the  eyes  of  those  who  are  suffidently  familiar  of  the  mind ;  which  is  an  acquirement  that  can  only  be 

viih  such  productions,  to  eatdi  the  full  meaning  from  attfuned  by  painful  labour.    Without  it,  every  efibet 

a  hint  For  the  more  the  mind  is  freed  from  the  tram-  of  genius  becdmes  paralysed,  and  unable  to  quit  the 

>mIs  of  the  hand,  the  higher  it  soars.    It  is  in  fact  mind  that  gave  it  birth.    The  poet  may  start  mto'ex- 

fiom  the  drawinga  of  the  great  masters  that  we  have  cellence  by  inspiration,  but  the  painter  must  toil  to 

the  beat  opportunity  of  studying  their  genina,  as  sepa-  learn  the  language  of  his  art,  and  to  obtain  the  meana 

lated  from  dexterity  in  expressmg  it ;  for  the  draw-  of  expressing  his  conceptions.    Often  exposed  to  wit* 

iDgt  are  the  originals  «f  which  finished  pictures  are  uess  the  failure  and  disappointment  of  hia  greatest  A 

^  copies ;  a  drcnmstance  in  which  the  sister  arts  of  forts,-^to  languish  in  the  hopeless  imprisonment  with 

poetry  and  painting  are  widely  different     As  the  which  the  innumerable  difficulties  of  the  art  fetter 

poet  must  finiah  his  picture  to  make  it  intelligible,  he  aspiring  geniua,— <»on8cious  how  much  every  attempt  he 

fim  omit  no  part  without  prejudice  to  the  impression  makes,  falls  short  of  the  idea  conceived ;  he  sits  down 

•iaed  at ;  words  are  lua  only  materials,  and  the  mea-  in  despair  to  bewail  the  defidency  of  nature,  in  deny- 

floe  must  be  filled  up  to  constitute  poetry  :  whereas  ing  the  power  to  execute  what  the  mind  can  sosuccoaa» 

the  painter  can,  hy  a  few  lines,  convey  his  thought  in  fully  conceive.  But  the  accusation  is  misapplied ;  nature 

its  fullest  extent,  with  an  energy,  grace,  and  spirit,  as  is  not,  defective,  but  generally  vields  to  a  well-directed 

Kksly  to  snfller  bv  the  afVer  finishing  and  filling  up  of  and  persevering  application,  which  is  the  price  of  pcv« 

ooioar  and  ahade,  aa  to  be  improved  by  it    When  fection  in  moat  arts,  but  particularly  in  that  of  the 

the  sketch  ia  achieved  to  a  painter's  satisfaction,  the  painter ;  who,  without  dexterity  of  hand,  labours  like  a 

nbjcct  in  the  material  points  of  invention,  design,  and  person  bound  down  by  an  incubus— -an  eagle  whoae 

cKpression,  ia  fblly  accomplished ;  and  already  in  a  wings  refuse  their  office ;  or,  as  Dr.  Franklin  some- 

ittfe  to  tranafbr  to  the  spectator's  mind  all  the  truth,  where  humorously  observes,  "  his  talent  becomes  aa 

anbltraity,  and  poetic  fire  of  the  painter's  fancj.    Fully  unserviceable  as  the  odd  half  of  a  pair  of  sdssaia.*' 

to  enjoy  and  appredatethe  painter's  merit,  thespecta-  In  fact,  a  fine  touch  is  the  produce  of  much  labour 

tor  most,  to  a  certain  extent,  share  hia  taate.  Painting  ia  and  conatant  practice ;  and,  when  acquired,  is  such  that 

a  dehghtfal  but  a  difficult  art,  a  rare  gift,  which  cannot  it  ceases  to  be  an  effort ;  the  hand  unconsdously  traoea 

fail  to  fascinate  every  eye,  however  unlearned  or  with  beauty  and  elegance ;  and  even  in  some  degfee 

mmA  to  oontempkte  the  works  of  art ;  but  the  full  it  becomes  itself  the  source  of  beauties,  by  Buggastipg 
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PaiBiiflg.  Bmna  aiid  elegances  in  its  casual  exercise^  vrhich  the 
mind  did  not  conceive.  Assiduity  is  therefore  indis- 
pensable. "  Nulla  dies  sine  linea,"  is  an  adage  well 
Known  to  painters.  By  the  same  assiduity  in  observa- 
tion»  the  eye  will  augment  its  powm  in  a  surprising 
d^ee. 

And  as  it  seldom  happens  that  the  happiest  work  of 
a  painter  does  justice  to  the  conception  of  the  mind,  he 
must  add  an  assiduous  application  in  practice  to  the 
constant  exercise  of  his  eye  upon  the  best  models  both 
in  nature  and  art ;  and  in  that  particular  line  of  practice 
which  mature  deliberation  shall  have  proved  to  him  to 
be  the  best  suited  to  his  talents ;  for  many  a  failure  has 
resulted,  after  a  life  of  great  application,  from  having 
set  out  upon  a  bad  or  unsuitable  road.  Moreover^  it  is 
a  journey  that  must  be  travelled  in  youth,  when  the  or- 
gans are  flexible,  and  before  erroneous  impressions  have 
established  their  seat  The  rare  phenomenon  of  a  great 
painter  does  not  perhaps  arise  so  much  from  nature  be- 
mg  chary  of  the  gift,  as  the  necessity  of  so  many  fortu- 
nate circumstances  to  concur  in  one  case,  with  the  dis- 
position to  give  them  life  and  strength  by  unwearied 
application.  In  youth,  our  organs  possess  that  bound- 
less docility,  so  admirably  ordered  by  nature  for  the 
wisest  purposes,  so  that  few  attainments  seem  impos- 
sible to  our  early  and  well  directed  efforts.  It  is  the 
particular  line  into  which  a  painter  is  to  direct  his 
study,  that  constitutes  the  great  difficulty  of  choice. 
Here  is  the  embarrassment  generally  resolved  by  acci- 
dent, and  is  genierally  proving  the  rock  on  which  the 
promise  of  genius  is  wrecked.  The  germ  of  an  histo- 
rical painter  is  forced  to  grow  up  and  bear  the  fruits  of 
landscape,  because,  perhaps,  in  the  outset,  a  landscape 
happened  to  engage  his  emulation ;  he  goes  on  labour- 
ing in  a  path  he  was  never  intended  to  tread,  and  ne- 
glecting that  which  might  have  led  him  to  eminence. 
It  is  a  commendable  feeling,  no  doubt,  which  excites 
us  to  strive  in  the  highest  class,  whether  appropriate  or 
not;  but  how  superior  is  it  to  reach  excellence  in  a 
lower  walk,  than  to  slave  on  in  the  inferior  degrees  of 
.  a  higher  one !  The  misfortune  is,  that  the  failure  of 
our  misapplied  efforts  may  easily  be  mistaken  for  those 
difficulties  which  it  becomes  a  student's  perseverance 
to  strive,  with  unwearied  assiduity,  to  overcome.  He 
must  not  shrink  because  difficulties  press  on  the  spring 
of  his  energy ;  it  is  pressure  which  calls  its  strength 
into  action,  as  success  and  admiration  is  the  food  pro^ 
vided  for  its  reward ;  for  a  painter  depends  much  on 
the  encouragement  arising  from  the  taste  of  the'  times. 
Accordingly,  in  those  dark  ages  which  intervened  be- 
tween the  decline  of  painting  (as  of  every  thing  else) 
at  the  downfall  of  the  Roman  empire,  and  the  subse- 
quent revival  of  letters,  it  is  impossible  to  suppose  that 
nature  suspended  the  usual  supply  of  talent;  she  doubt- 
less peopled  that  period  with  great  men  as  profusely  as 
any  other ;  but  the  spring  was  withdrawn,  the  seed  fell 
on  a  bad  soil,  there  were  none  to  cultivate,  and  as  few 
Co  reward,  the  struggles  of  genius,  which  might  as  well 
not  have  existed 

We  propose,  in  the  discussion  of  this  subject,  shortly 
to  trace  the  origin  and  ancient  history  of  painting ;  an 
inquiry  which  is  of  considerable  interest  and  amuse- 
nent,  from  the  degree  of  excellence  to  which,  at  a  very 
early  period,  there  is  little  doubt  of  its  having  attained ; 
although  the  perishable  nature  of  its  evidence,  joined 
to  the  remote  antiquity,  have  left  but  slender  traces  to 
guide  oar  research.  We  shall  inquire  into  the  state  of 
decay,  and  nearly  of  extinction,  into  which  painting 


had  fallen  for  so  many  centuries ;  its  subsecjuent  T«vi.  r  J 
val  when  the  light  of  literature  began  again  to  dawn  M 
upon  the  long  ni^ht  of  the  dark  ages ;  its  progress  in 
modem  times,  with  an  account  of  the  different  more 
celebrated  schools  of  painting ;  the  state  of  the  art  in 
the  present  times,  witn  some  observations  on  its  prin- 
ciples, and  the  probable  causes  which  influence  its  rise 
and  decay.    So  much  has  been  written  on  the  biogn- 

Shy  of  the  celebrated  painters,  both  ancient  and  mo- 
em,  that  we  do  not  propose  to  extend  our  observs- 
tions  on  that  subject,  tarther  than  what  the  consider 
ation  of  the  art  itself,  in  its  different  states  of  exoellencei 
may  render  unavoidable. 

As  to  the  rise  of  this  branch  of  the  fine  arts,  we  miy  On^i 
judge,  from  the  common  propensities  of  our  nature,  that, 
to  a  certain  extent,  it  is  likely  in  every  nation  to  have 
been  nearly  coeval  with  the  origin  of  the  nation  itself. 
As  soon  as  society  has  reached  that  state  of  leisure  whidi 
results  from  stabilitv  of  abode,  and  a  plentiful  supply  of 
food,  nature  is  still  unsatisfied,  and  desires  to  stretch 
beyond  its  absolute  waints,  to  seek  pleasure  in  decont- 
ing  and  imitating ;  and  human  reason  soon  acquires  a 
sufficient  degree  of  development  to  suggest  the  means 
of  gratification.    For  mankind  is  the  same  every  where, 
only  differing  as  subjected  to  the  influence  of  different 
circumstances ;    in  all  ages,  and  in  all  parts  of  the 
world,  we  find  the  same  propensities,  the  aame  objects 
stimulating  his  exertion,  and  giving  rise  to  similar  ha- 
bits and  inventions,  more  or  less  modified  by  casnal 
and  extraneous  causes.  To  trace  the  ori^^n  of  painting, 
therefore,  is  in  a  manner  to  trace  the  origin -of  nations^ 
and  to  fix  the  period  at  which  the  faculties  of  observation 
and  imitation  began  their  exercise.     It  is  in  vainto  at. 
tribute  the  invention  of  what  is  inherent  in  our  nature 
to  the  ingenuity  of  any  one  people,  and  to  point  ont 
the  route  by  which  it  spread  among  neighbouring  na* 
tions.     It  must  no  doubt  have  advanced  by  slow  de- 
grees to  what  we  may  absolutely  denominate  painting' 
but  th^  imperceptible  approaches  to  it  are  apparent  u 
the  earliest  infancy  of  society,  however  rude  and  la* 
vage,  which  the  course  of  discovery  has  brought  to  oar 
knowledge.     So  as  it  exists  in  the  wilds  of  America,  at 
this  day,  or  among  the  savage  islanders  of  the  Paanc 
Ocean,  it  doubtless  existed  among  the  infant  nations  of 
Europe  when  in  a  similar  state  of  civilization.    Savages 
appear  particularly  susceptiMe  to  the  beau^  of  colours, 
with  which  we  find  them  decorating  their  persons,  their 
implements  of  war  and  of  the  chase;  modelling  andsculp- 
turing  the  rude  effigies  of  their  superstition ;  bedecking 
themselves  with  the  brilliant  plumage  of  birds;  and 
weaving  the  stained  bark  into  doth  of  various  desigv* 
The  taste  for  embellishment  once  begun,  must  augment 
the  necessary  means  with  ^eat  rapidity  ;  ingenuity  is 
readily  engaged  in  the  service  of  its  gratification,  which 
nature  seems  to  invite  us  to  pursue  by  the  beau^  of   I 
all  her  works.    It  is  enough  to  instance  the  brilliant    ^ 
colouring  of  flowers,  which  offers  so  palpable  a  hint, 
while  the  coloured  juices  of  vegetation  as  readily  sup- 
ply the  means  of  imitating  them.    The  magic  of  light 
and  shade,  we  grant,  demands  an  accuracy  of  observa- 
tion not  to  be  looked  for  in  the  early  stages  of  society; 
but  in  the  process  of  imitation  one  step  natnrally  clears 
the  way  for  a  progressive  advance ;  nor  can  we  direct 
our  eyes  to  any  object  in  nature,  which  does  not  hold 
out  a  lesson  to  tempt  our  endeavours,  so  that  we  can 
scarce  choose  but  to  proceed  from  improvement  to  im- 
provement, unless  opposed  by  extraneous  events. 
Whether  sculpture  or  painting  has  the  best  daio  U> 
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*.    pncedtncy,  ap^rt  of  very  little  consequence  to  in-  fleeting  subetanee  itself,  we  give  at  least  the  shadow  to 

V^  quire;  they  cannot  long  have  remained  separate,  and  time.    Endeavours  to  attain  this  end  are  common  to 

of  the  two,  sculpture  seems  naturally  to  point  iuelf  out  »ost  nations  in  a  state  of  infancy ;  and  where  circum- 

jH  the  readiest  means  of  gratifying  the  desire  of  imits[-  stances  have  led  to  its  extension  or  refinement,  as  with 

tion.    Some  rude  attempts  to  model  with  clay,  and  to  the  Egyptians,  it  becomes  a  sort  of  painted  language ; 

^ve  a  form  to  wood  and  stone,  appear  among  the  sim-  which,  in  the  pro^ssive  efforts  to  simplify,  and  to  save 


iBdia. 


scquired  of  the  existence  of  any  intelligence  superior  _       _ 

hunun  natom,  which  engaged  their  adoration,  or  erat-  sunccs,  whether  this  event  proves  favourable  or  unfa- 

cd  dieir  dread.     Wherever  idolatry  prevailed,  the  art  vourable  to  the  progress  of  the  art  of  painting ;  whether 

of  imitation  or  design  is  implied  at  least ;  if  it  was  not  it  is  led  to  take  a  new  flight  from  the  useful  drudgery 

the  cause,  in  which  idolatry  mginated,  in  so  far  as  the  of  a  record,  to  a  more  noble  destmation  as  a  liberal  art. 

virioas  attribatea  of  the  mythological  personages  are  Many  authors  have  Uken  the  trouble  to  point  out 

ooDcened ;  for  as  the  object  d[  fear  or  adoration  could  with  precision  the  chronology  of  iu  progress,  the  exact 


power  of  the  time.    These  representations, 

however  rode,  would,  by  a  natural  consequence,  not  mine  to  have  been  the  outline  of  the  object  to  be  re- 
only  soon  become  the  direct  object  of  worship,  but  in  presented,  according  to  the  mode  of  proceeding  in  the 
time  owe  the  very  idea  of  their  nature  and  attributes  present  advanced  state  of  the  art.  Now,  the  outline  is 
to  the  imaghiation  of  the  artist,  or  the  extent  of  his  far  from  being  the  simplest  process  of  drawing,  and  is 
power  to  imitate  the  works  of  his  predecessors.  Hence  the  probable  refinement  of  a  much  more  clumsy  and 
all  the  wild  absurdities  of  the  systems  of  worship  laborious  proceeding,  by  an  ill-defined  shadow,  or  rude 
recorded  of  ancient  nations.  daubing  of  colours.  But  before  the  interchanges  of 
The  Greeka  strenuously  assert  their  claim  to  the  in-  commerce  had  begun  to  take  place,  the  various  facili- 
fentioD  of  painting,  as  to  that  of  every  thing  else,  and  ties  which  the  diflerent  countries  had  individually  the 
have  forgedmany  silly  fables  in  support  of  their  pre-  means  of  furnishing,  the  nature  of  their  climates,  go- 
tensioni.  However  justly  we  may  yield  them  full  ere-  vernment,  and  superstitions,  besides  a  thousand  other 
dit  and  admiration  for  the  perfection  to  which  they  circomstances,  must  in  every  case  have  contributed  to 
brooght  this  beautiful  art,  (and  undoubtedly  in  their  render  the  first  efforts  ^  painting  as  various  as  they  are 
hands  it  reached  a  degree  of  excellence  in  taste,  execu-  now  uncertain.  In  the  humid  and  stormy  climate  of 
tion,  limpUctty,  and  sublimity  of  conception,  of  which  the  north,  we  find  the  early  Scandinavians  transmitting 
future  sges  can  scarcely  boast  a  parallel,)  yet  the  exercise  the  intended  records  of  their  history  in  the  huee  nionu- 
^  the  srt  itself  was  in  existence  long  before  the  origin  mental  stones,  which  are  more  a  record  of  the  impe- 
of  (he  Greeks  themselves.  Imitation,  indeed,  is  so  rishable  nature  of  the  substance  of  the  monument  itself, 
very  natural  to  man,  that  we  shall  find  all  the  imitative  than  of  the  motive  of  ita  erection ;  while  the  drier  cli- 
srts  to  bsve  been  of  very  ancient  invention  ;  and  of  dc-  mates  of  Egypt,  Hindostan,  and  Mexico,  led  their  in- 
sign  at  least,  which  constitutes  an  essential  part  both  of  habitanta  to  paint  the  deeds  of  arms,  and  chronicle 
painting  and  atatuary,  we  have  the  authority  of  the  se-  the  various  revolutions  of  their  country,  in  rude  figures 
oond  oommanclmMit  for  ita  pre-exiatence  to  any  trace  of  *nd  emblems,  daubed  upon  the  sides  <^  caverns,  and  the 
the  Greeks  as  a  nation.    When  Pliny  observes,  that  smooth  surface  of  their  rocks. 

psinting  did  not  exist  prior  to  the  siege  of  Troy,  he  It  will  be  suffident  for  our  purpose,  to  give  a  brief 
mast  have  alluded  to  ita  higher  sphere  as  a  liberal  art  \  sketch  of  the  earliest  eflforta  of  the  art  amoQg  those  na- 
leeing  that  design  was  in  use  long  before.  The  state  tions  of  antiquity  which  hold  the  most  distin^ished 
of  the  art  before  that  period  was  most  likely  very  rude,  P*««  «"  history;  and  in  prosecuting  this  inquiry,  we 
and  little  more  than  a  mere  imitation  of  established  forms,  'hal^  ^^  that  the  westward  march  of  science  is  not 
which  cm  scarcely  be  dignified  with  the  appellation  of  belied  by  the  history  of  the  fine  arta.  We  must, 
liberal ;  but,  however  rude  it  might  be,  the  exercise  of  therefore,  turn  to  the  east,  in  order  to  explore  the 
the  srt  undoubtedly  did  exist  among  the  various  nations  source  which  has  progressively  flowed  through  the 
of  the  East,  (as  a  mere  trade  to  be  sure,)  until  trans-  various  regions  of  the  civilized  world,  and  seems 
planted  into  the  more  genial  soil  of  Greece.  4till  to  bear  on  in  ita  tendency  to  dawn  in  the  west, 
..^__  ^„.,.  aaita  light  grows  feebler  and  expires  in  the  east  In 
Ancient  Hutory  ofPamltng.  ^^^  ^  ^j^^  ^^^^j^  countries,  however,  does  paint- 
Independent  of  the  desire  of  imitation  bb  tending  to  ing  ever  seem  to  have  attained  the  rank  of  an  art ;  it 
introduce  the  art  of  painting ;  ita  power  of  being  ren-  was  but  a  trade,  and  a  poor  trade,  subservient  to  the 
(lered  subservient  to  another  equally  stimulating  prin-  more  dignified  calling  of  the  potter,  the  weaver,  or  th€^ 
dpie  inour  nature,  became  the  means  of  a  very  gene-  unclean  ministers  to  the  obsequies  of  the  dead.  From 
ral  extension  of  the  practice,  even  in  the  earliest  stages  generation  to  generation,  the  same  grotesque  figures  and 
of  society.  We  alluoe  to  the  dedre  of  transferring  to  omamenta  were  painted  on  the  potter^s  wares,  the  same 
posterity  some  knowledge  of  tJie  transactions  of  our  imagiaaiy  flowers  and  whimsies,  seemingly  without 
own  lives,  and  perpetuating  the  memory  and  , the  meaning;  the. carpet-maker  sought  the  brightest  co- 
deeds  of  our  anoestors,«-that  mysterious  principle,  lours,  and  blended  them  into  the  form  of  many-headed 
which  leads  us  to  solicit  the  feeble  grattfioition  of  an  dragons,  and  caricatures  of  natural  forms,  both  animate 
*<leal  prokmgation  of  our  existence,  by  recording  our  and  inanimate.  The  representation,  whether  good  or 
deeds  for  tM  infiormation.  of  posteri^.  The  most  natu-  bad,  added  no  value  to  the  material ;  the  colours  were 
rs]  means  thai  can  occur  to  satisfy  this  desire,  is  an  at-  there,  and  provided  they  were  bright,  and  fancifully 
temptxo  represmt  the  appearance  of  the  objecta  or  events  disposed,  nothing  farther  was  sought  for.  Such  is  the 
*e  strive  to  record  by  any  meana in  our  power;  consci*  unvarying  and  servile  adherence  to  ancient  practice> 
otu  that  a  fern  years  must  suffice  to  dissipate  for  ever  the  which  pervades  the  habits  of  eastern  nations,  and  pre» 
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China, 


Chineie, 


dudes  aUcIumoa  of  improvMneiit  ordum^^thift  we  ha^ 
'  little  trace  whereby  to  distinguish  the  history  and  pro- 
gress  of  the  arts  they  practised.  We  are  not  without 
apeclmens  of  great  antiquity,  md  of  very  remarkable 
caiaracter;  but  the  probable  sera  of  their  execution  (were 
the  disoorery  of  any  importance)  remains  utterly  impe- 
netrable^ as  no  semblance  of  truth  can  be  extricated 
from  the  fSmdful  and  exaggerated  chronology  of  these 
nations. 

As  to  the  Chinese*  they  seem,  from  time  iomieniorial, 
to  have  possessed  works  abounding  in  sin^lar  dexte-^ 
rity  of  manipulationf  without  either  taste  or  mgenuil^  m 
(he  design.  No  people  ever  exhibited  the  power  of  mu- 
tation in  greater  perfection,  or  showed  less  talent  for  in* 
vention  or  improvement  of  any  kind.  We  cannot  but^ada 
mire  the  acquirements  of  that  andent  race,  whoever  they 
wersj  which  confierred  upon  the  Chinese  the  knowledgo 
of  almost  every  art,  which  their  inventive  powers  appear 
totally  unequal  to  have  discovered  for  themsdves ;  but 
we  owe  than  gratitude  for  the  faithAil  and  scrap^^ous* 
Iv  accurate  preservation  of  whatever  they  were  taught. 
For  it  is  truly  surprising  to  dbserve,  how  absdutdy 
strainers  tiie  Chinese  seem  to  be  to  any  spark  of  crea* 
tive  genius,  even  in  its  limited  qudity  of  endeavouring 
to  improve  upon  any  borrowed  acquirement  The 
French,  who  are  far  fhxn  an  inventive  peoplet  though 
surrounded  by  nstions  in  whom  this  quuity  is  eminent* 
ly  conspicuous^  eagerly^  take  up  the  inventions  of  their 
English  c€  Grerman  neighbours,  at  the  same  time  they 
strive  to  make  some  improvement  upon  it»  or  to  produce 
some  littie  change,  enou|^,at  least,  to  still  the  cravings 
of  their  own  vanity.  If  they  cannot  so  far  succeed  by 
altering  the  semblance  as  to  give  acolour  to  their  daim- 
ing  the  merit  of  the  invention  dtogether,  it  is  satisfiic- 
to^  to  them  at  least  to  be  able  to  say,  **  Que  nous  y 
avons  i\jout£  le  sentiment ;~  as  happened  ktdf  when 


th^  Umrowed  the  invention  of  the  kdddosoops^ 
added  some  fanciful  ornaments. 

With  regard  to  the  Chinese,  there  is  no  reason  to 
suppose  that,  the  Ii^mc  of  centuries,  even  of  some 
thousand  years»  has  (^)erated  the  slwhtest  dtflbrence 
on  this  most  imperturbable  nation.  They  are  vain  dE 
their  own  imaginary  importance  and  glery»  end  seem 
to  feel  an  utter  contempt  for  every  thing  beyond  ^e 
walls  of  the  celestial  empire.  The  atdour  of  im» 
proveroent  can  have  no  stimulus,  where  erery  thmgy 
as  it  isy  is  presumed  perfect;  but  how  admirabqr 
conceived  must  the  original  princmles  of  that  govern- 
ment have  been,  which  succeeded  in  moulding  an  ex- 
tensive nation  to  such  a  surprisinff  stabilitjr  of  purpose  1 
Thdr  division intocasts,and the  omigation  imposed  upon 
every  one  to  follow  the  same  trade,  from  fatner  to  son, 
through  the  interminaUe  series  of  ages,  is  one  great  cause 
bothctt  the  uniformity  of  their  workmanship  in  everyaera, 
and  likewise  of  the  dexterity  of  execution.  The  fiinu- 
liar  use  of  their  implements  of  trade  becomes  a  second 
nature;  and  that  mechaniGal  expertness  implanted  in 
childhood,  grows  up  to  perfection  without  the  interven- 
tion of  inteUect,  lixe  the  natural  exercise  of  our  limbs, 
which  seems  to  take  place  quite,  independent  of  mind, 
and  mur  be  carried  to  any  ccmceivable  degree  of  dexte« 
city.  No  vivadt]^  of  temper  disturbs  the  patient  perse- 
verance of  the  Chinese :  he  plods  on  with  precision,  and 
su  di  a  perfect  command  of  the  simple  implements  o£  his 
work,  as  if  they  were  a  mere  extension  of  the  natural 
organs  of  his  body;  executing  works  which  all  tiie  me- 
chanics of  Europe  would  be  incapable  of  producing. 
Their  paintings,  accordingly,  possess  a  remarkable  de- 
licacy of  pencilling,  with  an  utter  igniuranoe  of  grace, 
composition,  or  perspective.  The  artists  among  them 
are  ndd  in  no  estimation,  end  seldom  attempt  any  thing 


beyond  the  rqpilar  patterns  fiff  rodu,  trees,  and  fignm.  Pcnii 
They  display  a  most  unscoountahle  dereliction  of  every  ^ 
thing  like  proportion :  nature  is  represented  in  prepos. 
terous  attitudes  Slid  shapes;  the  figures  appear  in  whim, 
sicd  masquerade,  with  a  solemniQr  and  grarity  of  dum 
portment,  even  where  thdr  employment  seems  to  indi- 
cate a  playful  mode,  that  is  txmy  ludicrous.  Chincas 
artists  nave  occasionally  been  trained  under  the  diifc- 
tion  of  the  foreign  .fiictories  of  Macao,  and  sent  to  tn- 
vel  in  China  for  the  purpose  of  drawing  thesceneiysnd 
costume.  Some  of  these  performances  which  we  hi?c 
seen  are  rather  of  a  superior  csst;  but  in  sofar  asthsjr 
excel  their  native  artists,  they  cease  to  be  Chinese.  Ths 
same  observation  is  apfdicable  to  those  works  descrip- 
tive of  Chinese  sceneiv  and  manners,  whidi  have  bm 
sent  to.  Europe  by  the  Jesuits  and  Missionsriss.  In 
moddhng  ana  statuary,  the  Chinese  exhibit  the  stme 
dexterity  of  workmanship»  but  their  works  have  littie 
merit  except  as  specimens  of  the  grotesque;  their  cbdue 
of  subjects  being  genenllv  eiiher  the  monstrous  msof* 
armed  ddties  ortheir  mytnology,as  hideous  asfimcj  en 
coDcdve,  or  the  lumbering  bundle  of  drapery  undff 
which  tl^r  representations  of  the  human  fisuie  is  hid. 

In  so  &r  as  the  human  figure  is  concerned,  the  sitof  Pml 
painting  must  have  been  much  chedied  in  Perns  by 
the  peculisr  opinions  which  that  people  enteitaiiisd,  in 
common  with  their  ndghbours,  the  Parthians  and  Adi- 
bians.  They  considers  any  representation  of,  or  evtn 
allusion  to,  the  human  figure  in  a  state  of  nudist  sssn 
abominable  outrage  to  decency ;  and  ao  repogosnt  to 
decorum  was  it  for  man  to  be  seen  ndced,  that  srtiiti 
could  have  as  little  the  meaner  as  the  inducement  to 
study  the  human  figure.  In  their  statuary,  the  figam 
are  dmost  dways  of  men,  as  the  repnsentstian  of 
women  seems  to  have  been  forbidd^i ;  and  these  fi* 
gures  are,  moreover,  so  encumbered  with  drapery,  snd 
with  a  profusion  of  rigid  plaitings,  that  they  prssent  sn 
exceedingly  inelegant  and  dumsy  sembianoe  of  nsn. 
Their  regions  faith  was  equally  inimicd  to  the  arts^iB 
disoountensncingany  visible  representation  of  the  Deity. 
It  was  the  princif^e  of  fire  which  fiirmed  the  dnef  ob» 
ject  of  their  adoration,  as  identified  with  Bad  or  ApoUob 
though  not  in  general  under  a  vidUe  form.  This  sb« 
tipathy  maj  probably  account  for  the  ciicuflntsnos  of 
their  invasion  and  possession  of  Egypt  bavlngprodooed 
so  littie  effect,  in  giving  them  any  taate  finr  the  srti  •• 
practised  in  that  country. 

We  know  verv  littie  of  the  stsSe  of  art  among  tbt  Fta 
Phcenidans.  They  were  a  people  of  great  enterpriieiM* 
both  in  war  and  trade,  and  so  early  acqnaintfd  with  tils 
use  of  writing  as  to  have  obtained  the  credit  of  the  in- 
vention ;  from  which  it  appears  probable  thin  had  sons 
notion  of  the  arts  of  imitation.  And  as  they  sre  le- 
ported  to  have  been  a  very  handsome  race,  tbey  sie 
more  likdy  to  have  had  correct  notions  of  beao^  in 
tiietr  imitations  of  it  Witiitiiem  the  sciences  flouriihsd, 
while  Greece  still  lay  buried  in  tiie  shades  of  ignorsnee. 
Solomon,  we  are  informed,  sent  for  Phcmicians  to  boikl 
the  temi^e  of  tiie  Lord;  and  even  so  late  as  the  time  of 
the  Romans,  the  most  skilful  artisans  were  Carthqpo- 
ians,  a  colony  from  Phsnida ;  fyt  their  knowfedge  of 
navigation,  and  tiie  extent  of  the  trade  they  csitied  en, 
even  beyond  the  coasts  of  the  Sfeditemnean,  ensUcd 
their  artixans  to  make  aprofitsble  traffic  of  their  afciU«  '^ 
the  various  countries  to  which  they  traded*  In  thdr  own 
country,  we  have  theauthority  of  sacred  ¥Frit  for  the  puc* 
nifioence  c^the  Tyrians,  the  splendoorof  their  bdldingSf 
their  painted  chambers,  and  die  richness  of  their  scoqp- 
tured  ornaments.  At  tlids  Ises  period,  however,  we  bsvt 
absolutdy  nothing  to  guide  us  to  any  Judgment  of  diep 
acquirements  in  art,  except  somo-remainifig  i{M* 
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1^   iBiniordicbiiMiiey;  andlniofitf  asthiitFidenoege*  knowtedgeoftlieJdMinpamtbgsfisraeaoqiudntflnoe   Bgyiit« 

DenDy  records  its  own  dste^  we  cannot  hsve  «  better ;  widi  that  ar^  euinot  be  altogether  oonfined  to  the  ^^"""^ 

]f  Aey  were  more  plentifiiL    What  does  exist  falls  verv  meaning  modern  piactioe  ffires  to  the  word ;  it  inust 

little  abort  of  the  beauty  and  perfection  of  the  Greek  admit  cfmodification^  aooorainff  to  the  Tarioos  ways  bv 

coinige ;  in  fact,  were  it  not  for  the  Punic  inscriptions,  which  the  talent  was  ezempliSea.  Painting  oomprehend- 

jt  would  not  be  eaqr  to  distinguish  the  one  fnmi  the  ed  all  the  modes  cf  imitation,  by  means  of  colours  and 

other.  drawing,  whtither  the  matter  used  were  paint,  coloured 

We  are  not  to  suppose  firom  the  words  of  the  second  wod,  or  silk,  wood,  or  stone;  we  talk  of  4  mosaic  pio* 

coomuuidment,  "ThoushaUuotmakeioihfse^anygrav*  turot  and  cannot  deny  the  same  appdlation  to  em«- 

c«  tiifl^,''tlut  the  Jews  were  prohibited  finompaintmg  or  broidery.     This  seems,  moreovert  to  have  been  an 

icolptore;  it  was  the  worship  only  which  was  pointed  at  ezoeedmgly  andent  mode  of  painting,  and  certainly 

by  &e  iscred  law:  anjr  farther  extension  of  the  nrohibi*  the  first  practised  in  Greece,  as  we  md  mention  of  it 

tioD  would  hsTe  been  in  the  fiioe  of  nature,  and  palpa-  many  am  prior  to  the  Tngui  war«    The  history  of 

Uy  ibrard.    To  imitate'  is  the  common  characteristic  Philomda,  althouj[h  wrapt  up  in  fable,  shows  the  prso* 

ofinankiDd,and  the  means  of  amusement  to  children;  tioectf  tapestry  pictures  at  a  very  remote  period^  and 

10  tiist  the  exerdse  of  it  is  harmless.   Few  legislators*  Homer  represents  Helen  as  embroidering  the  pictures 

md  certainly  not  an  inspired  one,  could  ever  think  of  of  all  the  misfortunes  and  battles  which  bet  be«ity  had 

coDtrdUing  it  We  might,  with  equal  consistency,  infer,  brought  upon  the  Gr^sks  and  Trcyans. 

that  we  were  condemned  to  regard  the  esrth  alone,  like  We  proceed  now  to  Uie*  Egjrptians,  whose  practice  B^ptlanf . 

the  bmte  creaidoo,  and  never  to  raise  our  eyes  to  hea^  of  painting  may  be  odled  the  deformity  of  the  art.   I| 

Yen,  and  contemplate  the  sun,  moon,  andstars ;  firom  the  ousted  among  them  doubtless  at  a  very  remote  p^od. 

wonia  that  immediately  foDow  the  prohibition  of  im«  There  is  li^  merit,  however,  to  a  nation,  in  being  able 

^ei.    "  Thou  shalt  not  raise  thine  eyes  to  heaven,  to  to  trace  ti^e  antiqoi^  of  an  art  to  a  very  great  height, 

behold  the  sun,  moon,  and  stars."    But  Moses  himself,  provided  Uiey  cannot,  at  die  same  time,  show  a  pr». 

by  God's  special  command,  caused  images  to  be  made,  gressive  and  rapid  improvement,  in  proportion  to  that 

and  that  too  for  the  sanctuary,  as  we  mid  by  the  fol-  advantage.    The  EgypdaxiMi  however,  adhered  with 

lowing  psssages.  invetera^  to  that  peciuiar  duuracteristic  of  eastern  na^ 

1.  Two  dierubuns,  or  splunxes,  pkced  in  the  holy  of  tions,  the  strict  observance  of  habits  and  acquirements, 

koliea,  Exod.  xxv.  IS — 20.  unvaried  and  unimproved,  firom  generation  to  genenbi 

S.  Ornaments  in  the  shape  of  flowers  on  the  golden  tion;  and  ^aversion  to  changot  which  is  so  littleoon* 

lamp,  Exod.  xxv.  34.  genial  to  Ae  notions  of  the  western  world.    Fashion,  a 

3.  Fiffuree  of  the  cherubims  embroidered  in  the  cur«  -word  of  such  potency  in  our  hemispheric  was  to  them 
tain  of  £e  holy  of  holies,  Exod.  zxvi,  38.  unknown  and  unintelligiUe.  They  avmded,  it  is  true, 

4.  The  same  on  the  hangings  of  the  sanctuary,  and  the  frivolities  of  fiuhion,  but  remained,  at  the  same  time, 
jxobsbly  slso  on  the  other  Mn^ings  which  were  ordered  Insenaible  to  its  stimulating  kifluenee :  and  were  content 
to  be  CTbroidered,  Exod.  xxvi.  36.  and  xxvii.  I6.  to  drone  through  existence  as  theirfathers  haddnmed  be* 

5.  To  this  may  be  added  the  brazen  serpent  Numb,  fore  them.  The  state  of  the  art  with  themaffbrds  no  in- 
xn.8,9.  Esekiel's  temple,  in  like  manner,  had  cheru*  dication  of  its  age^  no  hint  ftom  whence  to  demonstrate 
biffls  with  the  heads  of  men  and  lions.  Thefiguresof  thelenffthof  its  endurance;  the  pictures  of  the  earliest 
4>iifflzes  appear  on  the  base  of  the  golden  lamp  of  the  age  and  of  the  latest  seem  the  works  of  die  same  artist; 
leoond  temple,  which  was  brought  to  Borne  by  Vespa-  andathouaandyearsisbntiMaday:  We  must,  however, 
aian,  and  a  representation  of  wmch  is  sculptured  on  nia  allow  these  pictures  the  merit  of  a  perfectly  decided,and 
triumphal  area.  marked  national  character,  immediately  distinguishable 

But  as  the  Jews  employed  Phoenidsn  artists  in  from  the  {Nroduotionsofany  other  country,  consisting  of 

sU  works  of  embellishment,  it  is  not  likdy  that  they  -that  singular  ligidi^  of  fonn,  and  absence  of  aU  grace, 

tfaemaelves  practised  the  arts,  if  we  except  the  menu-  of  whi^  the  word  Egyptian  is  the  best  expletive.    It 

facture  of  tapestry  hangings  (  these  they  adorned  with  is  tnxe,  that  the  Egj^^ian  artist  had  not  the  same  ad- 

iguxe  work  of  chimeras,  arabesques,  and  all  sorts  of  vanta^  which  nature  afforded  to  stimulate  the  genius 

imaginary  beings.    The  Greeks  borrowed  the  taste  fbr  of  Gr^ce,  in  the  hmaty  and  elegant  bodily  combrm- 

imaginaxy  animals,  such  as  griffins,  centaurs,  &c.  firom  ation  of  their  countrymen ;  for  the  Egyptians  were  an 

the  practice  of  these  artists.  Diodorus  mentionst  that  ill*favoured  people,  and  possessed  no  elegance  of  cos- 

tbe  bricks  <xf  which  the  walls  of  Babylon,  built  by  tume  to  make  up  for  the  defects  of  nature.  Thev  were 

Semiramia,  were  composed,  were  painted  before  they  nearly  ofa  copper  colour,bandy  legged,  high  shouldered, 

were  burnt,  ao  as  to  represent  all  sorts  of  animals.  lib.  having  the  flat  unsainly  countenance  of  the  Ethiopian 

2,  diap.  iv«    We  may  infer  that  the  more  simple  and  without  their  freedom  and  flexibili^  of  limb.    The 

easy  forma  o€  painting  must  have  been  in  use  betoe  Cop^sh  damsels  were  then,  as  they  still  are,  far  from 

tbey  thought  o£  applying  them  by  the  difficult  operas  attractive,  lank,  ungraceful  in  fiirm,  and  most  unbe- 

tion  of  fire.  comingly  attired  t  £owe  ver,  we  must  allow  their  artists 


The  Prophet  Eaekiel  is  desired  *'  to  take  him  a  tile,  the   merit   of  representing  them  with  characteristic 

and  lay  it  before  him,  and  pourtray  upon  it  the  dty,  ugliness,  as  we  may  ifairly  infer  from  the  veiy  strong 

even  Jeruaalem.**    Chap.  iv.  v.  1^— but  a  more  remark*  resemUanoe  which  the  portraits  on  their  ancient  mo- 

abk  passage  in  proof  of  the  knowledge  of  pwin^'^g  numents  bear  to  the  present  ffeneration.    They  seem, 

among  the  Jews  is  that  where  Ananias  is  desired  by  however,  to  have  been  a  healthy  people,  if  we  may 

his  master*  that  if  he  could  not  prevail  upon  Jesus  to  draw  that  inference  from  a. circumstance  that  has  been 

socompany  him,  he  should  then  bring  bade  his  pie-  remarked  of  all  the  mummies  as  yet  cqpened,  which  is, 

tare  drawn  after  the  life.     Ananias  made  the  attempt  that  they  exhibit  a  full  and  r^ular  set  of  teeth,  and  in 

to  draw  hia  likeness,  but  was  prevented  by  a  mirade  apofbcdy  sound  and  hesilthy  stote. 

from  acoonapliahing  it  The  monstrosity  of  their  mythological  bdief,  whidi 

We  mention  the  art  <tfembciddery  as  demonstrafting  the  ddjghted  in  every  unnatural  combination  of  the  brute 
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Bgypt.  and  bumtn  species^  must  have  had  a  powerful  influence 
in  directing  the  peculiar  character  of  the  Egyptian  taste 
in  the  arts;  from  ita  constituting  among  them,  as  else- 
where, the  usual  subject  of  the  painter's  skill.  Although 
the  difference  of  style  between  the  Indian  and  Egyptian 
taste  and  practice  in  these  matters  is  abundantly  die- 
tinct,  yet  sufficient  traces  of  resemblance  .exist  to  coun* 
tensnce  the  probability  of  their  having  drawn  the^eeds 
of  their  knowledge  in  the  arts,  as  of  every  other  ac« 

auiremenlf  from  uiis  fountain«>head  of  ancient. science: 
leir  mutual  abhorrence  of  change,— the  establishment 
of  hereditary  and  immutable  casts  and  trades,  by  which 
eveiy  chance  of  advance,  and  every  spark  of  genius,  was 
soefliectually  neutralised,«*-and  the  same  policy  ofexdod* 
inff  strangers  from  their  country,  still  so  pertinaciously 
adnered  to  by  the  Chinese,— these  customs  being  not 
only  common,  but  peculiar  to  both,  render  it  probable 
that  a  close  intercourse  must,  at  an  early  period,  have 
existed  between  the  inhabitants  of  these  distant  re- 
gions. 

.  In  considering  the  state  of  psinting  in  Egypt,  it  is 
not  an  easy  matter  to  draw  the  line  of  distinction  be- 
tween that  art  and  writing,  as  practised  by  them, 
Vhich  in  its  origin  seems  to  have  been  more  allied  to 
the  former  art  than  to  the  Utter ;  for  the  Egyptian 
letters  are  nothing  else  but  disguised  symbolical  paint- 
ing. Nor  does  it  appear  to  have  been  so  peculiarly,  the 
invention  of  the  Egyptians  as  they  generally  get  credit 
W.  The  endeavours  made  by  any  people  in  a  low 
#tate  of  civiliaation,  to  embody  their  ideas  in  writing, 
are  most  likely  to  result  in  some  sort  of  emblematical 
reprf»9entation ;  accordingly  this  contrivance  has,  under 
certain  modifications,  been  resorted  to  in  the  early  pe- 
riods of  all  nations,  to  record  the  simple  annals  of  their 
country.  There  is  no  reason  to  suppose  so  general  a  co- 
incidence to  be  the  result  of  fortuitous  invention,  or  the 
imitation  of  one  pneople  by  another ;  it  is  the  natural  con- 
sequence  of  a  wish  to  perpetuate  facts,  adapted  to  the 
imperfect  and  awkward  means  which  most  readily 
suggest  themselves  in  an  uninformed  state  of  society ; 
and  we  find,  accordingly,  the  early  inhabitants  of  all 
quarters  of  the  globe  attempting  to  communicate  with 
posterity  by  means  of  some  rude  scheme  of  painting. 
When  the  Spaniards  landed  on  the  coast  of  South 
Amerioa,  the  natives  di^Mtched  messengers  to  their 
king,  Montezuma,  bearing  a  web  of  cloth,  upon  which 
th^  had  ]Miinted  a  representation  of  the  ei^traardinary 
and  alarming  event  that  had  taken  place ;  as  the  rea- 
diest means  with  which  their  ideas  furnished  them  to 
convey  information  of  facts,  the  novelty  of  which,  per- 
haps, incapacitated  their  language  from  transmitting 
i^erbally.  It  appears  to  have  been  the  usual  means 
resorted  to  by  the  Mexicans  for  the  conveyance  of  in- 
formation to  a  distance,  either  of  time  or  place ;  as  they 
adopted  a  similar  style  of  hieroglyphics  for  recording 
their  laws  and  historv,  Robertson,  in  his  history  of 
America,  and  Humboldt,  in  his  later  works,  have  both 
given  curious  specimens  of  this  Mexican  mode  of 
painting.  When  Cortes  took  the  temple  of  Mexico  l^ 
assault,  he  found  several  webs  of  cloth,  upon  which 
all  the  circumstances  of  the  assault  were  represented 
with  truth ;  the  attack  of  the  steps,  and  general  contest 
on  the  terrace  of  the  temple,  the  subsequent  defeat  of 
the  Mexicans^  the  conflagrations  and  ruin  of  the 
towers,  executed  with  great  covrectness,  exoq>t  that 
the  painters  sought  to  console  their  countrymen  by  re- 
presenting a  number  of  Spaniards  lying  riau^tered 
among  the  ruins,  which,  although  rather  beyond  the 
fact,  was  perhaps  an  excusable  exaggeration.    These 
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paintings,  though  abundantly  intelligible  u  written    E|^ 
descriptions,  are  clumsy  enough  in  the  execution ;  they  ^^ 
are  generally  represented  on  wood,  or  as  ornaments  to 
fhmiture.    Their  mode  of  proceeding  is  to  lay  on,  in 
the  first  place,  a  pretty  thick  coat  of  the  colour  they 
mean  to  ne  the  ground  of  their  work,  and  after  being 
sufficiently  polished,  while  still  fresh,  they  trsce  the 
subject  intended  with  a  sort  of  etching  needle,  the  op. 
posite  end  of  which  is  flattened  like  a  spatula.  With 
this  instrument  they  proceed  to  scrape  off  the  whole 
colour  contained  within  the  outline:  on  the  part  thus 
cleaned  they  then  lay  on  the  colours  which  the  subject 
to  be  represented  requtres,  not  according  to  their  pro- 
per  arrangement,  but  succes^vely  spreading  the  pre- 
dominating colour  first  over  all,  of  wnich  as  much  is 
then  scraped  off  as  is  intended  to  be  of  a  different  co- 
lour ;  this  colour  is  afterwards  applied,  and  so  progres« 
sively  until  the  piece  is  completed.     A  strong  varnish 
is  then  spread  over  the  whole. 

But  to  return  to  the  Egyptians,  to  whom  the  history  of 
painted  writing  more  particularly  belongs.  No  nation 
ever  made  so  extensive  a  use  of  this  medium  of  record:  By 
it  their  laws,  their  mythological  system,  the  remarkable 
events  of  their  history,  their  private  annals,  and  the  entire 
acope  of  their  knowledge  in  philosophy  and  the  scien* 
ces,  was  conveyed  ;  and  although  it  has  proved  capable 
of  wonderful  preservation,  it  has  shown  itself  greatly 
deficient  in  its  chief  end  and  object  as  a  record  to 
future  ages,  and  a  means  of  transmitting  knowledge  to 
posterity.  There  never  was  exhibited  to  the  prios  of 
man,  a  more  humbling  lesson  of  the  rnefficacy  of  his 
most  laborious  endeavours  to  resist  the  fleeting  and 
unsubstantial- nature  of  every  thing  connected  wim  our 

E resent  existence.     For  it  was  the  very  improvement  of 
ieroglyphical  representation  which  operated  its  defeat ; 
the  supposed  perfections  only  served  to  expose  the 
inefficacy  of  human  foresight ;  so  long  as  it  retained 
tlie  laborious  characteristic  of  an  absolute  picture,  how- 
ever  rude,  it  was  still  to  a  certain  extent  intelligible. 
But  as  the  refinements  of  the  art  advanced,  and  the 
same  object  came  to  be  received  as  expressive  of  differ- 
ent ideas  ;•— as  the  operation  in  drawing  was  gradually 
simplified,  to  render  it  more  easy  ;— and  as  familiuity 
with  the  style  made  a  mere  indication  be  at  length 
thought  sufficient,  or  a  symbol  generally  received  and 
understood  at  the  time  as  the  visible  mark,  in  short, 
the  written  word  for  a  certain  meaning ;  it  happened 
that»  as  that  mark  of  meaning  did  not  constitute  a  Ian* 
guage,  but  only  a  conventional  sign,  like  the  gestures 
of  a  deaf  and  dumb  person,  it  beoime  for  posterity  &n 
enigma,    which   we   may  guess    at,   but  can  never 
fully  ascertain.     And  thus  became  buried  in  hopeless 
darkness  the  laborious  chronicles  of  their  monnmen* 
tal  pillars,   the  engraved  pictures  which  cover  the 
bodies  of  some   of  their    statues,   the   writings   of 
the  subterraneous  vaults  and  galleries  called  Syringes ; 
in  short,  all  the  chaos  of  symbolical  writing  pre« 
served  with  so  much  care,  and  to  so  L'ttle  purpose. 
There  is  little  doubt  that  tlie  system,  as  originally  prac- 
tised, was  generally  understood  by  all^  and  established 
as  a  matter  of  regular  instruction  to  their  youth;  butai 
the  extension  ot  knowledge  came  to  render  a  mors 
correct  system  of  writing  necessary,  which  should  ad- 
mit the  expression  of  abstract  ideas,  and  those  parts  of 
•language,  as  adverbs,  &c.  which  it  would  be  aoniewhat 
difficult  to  pourtray  in  a  picture ;  hieroglyphics,  as  sub* 
servient  to  the  more  common  intercourse  of  societr, 
must  have  fidlen  out  of  use.     It  was,  however,  ea^eny 
retained  by  the  crafty  priesthood  as  a  means  peculiarly 

3 


PAINTING. 


S05 


f^.   wkfltei  to  veil  the  dogtnafl  and  records  of  their  my  tho« 
^  iogy  in  such  desirable  mystery^  and  as  affording  them  an 
opportunity  of  rendering  themselves  sole  possessors  of 
tS\  the  ori^nal  secrets  of  their  faith  and  observances.  By 
thit  means  they  hoped  to  work  at  pleasure  on  the 
minds  of  the  uninitiated^  and  mould  them  to  their  pur- 
poses through  the  influence  of  superstitious  dread^  and 
a  blind  veneration  for  that  service^  which  the  priests 
were  thus  enabled  to  hide  from  the  scrutiny  of  reason. 
There  are  many  who  consider  this  circumstance  as  the 
resi  origin  of  the  animal  worship  of  the  Egyptians ;  ai 
tbey  woald  be  naturally  enough  led  to  adore  the  sym- 
hoiical  sniinals  thus  impressed  with  the  stamp  of  sacred- 
cess  snd  of  mystery,  the  real  meaning  ana  origin  of 
ifbith,  their  ignorance  as  well  as  superstition,  forbade 
them  to  penetrate.  And  as  the  emblem  of  some  animal 
generally  served  to  desi^ate  the  qualitiesof  the  an* 
dent  booes  of  their  race,  it  was  of  course  added  to  the 
figure  in  various  ways^  as  best  suited  the  taste  of  the 
artbt,  bat  principally  l^  substituting  the  head  of  the 
animal  for  that  of  the  person ;  thus  generating  the 
Qonitrou's  mixture  of  the  brute  and  human  nature,  so 
prevalent  in  their  mythology. 

The  engine  with  which  this  laborious  artifice  armed 
the  priesthood,  grew  in  strength  as  it  became  successful 
in  exdnding  the  people  from  all  the  treasures  of  know- 
ledge, an(f[  the   discoveries  in    natural   science,    of 
which  the  archives  were  thus  placed  in  the  hands  of 
the  priests  alone.     And  they  took  especial  care  that 
the  profane  and  uninitiated  should  not  be  instructed 
beyond  what   suited  their  purpose,  thus  occasioning 
the  very  means  devised  by  the  blindness  of  man  for 
the  diffusion  of  knowledge,  to  become  the  immediate 
c&Qse  of  its  destrncUon.    As  die  second  class  of  the 
^S7pt^n  hierarchy  were  devoted  to  the  duties  of  sac- 
ked writing,  and  particularly  trained  to  the  painting  of 
hieroglyphics,  they  became  the  depositaries  of  the  key 
of  knowledge,  and  were  themselves  deified  by  the  ig- 
norant multitude,  as  conceiving  their  skill  to  be  the  result 
of  inspiration,  and   their  power  of  interpreting  the 
divine  vrill  as  implying  a  superior  rank  in  the  scale  of 
heings.    This  serves  to  explain  the  numerous  proces- 
•ions  of  figures  similarly  disguised  with  the  heads  of 
birds  or  beasts,  that  are  generally  represented  in  Egyp- 
tian pictures  as  attending  the  obsequies  of  the  dead. 
Moreover,  their  exclusive  acquaintance  with  natural 
Mience,  and  all  the  physical  knowledge  of  the  day,  en- 
shied  them  to  play  successfully  on  the  credulity  of  the 
P^pleby  predictions  and  pretended  miracles,  which 
must  have  given  them  a  very  dangerous  sway,  and 
proved  as  detestable  a  consequence  of  this  artifice,  as 
that  of  depriving  future  generations  of  any  benefit  from 
theaccumulatecrknowleapre  of  ancient  times.  And  yet, 
the  ruling  princijple  which  seems  to  have  influenced 
^1  their  eaertions  in  matters  of  record,  appears  to  have 
**e«i  to  insure  perpetuity,  by  the  singukrly  massive 
vsd  gigantic  aofidity  which  characterizes  their  works 
>n  srcmtecture  and  statuary.      Thev  had  this  object 
^ariy  in  view  in  leaving  the  legs  of  their  statues  at- 
^ed  to  each  other,  and  the  arms  to  the  body,  so  as 
to  be  less  exposed  to  accidental  injury ;  besides  that  the 
■^e  selected   was  the  most   solid  and  durable  that 
coald  be  found.    Their  hibours  are  obviously  for  pos- 
^ty,  an6  sblidity  pervaded  every  thing  that  remains 
of  thew  works ;  all  sort  of  projections  were  scrupulous. 
*y  avoided  in  their  statuary ;  their  animals  are  scarcely 
«▼«  represented  standing,  but  squatted  solidly  on  their 
owe,  immoveable  rocks  are  sculptured,  and,  instead  of 
^^i  convex,  their  basso-relievos  are  made  concave. 


In  the  durability  of  these*  they  Iiav^  succeeded,  but 
have  greatly  outwitted  themselves  with  their  painted 
records,  which  no  doubt  exist,  but  might  as  well  have 
perished,  as  they  only  serve  the  tantauzing  purpose  of 
showing  us  that  they  wished  to  transmit  information  to 
posterity,  which  they  conceived  so  important  as  to  be 
engraved  on  the  hardest  stonCj  or  painted  with  scrupu- 
lous  exactness.  But  alas,  not  one  r»j  appears  to  en- 
able us  to  penetrate  the  utter  darkness  in  which  their 
ancient  history  is  enveloped. 

To  perpetuate  was  the  ruling  passion  of  the  Egyp- 
tians,  and  not  any  love  of  the  arts,  or  taste  for  them; 
so  that  the  exercise  of  an  elegant  accomplishment  did 
not  probably  form  any  motive  in  their  practice  of 
painting,  as  they  do  not  appear  at  all  to  have  cultivated 
the  sister  arte  of  music  or  poetry.  Indeed,  it  is  alleged 
by  ancient  authors  that  txith  music  and  poetry  were 
proscribed.  Strabo  Says  that  their  festivab  and'  sacri* 
nces  were  performed  in  silence^  and  without  the  sound 
of  instrumenta,  as  in  most  other  countries ;  but  this  re« 
striction,  if  it  ever  was  absolute,  became  probably  relaxed 
at  a  later  period,  as  in  their  ancient  pictures  we  observe 
some  representations  of  priesta  playing  on  musical  in« 
atrumenta:  and  althoogn  the  noisy  pageant  and  hi* 
larity.of  the  Greek  festival  would  have  ill  suited  the 
sombre  and  gloomy  character  of  Egyptian  mythology, 
which  is  loaded  with  dark  and  mysterious  rites;  yet 
their  unbending  adherence  to  ancient  custom  would 
lead  us  to  conclude^  that  if  at  any  time  musical  instru* 
ments  appear  to  have  been  used  in  their  service,  the 
probability  is  that  it  was  so  ab  origine, 

A  mere  knowledgeof  drawing  must  have  been  exceed- 
ingly prevalent  in  a  country  where  every  writer  was  n&>  ' 
cessanly  a  draughtsmani  but  adraughtaman,  in  the  most 
limited  sense  of  the  word.  Forming  part  of  the  hierar* 
chy,  they  were  not  permitted,  if  they  had  had  the  genius 
to  do  so,  to  attempt  the  slightest  improvement  or  varie* 
ty,  or  to  depart  in  any  thing  from  ancient  practice.  One 
generation  of  artiste  succeeded  another,  as  wave  follows 
wave,  and  might  have  rolled  on  in  the  same  narrow 
tract,  to  the  present  time,  had  the  revolutions  cf  the 
world,  as  in  China,  left  their  progress  undisturbed. 
Any  attempt  at  high  finishing  was  quite  superfluous  to 
their  purpose,  and  also  at  light  and  shade,  which  would 
accordingly  receive  no  attention  in  their  performances  ; 
nor  is  there  any  reaion  to  suppose  that  they  possessed 
the  slightest  idea  of  it.  They  seldom  departed  from  the 
simplicity  of  profile,  they  painted  the  portraita  of  their 
dead  upon  the  linen  that  enveloped  the  bodies,  of  the 
mummy,  and  peem  to  have  succeeded  in  producing  a 
wonderibl  resemblance,  considering  the  imperfection 
of  their  art,  as  the  likeness  is  in  general  exceedingly 
close  to  the  expression  and  countenances  of  their  de- 
scendants of  the  present  day.  These  pictures  are  cu« 
rious,  as  being  the  most  ancient  specimens  of  portrait^ 
and  even  of  painting,  that  have  reached  our  time  ;  the 
colouring  is  the  part  most  attended  to,  and,  considering 
the  changeable  nature  of  white  lead,  which  was  the  pig« 
ment  in  use  among  them  for  the  ground  of  their  pic- 
tures, it  argues  an  uncommon  aridity  of  climate,  to 
find  it  unaltered  after  so  great  a  lapse  of  time.  And  as 
permanency  was  the  great  principle  of  their  labours  in 
the  arts,  this  circumstance  has  singularly  seconded  their 
views  in  so  perishable  a  means  of  record  as  painting. 
The  esteem  it  was  held  in>  was,  on  account  of  ita  perish* 
able  nature,  quite  secondary  to  sculpture,  upon  which  we 
see  that  they  bestowed  most  extraordinary  labour  and 
perseveranee;  adheringy  at  the  same  time,  with  the  most 
servile  and  scrupulous  attention  to  the  established  prao* 
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Hfpt.    tice>  M  marked  by  ft  (toMbrigidityi  and  pond«rou8€li»*  are,  to  the  keen  tooth  of  time,  in  ererj  tiling  that  it  tx.  u 

'  ticter^  by  itifineM  of  contour*  formality  of  diipoaitionj  po«ed  to  its  operation^  even  althoogb  sheltotd  under  *H 

and  total  want  of  any  idea  of  deganoe  or  grouping.    De-'  the  cover  of  our  dwellings ;  we  are  tempted  to  rmrd 

sign^  which  cannot  £ul  to  acoomjpany  the  practice  of  such  extraordinary  preservative  powem  m  the  aria  di* 

statuary,  naturally  assumed  a  similar  character,  but  mate  of  Egypt  as  an  exception  to  the  conmioD  kwi  of 

was  not  susoqptibfe  of  that  air  of  grandeur,  which  the  nature. 

extraoi^inary  bulk  of  their  sculptured  works  threw  The  Egyptians  mixed  theur  colonrs  with  some  gum* 
over  them ;  and  it  is  a  drcumstance  worthy  of  remark  my  substance,  and  applied  them  detached  from  each 
in  the  nature  of  Egjrptian  design,  that,  notwithstandin^r  other,  without  any  blending  or  mixture :  thev  ippear 
the  inflexible  rigidity  of  their  figures,  they  seldom  fail  to  have  used  six  colours,  vis.  white,  bkck,  blue,  red, 
Co  exhibit  an  uncommon  accuracy  of  proportion,  even  yellow,  and  green.  They  first  covered  the  canvai 
In  subjects  the  most  preposterous  in  form.  We  find  entirdy  with  white,  upon  which  they  traced  the  de« 
their  gigantic  monsters,  and  mixtures  of  the  brute  and  sign  in  black,  leaving  out  the  faghts  of  the  ground 
human  creations  in  every  possible  oombhiatioD,  pos-  colour;  They  used  minium  for  red,  and  generallj 
aessisff,  nevertheless,  uncommonly  accurate  proportions  of  a  dark  tinge.  Many  of  theur  paintings  are  dc» 
of  limb.  And  this  is  a  merit  to  which  few  nations,  scribed  by  travellers,  who  have  seen  them  at  Theb(% 
cither  ancient  or  modem,  can  lay  daim.  The  msgni-  and  in  the  sepulchrid  grottos  of  Upper  Egypt  Bruce 
tttde  of  their  works  is  the  cmy  particular  in  which  mentions  his  having  seen  some  complete  frescos.  In 
we  find  the  Egyptians  strivin^^  to  shake  off  the  fet*  point  of  subject,  there  is,  as  might  be  expected,  a  very 
ters  of  ancient  practice ;  but  it  is  a  clumsy  attempt  sreat  uniformity,  and  generally  with  reference  to  our 
to  excel,  when  the  end  is  not  the  excellence  of  future  state:  they  represent  the  body  of  the  decessedu 
workmanship,  but  the  magnitude ;  it  is  indicative  of  swathed  in  linen,  pamted,  and  covered  with  hinogly. 
great  poverty  of  invention,  and  a  low  state  of  the  arts,  phical  writing,  laid  out  on  the  sacred  boat,  and  preceded 
thougn,  at  the  same  time,  it  stimulated  to  efforts  which  by  a  figure  of  Anubis.  A  small  winged  genius  leemi 
were  productive  of  the  most  extraordinary  examples  of  escaping  from  the  body  of  the  corpse,  and  a  tnin  ot 
human  labour.  figures  follow,  wearing  the  mask  or  the  sacred  bird,  u 
The  skill  displayed  in  the  execution  of  the  couis  indicative,  most  likely,  of  their  sacred  officew  It  is  not 
of  an  ancient  people,  is  one  of  the  best  criterions  to  euy  to  reconcile  the  anxious  care  with  whidi  the  mum- 
enable  us  to  judge  of  the  state  of  the  arts  among  them,  mies  were  cased  up,  and  secured  in  caverns^  as  if  for 
in  so  far  as  thev  prove  their  own  dates,  at  the  same  the  purpose  of  being  for  ever  hid  from  sight,  widi  ths 
time  that  they  exhibit  the  existing  knowledge  of  de-  scrupulous  attention  and  labour  bestowed  on  the  pain^ 
^  sign.  Hence  we  find  the  masterly  works  of  me  Greek  ing  and  decorating  of  the  mummy  itself,  and  the  ints* 
'  coinage  bearing  an  exact  parallel  with  the  very  great  rior  of  the  cases,  which  seemed  intended  never  again  to 
excellence  recorded  of  their  taste  and  execution  in  be  seen  by  human  eye.  Yet  the  portrait  of  the  deoei* 
paintinff ;  and  in  sculpture  there  is  enough  still  extant  sed  was  there,  accompanied  with  die  Aenealoffy,  end 
to  speak  for  itself.  In  like  manner  ue  barbarous  other  circumstances  connected  with  the  &nily,  alUiough 
coinage  of  other  countries,  as  correctly  quadrates  with  so  industriously  hid  from  view,  that  it  is  difficult  to 
their  probable  ignorance  in  the  other  branches  of  the  conceive  a  motive  for  the  seeminsr  inconsistency.  The 
fine  arts.  In  tms  particular,  we  have  little  to  say  in  scrupulous  care,  however,  attending  .the  performance 
favour  of  Egypt;  we  ahall  therefore  close  our  remarks  of  this  religious  observance,  seema  to  indicate  some 
with  some  account  of  their  mode  of  painting.  purpose  connected  with  an  idea  of  the  fiiture  resurrec- 
We  should  be  disposed  to  attribute  the  perfect  state  of  tion  of  the  body ;  for  the  furtherance  of  which,  they 
preservation,  in  wmch  many  of  the  painted  shrouds  of  may  have  had  the  presumptive  ignorance  to  snppoie 
£^yptian  mummies  are  found,  retaming  not  only  the  the  feeble  aid  of  man  as  in  some  measure  avaSable.  Mr. 
sharpness  of  outline,  and  minuteness  of  writing,  but  the  Salt,  British  consul  at  Alexandria,  had  an  oppoitunitj 
vivacity  of  odour  as  strong  as  if  they  had  been  painted  lately  of  (mening  oneof  these  cases,  on  whidi  thehicRN 
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but  yesterday,  to  the  favourable  circumstances  under  fflyphist  had  the  discretion  to  be  his  own  interpreter, 

which  they  have,  been  preserved.    Shut  up  in  the  by  accompanying  the  inscription  with  transktions  in 

double,    often   treble,    case  of  a  mummy,  inclosed  various  languages;  as  one  of  them  happened  fortunate 

like  fossil  remains  in  the  dry  cavity  of  a  rock,  pro-  ly  to  be  in  Greek,  the  purport  admitted  of  being  decy« 

tected  from  the  aur,  and  external   injury  of  everv  phered.     It  bore  the  name  of  the  deictase£-frpm 

hind,  thev  could  not  fiul  to  be  preserved  through  whence  the  body  had  been  brought-— a  note  of  the  cx^ 

any  number  of  ages.     But  when,  brought  to  light,  penceattending  the  embalming  and  transport— and  the 

exposed  openly  to  the  air,  and  subjected  to  the  rough  name  of  the  person  who  bore  the  expenoe. 

usage  of  lonf^  journeys,  both  by  sea  and  land,  we  M.Denon  mentions  having  seen  aooie  Egyptian  paint* 

"  id  t|iem  still  reacfamg  these  northern  climates  as  ings. 


find  t|iem  still  reacfamg  these  northern  climates  as  ings,  which  he  describes  as  hr  from  inel^ant,  coniiit* 

fresh  as  ever,  and  continuing  to  withstand  all  the  vids*  ing^  in  one  apartment,  of  a  ceiling  ornamented  with 

sitodes  of  our  atmosphere  unaltered  and  untamiahed.  figures  paintea  of  a  yellow  colour,  aa  an  asure  ground ; 

The  cause  commonly  assigned  for  this  uncommon  de-  represented  in  different  attitudea,  and  aooonpaoied  with 

gree  of  durability  is,  that  the  asphaltum,  with  which  a  variety  of  arms,  musical  instromesitay  and  pieces  of 

the  linen  was  probably  imprq;nated,  may  have  been  furniture.  In  another  apartment,  every  thing  wu  s|d* 

sufficiently  powerful  to  counteract  the  destructive  ef-  cultural— paintings  of  the  plough,  and  varioua  other  ua^ 

iectsoftime.  Even  the  arahaltum,however,  will  scarce-  plements  of  husbandry,  not  unlQce  tboae  presaotiyin 

ly  enable  us  to  account  ror  the  phenomenon  of  some  use    a  man  sowing  grain  on  the  brink  of  a  caaal— 

ancient  painted  walls  to  be  seen  at  Dendera )  which,  al«  fields  of  rice  and  harvesting  scenes.    Another  chsmber 

though  exposed  for  so  man^  ages  to  the  opoi  air,  with-  was  decorated  with  a  person  clothed  in  white,  playing 

out  any  covering  or  protection  whatever,  still  possess  a  on  a  harp  of  eleven  stringsi   several  figures  were  re* 

perfect  brilliancy,  and  preservation  of  colour  as  vivid  presented  without  heads,  and  one  with  the  head  oit 

aa  when  first  painted,  perhaps  2000  yeara  aga    Habi-  off,'all  of  them  Ethiopisns,  and  painted  Uack,  wbilt 

tuated,  as  we  inhabitants  <^the  moist  and  stormy  north  the  persons  that  were  performing  the  decapitation  and 
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hdd  tlie  swartf^  mm  painted  nd#  In  wluitev«r  atti.  readi  of  Roman  jealouqr ;  tiros  mserTing  fpedniens  Btruria. 
tttde  the  fimre  is  represented  the  heads  are  always  in  of  their  workmanship,  and  knowledge  of  the  fine  arts,  " 
profile,  and  the  legs  in  the  same  line,  the  one  advanced  both  from  the  ravages  of  their  conquerors,  and  ftom 
a  Httile  before  the  other,  and,  as  we  have  already  ob-  the  later  flood  of  barijarism  that  settled  da  this  land  of 
served,  not  incorrect  in  proportkHi,  but  without  any  elegance  and  taste*  It  was  reserved  for  modem  dis- 
tounding  of  light  and  shade,  blending  of  colours,  group-  covery  to  brin^  to  light  those  remarkable  prooft  of  at- 
inflv  or  perspective.  tumnent  in  painting  at  so  early  a  period,  before  it  was 
We  shall  now  quit  the  eastern  cradle  of  the  arts,  to  known  at  all  in  OiSece,  or  perhaps  in  any  other  ooun^ 
trace  their  dawning  in  the  more  genial  soil  of  Europe,  tfy  of  Europe.  Near  the  ancient  Etruscsn  city  of  Tar- 
where,  under  the  mstering  influence  of  freedom,  they  quinia,  ten  or  twelve  miles  from  Civita  Vecdbia,  there 
aooD  began  to  show  the  presage  of  their  fbture  ex-  are  a  muHttude  of  sepulchral  grottos  scattered  about 
odknoe ;  for  no  fact  is  more  suray  deducible  firom  the  the  fields  to  the  number  of  some  thousands,  extending 
history  of  the  fine  arts,  than  their  dependence  on  the  fromTarqoiniadowntothesea.  Some  of  themare  cutout 
CDOonragement  or  paralysing  power  of  governments,  of  the  roa[,  which  is  a  tufa,  and  easily  worked.  They 
They  are  only  found  to  BmxAh  under  those  happy  are  of  diflierent  forms— square,  in  the  form  of  a  cross, 
ibrms  of  mfe^  where  neither  the  fetters  of  priestcraft,  sometimes  with  three  aisles  like  a  churdi,  and  often  in 
nor  the  wei^t  of  oppression  and  absolute  sway,  chain  two  stories  communicating  with  each  otho'.  They  are 
down  the  genius  ana  energy  of  our  nature— whore  merit  not  deep,  and  generally  situated  under  hillocks,  through 
obtains  honour  and  reward*— where  the  road  to  renown  which  a  square  aperture  gives  access  to  the  grotto;  and 
liea  open  to  every  aspirant-^where  wedth  creates  a  there  is  generally  a  communication  from  one  to  another 
demand  fat  the  degandes  of  life,  wad  where  ^ood  taste  under  ground.  The  rode  is  hewn  out  in  an  ardutec- 
invites  the  wealthy  to  sedc  the  road  to  distmction  as  tural  manner  in  the  inside,  with  pilasters  and^eomicea 
ODOouiagers  of  talent  Sudi  appear  to  have  been  the  supporting  a  vaulted  ardi.  The  cornice  and  pilasters 
drcnmstances  of  the  ancient  state  of  Etruria,  the  most  are  covered  with  arabesque  paintings  in  bad  enough 

Kerfid  and  dvilised  of  the  early  nations  of  Itdy.  taste.    The  vault  is  likewise  painted  and  divided  into 

ir  donnnion  extended  nearly  over  the  whole  ranffe  oompartments  ;  part  of  the  colours  remain  distinctt 

of  that  delightful  peninsula,  except  some  part  of  the  particularly  the  red :    the  ydlow  is  gone,  but  the 

xxMthem  provinces  of  Loodiardy  and  Venice.    They  blue  and  green  may  be  distinfopiished.    A  fHeze  en« 

were  called  Terreni;  and  livy,  f  dec.  i.  lib.  i.)  mentions  drdes  the  vault,  which  is  oroamented  with  figures 

aheir  dominion,  both  by  sea  and  land,  to  have  been  very  painted  on  it,  sometimes  very  numerous,  and  pamted 

odensive.   We  learn  fWmi  Dioderus  Siculus  that  there  qake  in  the  taste  of  dw  ficures  upon  Etruscan  vases. 

were  many  rich  and  powofol  dties  in  their  territo-  They  are  g«ierally  dothed  with  long  draperies,  and 

ties,  and  that  for  many  ages  thehr  fleets  ruled  with  un«  have  wings,  bearing  a  spear  in  their  £aids,  and  in  the 

cootrotlcd  sway  over  all  the  seas  that  surround  Italy,  attitude  of  fighting;  and  some  of  them  are  in  cars  drawn 

They  were  exceedingly  jealous  of  their  liberty,  the  form  1^  one  or  two  horses.    There  are  doors  represented, 

of  goreinmentbeingasortofoli^rd^,  resembling  that  but  no  buildings,  as  the  door  seems  to  have  served 

ndopled  at  an  after  period  bymany  of  the  Greek  states,  only  as  an  indication  of  them,  or  for  the  symbolical 

Notwithstanding  the  rank  it  attained  as  a  state  among  mark  of  a  house.     The  whole   composition  seems 

its  oontsmpovaiies,  there  is  very  little  known  of  the  naturally  enough  to  bear  a  reference  to  the  passage  of 

ondent  histoiT  of  Etmria— of  indigenous  historians  not  the  soul  into  the  Elysian  fields.  Atxnre  the  finese  9iere 

one  remnant  has  reached  our  day;  and  the  few  inscrip*  are  often  inscribed  the  names  of  the  deceased,  or  of  the 

taona  that  rsmain  are  obscured  by  our  ignorance  of  tne  persons  represented  by  the  figures,  sometimes  in  the 

lanmaffe  in  which  thev  are  written.    There  ia  every  Etruscan  diaracters,  and  sometimes  in  Latin.    The 

peobabuity,  however,  that  ther  were  not  without  his-  paintings  are  on  the  rock  itself,  without  any  preparation 

torians  of  Uieir  own  nation,  although  noncyticeis  taken  of  plaster,  so  that  they  cannot  be  removM  except  by 

of  them  by  die  Bomans,  who  were  too  intent  on  trans-  cutting  out  the  piece.    The  peasantry,  however,  in 

uiilliiigto  posterity  the  record  of  thdr  own  triumphs  search  of  treasure,  have  destroyed  many  of  them. 
only,  and  too  anximis  to,  veil  in  silence  their  own  ig«        The  late  Mr.  James  Byres,  so  generally  known  to 

mible  <irigin,  to  permit  of  their  noticing  the  history  of  all  those  who  virited  the  antiquities  of  Rome  during 

Chose  nationa  whom  thiev  had  supplanted  m  territory.  We  the  latter  half  of  the  last  centuir,  has  given  a  detailed 

esee  it  most  likely  to  the  jealous  policy  of  these  invad«  description,  aoeompanied  with  plates,  of  these  remark- 

CKV,  tiiat  so  Ibw  memorials  of  any  kind  remain  of  the  aUe  graves.    As  indicative  of  tne  ideas  entertained  by 

aboriginal  infaabitanta  of  Itdy.    The  Romans  tbem*  the  Etrunans  on  the  subject  of  a  future  lifb,  many  ^ 

aelvea  had  Utrie  taate  finr  any  tiling  but  conquest,  and  the  frieaes  described  are  exceedingly  curious.  The  body 

9am  daarlv  enough  how  advantageous  it  was  to  their  of  the  deceased  is  represented  as  laid  on  a  chariot, 

viewa,  to  cmtvoy  whatever  might  tend  to  keep  alive  the  drawn  by  two  black  genii,  with  long  trailing  wings ; 

fmtinnal  spirit  of  the  jpeople  whom  they  strove  to  sub-  in  one  hand  they  hold  a  hunmer,  and  in  the  other  a 

jeot  They  dierefare  mdostrioosly  removed  dl  theme*  serpent    In  some  of  the  printings  two  oUier  genii  ap« 

SDoriak  of  ancient  fine,  preserved  by  these  nations,  pear  striking  with  long  hammers  a  naked  Im^  lying 

and  wonld  have  blotted  out  thdr  names  even  from  the  on  the  ground,  as  if  faUen  from  the  chariot.    What  in- 

Mge.  of  UaSory,  had  die  preservation  of  them  not  ference  we  are  to  draw  firom  this  extraordinuy  pro* 


to  enfaflnea  their  own  fame  in  recording  ceeding,  it  were  difficult  to  guess:  most  probably  some 
Cbe  vieloiies  by  which  they  were  subjugated.  obscure  notion  of  purification,of  driviogout  theevilprin- 
Mghtinoughy  however,  rsraains  to  demonstrate  the  dple  adherent  to  our  corpored  existence.  The  means 
knowled^possessedby  theEtruriansof  thesdenoss,and  employed  are  no  doubt  far  from  iiidicstive  of  refined 
their  Gomvadonofthe  fine  arts  long  before  the  Roman  ideas  as  to  our  spiritual  nature ;  but  yet  it  is  not  worse 
same  esislcd*  The  pecaliar  practiee  df  this  ancient  than  the  common  belief  of  Mahometans,  at  this  en- 
people  in  lespact  of  the  burid  of  thdr  dead,  had  fortUf  lightened  period  of  the  world.  With  them,  as  soon  as 
Midy  hid  aboidant  pmofii  of  their  skill  beyond  the  the  body  is  plaoed  in  the  grare,  widi  its  face  to  Meoca> 
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Btruria.   and  iii  m  titUn jf  posture^  the  Turks  beUke  themselves  reign  nations,  and  form  of  oountenaaee  as  repmented  Ei^ 

to  flight  as  speedily  as  possible;  not  to  interrupt  the  in  their  pictures,  seem  utterly  to  forbid  the  supposition.  ^ 

interview  which  they  presume  to  take  place  immediate-  But  whether  or  not  their  taste  in  the  fine  arts  was  deriv. 

]y  between  the  corpse  and-  two  black  genii,  who,  for  ed  from  Egypt  or  the  Phcenicians,  (who  generally  get 

that  purpose,  replace  the  soul  into  the  body,  and  fix  it  the  credit  of  originating   every  thing  about  which 

down  with  an  iron  hook.    Moukir  and  Nekir,  the  names  we  are  left  in  darlmess,)  this  at  least  is  certain,  that  the 

of  these  visitors,  forthwith  proceed  to  interrogate  the  ancient  Etrurians  were  a  powerful,  superstitious,  and 

deceased  as  to  his  conduct  in  this  world;  if  notsa-  luxurious  i>eople;  and  being  for  many  ages  in  terms 

tisfied  with  the  answers,  (beinff  furnished,  like  the  of  friendship  and  commerce  with  both  Egyptians  and 

genii  of  Uie  ancient  Etrurians  wiui  a  huge  iron  mallet,)  Phoenicians,  a  reciprocity  of  taste,  and  imitation  of  th» 

they  are  supposed  to  strike  the  body  deep  into  the  arts  as  practised  by  each,  must,  to  a  certain  extent,  have 

earth ;  but  if  the  interrogatories  prove  satisfactorjr  to  been  the  natural  consequence.    Whatever  the  Etruri. 

these  peremptory  gentlemen,  they  fiy  off,  and  are  im«  ans  derived  from  others,  they  must  be  allowed  the  ere* 

mediately  replacea  by  two-  white  genii,  who  remain,  dit  of  being  the  first  nation  who  showed  a  decided  and 

there,  till  the  day  of  judgment.    There  are  others  of  successful  taste  for  the  fine  arts :  the  elegance  dbplayed 

the  ancient  Etrurian  pictures  which  pourtray  combats,  in  the  inexhaustible  variety  of  form  in  the  vases  we 

where  the  warriors  are  generally  represented  naked ;  have  of  this  ancient  people,  evince  a  highly  cultivated 

and  in  others  they  consist  of  female  dancers^  which  are  talent  for  design  ;  the  beauty  and  flowmg  contour  of 

executed  with  considerable  grace.  their  running  patterns  is  admirable,  the  tasteful  placing 

The  most  abundant  specimens  of  their  art  of  design  of  the  handles,  the  pkyful  ease  and  felicitous  dexterity 

are,  however,  exhibited  on  the  Etruscan  pottery,  which  of  execution ;  in  short,  every  thing  we  have  of  their 

is  in  every  body's  hands ;  although  we  cannot  with  cer-  workmanship,  has  an  original  character  of  elegtnee, 

tainty  attribute  many  of  Uiese  vases  to  the  ancient  Etrur-  which  is  quite  surprising  for  the  j>eriod  in  which  they 

ians,  seeing  so  great  a  proportion  of  them  are  the  pro«  flourished.  Correct  and  tasteful  design  is  one  of  the  most 

duoe  of  discoveries  in  Magna  Greda.    And  as  both  the  difficult,  as  it  is  one  of  the  most  fisiscinating  attributes 

country  of  Naples  and  the  island  of  Sicily  were  co«  of  the  art,  to  produce  a  happy  effect  by  apparently 

Ionized  from  Greece  at  a  very  early  period,  no  doubt  a  slender  means ;  for 

f^P^Vr  of  *'»««  ^"f?!.""  "f  ?"*=*^  workmanship,  ..  ^j^  ^  w.  .rt  thM  b«t  eonced.." 

in  imitation  of  the  anciAit  Etrunan  ware.    But  a  sum-  '^  ' 

cient  number  of  examples  which  are  not  exposed  to  this  Yet  this  perfection  is  remarkably  attained  in  thegraoe- 
doubt,  have  reached  us  to  prove  the  wonderful  attain-  ful  and  simple  lines  of  the  Etrurian  figures.    Lixe  the 
menta  of  these  ancient  artists  in  elegance  of  design,  clever  sketches  of  a  great  master,  the  dexterity  with 
and  dexterous  management  of  outline.     Though  pos-  which  the  style  is  suited  to  the  material  usedi  the 
sessin^  great  superiority  over  the  Egyptian  style,  it  is  chaste  and  simple  outline,  heightened  by  a  few  sharp 
easyi  m  the  more  ancient  speciiqens,  to  trace  sufficient  touches,  and  harmonized  by  the  correspondence  of  two 
resemblance  of  idea  and  manner,  to  lead  to  the  con-  well-selected  colours,  could  only  result  from  a  highly 
elusion  of  their  having  acquired  from  that  country  cultivated  taste.    The  placing  of  their  figures  is  like* 
their  first  rudiments  of  the  arts.    The  Egyptian  style,  wise  a  pattern  for  lightness  and  grace.    They  are  re- 
transferred  to  Etruria,  underwent  very  great  improve-  presented  generally  in  motion,  duplaying  a  degree  of 
ments,  and  latterly  a  total  change  of  manner ;  though  elasticity,    and  successful  balance  in  theur  raoning 
not  to  so  great  an  extent  as  that  to  which  it  was  sub-  figures,  which  could  not  be  surpassed ;  and  they  tSStsA' 
jected  by  the  Greeks,  in  whose  works  it  is  not  now  so  ed  to  their  followers  the  Greeks  an  inexhaustible  fand 
easy  to  trace  the  original  tinge  of  family  resemblance,  of  ideas  in  this  field  of  invention,  which  accordingly 
though,  doubtless,  the  debt  of  origin  is  in  the  one  case  has  been  copied  and  re-copied  in  every  succeeding  ey- 
as strong  as  in  the  other.    In  the  preservation  of  their  cle  of  the  art  ^ 
dead,  there  does  not  appear  among  the  Etrurians  any       With  the  Etruscans  themselves  there  seems  to  have 
trace  of  the  peculiar  practice  of  the  Egyptians,  whicn  been  little  copying,  as  of  the  very  great  multitude  of 
leads  to  the  inference  of  their  having  l^en,  ah  origine^  vases  that  have  been  brought  to  light,  there  are  not 
a  separate  people ;  who  had  only  borrowed  from  the  found  any  copies  of  the  same  subject ;  they  are  ail 
Egyptians  their  knowledge  of  design,  which  the  fa«  originals.    Although  the  same  idea  may  be  the  sub* 
miliar  intercourse  between    these   two   nations,    by  ject  of  representation,   it  is  always  differently  ex« 
their  extensive  trade,  would  naturally  lead  to.    fiut  pressed,  and  with  great  liveliness  of  invention.   When 
the  customs  of  different  nations,  in  matters  regard*  we  consider  the  mechanical  difficulties  aocompanying 
ing  the  interment  of  their  dead,  as  they  are  among  this  mode  of  painting ;  the  quickness  and  precision  with 
the  earliest  contracted,   so   they  are   generally  the  which  it  must  be  executed,  from  the  colours  being  in- 
most pertinaciously  observed,  in  the  country  itself^  stantly  imbibed ;  the  impossibility  of  retouching  or  sL 
as  .well  as  among  the  colonists  that  have  at  any  time  teringany  false  line  or  mistake;  the  dean,  untnterrupt" 
emerged  from  it     People  never  take  up  the  practice  of  ed,  and  rapid  sweep  of  the  pencil,  which  is  the  very 
foreign  nations  in  these  particulars,  if  they  have  estab*  quintessence  of  a  draughtsman's  address,  and  indiipcn* 
lished  customs  of  their  own,  which  superstition  renders  sable  to  the  mode  of  painting  in  question,  we  caniMt 
sacred  and  unassailable:   It  constitutes,  therefore,   a  but  admire  the  dexterity  of  these  Etruscan  artisti.  N<> 
pretty  sure  guide,  from  which  to  judge  of  the  origin  of  false  lines  are  ever  detected,  no  interruptions,  or  retun^ 
any  people.  ing  upon  the  touch ;  the  whole  outline  ia  dashed  off 
Tiraboschi,  however,  in  his  Liieratura  Ilaliana,  sup-  with  a  playfulness  and  accuracy  of  pencil  like  thens* 
poses  that  the  Etrdrians  actually  did  derive  their  ori-  gical  touch  of  Raphael. 

gin  from  Egypt,  and,  landing  in  Italy,  brought  with        They  seem  to  have  been  equally  attentive  to  sc- 

Uiem  a  knowledge  of  science  and  of  the  fine  arts;  but  the  cure  the  advantage  of  the  finest  day,  as  appears  by 


discrepancy  in  their  form  of  government,  superstition,     the  very  great  tenuity  and  lightaeas  of  their  vasei. 
activity  in  trade,  liberality  in  their  intercourse  with  fa<    Nothing  of  the  kind  has  been  disooveied  in  modem 
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tSmm  af  tqwl  qoality^  cteet»t  «  tvin  of  de(kNiu|KMed       Whcft  we  adfaReethe fciq^pteilieB  dUI  It  fhtf  ftdm 

jasper  in  the  neighbourhood  of  Montereale»  in  Siciljr.  £tnim  «nd  Egypt  thtt  Grme  dAfived  her  kki»wledg« 

We  hare  had  an  opportunity  of  examining  this  tub*  of  the  art%  we  do  not  neao  to  deny  the  plrobdbiiibr, 

stance  on  the  apot,  in  oontpanT  with  the  Padre  Sterain-  tbtt  aone  rade  node  of  practiee  eomnoci  to  nations  m 

ger,  who  had  been  occupied  for  many  yeiva  in  the  the  earlieatstateofsoditty,  preceded  in  Greece  the  iptRH 

investigatbn  of  this  subject    He  had  ascertained,  that  duotion  of  Eti^urian  dull,  and  enabled  her  artists  speedi« 

wherever  die  fragments  of  Etruscan  vases  so  called  ly  to  improve  upon  their  borrowed  knowledge  Ahnost 

were  found  in  greet  abundance^  as  is  often  the  cas^  and  dl  that  we  know  of  paititing  at  the  perii>d  m  questioei 

probably  indicative  of  the  former  existence  of  a  ma-  is  derived  from  Pliny ;  a  greet  deal  bM  been  written  on 

nufkctory  of  them^  he  uniformly  discovered  veins  of  the  subject;  but^  with  tlw  exception  of  a  few  observ»« 

jasper  somewhere  in  the  neighbourhood.      That  of  tions  to  be  found  in  the  works  of  Cice^  and  some  others' 

Montereale  he  draeed  down  to  a  situation,  where  it  was  of  the  classics,  Pliny  is  the  source  from  which  all  the 

decomposed  into  a  red  earths    Of  this  earth  he  formed  fscts  are  drawn.    It  is  easy  to  distinguish  WhaA  he  re« 

le  vaaca^  which  we  saw,  fully  as  smooth  and  light  cords  as  facts  from  the  conjectural  part  of  the  accmmty 


na  those  of  the  ancients,  which  was  ell  that  depended  such  as  the  history  of  the  inventiori  of  painting  when 

on  the  earth ;  for  in  point  of  elegance  of  foms  the  Fa-  Pliny  adopts  the  idle  story  of  ^  origin  from  the  fabu- 

dre's  taste  wad  dexterity  fell  greatly  short  of  his  pre»  kms  dreame  with  whidi  the  vanity  oP  the  Greeks  had 

deeeasors  the  ancient  potters.      Stone  iasper  can  be  corrupted  their  early  history.    According  to  them,  we 

pounded  in  the  same  mills  as  those  used  m  our  modern  not  only  owe  the  discovery  of  this  noble  art  to  the  dal* 

poreehdn  manufactories,  and  is  more  tensciousi  smooth,  liance  of  an  amorous  shepherd ;  but  every  ptrdcttlar 

and  workable,  than  any  other  earthy  so  that  we  may  step  of  itsadvenoe  towards  perfection  i»  the  disttnefe 

eafely  inflor  that  it  really  was  the  substance  used  by  the  Invention  of  some  one  of  their  earliest  artists;  and  this 


in  so  very  systematical  a  progression,  thiit,  were  there 
Pliny  meutione  seme  painted  ceilings  stiQ  existing    no  other  circumstance  to  shake  the  probability  of  its 
m  hie.  day  in  the  town  of  Ardea,  an  ancient  city  of    accuracy,  this  consideration  aVme  would  suffice.    T0 


Etnma,  which  had  been  executed  at  a  date  prior  to  the  Cleanthes,  for  instance,  ie  given  the  first  step  beyond 

foundation  of  Rome.  •  He  expresses  great  surprise  and  the  shepherd's  shadow  picture*  namely,  the  origin  of 

admifatioB  at  their  freshness  and  slate  of  pveservatkni  lni«Ar  drawin.fir,  or  tracing  the  outline ;  which  tmre  in 

after  the  lapaeof  so  many  centuries.  AtLsnttvium,  ano«  Httle  probability  of  ever  having  been  the  first  attempt 

ther  ancient  city  of  Etrurui,  there  was  a  teasple  decorated,  at  art  m  any  country.     To  thie  Telephanes  added 

with  pictures  of  Atalanta  and  Helen,  which,  akhough  kaickmg,  or  the  improvement  of  representing  shade 


exposed  to.  the  air  from  the  ruined  state  of  the  tempui^  by  croued  lines>«^a  merit  which   ia  likewise  elaiia* 

werestiUinaststeof^reatpreservsittontn  Piiny'attme^  ed  fat  ancvtber  arti^,  Ardsees;  but  hatchiag  is  ofavi* 

They  were  simply  psinted  on  the  wall  of  the  building,  ously  a  refinement  of  shading  in  its  simpler  form.  The 

and  poasesecd  eonsideraUie  excellence  of  execution,  ao«  next  step^  according  to  the  regularity  of  the  stmcture. 


cording  to  Pliny.    Caligula  made  an  attempt  to  remove  was  fiUibg  up  the  outline,  and  eompletis^  the  figure 

them,  but  failed  from  the  great  hardness  of  the  plaeter*  with  one  uniform  colour  Uke  a  shadow ;  to  this  thejr 

At  the  town  of  Cecot  another  ancient  Etruscan  dty,  gave  the  name  of  meaocArofMi/M:,  and  atttibnted  its  ika* 

there  were,  some  paintings  extant  of  a  stiU  older  date.  vention  to  Gleophanes  of  €orinth.    The  next  advaaci 

.    In  the  history  of  the  various  nations  of  the  world,  was  the  distinction  of  the  sever  in  the  repsesentatioii 

we  find  none  that  seems  to  have  possessed  in  so  emi*  of  figures,  given  to  Cimon  of  Cleooa ;  then  followed  the 

nent  a  degree  as  the  Greeks,  that  acnte  suseeptibslity  indication  of  the  muscles,  draping,  and  an  attempt  to 

€»f,  and  taite  fisr,  the  beantiful,  which  leads  to  the  hig^eet  vaxy  the  attitude  of  figures^  whiub  till  them  had  beeft 

nttainmenta  iu  tlM  fine  arts.    From  the  first  dawning  of  confined  to  profile ;  and  tn  Ciman  is^  pirtieuiar^  afelrio 

the  art  among  them,  a  correct  sense  of  the  charm  of  sian^  buted  the  merit  of  departing  from  the  pristine  stifinam, 

plicity  and  tiegance  chastened  the  eager  flights  of  their  and  rigid  draperies,  which  cling  to  the  aikcient  figuree 

^ttins,  and  prevented  their  diverging  into  those  extrava-  of  Egypt,  by  substituting  greater  fulness,  and  a  more 

g^oea  into  which  talent  is  so  apt  to  stray,  so  soon  a&  it  has  natural  disposttidn  of  folds.    It  esuet  have  required 

acquired  such  facility  in  tlie  execution  of  an  art«  as  to  e»>  considerable  proficiency  itv  the  art  of  light  and  ahiwe,/to 

aUe  it  to  minister  readily  to  all  the  dictates  of  fancy«  give  a  just  representatien  of  the  pivjeotiens  andsisiiio^ 

Jllort  than  twenty  centuries  hare  elapsed  since  painting  sities  ot*  the  drapery. 

Attained  thie  state  of  advanoement  in  Greece.  We  have  ae*        It  is  of  no  importance  to  what  indirridnal  the  art  waa 

counts,  not  only  of  the  painters  themeelves,  but  of  their  indebted fi^r  each  step  of  its  progresa ;  the  march  of  im* 

workSfe  with  detail  descriptions  of  their  perfections,  provement  advanced  here,  as  it  did  elsewhere,  froniF  very 

aodtbeeffe^tspeodnced  by  them,  which,  unlemwemake  rude  and  imperfiKst  beginnings;  and,  considering  the 

very  great  aliewance  for  theexaggeration  naturally  excite  ringidar  coocurrence  of  advantagss  which  Greece  pre- 

edbytheillusionaof  an  art  yet  new,  must  have  equalled  sented  for  the  growth  of  the  fine  arte,  it  would  have 

in  eucelleaee  any  thing  that  modem  genius  has  been  been  surprising  had  they  not  reaohed  great  excellenee* 

able  to  produce*.    lai  this  bmnch  of  ous  suiigeet,  we  We  find  in  Greece  a  number  of  small  states  occupying 

have  not  to  grope  in  a  barren  wiMemess,  where*  but  a  the  finest  climate  of  the  world,  full  of  vigour  ami  ta« 

lew  senttered  and  imperfect  remnants  of  art  or  infor-  lent,  animated  by  the  apirit  of  independence  and  enm« 

matien  ia  all  we  have  to  judge  by ;  the  progress  of  the  ladon,  striving  to  outstrip  each  other  in  every  road  to 

art  in  Greece  ia  no  longer  a  mere  matter  of  historic  cu»  eminence^  either  by  military  glory  or  mental  acquire* 

rioslty,  but  a  rich  mine  from  whence  both  advantage  ments,  stimulated  by  the  fire  of  geniusi  and  gifmd  by 

and  entertainment  are  to  be  drawn.      Time  has  no  nebure  With<  beauty  of  person  surpaming  their  contempo* 

doubt  enveloped  much  in  doubt,  and  mowed  down  a  rsriea.  Accordingly,  in  every  acquirement  of  which  hti- 

great  proportion  of  the  luxuriant  harvest,  but  valuable  man  nature  is  susceptible,  the  genius  of  the  Greeks  seem 

gleanings  still  remain  amply  to  repay  the  consideration  to  have  soared  above  that  of  every  other  nation ;  whether 

of  the  subject.  by  their  vidour  in  arms,  the  celebrity  of  theirachoole, their 
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Greece,  political  ettabliahments^their eloquence,  poetry,  statuary^ 
and  architecture.  We  cannot  suppose,  therefore,  that- 
painting  should  fail  to  ioin  the  train,  although  theperisb- 
able  nature  of  its  prodactions  should  deprive  us  of  the 
ocular  evidence  of  facts,  which  in  the  more  permanent 
branches  of  the  fine  arts  still  remain  in  such  profusion  as 
to  attest  the  masterly  skill  and  taste  of  Greek  artists. 
But  there  are  so  many  essentials  common  to  both,  that 
the  monuments  of  sculpture  bear  equal  testimony  in  fa- 
vour of  the  pencil ;  as  they  require  the  same  knowledge 
and  correctness  of  design,  the  same  grace,  elegance,  and 
fire  of  geniui.  Where  the  one  is  found  to  flourish,  we 
do  not  nesiiate  to  admit  the  existence  of  the  other.  Nor 
have  we  any  reason  to  receive  with  doubt  the  account 
given  by  Pliny,  and  other  ancient  authors,  who  lavish 
their  praises  on  the  labours  of  the  Grecian  pencil.  They 
exalt  with  the  same  enthusiasm  the  excellence  of  their 
sculpture;  and  in  this  last  we  have  abundant  testimony 
that  they  do  not  mislead  us  in  their  judgment  of  them. 

Yet  there  are  many  who,  judging  from  the  few  im- 
perfect specimens  of  painting  that  have  reached  our 
day,  refuse  to  admit  that  the  ancients  really  did  possess 
any  adequate  knowledge  of  the  art,  compared  to  our 
ideas  of  the  excellence  attainable  by  it  We  shall  not 
find  any  difficulty,  when  we  come  in  the  sequel  to  talk 
of  these  remnants,  in  showing  their  incompetency  to 
lead  to  any  such  conclusion.  We  do  not  deny  that 
the  praises  bestowed  by  ancient  authors  on  the  works 
of  art,  must  always  be  commensurate  to  the  state  of 
perfection  it  had  reached  at  the  time,  and  to  their  ca- 
pacity of  judging.  The  peasant  admires  the  wonder- 
ful art  of  the  sign-painter,  or  the  wooden  cuts  of  his 
collection  of  ballads,  as  great  efforts  of  genius.  Every 
thing  is  excellence  that  excels  what  we  are  used  to, 
and  the  artist  who  advances  a  step  beyond  his  contem* 
poraries  becomes  a  prodigy  ;  but  where  knowledge,  in 
all  the  various  branches  of  the  fine  arts,  has  generally 
difiused  itself  over  the  great  body  of  a  people,  as  we 
know  to  have  been  the  case  among  the  Greeks,  to  a  de- 
gree unequalled  by  any  other  nation,  either  at  that  time 
or  since ;  we  may  confidently  rely  upon  what  their  au- 
thors confidently  assert,  although  the  nature  of  the  case 
admits  of  no  other  evidence  to  corroborate  their  opinion. 
When  Cicero,  Aristotle,  Pliny,  and  others  of  the  great 
luminaries  of  andent  literature,  judge  with  precision  of 
the  beauties  of  writing  and  composition,  of  the  excellen- 
cies of  their  poets  and  orators,  we  find  the  opinions 
they  express  on  these  subjects  amply  borne  out  by  the 
testimony  of  their  works.  When,  therefore,  they  ex* 
erctse  a  similar  discrimination  of  judgment  as  to  the 
perfections  of  their  painters,  pointing  out  with  all  the 
precision  and  scrutiny  of  critics  the  defects  of  such  and 
anch  individual  performances ;  their  good  taste  and 
competency  to  judge  can  be  as  little  questionable  as 
the  fact  of  their  having  seen  what  they  not  on- 
ly describe,  but  dwell  on  with  the  delight  of  amateurs. 
They  draw  with  scrupulous  nicety  the  parallel  be- 
twixt the  productions  of  their  great  statuaries  and  paint* 
ers,  who  are  classed  in  an  equsl  scale  of  eminence:  They 
at  the  same  time  lament  the  very  great  decay  of  the 
art  in  their  own  day,  compared  to  what  it  was  some 
centuries  before ;  and  expose  tJie  deficiency  of  the  Ro« 
man  artists,  some  of  whose  works  remain  to  verify  the 
truth  of  their  criticism. 

The  sute  of  the  arts  in  general,  in  the  time  of  Homer, 
was  probably  not  quite  so  far  advanced  as  the  enthu- 
siasm of  some  of  the  admirers  of  that  poet  lead  them 
to  infer ;  but  we  cannot  go  so  far  as  to  admit,  that  the 
circiunstanoe  of  his  not  precisely  mentioning  the  art  of 


painting  in  his  poem,  is  sufficient  to  make  us  oonclade,  Gw 
that  painting  did  not  exist  before,  the  period  he  de*  '^'V 
scribes;  and  that,  in  this  respect,  Greece^  before  the  sge 
of  Pericles,  remained  in  utter  ignorance  of  die  art 
Much  refinement  in  paintine,  or  knowledge  of  dsn 
spective,  either  linear  or  aerial,  is  not  to  be  lookedfor 
at  this  early  age ;  but  every  authority  of  ancient  hii« 
tory  unites  to  prove,  that  the  art  was,  to  a  oettam  ex- 
tent, practised,  and  that  representations  in  bassc^relievo 
were  much  in  use,  which  implies  at  least  a  knowledge 
of  design. 

The  exquisite  compositions  so  beautifully  describ- 
ed by  Homer,  as  embossed  on  the  shields  and  sr- 
mour  of  his  heroes,  may,  in  point  of  execution,  pei^ 
haps,  have  been  somewhat  inferior  to  the  masterly  ez« 
cellence  of  his  description ;  but  the  design  and  ocraipo* 
sition,  which  is  all  that  we  argue  for,  U  naturally  im- 
plied in  the  circumstance  of  their  furnishing  subject 
for  his  poetic  delineation.  It  is  a  subject  of  oontroveny 
whether  thesedecorations  were  sculptured, cast, or  ptint- 
ed ;  but,  in  so  far  as  it  proves  the  existence  of  aknowledge 
of  design  at  the  remotest  period  of  Grecian  history,  it  is 
immaterial  for  our  purpose,  as  that  was  an  acquirement 
equally  requisite  for  them  all.  Neither  does  it  avail 
to  maintain,  that  painting  at  least  was  quite  unsuitable 
to  the  uses  to  which  arms  and  bucklers  were  exposed, 
when  we  recollect  the  early  practice  of  dedicating  votive 
shields  as  commemorative  of  heroic  exploits,  and  bang* 
ing  them  up  in  the  temples,'  where  there  was  nothi^ 
to  prevent  their  being  of  a  sufficient  size  to  admit  of  tlw 
representations  necessary  to  convey  the  record  desired 
There  can  be  no  doubt  of  the  high  antiquity  of  this 
practice  anterior  to  the  age  of  Homer.  The  celebrated  Shida 
description  which  he  gives  of  the  shield  of  Achilles,  ^^^ 
which  has  called  forth  so  much  disQUssion,  must  in 
every  view  be  admitted  as  an  undeniable  testimony  of 
the  usage  of  the  age,  and  to  the  taste  which  existed  at 
that  epoch  in  matters  of  art,  as  well  as  one  of  the  earliest 
monuments  of  Grecian  knowledge  in  composition  and 
design.  As  it  was  intended  to  exercise  the  talents  of  an 
omnipotent  artist,  Vulcan,  whose  skill  might  be  sop* 
posed  capable  of  giving  colour  as  well  as  form  to 
his  metallic  materials,  we  are  not  bound  to  infer,  from 
the.  minute  detail  of  colouring,  that  painting  and  not 
sculpture  was  the  art  contemplated  by  Homer.  We  are 
not  even  left  to  form  a  conjecture  respecting  the  pos- 
sibility of  producing  these  metallic  tints.  Homer  tells  os 
that  Vulcan  threw  brass,  tin,  gold,  and  silver  into  the 
fire,  and  drew  from  the  mixture  the  combination  of  co- 
lours required,  dexterously  modifying  them  to  all  the 
delicate  blendings  which  his  subject  demanded :  What- 
ever, therefore,  the  execution  may  have  been,  the  idea 
was  here,  and  however  much  we  may  suppose  it  height* 
ened  by  poetic  hyperbole,  it  is  impossible  to  read  the 
description,  without  representing  to  our  imagination 
a  complete  picture,  or  at  least  a  coloured  basso-relievo ; 
for  he  gives  no  indication  of  a  coloured  sky,  or  of  the 
fiesh-colour  required  for  the  countenances  of  the  figures. 
In  fact.  Homer  seems  willing  to  impress  us  widi  a  no* 
tion  of  the  omnipotent  perfection  of  Vulcan's  srt,  Irj 
superadding  to  that  of  the  accomplished  worker  in 
meuls,  all  the  perfections  and  excellencies  peculiar  to 
sculpture  and  painting,  known  to,  and  of  course  prsc- 
tised  by,  that  age. 

This  subject  is  treated  at  large  in  the  work  of  L'Abhk 
Fraguier,  and  by  M.  Boivin,  who  gives  a  drawing  of  the 
shield,  with  its  multifarious  subjects,  desiffned  hem  the 
description.  Mr.  Pope  likewise  adds  a  dissertation  on 
this  subject,  which  he  considers  to  have  been  a  piece 
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oP  ptintin; ;  and  certainly  his  profound  knowledge  of  yard  in  a  row;  that  in  the  hist  picture  a  mingled  one. 

Homer  ought  to  give  great  weight  to  his  opinion.    He  Lastly,  there  is  a  manifest  contrast  in  the  colours ;  nay« 

observes,  *'  thatthere  is  scarcely  a  speciesorbrandi  of  the  even  in  the  back  ffround^  of  the  several  pieces.     For 

art  of  painting  which  is  not  here  to  be  founds  whether  example,  that  of  the  ploughing  is  of  a  dark  tint;  thai 

history,  battle  painting,  landscape,  architecture,  fruit,  of  the  harvest  yellow;  thatof  the  pasture  green;  and 

flowers,  animals,  Stc"  he  adds«  <^  I  think  it  possible  that  the  rest  in  like  manner/'    Viigil  has  given  a  similar 

painting  was  arrived  to  a  ereater  degree  of  perfection,  testimony  with  Homer,  to  his  belief  of  Uie  state  of  the 

even  at  that  early  period,  than  is  generally  supposed  by  arts  at  the  period  of  the  Trojan  war,  by  various  pictu* 

those  who  have  written  upon  it.    We  may  have  a  high*  resoue  descriptions  in  the  JEneid,  particularly  the  shield 

cr  notion  of  the  art  from  those  descriptions  of  statues,  of  ^neas,  in  imitation  of  that  of  Achilles,  has  all  the 

owing,  tapestries,  sculptures  upon  armour  and  oma»  actions  of  the  Romans  prophetically  represented  on  it 

ments  of  all  kinds,  wnich  every  where  occur  in  our  down  to  the  age  of  Aijgustus ;  and  he  represents  the 

sntbOT;  aa  well  as  from  what  he  says  of  their  beauty,  whole  Trojan  war  as  painted  on  the  walls  of  the  temple 

the  relievo,  and  their  emulation  of  life  itself.    If  we  of  Juno  at  Carthage. 

consider  how  much  it  is  his  constant  practice  to  confine        At  the  period  of  the  Trojan  war,  and  how  long 

himself  to  the  customs  of  the  times  whereof  he  writ,  it  before  we  know  not,  embroidery,  which  implies  a 

will  be  liard  to  doubt  but  that  painting  and  sculpture  knowledge  of  desi^,^  was  the  chief  employment  of 

most  have  been  in  great  practice  and  repute,'*  &c.   "  It  females  of  rank :   it  is  the  employment  that  Homer 

is  ceitain  diat  Homer  had,  whether  bv  learning,  or  by  gives  to  Helen  in  the  third  book  of  the  Iliad,  where 

strength  of  genius,  a  fbll  and  exact  idea  of  painting  in  she  is  represented  as  exercising  her  talent  on  the  ez« 

all  iu  paffts;  that  is  to  say,  in  the  invention,  the  com-  tensive  subject  of  the  Trojan  war.    When  the  newa 

position,  tJie  expression,"  &e.  of  her  husband's  death  was  brought  to  Andromache, 

The  shield  was  divided  into  twelve  compartments,  she  is  found  in  a  small  chamber  embroidering  coloured 

with  a  border  representing  the  sea  encircling  the  pic»  flowers  on  cloth.    Now,  to  work  flowers  on  canvas,  the 

tores,  which  were  different  in  each    compartment,  drawing  must  have  been  previously  traced  upon  it;  and 

meaning  to  represent  the  picture  of  the  whole  world ;  if  not  only  flowers,  but  the  complicated  subjects  of  his* 

snd  so   it  was  understooid  by  the  ancient  authors,  tory,  were  worked,  the  embroiderers  must  have  had  the 

who  mention  it  as  a  master-piece  of  picturesque  sculp«  model  of  a  picture  in  drawing  and  colour  to  guide  their 

tore  or  painting.     The  subjects  were,  1.  A  town  m  work;  so  that  tapestry,  as  Homer  describes  it  to  have 

peace.     S.  An  assembly  of  the  people.    5.  The  se-  existed,  and  to  have  been  practised  at  that  time^  implies 

oate.    4.  A  town  in  war.     5.  An  ambuscade.    6.  A  the  pre-existence  of  painting  in  a  considerable  state  of 

bstde.     7.  Tillage*    8.  The  harvest    9.  The  vint-  advance,  and  long  before  Pliny  admits  of  the  invention 

s{e.    10.  Animals.     11.  Sheep.     12.  The  dance.    Of  having  taken  place. 

the  composition  as  a  picture,  Mr.  Pope  gives  the  follow*  We  have  so  little  to  guide  us  through  the  obscu* 
ing  opinion :  *'  Nothing  is  more  wonderful  than  his  rity  of  these  early  times  as  to  the  real  state  of  the 
exact  observation  ofthe  contrast,  not  only  between  figure  arts,  that  inference  is  all  we  can  pretend  to.  Many 
and  figure,  but  between  subject  and  subject.  The  fluctuations  of  improvement  and  decay,  similar  to  what 
city  in  peace  is  a  contrast  to  th^  city  in  war;  between  the  arts  have  experienced  in  modem  times,  was  most 
the  si^e  in  the  fourth  picture,  and  the  battle  in  the  probably  their  fate  at  a  former  era ;  though  now  we 
sixth,  a  piece  of  pay  sage  is  introduced,  and  rural  scenes  are  as  much  in  ignorance  of  them,  as  of  .the  revolu« 
follow  aher.  The  country,  too,  is  represented  in  war  tions  that  may  have  given  rise  to  them ;  but  the  suppo* 
in  the  fifkb^  as  well  as  in  peace  in  the  seventh,  eighth,  sition  would  explain  the  seeming  inconsistency  of  the 
and  ninth.  The  very  antmals  are  shewn  in  these  two  perfections  ascribed  to  very  ancient  artists,  compared 
different  states  in  the  tenth  and  in  the  eleventh.  Where  with  facts  of  a  much  later  date  leading  to  prove  a  very 
the  subjects  appear  the  same,  he  contrasts  them  some  low  state  of  the  art  Although  we  are  ignorant  of  the 
other  way.  Thus  the  first  picture  of  the  town  in  peace,  fact  that  Homer  was  preceded  by  many  generations  of 
having  a  predominant  air  of  gaiety^  in  the  dances  and  poets  of  merit,  who  raised  the  art  progressively ;  and, 
pomps  of  the  marriage ;  the  second  has  a  character  of  consistent  with  the  usual  course  by  which  genius  deve« 
earnestness  and  solicitude,  in  the  dispute  and  pleadings,  lopes  itself,  to  that  climax  of  perfection  which  he  was  able 
In  the  pieces  of  rural  life,  that  of  ploughing  is  of  a  dif«  to  attain ;  there  is  reason  to  conclude  that  it  was  so,  re- 
ferent character  from  the  harvest,  and  that  ofthe  harvest  ther  than  to  suppose  the  prodigy  of  such  a  luminary  at 
from  the  vintage.  In  each  of  these,  there  is  a  contrast  once  starting  from  the  depths  of  ignorance.  The'olv* 
ofthe  mirth  and  the  labour  ofthe  country  people.  In  servation  applies  equally  to  painting.  We  cannot  sup« 
the  first,  some  are  ploughing,  others  taking  a  cup  of  pose  Homer  to  have  antidpated  by  so  many  generations 
good  liquor ;  in  the  next,  we  see  the  reapers  working  that  taste  for  the  peculiar  excellencies  of  the  fine  arts, 
in  one  part,  and  the  banquet  prepared  in  another ;  in  According  to  Pliny,  the  most  celebrated  painters  of 
the  last,  the  labour  of  the  vineyard  is  relieved  with  Greece  lived  about  seven  or  eight  centuries  before  the 
music  and  a  dance.  The  persons  are  no  less  varied.  Christian  eera,  when  the  art  was  in  such  high  consider* 
old  and  young  men  and  women  ;  there  being  women  ation  as  to  constitute  one  of  the  subjects  of  contest  at 
in  two  pictures  together,  namely,  the  eighth  and  ninth.  Delphos,  ^and  likewise  at  Corinth.  In  one  of  these. 
It  is  remarkable  Siat  those  in  the  latter  are  of  a  dif-  Panseus,  the  brother  of  Phidias  the  statuary,  exhibited  Pansiu. 
ferent  character  from  the  former ;  they  who  dress  the  a  painting  of  the  battle  of  Marathon,  in  which  the  prin. 
supper  being  ordinary  women,  Uie  others  who  carry  cipai  figures  were  as  large  as  life,  and  represented  por- 
baskets  in  the  vineyards,  young  and  beautiful  virgins ;  traits  of  the  leading  chiefs.  This  implies  a  pretty  ad- 
and  these,  again,  are  of  an  inferior  character  to  those  in  vanced  state  of  the  art,  and  likewise  that  ptirtraits  of 
the  twelfth  piece,  who  are  distinguished  as  people  of  these  generals  existed  before  the  painting  ofthe  battle; 
condition  by  a  more  elegant  dress.  There  are  three  several  of  them  not  being  then  in  life,  as  the  picture 
dances  in  the  buckler  ;  and  these,  too,  are  varied :  that  was  painted  at  a  period  somewhat  later  than  die  sera  of 
at  the  wedding  is  in  a  circalar  figure;  that  of  the  vine-  the  battle.    It  is  possible,  however,  that  the  painter 
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Gnte^  Xfwr^  to  the  s^itr  ani  •{mpkr  ^moitis  pf  aioerttmhiji^ 
^^■nr*^  ib«  p^wpfi*  jpl^nded  by  hi$  figures,  by  writing  their 
Qnqies  und^  e^qk;  vfhidi  was  noi  an  unfrequent  iMrae« 
UQ^  wi|b  Gre^k  arti6t8>  and  takes  away  tut  a  Utile  from 
^  b9a^#d  m^rit  oi  the  resemblonoe.  The  picture  was 
afterwards  buog  iip  ^ar  public  Jnapeetion  in  tlie  portioo 
of  the  Poeciie  at  Atinsns.  Panaciis  lived  44^  years  be^ 
fore  tbe  Cbri«tia9  ^ra.  His  works  were  much  admired 
io  tbe  best  dsys  of  pointing  at  Athens,  yet  at  one  of  the 
contests  for  superiority  in  psinting  held  at  De)phos>  he 
was  vanquished  by  bis  rival  Timagoras.  Those  pictut 
resque  combats  must  have  contributed  much  towards 
the  improvement  of  the  arta«  There  is  a  picture  of  a 
battle  particularly  mentioned  as  having  been  painted  by 
Bularchus  some  cpaturies'ant^rior  to  this  period ;  the  me- 
rits of  wbich  are  6ajd>  though  without  much  probability 
of  truths  to  have  been  such  aa  to  induce  a  king  of  Lydia 
to  give  its  w^'ght  in  gold  for  the  acquisition.  This 
story  seems  to  have  become  an  hereditaiy  fable  in  the 
art,  as  those  who  have  visited  the  cabinets  of  the  Con- 
tinent must  haVe  remarked^  in  most  of  which  some  le« 
gend  of  the  Kind  ia  generally  recorded. 

There  are  many  Greek  artists  enumerated  before 
the  aga  of  PanseuSy  of  whom  there  is  little  material 
Phidiai.  %f>  remark.  {lis  brother  Phidias,  the  illustrious  ata.. 
tuary^  was  likewise  ai  painter  before  be  devoted  him- 
self entirely  to  sculpture.  About  the  same  period 
flourished  Polygnotus  of  Thasua,  several  of  whose  pic- 
tures were  afterwards  carried  to  Rome,  and  two  of 
theni  are  described  by  Pausanias,  in  whose  time  they 
must  have  been  five  or  six  hundred  years  old;  so 
that  their  mode  of  psinting  had  at  least  the  merit  of 

Seat  durability.  Polygnotus  is  much  praised  by  Pliny 
r  composition ;  and  Aristotle  gives  him  the  reputa- 
tion of  painting  the  manners  or  character  of  the  Bge 
with  great  accuracy.  He  worked  chiefly  for  the  deco- 
lation  of  the  great  portico  begun  by  Pansnis.  His 
compositions  were  of  great  siae ;  and  when  we  And  him 
praised  for  the  indignant  flush  of  modesty  in  the  coun- 
tenance of  his  Cassandra,  it  argues  no  mean  powers  of 
pencil.  Micon,  his  contemporary  and  rival,  in  decorat-* 
ing  the  Pocile,  painted  the  battles  of  the  Amaaons, 
and  excelled  in  bis  representation  of  horses,  which  is 
far  from  an  easy  part  of  the  art.  He  bad  a  rival  in  this 
particular  branch,  in  Pauson,  of  whom  there  is  an  an- 
ecdote recorded  by  Plutarch,  which,  if  true,  says  very 
little  for  the  style  or  excellence  of  the  painter.  He  had 
received  a  commission  to  paint  the  picture  of  a  horse 
rolling  on  his  back.  He  represented  the  animal,  how- 
ever, galloping ;  and  when  the  purchaser  complained 
that  his  order  was  not  executed^  Pauson  desired  him  to 
turn  the  picture  upside  down,  and  he  would  find  that 
it  was  so.  If  this  was  not  a  jest  oi  the  day  upon  the 
painter's  imperfections,  it  seems  to  indicate  that  pictures 
were  then  psinted,  as  we  see  on  Etruscan  vases,  like 
basso-relievos,  without  either  ground  or  sky,  and  quite 
detached,  upon  a  dark  back  ground.  Still  the  picture 
could  have  np  light  and  shade,  and  must,  in  design, 
have  been  very  imperfect,  to  admit  of  the  energetic  play 
of  the  muscles  and  limbsi  in  the  action  of^alJoping, 
having  any  resemblance^  when  reversed,  to  the  loose 
motions  of  a  horse  roUing.  Dionysiua  of  Colophon,  who 
painted  in  miniature,  excelled  in  the  minute  accuracy 
of  his  works.  Pliny  enumerates  various  other  artists 
who  preceded  the  fourth  century  before  Christ ;  but  it 
was  not  until  the  ninety.fourth  Olympiad,  that  the  art 
reached  its  greatest  epocb  in  Greece  under  ApoUodorus 
and  Zeuxis,  at  which  time  there  shone  a  celebrated  ga- 
laxy of  coqipetilors  for  the  palm  of  paintiing« 


Apollodorus  of  Athens  advanced  the  art  of  psintiss  Creii 
e(»isiderably  in  the  important  matter  of  light  and  ahide,  wy 
by  remarking  that  the  shade  always  partook  of  the  csl 
lour  of  the  objects  which  ho  endeavoured  to  blend  ia 
tile  shading,  so  as  merely  to  obscure  the  colour.  Ths 
want  of  this  art  in  his  predecessors^  must  have  sees. 
sioned  great  harshness  in  their  mode  of  eokwriug;  sDd 
accordingly  all  the  ancient  authora  af[ree  in  giving  great 
peference  to  his  works,  some  of  which  were  stiU  eiist* 
mg  in  Pliny's  time  at  Pergamow 

Zeuxis  formed  an  epoch  in  the  art  of  painting  by  theZmii 
refinement  of  his  composition,  quitting  the  crowded 
s^le  of  the  more  anci^t  school,  who  sought  to  inerstts 
the  interest  of  their  subject,  and  coQvey  ks  full  mesoi 
ing,  more  by  accumulating  figures  and  accessaries,  thsa 
trusting  to  the  individual  perfectiona  of  their  priueipsl 
figures.  Zeuxis  studied  and  selected  what  was  mort 
beautiful  it)  nature,  wtucb,  of  course,  led  him  to  th» 

t reference  of  the  female  sex.    He  was  very  proud  oC 
is  famous  picture  of  Helent  composed  of  the  perlec* 
tions  of  the  five  most  beautiful  girls  of  Crotona,  whosst 
to  the  painter  for  that  purpose.     Ho  painted  Jupiter 
surrounded  by  all  the  deities,  and  the  mIsAt  Usroiles 
strangling  the  serpent,  with  his  mother  in  alarm  beside 
him«  and  Amphitrion  coming  to  his  assistance.   He 
became  so  ridi  from  the  produce  of  his  picturesj  snd  so 
vain  from  the  admiration  they  attracted,,  that  at  last  hs 
merely  exhibited  his  works,  alleging  that  they  were 
incapable  of  being  paid  for ;  a  resolution  in  which  the 
history  of  the  art,  both  in  ancient  and  modem  tinieSf 
does  not  show  that  he  foupd  many  imitators.    The  trite 
anecdote  of  the  bunch  of  grapes  which  the  bird^  ctme 
to  pick,  is  told  of  Zeuxis,  and  arguea  leas  for  bis  prsi«s 
than  is  generally  attributed  to  him  from  this  judgment 
of  the  giddy  birds,  as  the  grapes  were  said  to  have  been 
held  up  by  a  child,  whose  resemblance  does  not  seem  to 
have  been  sufficiently  striking  to  frighten  the  birds  swsy* 
Such  attempted  illusions  are  unworthy  of  the  art,  snd 
have  gone  far  to  cramp  the  genius  of  some  of  our  nuKlero 
schools,  which,  like  the  older  German  artists,  showed  ts« 
lent  capableof  accomplishing  better  things  than  to  waste 
their  ingenuity  on  tricks.    The  Italians  esJl  it  ing9tnu 
and,  among  them,  Bassano  condescended  to  practise  tt 
very  much.    He  painted  a  hook  as  if  laid  upon  one  of 
his  pictures,  and  met  with  what  he  conceived  a  glorious 
reward,  when  Annibal  Caracci  was  deceived  by  it,  snd 
tried  to  remove  the  book.     The  painter  Gennari  poi* 
sessed  and  practised  this  trick  so  successfully,  as  to  ob- 
tain the  surname  of  the  Magician ;  but  in  fact  it  argues 
no  great  stretch  of  art  to  deceive  animals  at  least,  ss, 
without  demonstrating  much  judgment  in  the  fine  arts* 
dogs  have  often  been  known  to  recognise  their  master's 
picture,  and  the  more  readily  that  the  portrait  was  ibst 
sort  of  daub  emphatically  denonuoated  a  staring  like* 
nees.     Neither  can  we  allow  much  discrimination,  or 
picture  knowledge,  in  the  feathered  tribe,  who  are  w 
easily  scared  from  a  new  sown  field  by  the  tattered  ef- 
figies erected  for  that  purpose. 

To  return  to  Zeuxis ;  his  vanity  led  him  upon  one 
iXMsasion  to  appear  at  the  Olympic  games  in  a  purple 
robe,  as  indicative  of  his  sovereignty  in  the  arts,  with 
his  name  embroidered  upon  it  m  gold  letters,  wbich 
obtained  him  the  mortification  of  a  very  cold  reception 
for  the  picture  he  exhibited.  It  was  that  of  the  female 
centaur  suckling  her  young.  The  male  pentaur  sppesrs 
in  the  back  ground,  holdm^  up  a  hon  cub  to  frigbten 
the  baby  centaurs.  The  painter  bad  succeeded  in  re- 
presenting a  \^ry  beautiful  woman  in  the  upper  psrtot 
the  figure,  and  as  beautiful  a  mare  in  the  under  bsi^ 
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rwe*.    Mdinm^  on  a  grain  field.   'Sie  wn^  reprMMHed  doub*  f>uUtion,p«niciil»rlyibr  bis  fuctvire  of  a  youthful  war-    Greece 

nr^^  )y  piondcd  at  a  nursey  too  of  the  litUc  monatcra  b^  nor  hastening  to  battle.    Aristides  of  Thebes  painted  ^7^7^ 

ing  «ati«fied  with  the  animal  food  of  tbe  quadmpeda  ;  the  pipture  of  a  town  tidcen  by  asisault,  and  plundered ;  ^"*^*<'*'- 

while  the  wonian  half  caretaaa  and  nourisbea  the  other  and  another  battle  piece^  for  which  Pliny  says  he  re- 
in her  boaoni.    Lueian,  who  describes  this  picture,  of   ceived  one  Jiundred  dradims  for  every  figure  .in  the 

which  he  had  seen  a  copy*  (the  original  having  been  picture :  but  we  hasten  to  Apelles^  the  Raphslel  of 

lost  at  sea  when  sent  by  '8ylla  to  Italy,)  says,  that  it  Greece. 

was  amaaterly  pedbrmance,  full  of  agreat  many  drol-  The  whole  of  antiquity   seems  to  unite   in    the  Apelles. 

kriea,  very  proper  to  the  mibj^ct,  and  finely  imagined,  praises  of  this  gi-eat  artist^  and  that  not  merely  for 

BoakiDg  the  fuokure  exceedingly  gay.    He  particularly  nia   transcendent  talents^    which  raised   the    art    of 

adaahres  the  imagination  and  ezeaution  of  so  whimsical  painting  to  the  acm^  of  perfection,  which  it  never 

a  subject ;  the  rough  ferocity  of  the  male,  with  vaat  aurpassed  in  the  ancient  world,  and  never  equalled 

abooklera  entirely  covered  with  hair,  and  smiling  in  a  in  modern  times,  until  Raphael  again  led  to  that  point 

wild  and  ghastly  manner  at  the  effect  of  hia  own  jest,  of  perfection  which  it  seems  never  destined  to  pass ;— - 

contraated  with  the  exquisite  beauty  of  the  female,  like  but  likewise,  as  was  the  case  with  Raphael,  for  his  msny 

a  very  fine  woman,  though  ornamented  with  hose's  amiable  qualities.    For  Apelles,  though  aware  of  hia 

eara ;  and  so  dexterously  waa  the  oommiztion  of  naturea  own  excellence^  and  sufficiently  tenacious  of  the  dignity 

managed,  aa  almost  to  dude  observation.    One  ^  the  of  his  art,  seems  to  have  been  so  without  vanity  or  selt- 

infanta  aeema  savage  and  fierce,  while  the  other,  with  conceit;  he  was  just  and  liberal  to  others,  and  anxious  to  • 

childish  umplicity  and  alarm*  stares  at  the  lion,  while  encourage  genius  wherever  he  could  discover  it,  without 

it  bangs  on  its  mother's  breast.  a  thought  of  that  paltry  jealousy  which  so  often  tar-   . 

Zeozis  made  uae  of  very  few  cokmrs,  never  exceed-  nishea  the  splendour  of  the  brightest  genius.    Apelles 

ingfottr,and  at  timespainted  in  the  monochromatic  style,  united  all  the  great  qualities  of  a  pinter,  though  he 

with  two  only.    His  last  work  waa  that  of  a  ridiculous  had  the  modes^  to  acknowledge  that,  in  some,  he  was 

okl  woman,  aa  he  is  reported  to  have  died  of  a  fit  of  excelled  by  a  rival ;  but  hia  great  excellence  was  the 

laaitfater  at  the  whimsical  production  of  hia  own  fimcy.  fame  as  Raphael'a,  a  captivating  grace  and  simplicity. 

The  coitfemporarieB  of  Zeuxia  were  Androcydes  and  joined  to  a  playfulness  of  execution,  which,  more  than 

i^^  Parliaaiaa  of  ffphesus.  The  worka  of  this  last  are  much  Any  thing,  conveys  tbe  idea  of  a  perfect  master.  Apellee 

praised  for  expression.    He  painted  a  celelNrated  pic-  ^^  honoured  with  the  friendship  of  Alexander  the 

ture  of  thepeonle  of  Athens,  besidea  many  otheia  that  Great,  as  much  aa  Titian  was  by  that  of  Charles  V. ; 

are  enumented  by  Pliny.    He  defeated  Zeuxis  in  a  although  the  conqueror  testifiea  his   esteem  for  the 

trial  of  skill,  and  aeema,  by  all  accounts^  to  have  vied  painter  in  a  way  which  might  not  have  been  so  ac» 

with  him  equally  as  a  coxcomb  in  the  finery  of  his  dress,  ceptable  to  tbe  manners  of  the  emperor *s  time,  by  pre- 

and  conceit  of  hia  ovm  talent,  aa  he  had  the  extra va-  aenting  him  with  hia  beautiful  concubine,  Pancaste, 

ganoe  to  paint  his  own  portrait  in  the  character  of  Mer-  in  property ;  who  had  sat  for  his  celebrated  picture 

cttvy,  alleging  that  he  was  descended  of  Apollo  himself,  of  Venus,  afterwards  brought  to  Rome.    Ape]1es  waa 

and  expe^ed,  accordingly^  the  ready  adoration  of  his  very  learned  in  his  profession,  a  quality  which,  in 

countrymen.    He  competed  with  Timanthes  in  paint-  Greece,  waa  wisely  esteemed  essential  to  the  suc- 

iog  the.  contest  ct  Ajax  and  Ulyases  for  the  arms  of  cessful  prosecution  of  the  art ;  and  which  was  not 

I           Achilles,  in  which  he  was  deftatM.    He  was,  notwith-  confined  to  the  more  immediate  branches  of  inform- 

atanding,  a  painter  of  great  merit,  as  well  aa  bis  ad  ver-  ation  connected  with  the  study  of  painting,  but  ekn- 

aary.    Timanthes  ia  principally  known  by  bis  picture  braced  the  general  field  of  science.    It  was  to  this,  ful- 

of  the  sacrifice  of  Iphigenia,  ao  much  praised  on  account  ly  as  much  as  to  thdr  excellence  as  painters,  that,  in 

of  the  judicious  and  beautiful  idea,  so  often  repeated  Greece,  the  professors  of  the  liberal  arts  were  held  in 

since,  of  representing  Menelaus,  die  unfortunate  father  auch  high  estimation.  And  we  shall  find,  when  we  look 

of  the  victim,  hiding  hb  face  in  that  overwhelming  ^  the  history  of  later  times,  that  there  were  few  of  the 

agony  of  grief,  the  intensity  of  which  is  thus  implied  as  great  masters  of  the  art  who  were  not  at  the  same  time 

exceeding  the  power  of  art  to  imitate.    There  followed  learned  men.  Leonardo  da  Vinci,  in  whom  the  art  may 

Eupompus  of  Sicyone,  who  had  the  merit  of  founding  be  said  to  have  revived,  was  a  man  of  general  and  pro- 

a  new  siehool,  where  a  greater  variety  of  colours  were  found  learning,  as  well  as  were  most  of  the  others  whose 

used  than  had  formerly  been  the  practice.   He  instruct-  names  stand  high.   The  diffusion  of  the  art  has  now  un- 

nphi-  ed  Famphiliua  of  Macedonia,  whose  chief  inerit  is  in  fortunately  reduced  it  to  a  state  of  prostitution,  where 
having  been  the  master  of  Apelles,  tbe  greatest  painter  a  learned  painter  is  a  prodigy  rarely  to  be  found.  But, 
of  antiquity.  leurcod  as  Apelles  was,  he  had  the  modesty  to  court. 
It  ia  a  remarkable  coincidence,  and  perhapa  more  and  profit  by,  the  criticism  of  the  public,  for  which  pur^ 
than  coincidence,  that  Pietro  Perugino,  who  had  tbe  pose  he  was  in  the  practice  of  exposing  his  pictures  for 
glory  of  instructing  the  greatest  luminary  of  modem  public  inspection,  dose  to  where  he  prosecuted  his  la- 
art,  Raphael,  ahould  have  resembled  Pmnphilius  to  a  bours,  in  order  to  have  the  advantage  of  overhearing, 
remarkable  degree' in  the  peculiar  bent  of  bis  talent;  without  being  seen,  any  remarks  that  were  made  upon 
which  waa  that  of  extreme  truth  and  accuracy,  and  them.  This  practice  is  said  to  have  given  rise  to  the 
which  generated  a  similarly  stiff,  cold,  and  dry  manner,  well  known  apostrophe  of  "  Ne  sutor  ultra  crepidam." 
Pliny  deacribes  him  as  very  learned  in  every  thing  coo-  As  a  ahoemaker,  examining  one  of  his  pictures,  is  said  to 
nected  with  hia  art,  chiefly  aa  relating  to  arithmetic  and  have  remarked  a  slight  inaccuracy  in  the  construction 
geome^,  without  a  profound  knowledge  oi*  which  he  of  the  sandals  worn  by  one  of  the  figures  in  his  pic- 
maintaincd  that  a  painter  could  not  succeed.  This  fadt  ture,  Apelles  took  advantage  of  the  hint,  and  correct- 
ia  remarkable,  in  so  far  aa  it  seems  satisfactorily  to  re-  .  ed  the  error.  The  cobler,  when  he  saw  the  correc-  . 
fate  the  aupposition  of  the  Greeks  being  unacquainted  tion,  was  so  elated  with  his  own  acuteness,  that  he 
with  perspective;  for  in  no  other  way  can  we  under-  .bethought  himself  of  hazarding  a  few  criticisms  on  the 
stand  the  dependence  of  painting  on  geometry.    About  leg,  aa  ne  had  succeeded  so  well  with  the  foot,  which 

on.       the  same  period,  Theon  of  Samoa  gained  a  high  re-  drew  from  the  judicious  painter  the  advice  that  has  so 
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Greece,    often  been  uBed  fiince;  and  it  were  well  for  the  peace  of   the  calumniator,  whose  jealousy  oocaaioned  the  fiunooi  g^ 
^^~r  —^  eociety  were  it  not  so  often  lost  sight  of.  pictare  of  Calumny,  by  Apelles.  He,  as  well  as  Psunu,  ^ 

From  the  accounts  given  of  the  various  pictures  painted  m  the  taste  which  has  been  since  adopted  by  the 
painted  by  Apelles,  which  call  forth  commendations  Dutch  school.  In  «  picture  ofasacrifioe  painted  by  Pau. 
in  every  particuhur  quality  of  the  art;  he  seems  par-  sias,  he  is  said  to  have  introduced  a  bladEoz,  seen  direcu 
ticularly  to  have  studied  the  pleasing- illusion  of  ly  in  front,  but  executed  with  such  skill  in  penpective, 
fore-shortening,  which  implies  a  degree  of  know-  as  to  make  the  whole  length  of  the  animal  be  distinctly 
ledge  and  address  that  has  been  often  denied  to  the    perceptible,  andas  much  so  to  appearanceas  if  it  had  been 

'  ancients.      The   thunderbolt  held   in   the    hand   of    seen  sideways.    The  rich  Lucullus  gave  no  lesa  a  ran, 

Alexander,  painted  in  the  character  of  Jupiter,  was  according  to  Pliny,  than  two  talents,  about  £500,  for  a 
aaid  to  advance  beyond  the  picture.  His  celebrated  copy  of  his  picture  of  the  flower  girL  With  Pausiu 
allegorical  picture  of  Calumny  was  likewise  the  subject  originated  the  idea  which  has  been  so  mndi  repeated 
of  much  praise  among  the  ancients.  The  occasion  of  by  the  Dutch  school,  of  representing  the  countenance 
this  picture  was  an  accusation  brought  against  Apelles,  of  a  person  drinking,  as  seen  throum  a  glass  tankard, 
when  in  Egypt,  by  the  jealousy  of  one  of  his  rivals.  'Nothmg  could  be  more  perfectly  a  Dutch  subject  than 
The  charge  having  been  entertained  by  Ptolemy,  occa-  a  boy  blowing  up  a  piece  of  charcoal  with  which  hii 
sioned  the  return  of  Apelles  to  Greece,  where  he  took  own  countenance  is  brilliantly  illuminated.  This  wutbe 
this  means  of  vindicating  his  character,  and  teaching  to  roaster  piece  of  Antiphilius's  performances.  Euphia- 
the  world  a  good  moral  lesson.  He  represents  Calumny  non  painted  the  battle  of  Mantinea,  so  much  praiaed 
as  a  female  of  haughty  mien,  and  ma^ificently  attired,  by  Plutarch  and  Pausanias,  and  a  picture  of  the  Ar- 
with  a  fierce  and  malicious  expression,  in  one  hand  hold-  gonauts,  painted  by  Cydias,  was  bought  by  the  Ro- 
ing  a  flambeau,  and  with  the  other  dragging  a  young  man  orator  Hortensius  for  forty-four  thousand  leii 
man  by  the  hair,  who  holds  his  hands  up  to  heaven,  as    terces. 

if  declaring  his  innocence.  Pale  wasted  Envy  precedes,         Pliny  makes    no  mention  of  iEtion,   who  lifedJBtk 

with  piercing  eyes,  and  behind  is. a  crowd  of  female    not  long  after  Apelles.     He  is  taken  notice  of  by 

harpies,  with  artful  smiles.    This  train  approaches  the    Cicero  among  the  great  painters.  His  principal  pictare, 

judge,  who  readily  holds  out  his  hand  to  Calumny,    which  he  exhibit^  at  the  Olympic  games,  was  the 

In  the  back  ground  appears  Repentance  in  tears,  and    marriage  of  Alexander  and  Roxane,  described  at  some 

preparing  to  receive  Truth,  who  is  seen  coming  up    length  by  Lucian,  as  having  been  remarkably  happy 

from  a  considerable  distance.  Much  has  since  been  bor-    in  the  allegorical  employments  given  to  a  number  of 

jrowed  from  this  noble  composition.  little  Cupids.   We  should  imagine  that  he  was  describ- 

Prptogenes*     Protogenes  of  Rhodes,  who  was  the  contemporary  of    ing  a  composition  of  Albano,  so  close  is  the  resemblance 

Apelles,  was  a  careful  painter,  whose  merits  were    of  style.     The  difi*erent  pieces  of  the  hero's  annour  are 

brought  into  notice  through  the  good  offices  of  Apel-    lying  about,  and  occupy  the  attention  of  the  little  Ca< 

les.   He  is  said  to  have  ^finished  with  such  laborious  toil    pids,  who  are  seen  exercising  every  sort  of  playfol  in- 

as  to  hkve  been  occupied  seven  years  in  the  execution    vention  in  tricking  each  other,  and  mocking  the  grarer 

of  one  picture,  which  he  painted  several  times  over,  in    personages  of  the  piece ;  marching  about  under  the  bur* 

order,  by  giving  so  thick  a  body  of  colour,  to  secure  its    den  of  some  piece  of  armour,  witii  the  grotesque  air  of 

durability.    Apelles  accused  him  of  working  off  the    warriors,  while  a  cunning  little  rogue  hides  himself  in 

spirit  of  his  composition  by  over-finishing ;  he  was    ambuscade  within  the  coat  of  mail,  impatient  to  pity 

in  great  poverty,  and  painted  ships  to  gain  a  livelihood,    off  his  stratagem,  and  scare  the  warlike  troop.    Were 

There  is  an  anecdote  mentioned  of  his  great  composure    we  to  describe  the  beautiful  realisation  of  these  ideal, 

during  the  siege  of  Rhodes  by  Demetrius  Phalereus,    in  the  loves  of  Cupid  and  Psyche,  with  which  the  di- 

having  been  found  quietly  at  work  by  the  besiegers ;    vine  master  of  modem  art  has  decorated  the  Faroei- 

but  this  story  is  at  variance  with  the  account  of  the    iana,  where  colouring  and  the  excellent  disposition  of 

siege  given  by  Aulus  Oellius,  in  the  16th  Chap.  1st    light  and  shade  seem  carried  to  the  height  of  perfec- 

Book,  who  places  the  event  after  the  death  of  Proto-    tion,  it  could  only  be  in  similar  terms;  and  it  is  difficult 

genes,  and  states  that  the  possession  of  his  famous  picture    to  suppose  any  inferiority  in  the  ancient  artist  with 

of  lalysus,  which  the  Rhodians  valued  as  the  treasure  of    whom  the  conception  originated. 

their  city,  was  one  motive  for  pushing  the  siege  with        We  now  draw  near  the  close  of  the  list  of  celebrated 

such  determination.    At  the  representation  of  the  de-    painters  of  Greece ;  for  the  art  had  already  passed  its 

puties  of  the  town  to  Demetrius,  that  the  picture  would    meridian.  It  reached  its  greatest  altitude  in  tiie  age  of 

certainly  be  consumed  if  he  persisted  in  burning  the    Pericles,  when  Apelles  flourished,  and  not  being  able 

town,  he  is  reported  to  have  refrained  from  continuing    to  pass  that  point  of  perfection  to  which  his  powerful 

the  siege.     If  there  is  any  truth  in  this  story,  it  shows    genius  had  raised  it,  it  could  not  remain  stationsiyi 

painting  to  have  been  held  in  a  degree  of  estimation  at    but,  consistently  with  the  usual  tendency  of  human  sf> 

that  time,  which  surpasses  any  thing  we  know  of  it    fairs,  began  rapidly  to  fall  back,  increasing  in  speed  u 

since.     The  picture  repesented  the  founder  of  Rhodes    it  descended.     We  find  the  marks  of  lan^or  and  eff^ 

returning  from  the  chase  with  his  dog,  the  painter    minacy  where  the  vigour  of  creative  genius  had  shone 

wishing  to  represent  the  foam  about  the  dog's  mouth,    before ;  a  degraded  wectation  of  refinement,  sopplsat. 

.  in  which  he  failed  of  success,  is  said  in  a  fit  of  despair    ing  the  noble  simplicity,  truth,  and  grace,  which  cba* 

to  have  tossed  the  pencil  at  the  picture ;  this  accidental    racteriaed  the  ascending  progress  of  art  in  Oreeor. 

stroke  fell  so  fortunately  on  the  dog's  mouth,  as  to  pro-    Having  once  mastered  the  great  difliculties  of  au  art, 

•duce  at  once  what  he  had  so  long  laboured  in  vain  to    and  possessed  ourselves  of  the  attainments  in  which 

accomplish.    Nichomacus,  who  succeeded  Protogenes,    real  excellence  consists,  the  restless  principle  of  ov 

excelled  iii  the  opposite  extreme  of  rapidity  of  execu-    nature  will  not  suffer  our  remaining  satisfied  with  tha 

tion,  with  a  light  and  easy  pencil.  acquirement  of  what  is  possible,  we  atrive  to  refine  p^' 

Pausias.  Pausias  painted  ceilings  and  flowers,  and  first  intro-    fection,  and  seek  for  new  charms  to  catch  the  eye ;  u^ 

duced  the  encaustic  mode  of  painting  ;  Antiphilius  wa^    search  of  these  which  assume  importance  as  we  prooeedi 
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»  the  great  prindpleg  of  exoeDeBce  are  lOon  loet  sight  of^ 
f^  and  we  nnk  &8t  into  all  the  trick  and  oorruptioDs  of  a 
vitiated  tafte.  Sarpariaey  more  than  admiration,  be- 
comes the  emotion  soaght  to  be  excited ;  invention  is 
oocn{ued  with  mechanical  facilities  and  puerile  conceits, 
initead  of  that  noble  exercise  of  genius  which  ffained 
for  painting  so  dirtinguished  a  place  among  the  liberal 
arts.  Lord  Karnes  very  justly  observes,  that  **  an  use- 
fal  art  seldom  turns  retrograde,  because  every  one  has 
an  interest  to  preserve  it  in  perfection.  Pine  arts  de- 
pend on  more  slender  principles  than  those  of  utility ; 
and  therefiire  the  judgment  formed  of  them'  is  more 
flttctoathig.  The  variety  of  form  that  is  admitted  into 
the  fine  arts  by  such  fluctuation  of  judgment,  excites 
artbts  to  indulge  their  love  of  novel^.  Restless  man 
knows  no  golden  mean,  but  will  be  attempting  inno- 
TStions  winiottt  end.  Such  innovations  do  well  in  an 
art  distant  from  perfection ;  for  an  artist,  ambitious  to 
excel,  aima  always  to  be  an  original,  and  cannot  sub- 
mit to  be  an  imitator.** 

We  may  mention  Nicias  as  having  had  the  reputa- 
tion of  being  a  good  painter ;  and  likewise  Athenion, 
his  rival,  and  the  philosopher  Metrodorus,  who  attended 
£inilins  to  Rome  as  tutor  to  his  children,  and  had  the 
credit  of  training  the  mind,  and  guiding  the  studies^  of 
the  great  Sdpio. 

In  Greece,  the  art  partook  more  of  the  fixed  prin- 
dples  of  a  science,  than  of  the  arbitrary  exercise  of  an 
elegant  accomplishment,  as  it  has  been  considereif  in 
aradem  times ;  in  so  far  as  the  notion  of  beau- 
ty assumed  more  of  a  determined  quality,  ground- 
ed on  stated  rules,  and  a  sort  of  generally  received 
standard,  and  not  entirely  left  to  the  artist's  individual 
no-  feeling  of  taste.  We  know  of  nothing  in  the  constitution 
of  nature  which  indicates  any  established  principles  of 
architecture,  beyond  the  requisite  solidity  and  fitness 
for  the  purpose  intended ;  and  admitting  of  a  boundless 
range  of  variety  in  form  and  proportion ;  yet  the  suc- 
cessive effiwts  of  skill  and  genius  which  in  6reece  were 
forages  turned  to  the  refinement  of  that  art,  gradu- 
alJy  narrowed  the  range,  until  it  fixed  itself  within  the 
limits  of  certain  received  principles  of  proportion  and 
form,  which  constituted  the  nearest  approach  to  their 
ideas  of  perfection,  and  of  which  any  infringement  was 
aniveraally  admitted  to  be  injurious  to  the  object  aim- 
ed at.  Beyond  this  point,  the  advance  of  human  skill 
seemed  to  be  interdicted ;  but  the  aspiring  genius  of 
Greece  continued,  notwithstanding,  to  pursue  the  at- 
tempt with  so  much  energy,  that  Sie  apparently  insig- 
nifiomt  proUem  of  ascertaining  the  exact  measure  best 
suited  to  the  interoolumniations  of  the  different  orders 
of  architecture,  was  a  contest  which  agitated,  for  three 
hundred  years,  the  skiU  of  artists^  and  remained,  not- 
withstanding, unsettled. 

The  same  precision  was  extended  to  sculpture  and 
painting,  in  so  far  as  expressive  of  the  greatest  possible 
beau^.  The^  classed  them  into  the  different  kinds  of 
beauty  of  which  the  human  form  appeared  susceptible ; 
snd  that  they  did  arrive  at  some  degree  of  fixed  and 
established' understanding  on  this  seemingly  undefin- 
sble  subjeot  is  likely,  from  the  perfect  uniformity 
that  is  exhibited  in  the  often  repeated  representations 
of  their  different  deities,  where  thev  observe  one  fixed 
and  uniform  type  of  beauty,  from  which  they  seem  sel- 
dom or  ever  to  have  admitted  of  any  deviation.  It  was  not 
left  to  the  imagination  of  the  artist  to  pourtray  an^  ideal 
sxoellenGe  of  his  own  brain  ;  there  was  an  individual 
fa'keneas,  a  combination  of  certain  attributes,  of  certain 
pcrfectioDa  of  form  and  featurest  which  constituted  the 


particular  identity  of  beauty,  of  which  each  god  or  god* 
dess  was  the  type  or  enunaation.  Accordingly,  to  Uiose 
accustomed  to  examine  the  works  of  Grecian  sculpture, 
there  is  as  litde  difficulty  in  fixing  upon  the  deitr  repre* 
sented,  as  in  recognizing  the  portrait  of  a  well  known 
individual :  the  ££*8rent  forms  of  female  beauty,  for 
instance,  in  the  nearest  approach  to  perfection  which 
the  purity  of  their  taste  could  suggest,  or  the  excellence . 
of  art  could  express,  are  pourtrayed  in  the  Venus, 
Thetis,  Juno,  Pallas,  and  Diana,  expressive  of  the  pe- 
culiar attributes  characteristic  of  each  goddess.  It  re« 
quired  a  wonderful  degree  of  skill,  and.  accurate  obser«' 
vation  of  the  effect  of  mind,  and  propensities  of  parti- 
cular character,  as  enunciated  by  the  features  and 
form ;  to  manage  the  distinct  expression  of  them,  and  at 
the  same  time  preserve  the  dignity  proper  to  the  god- 
like nature,  requiring  perfect  composure  and  tranquil- 
lity of  attitude.  This  search  after  the  perfection  of 
beauty,  refined  and  combined  from  every  thing  that 
appeared  the  most  admirable  in  the  human  form  ;  this 
personification  of  ideal  excellence,  of  which  mankind 
offers  but  an  imperfect  image,  became  the  supreme  aim 
of  every  artist's  genius ;  and  has  been  successively  ta- 
ken up  by  the  different  schools  of  modern  times,  wor- 
shipped as  the  chief  excellence  by  some,  neglected  by 
others,  and  even  ridiculed  as  straining  after  a  phantom. 

If,  with  the  Dutch,  we  consider  the  object  and  excel- 
lence of  painting  to  consist  in  a  close  matter  of  iact 
representation  of  whatever  in  nature  is  presented  to 
our  view,  whether  elegant  or  homely ;  a  painter  has  cer- 
tainly nothing  to  do  with  this  refinement  of  the  ancients.* 
Biit  if  painting  is  not  rigidly  confined  to  prose,  but  may 
have  its  poetry,  it  is  then  we  get  into  the  region  of 
what  the  French  denominate  beau  ideal,  and  which  we 
find  so  beautifully  exemplified  in  the  exquisite  remains' 
of  Grecian  sculpture.  It  is  the  refinement  of  human 
nature,  to  the  exclusion  of  all  imperfections ;  impress* 
ing  a  sort  of  elevation,  dimity,  and  intellectual  gran- 
deur, which  we  have  delight  in  supposing,  and  would 
willingly  believe  realized.  This  ideal  beauty,  and  perfect 
state  of  nature,  freed  from  the  defecU  and  blemishes 
which  few,  if  any,  individual  examples  of  beauty  want, 
is  the  true  basis  of  the  great  or  heroic  style  of  painting. 
It  is  the  fruit  of  perseverinff  study,  and  acute  observa- 
tion of  nature,  united  with  judgment  to  discriminate 
the  roost  beautiful  of  every  kind,  and  with  capacity  to 
free  them  from  the  dross  of  individual  imperfections. 

An  important  and  difficult  requisite  in  this  art  is  con- 
gruity,  preserving  the  harmony  and  union  of  the  whole 
in  M  its  subordinate  parts.    Every  thing  roust  partake 
of,and  be  consistent  with,  thecharacter  adopted, — a  com- 
bination of  excellencies  not  only  possible  but  natural;  for 
there  are  perfections  of  an  incongruous  nature,  whichi 
being  dragged  together  into  union,  make  each  other 
ridiculous.     It  is  a  very  plausible  idea,  but  one  that  has 
given  rise  to  more  bad  taste  in  painting  thah  any  other, 
that  a  painter  who  strictly  follows  nature  must  be  cor- 
rect ;  and  so  he  will  if  he  follows  general  nature  free 
from  individualities;  but  the  copy  of  individual  nature* 
with  its  perfections  and  imperfections,  such  as  they  ar^ . 
is  the  province  of  the  portrait  painter  merely. .  A-  preju^ 
dice  exisU  against  ideal  beauty,  as  if  it  were  a  desertion  of 
reality,  in  order  to  sport  in  the  regions  of  fancy  and 
invention ;  but  it  is  not  sb :  it  is  simply  the  selection  of 
what  is  beautiful  in  nature,  to  the  exclusion  of  what  is 
not  so.  It  is  merely  choosing  the  most  favourable  point 
of  view  for  our  representaUon  of  nature,  and  clothing 
it  in  the  most  graceful  attire.    The  painter  tells  his 
story  like  the  poet,,  confined  to  accuracy,  and  precisioa< 
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in  iobsUmee,  while  th*  ittode  of  npfwvtm  ia  left  to  his 
own  Utte  and  talent  for  pleasing.  And  bow  much  of 
our  pleasure  depends  upon  this  is  obvious  to  alL  The 
most  interesting  narration,  anecdote,  or  scene,  may  be 
deprived  of  all  iU  zest  or  merit  by  the  mode  of  hand- 
ling it.  The  painter  is  doubly  entitlxl  to  as  great  lati- 
tude  for  the  exercise  of  tute  as  the  hiitorisn.  and  is  as 
little  bound  to  unadorned  roatbsr  of  fact,  as  the  histo* 
risn  or  poet  to  narmte  in  the  language  of  mathematical 
demonstration. 

The  Greeks,  with  whom  the  best  display  of  taste 
is  to  be  sought  for,  adopted  the  practice  of  repre- 
senting their  figures  either  in  a  fanciful  and  more 
graceful  attire  than  the  usual  dress  of  the  country,  or 
more  uncovered  than  was  at  all  consistent  with  reali- 
ty. This  practice  fiimiBhed  greater  scope  for  the  exer* 
cise  of  skill  and  genius  in  the  delineation  of  the  human 
figure,  but  certainly  led  them  in  time  to  very  preposter- 
ous representations  of  naked  philosophers,  and  warri- 
ors in  combat,  with  no  other  covering  than  a  ponderous 
helmet,  a  precaution  which  seems  so  needless  when 
the  rest  of  the  body  is  exposed.  Although  the  artisu 
of  Greece  had  the  peculiar  advantage  of  studying  the 
human  figure  at  their  public  games,  and  frequent  prac* 
tice  of  manly  exercises,  yet  the  usual  attire  of  the 
Greeks  was  far  from  scanty,  and  the  women  particu- 
krly  were  very  much  covered^  and  even  encumbered 
with  drapery,  as  we  sometimes  see  represented  in 
basso-relievos. 

Painting  does  not  seem  by  any  means  to  have  been  held 
in  such  high  estimation  as  sculpture  among  the  Greeks, 
idthough  they  were  far  from  undervaluing  either  its  me- 
rits or  importance,  as  is  obvious  from  the  high  honours 
conferred  upon  their  eminent  masters ;  firom  the  general 
interest  taken  in  the  oompetitions  at  the  great  games, 
where  painting  held  a  distinguished  place ;  and  from  the 
important  influence  attributed  io  it  over  the  public 
mind,  so  as  to  occasion  paintings  to  be  considered,  like 
the  great  monuments  of  the  state,  as  a  kind  of  public 
property.  The  number  of  painters  were,  however,  com* 
paratively  inconuderabletothat  of  the  statuaries,  though, 
m  proportion  to  the  siae  of  the  state,  Athens  itself 
gave  birth  to  more  great  painters  than  fell  to  the  lot  of 
many  kingdoms  of  much  greater  magnitude.  Pausanias 
enumerates  one  hundred  and  sixty-nine  statuaries,  and 
cmly  fifteen  painters,  whose  works  he  had  seen  and  de- 
scribes; but  his  account,  though  correct  as  an  average 
proportion,  onlv  applies  to  that  part  of  Greece  through 
which  he  travelled  ;  for  Pliny  extends  his  enumeration 
to  one  hundred  and  thirty-three  Greek  painters,  whose 
merits  were  worthy  of  record.  The  number  of  statues 
which  Pausanias  had  occasion  to  examine  in  his  jour- 
ney through  Greece,  amounts  to  three  thousand,  which, 
when  we  consider  that  the  Romans  had  already,  for 
three  hundred  years,  been  employed  in  despoiling  that 
country  of  its  finest  monuments  of  art,  is  quite  surpris- 
ing. He  gives  a  particular  description  of  many  of  these 
statues.  The  greater  part  were  of  marble ;  some  of 
bronze ;  and  a  few  colossal  ones  of  wood,  of  which  the 
Greeks  made  pretty  frequent  use.  M.  de  Caylus 
mentions  having  seen  two  statues  of  iron,  one  of  them 
constructed  of  plates  rivetted  together  with  clenched 
nails;  gold,  silver,  and  ivory,  were  also  used;. and 
what  of  all  things  clesrly  demonstrates  the  energy  of 
genius  in  Greece,  is  the  circumstance  that  no  copies 
appear  among  all  the  statues  that  have  been  preserved. 
Though  firequently  representing  the  same  pubject,  there 
is  no  copying  of  one  from  another ;  eacli  individual 
statue  being  an  original    Their  portraits  of  private  in« 


dividuals  were  generally  in  iettlptttre«  ted  very  bw^  g^ 
reus.  Accordingly,  Pausaniae  enumerates  only  forty.  ^^ 
three  painted  portraitst  while  he  saw  eighty-eight  ftssoo 
historical  pictures.  Statues  were  not  cooran^  of 
such  value  as  pictures,  and  sold  for  inferior  pricss ;  ad 
as  some  of  these  which  have  reached  our  day,  indcpen* 
dent  of  any  adventitious  value  as  objects  of  wtiqaitj, 
are  well  worthy  of  a  high  price  as  specimens  of  art,  ws 
may  infer  what  those  pictures  must,  have  beoi  wiadi 
they  esteemed  so  highly. 

A  Venus  painted  by  Apelles  ie  said  to  have  been 
bought  by  Augustus  for  one  hundred  talents,  sboot 
twenty  thousand  pounds  Sterling.  The  tyrant  Mnaaou 
gave  about  three  thousand  pounds  for  a  battle  piect 
painted  by  Aristides  of  Thebea.  Nidas  had  the  mimt- 
ficence  to  refuse  sixty  talentB  offered  him  by  Ptdspiy 
for  his  celebrated  picture  of  the  descent  of  Ulysses  to 
hell,  which  he  afterwards  grstuitouslv  presented  to  bis 
native  country,  and  was  acoeidingqr  rewankd  with 
great  honburs.  Julius  Cesar  psid  cif^ity  tidsnts  for  sn 
Ajax  and  Medea  painted  by  Timomachus.  TheMcdet 
was  unfinished ;  and  as  a  proof  that  the  oonnoiBseDrsof 
old  partook  of  some  of  the  absurdities  of  their  siiooes* 
sors  in  modem  times,  this  very  drcumstaaoe  hsd  the 
effect  of  greatly  enhancing  the  value  of  the  picture.  It 
must  no  doubt  be  admitted,  that  a  pidare  when  odHj 
half  finished  is  sometimes  in  its  best  stale,  and  that  tb 
finishing  often  proves  too  truly  so. 

Greece  was  for  so  many  ages  the  grand  and  uarivsUed 
emporium  of  every  thing  connected  with  taste,  and  the 
exercise  of  the  fine  arts,  that  it  has  been  a  nstter  of 
frequent  discussion  whedier  that  excellence  arose  fron 
the  intrinsic  genius  of  the  people,  or  the  aeddentsl  im- 
petus it  had  so  early  received  from  the  advantages  of  s 
popular  government  We  would  say,  that  the  historj 
of  the  world  has  furnished  no  instance  where  so  extrs- 
ordinary  a  concurrence  of  every  circumatance  calcvlsted 
to  influence  the  development  of  fine  taste,  was  realised, 
as  in  Greece.  Remarkable  by  nature  for  besntj  of 
person,  the  Greeks  were  led  toapprecntB  its  excelleQee, 
and  attempt  the  imitation  of  what  was  constantly  under 
their  eyes.  Games  were  established,  in  wfatcb  the  prise 
was  given  to  the  most  perfectly  beauttful ;  etatucs  were 
sculptured,  and  pictures  painted  of  the  victors,  offerio^ 
a  subject  for  the  exercise  of  genius,  and  a  motive  to  stir 
up  all-the  energy  of  emulation,  as  the  pictures  them* 
selves  became  a  subiert  for  future  competition.  Hie 
facility  of  studying  thehinnan  form  uncovered,  iotbeir 
frequent  games,  and  constant  practice  of  the  msnly  ex- 
erases,  afforded  advantages  to  the  artists  of  that  period^ 
which  are  refused  to  modem  nations.  It  roused  the 
ambition  to  excel,  and  refined  the  pyiblic  taste,  even  m 
that  dass  of  society  to  which,  in  our  days,  the  very  Mh* 
is  a  stranger ;  for  in  Greece  the  populace  were  invitedi 
and  took  an  animated  share  in  the  enjoyment  offered  to 
them  by  the  exhibition  of  works  of  art.  The  jndgDCBt 
passed  upon  them  was  in  a  manner  matter  of  state,  sad 
of  renown  to  the  artist  whose  works  raeC  with  poUic 
approbation.  The  state  and  pe«^te  contended  with 
each  other  in  honouring  the  successful  competitor. 
Accordingly,  the  opinions  of  all  ra»ks  were  so  miicb 
consulted  by  artists,  that  they  were  in  the  practice  of 
constantly  exposing  thdr  works  to  public  view,  sad 
attending  to  the  observations  made  upon  them.  They 
bad,  moreover,  by  the  means  of  the  oonstant  conflueDOs 
of  spectators  assembled  to  see  their  works^  an  exoellcDt 
opportunity  of  studying  the  manners  and  attitudes  of 
the  different  classes,  and  the  different  effects  which  th^ 
pictures  produced.    Unless  their  work  auj»eeded  ia 
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Ibk  tUrring  the  feelinft^f  tbe  untaught  vulffar,  as  well  as 
r^^  the  learned,  they  jud^^  that  there  must  be  a  failure  in 
aome  part ;  as  there  is  a  silent  sense  in  every  one,  of 
the  good  and  bad  in  the  imitative  arts,  although  the 
means  of  expressing  it,  or  reasoning  upon  it,  is  only 
given  to  the  learned.  They  thought,  with  Cicero^ 
«r  cum  ars  a  niltura  profecta  sit,  nisi  natura  moveat  ac 
delectat,  nihil  sane  egisse  videatur.** 

But  the  extnuirdinary  concatenation  of  favourable 
drcumstances  which  enabled  the  arts  in  Greece  to  reach 
so  hiffh  a  degree  of  perfection,  as  every  thing  in  this 
world  has  its  limit,  was  burst  asunder  after  the  death  of 
Alexander.    Corruption  fixed  upon  the  arts,  as  it  did 
on  the  national  character  and  governments  of  that  fall- 
ing country.    All  the  advantages  peculiar  to  the  nation 
b^ame  sterile  of  effect  as  soon  as  tne  fostering  principle 
had  withdrawn  its  stimulus ;  for  it  is  not  the  possession 
of  single  qualifications,  but  the  union  of  them  that  can 
rouse  the  vivifying  spirk.    There  are  authors,  who, 
reasoning  from  the  principle  that  similar  causes  must 
always  occasion  similar  effects,  maintain,  that  no  result 
so  aavantageous  to  the  arts  could  have  taken  place 
from  the  prevalence  of  personal  beauty,  for  instance,  or 
ftijim  the  facility  afforded  to  artists  of  studying  the 
human  form  at  the  gymnasiums,  or  in  the  constant 
practice  of  manly  exercises,  seeing  these  advantages 
equally  exist  now  in  Greece  as  in  former  times,  with« 
out  producing  any  such  effect    But  the  history  of  the 
world  sufficiently  demonstrates  how  much  the  most 
dbtinguished  qualities  of  our  nature  may  lie  dormant,  un** 
til  called  into  action  by  a  favourable  concurrence  of  cir- 
cumstances. Such  was  the  fortune  that  Greece  experien- 
ced in  the  age  of  Pericles,  when  the  soaring  genius  of  the 
people  became  acted  upon  bv  every  stimulus  calculated 
to  fire  its  ambition.  Pre-eminent  excellence  was  the  re- 
sult ;  and  that  not  in  the  arts  alone,  but  in  every  quality 
and  acquirement  of  which  human  nature  seems  capable. 
The  total  degradation  of  the  arts  was  the  work  of 
a^.    Although  the  spring  was  relaxed  which  had 
^rven  vigour  to  its  movements,  the  true  principles  of 
tiste  had  beootne  so  firmly  rooted  in  the  Grecian  cha- 
racter, as  for  a  time  to  resist  the  cauSies  that  were  lead- 
ing to  its  extinction.  What  remained  of  its  artists  were 
employed  not  in  maintaining,  as  their  forefathers  had 
done,  the  glory  of  their  native  country ;  but  in  minister- 
ing to  the  oemands  of  foreign  luxury.    Wherever 
wnlth,  or  a  desire  for  the  elegancies  of  life,  began  to 
create  a  demand  for  their  talents,  the  Grecian  artists 
eagerly  sought  employment ;  and  even  found  the  means 
of  creating  the  demand  where  it  did  not  before  exist, 
by  exhibiting  their  works,  and  inflaming  vanity  by 
painting  the  exploits  of  those  nations  whose  support 
they  soUcited* 

It  is  curious  that  the  tide  seemed  at  this  period 
to  set  particularly  towards  that  country  whence  the  arts 
-had  originally  emanated,  as  Ptolemy  gave  great  enoouiw 
agement  to  ureek  artists ;  and  like  Uiat  unaccountable 
propensity  of  our  nature,  the  arts  seemed  to  have  drawn 
towards  Uie  soil  of  their  origin,  there  to  expire  where 
tiiey  first  had  seen  the  light.  For  in  the  early  ages  of 
Greece,  it  was  from  Egypt,  as  well  as  from  Etruria;  that 
the  Greeks  sought  those  acquirements  which  they  af« 
terwttds  found  means  to  carry  to  such  perfection. 
While  knowledge  flourished  in  Egypt,  the  Grecian 
•yooth  flocked  thither,  as  in  our  time^  to  die  great  semi* 
nsries  of  learning ;  but  they  were  held  in  very  small 
eiteem  by  the  Egyptian  philosophers  and  priests,  so 
•mudi  so  as  not  to  be  judged  worthy  of  being  instruct- 
ed in  the  sacred  mysteries.    The  Greeks,  borrowed^ 
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notwithstanding,  what  they  could  learn  of  these  absur- 
dities, which  accounts  for  tiie  very  great  obscurity  that 
pervades  the  Greek  authors  as  to  the  origin  of  their 
mythology.  They  seek  to  veil  its  origin,  and  their 
own  ignorance  of  the  real  meaning  of  these  legends 
and  observances,  by  suppl3ring  fictions  of  their  own, 
and  clothing  the  Egyptian  rovsteries  in  fables  applica- 
ble to  Greece,  so  as  to  infer  their  origin,  as  founded  on 
the  heroic  history  of  their  own  country ;  thus  distorting 
what  was  already  sufficiently  monstrous  in  its  Egyptian 
form,  by  adding  dl  the  absurdities  of  Grecian  fable. 
While  this  sufficiently  accounts  for  the  preposterous  na- 
ture of  that  mythology,  it  leaves  us  utterly  unable  to 
comprehend  how  a  people,  conscious  of  the  delusion, 
and  eminent  for  their  intellectual  depth  and  acquire^ 
mentSf  shoukl  not  only  tolerate  such  monstrous  trash, 
but  make  its  observance  the  object  of  religious  awe  and 
duty, — men»  who,  while  they  sacrificed  to  their  deities, 
should,  at  the  same  time,  tax  their  artists  with  making 
them  worship  the  pictures  of  their  concubines.  It 
teaches  at  least  this  lesson  of  humility,  how  very  unfit 
a  guide  our  reason  is,  when  left  to  itself,  and  without 
the  aid  of  revelation :  for  wanl^of  a  better  creed  we  are 
content  to  venerate  the  objects  of  heroic  romance,  the 
warriors  and  leaders  of  the  olden  time,  who,  seen 
through  the  veil  of  fable  and  mystery,  become  the  usual 
objects  of  mythological  worship. 

We  must  now  follow  the  enfeebled  steps  of  the  arts  Rome, 
to  Rome.  The  full  tide  of  taste  which,  for  so  many 
ages,  had  flowed  round  the  favoured  shores  of  Greece, 
and  was  now  fast  retiring  to  that  abyss  of  barbarism 
where,  for  a  period  eqiudly  long,  it  was  destined  to 
sink  into  utter  oblivion ;  seemed  willing,  for  a  spac^ 
to  revisit  the  course  of  its  early  progress.  It  was,  how- 
ever, but  an  emitnation  of  the  genius  of  Greece ;  for  it 
is  doubtful  if  the  Romans  can  hy  claim  to  any  merit 
beyond  that  of  endeavouring  to  copy  the  excellencies 
they  had  at  length  begun  to  see  the  value  of.  How- 
ever much  the  rising  power  of  the  Roman  state  may 
have  been  engrossed  with  views  of  conquest  solely,  to 
the  exclusion  of  the  arts  of  peace,  or  of  those  acquire- 
ments cultivated  by  their  neighbours,  which  were  un- 
suitable  to  the  austere  habits  of  a  warb'ke  race ;  it  is 
singular  to  find  how  •very  successfully  they  resisted  the 
inteoduction  of  the  ornamental  arts.  As  no  trace  what- 
ever appears  for  the  first  four  centuries  of  their  exist- 
ence, of  their  having  even  given  an  asylum  to  the  arts» 
or  at  all  suffered  the  seeds  oftaste  to  be  sown  within  their 
iron  rule.  It  was  not  until  the  Romans  began  to  despoil 
Greece  of  her  treasures,and  that  their  generals,  returning 
toenjoy  the  honours  of  the  triumph,  sought  to  gratify 
their  vanity  by  the  profusion  and  variety  of  the  spoils 
which  adorned  their  pageant,  that  any  specimens  of  the 
fine  arts  were  brought  to  Rome ;  if  we  except  the  pei^- 
formanoe  of  Etruscan  slaves,  who  were  employea  to 
work  at  the  deqNration  of  houses,  even  at  an  early  pfriod. 

During  the  time  that  Rome  was  governed  by  kipgs, 
the  laws  of  Numa  were  observed,  wmch  considered  it  as 
sacrilegious  to  have  any  representations  of  their  divinities 
exhibited  for  adoration  in  the  temples.  They  had  some 
rude  statues  of  day,  as  appears  by  Plutarch,  but  merely 
&r  ornamenting  their  houses;  and  these  were  the  work- 
manshipof  Etruscan  slaves.  Af^rthe  arrival  of  theGreek 
artists,  however,  we  hear  no  more  of  the  Etruscans.  The 
works  of  sculpture,  from  their  more  portable  nature, 
were  the  first  spoils  of  the  fine  arts  that  reached  Rome, 
•by  means  of  every  succeeding  prsetoic  or  commander,  as 
the  process  of  subjugating  Greece  gradually  advanced. 

2* 


L 


218  PAINTING. 

Itome.     As  the  pictoret  w«f«  both  IcM  numenoui  thui  the  works  ed  the  itinennt  ftrtisti  of  Crveece  to  paint  ti^ir  bsttlei,   loi 

'^  T  *^  of  scalpture^  and  as  tiley  were  chiefly  painted  in  free-  and  hnng^  them  up  in  the  market»plaoes  for  public  in.  ^ 

cOy  and  attached  to  the  walla  of  temples  and  housesi  spection.  These  were  probably  often  indifferent  eooagh,      ' 

the  removal  of  them  was  sufficiently  troublesome  tode-  as  it  appears  that  the  generals  freqaently  attended  in 

feat  their  purpose.  The  first  of  them  found  its  way  to  person  to  explain  to  the  passengers  what  was  mssnt  to 

Rome,  fVom  an  accident^  which  was  singularly  charac^  be  represented;  and  to  gather^  themselves,  whatever tru 

teristic  of  the  very  low  state  of  knowlec^e  of  the  fine  bute  of  praise  the  rabble  were  pleased  to  bestow  upon 

arts  at  that  time  prevalent  even  among  the  higher  them.   Pacuvius  is  mentioned  as  a  skil&l  painter,  wboie  Pani 

Glasses  of  the  Romans.  great  accdmplishments,  as  a  man  of  science  and  a  poet, 

When  the  Roman  general  Mummius  captured  and  not  only  obtained  esteem  for  himself,  but  went  far  to 

sacked  the  city  of  Corinth,  the  works  of  art  of  every  gain  reputation  for  the  art  he  practised :  he  is  ssid  to 

kind  were  scattered  about  as  rubbish  on  the  streets,  and  have  contributed  much  towards  the  intprovettcnt  of 

exposed  to  the  licentious  sport  of  the  soldiery ;  the  pio-  the  Roman  taste.    He  was  followed  by  Turpilius,  a  Ro.     i 

tures  they  made  use  of  as  tables,  which  happened  to  man  knight,  and,  according  to  Pltny*s  aocouat,  a  good 

bring  one  of  them  under  the  notice  of  the  general ;  the  painter,  remarkable  for  the  peculiarity  of  patntiiig  with 

subject  was  that  of  Bacchus,  and  pleased  him  so  much,  his  left  hand.    Near  the  age  of  Augustus,  who  wsi  the 

that  he  proposed  to  carry  it  off.    As  the  picture  was  first  that  enricbed  Rome  with  any  considerable  eolleo- 

regarded  as  one  of  the  public  monuments,  and  very  tton  of  pictures,  and  had  them  publiely  exhibited,  there 

much  valued  by  the  Greeks,  they  offered  a  large  price  was  a  Roman  painter  of  the  name  of  Arielitts,  and  sfter 

fbr  its  ransom,  rather  than  be  deprived  of  what  they  him  Ludius^  a  painter  of  landscapes  and  sea-ports,  who 

considered  an  honour  to  their  city.     The  ignorant  Ro-  was  much  employed  to  ornament  the  town  and  country 

man,  surprised  at  the  ofier  of  so  large  a  sum  for  a  mere  houses  of  the  wealthy  Roman   citiaens  with  tiellii 

picture,  conceived,  as  the  untaught  Arabs  of  our  day,  work.    Amulus  painted  for  Nero,  who  introduced  all  Abi 

that  it  must  be  gifked  with  some  secret  virtue;  he  there-  sorts  of  extravagances  ;  amongst  others,  that  Gobsiusof 

fore  refused  the  price,  and  carried  the  picture  to  Rome,  pictures,  to  which  even  the  gigantic  portraits  of  St. 

where  he  no  doubt  experienced  some  disappointment  to  Christopher,  which  decorate  the  walls  of  Gemsn  oon- 

find  its  only  virtue  to  consist  in  the  excellence  of  the  vents,  must  yield  the  palm  in  magnitude.    It  was  one 

artist's  skill,  to  which  his  ignorance  had  blinded  him.  hundred  and  twenty  feet  high,  intended  as  a  portrait  of 

This  accompliahed  Roman  imposed  an  injunction  upon  the  emperor,  and  painted  upon  doth,  firom  the  diffically 

the  person  who  was  charged  with  the  transport  of  the  of  preparing  plaster  of  sufficient  extent  of  sur&ce.  This 

picture  to  Rome,  which  might  be  troublesome  for  a  whim  is  supposed  to  have  given  rise  to  the  practice  of 

carrier  of  our  days  to  fulfil ;  namely,  that  if  the  picture  painting  <m  canvas,  which  does  not  appear  to  have  beeo 

was  lost  or  injured  on  the  way,  the  carrier  was  bound  m  use  before  that  period,  if  we  except  the  cuttom  of 

to  paint  One  equally  good.  the  Egyptians  in  painting  the  linen  coverings  of  their 

It  was  about  four  Hundred  years  before  the  Christ-  mummies, 
ian  sera,  that  Greek  artists  b^n  to  paint  in  Italy.        Historians  mention  Marf^us  Aurelius  as  having  sdd- 

Their  works  were  executed  diiefly  on  plaster,  the  great  ed  to  his  other  accomplishments  that  of  being  a  good 

indestructibility  of  which  appears  from    what  Pliny  draughtsman :  Labeo,  the  proccmaul  of  Narbonne,  wu 

mentions  of  the  preservation  of  some  of  them  to  his  ridiculed  by  the  Romans  for  condescending  to  leek 

day.  amusement  in  painting.    To  these  may  be  added  Pinoa 

Few  works  of  painting  are  at  all  alluded  to  in  the  and  Priscus,  which  sums  up  the  acanty  catalogue  of  the 

early  history  of  Rome ;  and,  in  fact,  until  a  love  of  ease  native  artists  of  ancient  Rome, 
and  elegance  had  crept  in,  and  begun  to  supplant  the        As  nearly  all  the  works  of  whidi  we  have  notice  in 

more  austere  habits  of  a  nation  solely  bent  on  conquest,  history,  whether  in  Rome  or  elsewheroj  were  the  pn^ 

until  the  luxurious  days  of  the  emperors,  decorations  ductions  of  Greek  artists,  there  cannot  be  said  tohsfe    | 

of  any  kind  were  considered  as  unbecoming  of  their  been  any  Roman  style  of  painting.    Many  of  the  pe^    ' 

notice.    Statuary,  and  carvings  on  gems  and  metals,  formances  of  these  itinerant  artists  were  doubtless  veiy 

were  the  first  species  of  the  fine  arts  that  obtained  fa-  indifferent,  and  these  are  what  are  generally ^attribotcd 

vour;   so  that  the  sluice  once  opened  to  admit  t^e  to  the  Romans;  as  the  veneration  for  Grecian  art  ooos- 

atream,  it  flowed  in  with  constantly  increasing  volume,  sions  an  unwillingness  to  allow  that  any  thing  inferior 

But  so  extraordinary  was  the  profiuion  of  statues  in  proceeded  from  their  hands.    Among  the  few  pictures 

Chreece,  which,   like  a  marble  population,  absolutely  painted  at  Rome,  of  which  the  name  of  the  artist  is  re* 

vied  in  number  with  its  inhabitants,  that  Roman  rapa-  corded,  was  the  triumph  of  Paulus  Emilias,  by  Me* 

city  was  readily  supplied,  without  seeming  to  diminish,  trodorus  the  philosopher,  whom  he  brougltt  from  Athens 

for  a  long  time,  their  apparent  numbers,  in  the  great  as  tutor  to  his  son  Scipio.    It  must  have  been  apictme 

magazine  of  Greece.  of  very  great  magnitude,  if  it  gave  a  true  fepreseo- 

Fabiut  The  first  native  artist  of  Rome,  whose  name  is  record-  tadon  of  the  triumph,  which,  for  one  part  of  the  traioi  n 

Fictor.        ed,  was  Fabius,  sumamed  Pictor,  who  lived  about  three  said  to  have  been  attended  with  two  hundred  and  fiftf 

hundred  years  before  the  Christian  era.    The  account  chariots  filled  with  pictures  and  sutues.    This  rsrjr 

given  of  his  performances  does  not  say  much  for  their  abundant  supply,  wnich  flowed  from  tiM  conquest  of 

excellence.    Neither  he  nor  his  art  were  held  in  high  -Greece,  and  its  colonies  in  Sicily,  was  perhaps  sd^ 

estimation ;  for  the  Romans  seem  not  only  to  have  bcien  powerful  means  of  paralyzing  any  talent  for  pttBtiog 

quite  indifferent  to  both,  but  even  undervalued  those  which  might  have  sprung  up  ameng  the  Romsos.  So 

persons  who  testified  any  inclination  to  encourage,  or  long  as  the  demand  found  suflicient  supply,  end  st  the 

'^  cultivate  what  appeared  to  them  so  very  insi^mcant  easy  rate  of  conquest,  there  could  be  little  enooiirsg^ 

an  acquirement.    Yet  their  generals,  on  their  return  ment  to  native  artists,  particularly  aathe  Romans  aooa 

fWmi  conquest,  found  in  it  so  ready  a  means  of  keeping  acquired  skill  enough  to  prefer  the  works  of  the  si>> 

their  fame  sdive  in  the  public  mind,  by  exhibiting  re«  4sient  Greeks  to  any  prodactiona  of  their  own  dsf- 

pveeentations  of  their  acnievements ;  that  they  employ^  Thehiatory  of  the  arts  in  England  and  Ranoefiiniiik 
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Greece,  ttirring  the  feelinffs#f  the  untaught  valgar,  as  well  aa 
^  the  learned,  they  judged  that  there  must  be  a  failure  in 
some  part ;  as  there  is  a  silent  sense  in  every  one,  of 
the  good  and  bad  in  the  imitative  arts,  although  the 
means  of  expressing  it,  or  reasoning  upon  it,  is  only 
given  to  the  learned.  They  thought,  with  Cicero^ 
**'  cum  ars  a  natura  profecta  sit,  nisi  natura  moveat  ac 
delectat,  nihil  sane  e|;iBse  videatur.** 

But  the  extranrdmary  concatenation  of  favourable 
circumstances  which  enabled  the  arts  in  €k«ece  to  reach 
so  high  a  degree  of  perfection,  as  every  thing  in  this 
world  has  its  limit,  was  burst  asunder  after  the  death  of 
Alexander.    Corruption  fixed  upon  the  arts,  as  it  did 
on  the  national  character  and  governments  of  that  fall- 
ing country.    All  the  advantages  peculiar  to  the  nation 
braune  sterile  of  effect  as  soon  as  the  fostering  principle 
had  withdrawn  its  stimulus ;  for  it  is  not  die  possession 
of  single  qualifications,  but  the  union  of  them  that  can 
rouse  the  vivifying  spark.    There  are  authors,  who, 
reasoning  from  the  pnnciple  that  similar  causes  must 
always  occasion  similar  effects,  maintain,  that  no  result 
8o  advantageous  to  the  arts  could  have  taken  place 
from  the  prevalence  of  personal  beauty^  for  instance,  or 
from  the  facility  afibrded  to  artists  of  studying  the 
human  form  at  the  gymnasiums,  or  in  the  constant 
practice  of  manly  exercises,  seeing  these  advantages 
equally  exist  now  in  (Greece  as  in  former  times,  with« 
out  producing  any  such  effect    But  the  history  of  the 
world  sufficiently  demonstrates  how  much  the  most 
dbtinguished  qualities  of  oar  naturemay  liedormant,  un** 
til  called  into  action  by  a  favourable  concurrence  of  cir- 
cumstances. Such  was  the  fortune  that  Greece  experien- 
€!ed  in  the  age  of  Pericles,  when  the  soaring  genius  of  the 
people  became  acted  upon  b^  every  stimulus  calculated 
to  fire  its  ambition.  Pre-eminent  excellence  was  the  re- 
sult ;  and  that  not  in  the  arts  alone,  but  in  every  quality 
and  acquirement  of  which  human  nature  seems  capable. 
The  total  degradation  of  the  arta  was  the  work  of 
a^es.    Although  the  spring  was  relaxed  which  had 
pven  vigour  to  its  movements,  the  true  principles  of 
taste  had  become  so  firmly  rooted  in  the  Grecian  cha- 
racter, as  for  a  time  to  resist  the  cautfes  that  were  lead- 
ing to  its  extinction.  What  remained  of  its  artists  were 
employed  not  in  maintaining,  as  their  forefathers  had 
done,  the  glory  of  their  native  country;  but  in  minister- 
ing to  the  demands  of  foreign  luxury.    Wherever 
irodtb,  or  a  desire  for  the  elegancies  of  life,  began  to 
cveale  a  demand  for  thehr  talents,  Uie  Grecian  artists 
eagerly  sought  employment ;  and  even  found  the  means 
overeating  the  demand  where  it  did  not  before  exist, 
iiy  exhibiting  their  works,  and  inflaming  vanity  by 
painting  the  exploits  of  those  nations  whose  support 
they  soucited* 

It  is  curious  that  the  tide  seemed  at  this  period 
Co  set  particularly  towards  that  country  whence  the  arts 
bad  originally  emanated,  as  Ptolemy  gave  great  encour* 
^ement  to  ureek  artists ;  and  like  Uiat  unaccountable 
propensity  of  our  nature,  the  arta  seemed  to  have  drawn 
towards  uie  soil  of  their  origin,  there  to  expire  where 
they  first  had  seen  the  light.  For  in  the  early  ages  of 
Greece,  it  was  from  Egypt,  as  well  as  from  Etrurisi;  that 
the  Greeks  soueht  those  acquirements  which  they  af« 
tarwards  found  means  to  carry  to  such  perfisction. 
While  knowled^  flourished  in  Eg3rpt,  the  Grecian 
yonth  flocked  thither,  as  tn  our  time,  to  the  great  semi* 
nariea  of  learning ;  but  they  were  held  in  very  small 
eeteem  by  the  Egyptian  philosophers  and  priests,  so 
JDUcb  so  as  not  to  be  jud^^  worthy  of  being  instruct- 
ed in  the  aacred  mysteries.    The  Greeks  bonowed, 
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notwithstanding,  what  they  could  learn  of  these  absur- 
dities, which  accounts  for  tiie  very  great  obscurity  that 
pervades  the  Greek  authors  as  to  the  origin  of  their 
mythology.  They  seek  to  veil  its  origin,  and  their 
own  ignorance  of  the  real  meanin|^  of  these  legends 
and  observances,  by  suppl3ring  fictions  of  their  own^ 
and  clothing  the  Egyptian  mvsteries  in  fables  applica« 
Ue  to  Greece,  so  as  to  infer  their  origin,  as  founded  on 
the  heroic  histoid  of  their  own  country ;  thus  distorting 
what  was  already  sufficiently  monstrous  in  its  Egyptian 
form,  by  adding  all  the  absurdities  of  Grecian  fable. 
While  this  sufficiently  accounts  for  the  preposterous  na« 
ture  of  that  mythology,  it  leaves  us  utterly  unable  to 
comprehend  how  a  people,  conscious  of  the  delusion, 
and  eminent  for  their  intellectual  depth  and  acquire^ 
ments,  should  not  only  tolerate  such  monstrous  trash, 
but  make  its  observance  the  object  of  religious  awe  and 
duty, — men,  whO|  while  they  sacrificed  to  their  deities, 
should,  at  the  same  time,  tax  their  artists  with  making 
them  worship  the  pictures  of  their  concubines.  It 
teaches  at  least  this  lesson  of  humility,  how  very  unfit 
a  guide  our  reason  is,  when  left  to  itself,  and  without 
the  aid  of  revelation :  for  want^of  a  better  creed  we  are 
content  to  venerate  the  obiects  of  heroic  romance,  the 
warriors  and  leaders  of  the  olden  time,  who,  seen 
through  the  veil  of  fable  and  mystery,  become  the  usual 
objects  of  mythological  worship. 

We  must  now  follow  the  enfeebled  steps  of  the  arts  Rome, 
to  Rome.  The  full  tide  of  taste  which,  for  so  many 
ages,  had  flowed  round  the  favoured  shores  of  Greece, 
and  was  now  fast  retiring  to  that  abyss  of  barbarism 
where,  for  a  period  eqiudly  long,  it  was  destined  to 
sink  into  utter  oblivion ;  seemed  willing,  for  a  spac^ 
to  revisit  the  course  of  its  early  progress.  It  was,  how- 
ever,  but  an  emlbation  of  the  genius  of  Greece ;  for  it 
is  doubtful  if  the  Romans  can  lay  claim  to  any  merit 
beyond  that  of  endeavouring  to  copy  the  excellencies 
they  had  at  length  begun  to  see  the  value  of.  How** 
ever  much  the  risine  power  of  the  Roman  state  may 
have  been  engrossed  with  views  of  conquest  solely,  to 
the  exclusion  of  the  arts  of  peace,  or  of  those  acquire- 
ments cultivated  by  their  neighbours,  which  were  un- 
suitable to  the  austere  habits  of  a  warlike  race ;  it  is 
singular  to  find  how -very  successfully  they  resisted  the 
introduction  of  the  ornamental  arts.  As  no  trace  what- 
ever appears  for  the  first  four  centuries  of  their  exist- 
ence, of  their  having  even  given  an  asylum  to  the  arts» 
or  at  allsuflered  the  seeds  of  taste  to  be  sown  within  their 
iron  rule.  It  was  not  until  the  Romans  began  to  despoil 
Greece  of  her  treasure8,and  that  their  generals,  returning 
toenjoy  the  honours  ci  the  triumph,  sought  to  gratify 
their  vanity  by  the  profusion  and  variety  of  the  spoils 
which  adorned  their  pageant,  that  any  specimens  of  the 
fine  arts  were  brought  to  Rome ;  if  we  except  the  pei^ 
formance  of  Etruscan  slaves,  who  were  employea  to 
work  at  the  deqNration  of  houses,  even  at  an  early  period. 

During  the  time  that  Rome  was  governed  by  kings, 
the  laws  of  Numa  were  observed,  which  copsidered  it  as 
sacrilegious  to  have  any  representations  of  their  divinities 
exhibited  for  adoration  in  the  temples.  They  had  some 
rude  statues  of  clay,  as  appears  by  Flutarch,  but  merely 
fer  ornamenting  their  houses;  and  these  were  the  work- 
manahipof  Etruscan  slaves.  Afterthe  arrival  of  theGreek 
artists,  nowever,  we  hear  no  more  of  the  Etruscans.  The 
woriis  of  sculpture,  from  their  more  portable  nature, 
were  the  first  spoils  of  the  fine  arts  that  reached  Rome, 
-by  means  of  every  succeeding  praetor  or  commander,  as 
the  process  of  subjugating  Greece  gradually  advanced. 
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Modes  of  where  even  the  nicety  of  reflected  lights  is  attended  to,  possession^  they  were  at  least  upon  the  very  tfanshold^  Htk 

Paiotifig  ng  £g  quite  obyious,  notwithstanding  that  considerable  of  the  discovery.    From  the  appearance  of  the  psint-  ^^ 

Ancients.*  >^^g^>ff^°ce  IS  apparent  in  the  execution :  and  this  is  a  ings  on  the  mummies  of  ancient  Egypt^  thinr  mast  have*^ 

pretty  conclusive  fact  as  to  their  beinff  copies.    As  to  possessed  an  uncommonly  perfect  species  of  oil  varniah;  ^ 

the  colour,  little  can  be  said^  nor  could  we  have  ez«  which  completely  supplied  the  deficiency  of  oil  colooc  '^ 

pected  much  from  the  painted  walls  of  a  village.    But  in  their  paintings.     Piiny  gives  a  description  of  this 

the  mode  in  which  Pliny  discriminates  the  excellencies  varnish;  but  it  is  doubtful  whether  Uie  ancienta  eves 


of  colouring  in  the  works  of  the  great  masters^  shows  mixed  it  with  the  colour  itself,  whichi  strictly 

that  they  were  fully  alive  to  all  its  intricacies.    In  dis«  is.  what  constitutes  oil  painting, 
cussing  the  merits  in  point  of  colouring  of  the  rival        Until  the  seventh  century  before  the  Christian  sn, 

pictures  of  Ajax,  this  delicate  distinction  is  drawn  by  the  Greeks  seem  to  have  been  confined  to  the  sim« 

ancient  critics,  that  the  one  appeared  to  have  been  fed  pie  operation  of  designing  with  only  one  colour,  to 

on  roses,  and  the  other  on  the  more  substantial  food  of  which  the  colour  of  the  ground  farmed  a  relief;  this 

man.  was  called  \iy  them  monochromatic^  and  camayeox  by 

As  these  ancient  specimens  were  painted  in  fres-  the  French,  or  imitation  c^  basso-relievo  in  its  limple 

CO,  it  required  considerable  nicetv  to  detach  them  un«  shading.    It  is  a  species  of  painting  very  pleasing  ia 

injured  from  the  wall ;  and  would  have  probably  failed  its  efiecCy  if  a  ^udiaous  selection  is  made  of  the  two  oo« 

had  it  not  been  for  the  uncommon  thickness  of  the  lours,  so  as  to  harmonize.  Some  of  the  Egyptian  hiero* 

plaster.    The  mode  of  proceeding  was  by  first  firmly  glyphics  or  picture  writing  is  executed  in  this  manner; 

encasing  the  picture  in  a  box,  befoie  beginning  to  de-  Uie  Etruscan  vases  also.furnish  abundant  examples  of  it, 

tach  it;  a  deep  groove  was  then  hewed  out  in  the  wall  consisting  of  a  simple  coloured  back  ground  of  black 

all  round,  so  as  to  enable  the  whole  mass  upon  which  or  orange,  upon  which  the  figures  are  drawn  in  con* 

the  picture  was  painted  to  be  sawed  off;  thin  slates  trast  with  the  ground  colour.    They  have  sometimea  a 

were  then  glued  to  the  back  to  give  it  solidity.    One  little  heightening  of  effect  by  sharp  touches  of  whitei 

of  the  pictures  found  at  Resina  is  interesting,  as  it  re.  a  circumstance  which,  however,  makes  them  cease  to  be 

presents  the  interior  of  a  Roman  abode,  with  the  family  monochromatic.    Engraving  and  pencil  drawing  arei 

m  various  postures,  and  different  articles  of  furniture  properly  speaking,  of  the  same  species,  and  what  the 

in  the  room :  we  see  here  the  style  of  domestic  cloth-  Italians  call  chiaro  scuro  drawing,  as  it  is  literally  the 

ing  in  use  among  them,  which  appears  exceedingly  representation  of  the  effect  of  light  and  shade,  deprived 

simple  and  loose.    Another  of  the  pictures  represents  of  the  presence  of  colour.    When  well  executed,  there 

a  concert,  which  is  likewise  interesting  and  instructive*  is  a  chasteness  and  modesty  in  this  sort  of  performance 

There  are,  besides,  a  great  profusion  of  beautiful  ara-  which  is  exceedingly  captivating.    It  was  much  prac* 

besques,  and  amusing  figures  in  the  grotesque  style,  tised  by  Michael  Angelo,  Raphael,  and  the  great  maa^ 

Some  of  the  manuscnpts  which  were  recovered  from  ters  of  those  schools  who  did  not  make  colouring  the 

the  lava,  and  are  now  preserved  in  the  museum  at  Por«  chief  object  of  their  pursuit.    The  charm  of  simpTicitj 

tici,  contain  a  few  vignettes,  which  are  clumsy  enough  was  so  much  increased  by  the  use  of  only  two  colours, 

in  point  of  execution,  but  remarkable  for  brilliancy  of  that  when  the  ancients  began  to  introduce  more  into 

colour.    There  are  no  specimens  dT  ancient  pictures,  theirworks,  it  waslooked  upon  as  degrading  the  art,  and 

except  those  preserved  in  this  museum,  upon  the  au-  was  confined  at  least  to  the  use  of  a  very  few,  in  which 

thenticityofwhich  any  reliance  can  be  placed;  the  avi«  case  it  was  called  polychromatic.     This  simplicity  of 

dity  of  gain  having  occasioned  the  fabrication  of  these  colourings  which  is  even  exhibited  by  the  ancient  sped* 

articles  of  antiquarian  research,  to  a  very  great  extent,  mens  already  alluded  to,  led  to  the  idea  that  the  ancients 

than  which  notning-  can  be  considered  as  more  unpar-  were  not  in  possession  of  many  colours.  But  we  muatnot 

donable  among  the  various  hoaxes  practised  on  the  vir-  fiarget  what  the  nature  of  these  specimens  are,  (as  pro- 

tuoso.    We  can  excuse  any  liberties  taken  with  the  bably  copies  of  basso-relievos,)  perhaps  more  a  proof 

wonted  credulity  of  antiquaries,  if  it  goes  no  farther ;  of  the  chasteness  of  their  taste  than  of  any  scaptinesa 

but  what  merely  tends  to  mislead  in  point  of  history,  in  their  knowledge  of  colours ;  for  we  find  both  Cicero 

and  for  sordid  motives  alone,  is  detestable.  and  Pliny  lamenting  the  corruption  of  taste  in  their 

With  the  notice  of  these  scanty  remains  we  may  day,  by  the  introduction  of  a  gaudy  mode  of  painting, 

close  the  sketch  we  have  endeavoured  to  ^ve  of  the  abounding  in  variety  of  colours,  more  Uian  grace  and 

ancient  history  of  painting ;  merely  subjoimng  an  enu-  purity  of  taste. 

meration  of  the  different  modes  practised  among  the  In  number  of  colours,  there  is  probably  not  mach 
ancients,  and  reserving  any  observations  on  thehr  merits,  difference  between  the  ancient  *^and  modem  knowledge, 
which  we  may  have  occasion  to  make,  until  we  come  The  ancients  seem  to  have  been  possessed  of  some  Go- 
to draw  the  parallel  between  their  qualities  and  those  lours  of  which  we  are  ignorant,  while  they  were  them* 
of  modem  artists.  selves  unacquainted  with  some  of  those  more  recently 
Modea  of  The  more  knowledge  we  obtain  of  the  practice  of  the  discovered.  The  practice  of  painters  upon  the  revival 
painting  ancients,  the  more  we  find  that  there  are  very  few  things  of  the  arts,  in  making  a  secret  of  theirpreparation  of  co* 
!!!!.?r5.!'*^  now  known  which  they  do  not  seem  to  have  been  equid-  lours,  has  been  exceedingly  prejudicial  to  this  branch 
^^  ..  ^^  acquainted  with ;  for  there  are  wonderfully  few  in-  of  the  study,  as  the  methods  of  painting  were  then  ai 
ventions  which  amount  to  more  than  the  revival  of  for-  various  as  the  artists.  The  improvements  in  chemistry 
mer  discoveries.  Of  the  various  modes  of  painting,  con«  have  certainly  in  later  times  enriched  painters  with  s 
nstingof  oil,  fresco,  water  colours  both  body  and  trans-  profusion  of  tints,  of  which,  in  point  of  brilliancy  st 
parent,  mosaic,  enamel,  glass,  porcelain,  tapestry,  and  feast,  no  combination  of  the  primitive  colours  known 
what  the  French  call  pastel  and  camayeux,  there  is  but  to  the  ancients  could  be  capable.  Some  author,  whose 
the  first  which  is  peculiar  to  modern  practice;,  althouffh,  name  we  do  not  recollect,  has  taken  the  trouble  to  cal* 
even  with  regard  to  it,  there  is  reason  to  suspect  that  culate  the  amount  of  tints  which  the  combination  of 
the  varnish  used  by  Apelles  and  his  successors  was  not  the  simple  colours  admit  of ;  we  should  certainly  have 
very  different  ttam  on  painting.    If  not  actually  in  pronounced  them  innumerable,  had  he  not  ascertained 


ancients. 
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UbqT  eight  hundred  and  nineteen  to  be  die  number  of  modi«-  besqne  pttntinjp  leem  to  have  been  the  favourite  eub*  Modei  of 

lii»K  fictdons.    This,  to  a  certain  eztenti  must  be  fanciful,  ject  of  tne  ancient  frescos,  representing  capricious  corn-    P«>ntiiig 

NT  <^  18  the  very  nature  of  the  thing  forbids  the  establishing  positions  of  every  variety,  and  generally  displaying  very  *™<"?  the 

|°"!|^  soy  rule  of  distinction,  except  the  imperfection  of  the  ^reat  degance  and  taste,  as  well  as  ^rtility  of  inven«^     nq<nti^ 

"^^^^  homan  eye,  to  carry  the  division  any  farther.  tion.    They  are  exceedingly  light  and  delicate;  and,         ' 

^       The  colours  enumerated  by  Pliny  as  in  use  among  althouf^  painted  on  a  plain  ground,  indicate,  in  the 

dbytietfas  sndents,  amount  to  nine>  Ist,  Sinopis  pontics,  a  small  details  of  buildings,  and  foreshortening  of  & 

iwi^    KXtof  ochra;  2d,  Parsetonioii,  a  white  colour,  found  gure8,no  small  knowledge  of  perspective.  Raphael  was 

on  the  shores  of  £g3rpt;  Sd,  Purpurissura,  a  deep  red;  much  captivated  by  the  merit  of  these  ancient  per« 

4tli,  Indicus  color,  a  fbeblue;  5th,  Armenium ;  6th,  formanoes,  and  not  only  revived  that  mode  of  ornament- 

Ciniubar ;  7th,  Minium ;  8th,  Auripigmentum,  a  fine  al  work,  but  made  very  great  use  of  it,  as  his  immortal 

green ;  and,  9th,  Atramentum.    This  shows  that  the  works  in  the  lodges  of  the  Vatican  testify. 
SDcients  were  not  i^orantof  our  principal  colours,  and        For  their  moveable  pictures,  the  ancients  made  use  Glaii  palnu 

might  by  combination  have  produced  almost  every  tint,  of' wood  or  stone,  hence  the  Latin  term  iahila  for  a  ^* 

Maoy  of  their  colours  were  so  very  highly  priced,  that  picture,  from  whence  the  Frencb  derive  iahleau.   They 

it  wss  customary  fot  the  person  who  commissioned  the  are  supposed,  in  general,  to  have  preferred  lurch- wood, 

paiiitingofa  picture,  to  provide  these  particular  colours,  They  painted  likewise  on  ivory,,  tracing  the  ouUino 

which  were,  Ist,  Minium;  and  this,  as  appears  by  with  a  hot  metal  point.     Many  specimens  of  their 

the  paintings  found  in  Hercnlaneum,  they  had  of  dif*  paintings  on  glass  were  found  at  Herculaneum,  and  we 

fnent  dwrees  of  intensity ;  Sd,  Armenium  %  8d,  Cin«  have  seen  a  very  interesting  collection  lately  discovered 

nibsr,  of  which  they  had  two  kinds,  viz.  the  natural  in  the  ndghbonrhood  of  the  little  town  of  Apt,  in  Pro* 

odx  of  mercury,  and  an  artificial  kind,  prepared  from  venoe ;  many  specimens  of  which  are  botn  eilt  and 

s  red  apecies  of  sand  found  near  Ephesus ;  4th,  Chry-  painted,  of  pure  glass,  and  formed  into  globuhr  vasea 

•ocolia ;  5th,  Indicum;  the  ancients  were  ignorant  of  of  very  elmnt  shapes.    Of  their  painting  on  pottfery, 

the  origin  of  this  pigment,  being  supplied  with  it  from  we  have  akeady  taken  notice  in  the  mention  made  of 

the  east ;  it  app^rs  to  have  been  indigo ;  and  6th,  Pur*  the  Etruscan  vases. 

purissum,  a  species  of  vermillion.  As  to  the  instruments  of  painting,  they  seem  at  first 

Mk     Of  the  encaustic  mode  of  punting  practised  by  the  to  have  used  the  aponge,  which  must  have  been  attend- 

%.   andents,  heat  was  the  medium  of  application ;  but  our  ed  with  many  inconveniendes.    It  yielded  to  the  intro« 

iofbrmation  on  the  subject  is  exceedingly  limited,  as  duction  of  the  hair  pencil,  an  invention  so  obvious,  that 

BO  specimens  of  that  kind  have  reached  our  day,  and  it  is  not  likely  to  have  been  long  a  desideratum- in  the 

SDcient  writers  seem  not  ta  have  bestowed  such  atten^  art. 

tion  to  tba  arts;,  as  to  have  induced  anjr  particular  ex«        There  seems  no  application  of  the  art  of  painting  in  Caricatures, 

amination  of  the  practices  in  use  reffardm^  it.  Accord-  use  in  modem  times,  which  was  not  equally  practised 

ing  to  what  Pliny  says  cm  the  subject,  it  would  ap«  by  the  ancients ;  even  caricatures,  of  which  several 

pear  that  the  colours  mixed  with  wax  were  made  up  amusing  specimens  occur  among  the  pictures  found 

mto  crayons,  and  melted  as  used  on  the  picture,  upon  at  Herculaneum,  but  fre^entl^  so  gross  as  to  for«  ' 

which  the  subject  was  previously  traced  with  a  metal  bid  description.    The  scenic  cancatnre,  or  comedy,  was 

point ;  when  the  picture  was  finished,  a  waxen  varnish  so  powerful  a  political  engine  aipong  the  ancients,  that 

was  spread  over  all,  in  a  melted  state  of  course.    By  it  was  quite  natural  for  i&m  to  call  in  the  aid  of  paint* 

this  means  the  colours  obtained  great  brilliancy,  and  ing,  for  the  attainment  of  the  same  object.   They  seem, 

the  work  became  protected  from  the  injuries  of  the  wea-  however,,  to  have  been  more  abusive  than  witty,  as  we 

ther.  After  it  was  sufficiently  dry,  the  surface  was  well  are  told  of  a  painter    who,  to  gratify  his  ill  humour, 

polished.    Various  attempts  have  been  made  in  modem  against  Stratonice,  queen  of  Antiochus  of  Syria,  repre« 

times  to  revive  this  art,  but  as  yet  without  perfect  sue*  sented  her  in  a  very  indecent  attitude,  and  exhibited 

oeis.      Indeed,  the  introduction  of  the  more  perfect  the  picture  publicly.    The  queen  had  ^e  good  sense  to 

sfstem  of  oil  paindng,  seems  to  supersede  altogether  despise  so  mean  an  insult.  The  Greeks  did  not  even  spare 

the  occasion  for  its  re-discovery,  except  to  gratify  an«  their  gods,  as  Ctesilocfaus  has  represented,  in  one  of 

tiquarian  curiosity.    The  ancients  made  use  of  encaus-  his  pictures,  Jupiter  dressed  as  a  woman,  and  in  labour 

tic  painting  in  ornamenting  their  ships.  of  Bacchus,  exhibiting  ridiculous  contortions,  and  at- 

•         We  have  examples  still  preserved,  of  the  ancient  tended  by  an  officiating  goddess..    Even  Apollo,  the  god 

N^    stuoeo,  or  fresco  paintings,  in  the  relics  of  Herculane*  of  elegance,  in  another  antique  caricature,  was  repre- 

WD,  in  which  no  particular  is  more  remarkable  than  the  sentea  making  the  most  amusingly  awkward  endeav- 

very  great  ease  of  the  flowing  outline,  which,  though  ours  to  extract  music  from  a  bag-pipe,  under  the  au- 

deeply  marked,  possesses  all  the  spirit  of  a  masterly  spices  of  his  instructor  Pan.  The  merit  of  the  perform- 

sketch ;  and  in  fact  demonstrates,  not  only  pure  taste,  ance  lies  in  the  expressions  of  the  countenances,  which 

but  an  uncommon  proficiency  and  elegance  of  touch,  are  remarkably  successful.    The  sylvan  musician  con* 

Many  fine  examples  are  preserved  at  Pompeii,  besides  templates  the  efforts  of  his  pupil  with  an  air  of  mock 

what  were  discovered  in  the  ancient  baths  of  Rome ;  superiority,  and  irritable  impatience,  which  is  most 

the  outline,  which  is  deeply  cut,  is  sometimes  filled  up,  amusingly  blended  with  the  drollery  of  his  buffoon 

and  sometimes  not.   The  plaster  was  prepared  with  the  features ;  while  the  god  of  harmony  is  obviously  more 

very  greatest  care,  for  which  various  articles  were  se-  sceptical  as  to  the  capacity  of  the  instrument,  than  of 

lected,  and  laid  on  in  different  coats ;  volcanic  ashes,  or  his  own  musical  powers. 

terra  pozanlana,  was  the  first,  and  upon  this  a  coat  of  cal«  Another  species  of  painting,  much  practised  by  the  Mopaic. 
careotts  matter,  finely  prepared,  followed.  Their  plaster  ancients,  was  Mosaic,  which  consisted  of  a  sort  of  pave-^ 
was  generally  allowed  to  dry  before  the  paint  was  ap-  ment  painting,  with  small  coloured  cubes  of  glass,  mar- 
plied,  usually  consisting  of  black,  red,  or  white,  if  briU  ble,  or  wood,  placed  in  cement.  This  practice,  like  the 
liancy  waa  required,  to  serve  as  a  ground  colour.  They  other  branches  of  the  fine  arts,  seems  to  have  come  from 
mixed  the  colouxa  with-  very  strong  glue.    The  ara«  the  East,  to  have  been  perfected  in.Greece,  and  from 
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DMk  AflM*  thMoa  tnmafisnvd  to  Bosmu'  It  fawm  mpttmitmi  in  iog  M  anotliir  ti«M^  ia  fpito  ^f  cvcrj  cntefOor  to  Did 

'•^y  — ^  lMikhiifthetektlercoiiiitriM»as«iav«irileiQodeofoi«  suppott  and  eneouoigt  tbena.  ^ 

^*^^*      nMnentinf  tiMir  buildings  tW  rennini  of  it  «ro  diieov«       GuioawurdiDi  telU  ii§,  that,  at  qo  period  sinoe  the  sloii. 

•red  wherever  anj  vestiges  of  aneienl  toiwot  apftear.    It  ou«  sem  of  Aupnetua,  bad  Italy  eiijoyed  iu<^  pfolmod 

was  chiofly  emplojed  in  their  rooet  indispensable  luxury,  tranquilliQr>  nuUbess  of  govemmentyor  greater  proniae 

the  bath ;  and  even  so  far  waa  rtfinement  carried,  that  of  piosperity,  than  towards  the  year  14ga  Agiicultuie 

noveablo  flooeaof  moauc  wero  need  by  their  officers  in  ana  trade  were  in  full  activity  under  thoenoottngeamt 
their  tenta  when  on  service.    Suetonius  mentiew^  that    of  their  native  princes^  who  diiused  that  eonfidence  end 

Julius  Cseaai  had  such  pavements  carried  every  where  security^by  the  inflnenceof  whi^thegeniuaof  thecooo* 

alcmg  with  hiny  to  exehide  the  damps  of  thenortbem  cU-i  try  might  boexpected  to  flourish  with  the  greatest  luxu* 

mates  whichho  visited  There  were  two  kinds  of  AMsaie,  riance*   The  seeds  may  have  been  sown  in  this  perbd  of 

one  where  the  monelsof  marble  used  were  pretty  largo,  repose  and  furosperity,  but  wo  do  not  find  thjsm  sbootu^ 

which  was  ealled  HxiiU;  and  one  where  the  cubes  were  forth  with  vigour,  until  the  brilliant  epoch  of  the  next 

very  smaU,  which  was  called  iessdated  pavement.    Of  half  century ;  when  Italy  waa  torn  by  mtestme  f«tioo, 

this  last,  many,  magnificent  spedmena  have  been  disoov*  and  war  raged  in  every  comer,  when  the  whole  land  bid 

ered  in  various  parts  of  Europe*  our  own  island  not  ex«  become  one  great  field  of  battle,  and  where  die  poweraof 

cepted«  .  The  most  remarkable  we  have  had  oocasioii  to  Europe  struggled  for  tho  sceptre  of  the  workL  Neitte 

aee,  is  that  finely  restmred  navement,  latdy  discovered  at  repose  nor  security  could  be  looked  for,  ^bile  the  in* 

Lvons.    It  repreaenU  a  chariot  and  horse  race,  and  is  habiUnts  were  thus  driven  about  by  the  vioissitades  of 

admirably  explanatory  of  the  practice  and  amusements  a  doubtful  war ;  at  the  mercy  of  that  long  tiisoe  of 

of  the  Roman  circus.    Another  valuable  speeimen,  is  battles,  of  victories,  and  defeats,  which  alternately  niied 

the  exquiaito  littb  picture  of  the  four  pigeons,  at  the  Mid  sunk  the  fortunes  of  Charles  V.  and  Frsncis  L 

museum  of  the  Capstol  of  Rome.    Thf  pigeons  are  re*  Yet  this  turbulent  epoch  was  the  most  glorious  to  the 

presented  on  the  edge  of  a  bason  filled  with  water,  fine  arts.    In  the  midst  of  battles,  en^^d  even  in  the 

out  of  which  one  of  them  is  drinking.    It  is  a  work  of  mortal  struggle  for  the  existence  of  hia  country,  we  find 

singular  truth  and  elegance,  and  has  been  frequently  Idicbael  A^elo  constructing  the  defences  of  lu's  nstive 

copied    It  was  found  at  Hadrian's  villa  of  Tivoli,  Florence,  fighting  on  the  ramparts,  driven  a  fugitive 

and  waa  bought  by  Pope  Clement  XIII.  for  13,000  from  his  home,  and  at  the  same  time  producing  thoie 

crowns.  marvellous  specimens  of  art  which  have  iromortslised 

This  species  of  art  ran  the  same  course  of  decay  aa  his  name.    Leonardo  da  Vinci,  Titian,  and  Rapbiel, 

the  other  branches ;  apd,  after  its  revival,  was,  in  the  were  the  brilliant  galaxy  that  illuminated  Italy,  in  spite 

seventeenth  century,  brought  to  great  perfection,  as  of  the  storm  that  seemed  to  tear  it  into  shreds.    Coo^ 

eiUubited  in  the  works  of  St  Peter^s,  where  the  trans-  jecture  is  here  at  fault ;  we  can  as  little  account  for  the 

figuration  of  Raphael,  and  some  of  the  finest  works  of  phenomenon  of  these  ffreat  masters  of  the  art  appesring, 

the  great  masters,  have  been  copied  in  this  everlasting  while  the  minds  of  all  men  were  filled  with  conflicting 

style.     There  are  above  ten  t&iusand  different  tints  pessions,  and  tossed  about  by  the  striving  powers,  si 

naiade  use  of  in  mosaic  work.    Its  greatest  merit  con-  that,  after  so  long  a  period  of  barrenness,  the  uiort  ipsoe 

sists  in  the  absolute  indcstructibiUty  of  its  material,  and  of  forty  years  should  comprehend,  aknoat  exclusively, 

the  facility  of  renewing  its  beauty  when  tarnished,  by  •!!  the  names  that  establish  the  glory  of  modern  srt 
polishing  off  and  producing  a  freah  surfiice.  It  is  within  the  course  of  nature  that  one  penoa 

might  have  lived  to  see  them  all.    Bom  with  Titisn 

SMe  of  the  Art  during  the  dark  Ages.  '^^  1^77,  he  might  have  passed  hia  life  with  Leon* 


c.  .    f .u       «.    ,.  -  ,  ,,,  ,.   .  '^^  ^*  Vinci,  with  Michael  Angelo,  Raphael,  Cor 

.rt  H  JSn^*    Jr  ^?**^*y  ®^  *•  ^^^^  ^  *^  ^  ^'""  demonstrat.  regio,  Giorgicme,  Tintoret,  Bassano,  Paul  Veronese,  Ju- 

the  daik     ^  ^®  *"^»™*^«  connection  that  exisU  between  litera-  Ho  Romano,  and  Andrea  del  Sarto,-^be  might  have  out. 

ages.  *""*  "*  general  and  the  fine  arts ;  in  so  fiir  as  regsrds  lived  them  all,  and,  even  within  the  ordinary  limito  of 

the  state  of  their  prosperity.     Dependent  on  the  same  human  life,  could  have  witnessed  the  dose  of  Micbel 

Such 
glean* 
ipened 

, , palm  tree, 

which  marked  the  decline  and  downfall  of  their  litera-  to  gather  strength  from  the  difiicultiea  opposed  to  ito 
ture,  in  both  proving  equally  faul  to  the  fine  arts,  growth,  to  spring  into  vigour  in  proportion  to  the 
It  were  fruitless  to  endeavour  to  assign  any  determined  weight  employed  to  bear  it  down,  •*  Adversus  ponders 
and  distinct  causes,  as  uniformly  occasioning  the  vicis*  resurgit."  The  stimulating  principle  which  gave  it 
situdes  observable  in  the  sUte  of  these  acquirements ;  as  life  and  energy  to  brave  the  adverae  circumsUnces  of 
we  find  them  flourishing  and  decaying  under  circum-  the  times,  we  can  only  conjecture  to  have  been  the  en- 
stances  so  very  opposite,  that  what  at  one  time  seems  oouragement  and  foresight  of  one  enlightened  famil/i 
a  powerful  stunulus,  appears,  under  different  circum-  that  of  the  Medici. 

stances,  totallv  devoid  of  influence.    We  find,  in  the         This  we  may,  with  confidence,  assert,  that  the  en* 

history  of  Italy,  under  a  parallel  state  of  affairs,  the  couragement  of  the  rich  and  powerful  ia  indispenasble 

inHhole  nation  seemingly  engrossed  in  the  ardent  pursuiu  to  vivify  and  sustain  the  latent  sparks  of  genius.    Ad« 

of  science  and  the  elegant  arU ;  while,  at  another  time,  verse  circumstances  may,  as  we  often  aee,  defeat  its 

the^  seem  incapable  of  menUl  energy,  and  lie  buried  fostering  power ;  but,  without  its  aid,  other  causes,  both 

m  ignorance  and  barbarism.    Sometimes  one  species  of  moral  and  physical,  however  favourable,  are  likely  to 

knowledge,  taste,  or  way  of  thinking,  gains  the  ascen-  exert  their  influence  in  vain.    A  taste  for  the  fine  srti 

dency ;  and  sometimes  another,  without  any  apparent  is  no  plant  of  the  desert,  that  will  shoot  forth  unheed- 

cause,  either  political  or  physical.  And  even  when  every  cd,  and  spread  iu  blossoms  whei«  there  are  none,  to 

probablecause  seemed  conspiring  to  oppress  the  arts,  we  enjoy  theu:  fragrance;  nor  a  sturdy  weed,  that  csn 

find  them  flourishing ;  and,  on  the  contrary,  knguish-  struggle  into  vigour  through  rubbish  and  neglect :  it  ii  > 
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irk  Agtc  pknt  mhom  teedt  will  ttmtin  iimrt  vmfAl  called  iihio  oapital^  where  they  were  to  realiJM  all  the  fixtmvMUit  Dark  Agea. 

'  life  bj  culture,  and  will  spread  into  luxuriance  exactly  ideas  he  had  conceived  of  its  future  grandeur.    The 

in  proportion  to  the  care  taken  of  it.    We  require  no  finest  buildings  of  Rome  were  pulled  down,  and  the 

other  reason  to  account  for  its  laiwuer  or  disappearance,  materials  transfened  to  fiyzmtiutn,  trusting  that  they 

than  the  withdrawiufif  of  this  culture  by  the  cessation  would  reappear  in  equal  splendour  on  their  new  nte ; 

^  encQurageihent   Where  honour  or  reward  fail  to  at-  bat  though  the  materials  were  fine,  the  workmen 

.  tend  any  pursuit,  there  will  be  few  found  to  follow  it  were  deficient;  and  such  was  the  chaos  of  sculptured 

The  retrograde  progress  of  the  arts  had  already  far  work,  that  they  fell  into  inextricable  confusion,  substi* 

advanced*  notwi&standing  the  magnificence  and  splen-*  tuting  tiie  materials  of  one  building  for  those  of  another* 

dour  of  the  Augustan  age }  the  dissolute  and  effeminate  They  tried  to  hide  the  delects  by  surcharging  with  oma* 

manners,  joined  to  the  degrading  despotism  of  the  sue*  ment,  produang  a  species  of  patchwork,  of  which  some 

oessorsof  diat  emperor,  helped  it  on  in  its  course,  when  specimens  still  remam  in  Constantinople.    St.  Sophia's 

the  expulsion  of  iaolatiy,  whidi  a  few  centuries  brought  oiurch  was  originally  of  this  sftra,  Idiough  it  waa  after* 

about,  dragged  in  its  train  those  arts  which  had  so  long  wards  rebuilt  by  Justinian  in  527*    The  rage  for  build* 

ministered  to  its  support  .  At  this  crisis,  moral,  as  weu  ing  had  so  aeiaed  this  extravagant  monarch,  that  he 

aa  accidental,  causes  seem  to  have  combined  to  bear  erected  splendid  edifices  not  only  in  Rome,  Constantl* 

down  the  arts  and  sciences.  Painting  had  neariy  readied  nople,  Capua,  and  Naples,  but  likewise  in  the  Holy 

its  lowest  ebb,  and  was  fast  sinking  into  neglect,  when,  Lsoid,  Egyptj  and  in  Fnmce,  as  at  Aries,  where  the 

aa  a  death*blow,  the  torrent  of  warriors  issuing  from  the  remains  of  his  palace  are  still  visible,  along  with  a 

barbarous  north  spread  devastation  over  the  fair  king*  greater  number  of  magnificent  monuments  of  Roman  ar* 

dam  of  Italy.    They  themselves,  in  the  utter  ijporance  oiitecture  than  any  town  on  this  side  the  Alps  can  boast, 

and  pride  of  a  sav^;e  state,  lorded  over  the  eftminate  Bnt  however  much  Constantino  may  lumsdf  have 

inhabitants  of  this  civilized  portion  of  Europe.  Aeknow*  done»  the  bad  taste  and  clumsy  execution  introduced 

ledgiag  no  merit  beyood  t^ie  finodty  and  courage  of  a  at  this  time,  certainly  contributed  much  to  the  sub* 

Jiardy  warrior,  they d^pised  the  aoquirenents  which  had  version  of  the  fine  arts.    The  Goths  made  an  attack 

failed  to  protect  ike  possessors  from  their  conquering  upon  Rone  in  the  year  5S7>  which  likewise  proved 

swords.    It  was  natural  to  the  simple  manners  of  these  Tery  disastnms  to  die  ancient  monuments.    Procopius 

bold  Nerdmen,  to  trample  on  and  spuni  that  boasted  mentions,  that. in  the  assault  the^  made  upon  the  forw 

anperiority  of  knowledge,  which  had  proved  of  so  little  tress,  now  called  of  St  Angelo,  formerly  the  Mausdleam 

snrail  in  the  hour  of  need    The  arts  and  sdcnoes  were  of  Hadrian,  the  ample  sammit  of  which  was  peopled 

in  the  hands  of  the  destroyer,  and  accordingly  passed  with  statues  of  great  value,  the  Greeks  and  Romimi 

into  oblivion  along  with  the  wrecks  of  the  govern^  who  defended  the  waUa  broke  these  masterly  works 

ments  that  had  afioraed  them  support  The  loonodasts,  into  pieces,  for  the  purpose  of  hurlinff  them  down  upon 

moreover,  instigated  by  mistaKen  notions  of  religion^  the  enemy.    From  the  atlite  in  which  most  of  this  rem- 

oo-operaled  in  this  blind  zeal  fbr  destruction;  and  it  nants  of  ancient  art  are  new  fi^und,  it  is  likdv  that  a 

la  singular  to  reflect,  that  this  great  moral  revolutton*  groat  propostion  of  these  was  sulnected  to  a  simihur  laite  i 

brought  about  by  the  Christian  reliffion,  which  seemed  more  especially  as  the  public  buildings  where  these  mo^* 

to  woric  so  powerfully  towards  the  destruction  of  paint*  numents  were  generally  deposited,  were  the  ntost  of 

log,  was  destined,  afiter  a  few  centuries  of  darkness  and  any  eaqoyiaed  to  attack,  fraqa  the  shelter  they  afforded 

neglect,  to  become  the  means  of  its  revival.  to  those  who  sought  the  protection  of  tbm  strong 

We  are  not,  however,  to  suppose,  as  many  authon  waUs. 

■eeeft^  that  diere  existed  a  total  eclipse  of  the  liberal  Tiraboschi  is  of  opinion  that  more  destruction  ensued 

surts  during  the  dark  ages.    Tiraboschi  has  coHecbsd  from  this  cause,  than/rom  any  wilfulness  of  the  victor* 

eridcitoe  sufficient  to  prove,  that  at  no  period  of  its  kKis  Goths;  as  they  appear  to  have  shown  considerable 

history  was  Italy  totally  destitute  of  painters,  and  even  regard  fbr  sculpture  at  least,  and  continued  to  give  it 

pittinrnrii  of  native  birth.    There  is  every  reason  to  sap-  eneonrigement  even  after  they  had  made  themselves 

pose  the  curious  pictures  of  the  ancient  Vatican  ViigQ  aaaaten  of  Itidy ;  but  he  doubto  their  having  pven  any 

to  have  been  a  work  of  the  4th  century.    They  are  countenance  whatever  to  painting,  as  he  finds  no  notice 

exeented  quite  in  the  ancient  taste,  are  far  from  indb*  taken  of  it    There  is  an  enumeration  given  ti  the 

gsmt,  and  are  exceedingly  interesting  as  explanatory  of  workmen  employed  in  repairing  and  embellishing  the 

ancient  manners.    Most  of  the  remarkable  incidents  of  royal  palace  ot  the  Gothic  monaroh,  in  the  sixth  centunr^ 

Ae  JBneid,  Booolics,  and  Geofgics«  are  there  depicted  in  which  are  mentioned  the  architeots  employed ;  the 

according  to  ^  existing  ideas. .  Two  ancient  illumine*  marble  aeulpton ;  fbunden  of  bronse ;  thoaewhooon* 

ted  copies  of  Terence  are  supposed  to  have  been  exe*  strncted  the  domes ;  workers  in  stucco  and  in  mosaics 

dited  m  the  time  of  Cohstannne,  who^  in  removing  tiie  but  no  mention  whatever  ismadeof  painters.  Neither  do 

seat  of  emmre  from  Rome,  did  more  towards  the  de»  any  of  die  writers  of  the  m»  take  notice  of  its  practice^ 

etroction  of  the  arts  than  any  of  his  predecessors.    He  except  in  the  lives  of  the  Popes,  where  it  is  recorded 

was  led  to  this  messure  by  the  oppositbn  of  die  se*  that  some  of  the  churches  weredeoorated  with  pictures. 

nnte  and  people  to  the  reception  of  the  Christian  re*  The  popes  St  Sylvester  and  St  Leo,  in  the  fifUi  oen* 

liffion.    He  resolved,  in  revenge,  to  transfer  the  sest  tary,  added  pictures  and  moaaios  to  the  decoretions  of 

nr  government  to  a  situation  in  tiie  neighbourhood  certain  churdies,  as  appean  from  die  fresco  jpatntings 

of  aadent  Troy,  reversing  the  seeming  course  of  na«  bestowed  by  the  latter  pontiff  on  the  church  of  St  Paul 

tore,  whidi  appears  to  luve  a  tendency  westward  in  in  Rome.    On  the  walls  of  the  church  of  St  Urbam,  it 

tho  mardi  of  dominion.    In  the  progress  of  this  detsr^  is  still  possible  to  distinguish  traces  of  the  frescos  i^  the 

minntinn,  he  was  led,  by  the  advantageous  ntustian  of  tenth  century.    They  are  now  only  mteresting.in  an 

Bjnanttum,  to  ffac  his  empire  in  pre&rencs  there.    He  histarical  point  of  view,  as  the  date  1011  appears  upon 

proceeded  fordiwith  to  remove  from  Rome  and  Italy»  them.    There  are  some  othen  of  a  similar  description 

not  only  whatever  of  sculpture,  statuary,  and  pamtiog,  at  Orvietto^  Fiesols,  and  elsewhere  in  Italy.    At  Ve- 

wsuPTimablejbttteventransfinted  the  artists  to  his  new  nice^  fiir  instuo^  the  Gzcoks  of  CoBstastinople^  in  the 

4 


234  PAINTING. 

Dark  Aget.  eleventh  century,  ornamented  that  antique  gem,  the  eTidenoe  of  the  practice  of  paintnrg  at  kact,  however  Dtrku 

~        '  church  of  St.  Mark,  with  the  magnificent  mosaics  atitt  amall  was  the  merit  of  the  execution ;  particularly  in  the  "^^ 

to  be  seen  there.  chronicle  of  the  celebrated  convent  of  Monte  Cuioo 

In  the  time  of  Justinian,  the  Bishop  of  Naples.be*  and  in  the  account  given  of  the  rebuilding  of  the  Latel 

stowed  upon  the  church  of  St  Stephen,  besides  many  ran  palace  in  the  twelfth  century,  which  is  particular. 

mosaics,  a  particular  picture  of  toe  Transfiguration,  ly  said  to  have  been  ornamented  with  pictures.    The 

which  was  looked  upon  as  marvellous.    Pictures  are  practice  was  not  confined  to  Rome  and  its  neiehbour. 

likewise  mentioned  to  have  constituted  an  important  hood :  for  it  seems  to  have  eztdided  to  all  the  diffemit 

article  in  the  decoration  of  his  own  palace.    So  that,  parts  of  Italy,  and  even  to  have  constituted  a  trade  of 

even  at  this  period,  it  does  not  appear  that  Italy  was  exporUtion.    Tjie  demand  for  pictures  created  by  the 

absolutely  barren  of  painters,  however  much  the  art  newly  established  churches  which  dailv  arose  in  the  dif. 

may  have  languished.  ierent  quarters  of  Europe,  as  the  light  of  Christianity 

It  was  not  likely  to  have  languished  less  under  the  progressively  diffused  itself,  gave  full  employment  to 

Tude  government  of  the  Lombards ;  but  although  de»  the  Italian  and  Greek  artists,  skilled  in  the  hackneyed 

▼astatton  continued  its  course  during  the  constant  stnig*  auUects  of  Scripture  history, 
gle  which  succeeded  the  invasion  of  the  Goths,  yet       The  black  Madonnas,  and  barbarous  effigies  of  holy 


"example  of  his  predecessors  in  stripping  Italy  of  her  to  have  been  imitated  from  one  pattern.  The  incongni- 
treasures  of  ancient  art ;  he  swept  away  every  thing  that  ity  of  representing  the  Virgin  as  a  negress,  giving  her 
he  could  transport  to  Constantinople,  even  the  bronze  tbree  arms,  and  heightening  the  hideousness  of  her  blsd 
covering  of  the  roof  of  the  Pandieon.     Yet  we  are  not  countenance  by  a  gilded  back-ground,  is  quite  overlook* 
without  the  record  of  pictures  in  the  time  of  the  Lom^  ed  in  the  veneration  which  great  antiquity  has  acquired 
bards;  for  Pope  John  Vl  I.  in  the  year  705,  was  em«  for  these  pictures.  These  extraordinary  productioni  sre 
ployed  in  the  decoration  of  aome  Roman  churches  with  now  chiefly  confined  to  the  followers  of  the  Greek  churdi, 
paintings.  His  example  waf  followed  by  Gregory  III. ;  and  are  to  be  found  very  abundantly  in  Russia  and  the 
besides  the  works  in  mosaic  which  are  freooently  men-  Crimea,  where  they  are  held  in  great  veneration.  There 
tioned  by  the  writers  of  that  period.  Pope  Zachary  had  are  some  few  specimens  in  Italy  and  the  bigoted  qiur« 
a  description  of  the  world  pamted  in  toe  Lateran  pa*  ters  of  Germany ;  but  even  there,  they  begin  to  change 
lace,  upon  a  vei^  large  scale,  most  probablj^  a  sort  o£  their  character  from  the  revered  emblems  of  worship,  to 
tnap ;  and  the  bishop  of  Ravenna  had  a  series  of  por-  become  simply  objects  of  antiquarian  curiosity.    Dr. 
traits  painted  of  himself  and  his  predecessors  in  the  Clarke  mentions,  from  some  specimens  he  saw  in  the 
pontificate;  so  that  the  absolute  extinction  of  the  art,  earliest  churches  of  the  Holy  Land,  that  these  were  the 
at  any  period,  seems  to  be  a  vulgar  prejudice.    There  paintings  which  the  first  Christiana  worshipped.    As 
are  many  that  maintain,  and  even  aome  Italian  authors  carved  images  were  incompatible  with  the  doctrines  of 
themselves,  Uiat  these  examples  mentioned  of  the  prac-  the  Christian  faith,  the  first  propagatora  of  the  Greek 
tice  of  painting  during  the  aark  ages,  were  merely  the  church,  who  came  into  Russia,  brought  with  them  pi&> 
remnants  of  some  of  the  Greek  itinerant  artists  who  tures  of  the  saints,  of  the  Virgin,  and  of  the  Mesusb, 
went  about  vending  their  productions.    This  may  be  the  probably  in  the  tenth  century.  "  To  protect  these  holy 
case,  butthereisnoproof  of  it;  and  there  is,  moreover,  aymbols  of  the  new  faith  from  the  rude  but  sealoas 
decided  evidence  that,  at  that  period  which  is  generally  migers  and  lips  of  its  votaries,  in  a  country  where  the 
considered  as  the  most  barbarous,  painting  of  portraits  arts  of  multiplving  them  by  imitation  were  then  un- 
and  scriptural  subjects  waa  practised  by  the  native  known,  (Dr.  Clarke  observes,  that)  they  covered  them 
Lombards  themselves.    Of  thb  description  is  a  picture  by  plates  of  the  most  precious  metals,  which  left  the 
in  the  church  of  St.  Ambrosius,  at  Milan,  which  there  features  alone  visible.  As  soon  as  the  messengers  of  the 
is  every  reason  to  suppose  a  work  of  the  aeventh  cen-  Gospel  died,  they  became  themselves  saints,  and  wers 
tory.    It  represents  the  portruts  of  the  suffiragan  bi«  worshipped  by  their  followers.    The  pictures  they  had 
shops  of  that  church.  brought  were  then  suspended  in  the  churches,  and  re- 
It  was  towards  the  end  of  the  eighth  century  that  garded  as  the  most  precious  relics.     Many  of  diem  pr^ 
stained  glass  was  introduced  as  an  ornament  to  diurch  served  now  in  Russia,  are  considered  as  having  the 
windows.  Everv  succeeding  pope  sought  to  surpass  his  power  of  working  miracles.    It  would  then  neceuazily 
predecessor  in  tne  decorations  <»  their  favourite  church*-  follow,  that,  with  new  preachers,  new  pictures  would 
es,  in  the  variety  and  profuaion  of  brilliantly  coloured  be  required. 

glass,  rich  carved  work,  or  fresco  representationa  oi       The  Russians,  characterized  at  this  day  by  a  ta« 

Scripture  aubjects,  rude  enough  it  must  be  allowed,  lent  of  imitation,  though  without  a  apark  of  inven- 

but  still  we  owe  to  this  fashion  the  preservation  of  the  tive  genius,  follow  not  only  the  style  of  the  oriri- 

art  during  a  period  of  comparative  Ixirbarism.    Of  the  nal  painting,  but  the  manner  of  hmng  it  on,  and  the 

numerous  list  c^  popes  who  sat  on  the  chair  of  St  Peter  materials  on  which  it  was  placed*    Thua  we  find  at  the 

during  the  ninth  axid  tenth  centuries,  there  is  not  one  end  of  the  eighteenth  century,  a  Russian  peasant  pbc* 

in  whose  praise  it  is  not  recorded  that  he  ornamented  ing  before  his  Bogk  a  picture  purchased  in  the  markets 

certain  churches  with  mosaics  and  pictures.    The  Ab-  of  Moscow  and  St.  Petersburg,  exactly  similar  to  thM 

bate  Tiraboschi  quaintly  observes,  that  as  very  few  of  brought  from  Greece  during  the  tenth;  the  same  stiff 

the  pontifi^s  were  themselves  ornamental  to  the  churchy  representation  of  figures  which  the  Greeks  themselves 

they  never  failed  to  endeavour  to  nuke  up  for  the  de*  seem  to  have  orisinall]^  copied  frona  woriu  in  mosaic; 

ficiency,  by  substituting  whatever  embelliahment  of  the  same  mode  of  mixing  and  laying  on  the  col6urs  on 

works  of  art  they  could  procure.  a  plain  gold  surface;  the  aame  custom  of  painting  upoo 

As  to  the  eleventh  century,  we  derive  from  the  same  wood;  and  the  same  expensive  covering  dTa  silver  cost 

•oarce,  (the  chronicles 4)f  ancient  churches,)  aliundant  ot  mail ;  when,  from  the  multitude  and  cheapness  of 
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hrk  Agci.  tach  pictures^  the  precaution  at  first  ased  to  preserve  After  the  tridn  oF  evils  which  had  for  so  long  a  pe-  Revirai  of 
them  is  no  longer  necessary."-—"  Many  of  these  absurd  riod  deluged  Italy  began  to  subside,  when  the  natives    ^^^"^^ 
representations  are  said  to  be  the  work  of  angels.     In  of  that  country,  worn  out  by  oppression,  felt  the  inde-  ^^^"v"'*^ 
the  Greek  church,  they  followed  the  idols  of  Paganism,  pendence  of  nature  stirring  unaer  the  yoke,  they  sooa 
and  have  continued  to  maintain  their  place.    They  are  discovered  the  posSibiHty  of  shaking  it  off.    The  im- 
one  of  the  first  and  most  curious  sights  which  attract  a  pulse  became  epidemic  and  simultaneous.     In  various 
traveller's  notice  ;  for  it  is  not  only  in  their  churches  quarters  tyranny  began  to  shrink  into  its  shell,  and  free- 
that  such-  paintings  are  preserved ;  every  room  through-  republican  states  were  formed.  The  citizen  could  regard 
out  the  empire  has  a  picture  of  this  nature,  large  or  his  property  as  his  own,  and  exerted  himself  to  increase 
small,  called  the  Bogk,  or<god,  stuck  up  in  one  corner,  it;  wealth  flowed  in,  and  brought  along  with  it  its  usual 
to  which  every  person  who  enters  offers  adoration,  be-  concomitant,  a  desire  for  luxuries.    Fortunately  for  the 
fore  any  salutation  is  made  to  the  master  or  mistress  of  arts,  munificence  took  the  turn  of  embellishing  the 
the  house."    In  the  myriads  of  idol  paintings  dispersed  churches,  as  a  means  of  extending  fame,  and  at  the  same 
throughout  the  empire,  the  subjects  represented  are  time  ofdoinganacceptableservice  to  the  priesthood;  the 
various.    Little  can  be  said  of  their  merit,  as  they  are  priests  in  their  turn  lavished  the  easy  requital  of  in« 
moHs  ranarkable  fbr  singularity  than  beauty.    In  the  dulgences,  and  expiation  of  those  crimes  and  violencea^ 
churches  are  seen  the  representations  of  monsters  with  which  the  turbulent  manners  of  the  times  exposed  the 
many  heads,  and  such  a  strange  assemblage  of  imagin-  Irigher  classes  to  fall  into.     This  dawning  of  encou* 
axy  beings,  that  they  might  be  supposed  Pagan,  rather  ragement  was  not  without  its  effect  in  preparing  the 
than  Christian,  temples.    The  Virgin  is  represented  in  way  for  the  revival  of  a  better  taste.    The  emulation  of 
various  ways,  and  each  have  their  particular  votaries,  the  wealthy  excited  the  invention  of  artists  to  gain  fa-i 
There  is  the  Virgin  with  the  bleeding  cheek,  and  the  vour ;  and  they  obtained  a  fortunate  opportunity  of  ex- 
Virgin  with  three  hands,  both  most  probably  originat*  tending  their  knowledge  from  the  increasing  intercourse 
ing  in  accident  or  ignorance,  although  the  Russians  with  foreign  nations  to  which  the  crusades  gave  rise, 
themselves  narrate  SQme  foolish  legendary  miracles  on  They  were  led  to  borrow  re&iemeni  from  the  elegan- 
the  subject,  cles  and  luxuries  of  eastern*  manners,  ta  extend  their 
The  portKut  of  the  Virgin  which  the  vulgar  in  Italy  observation,  and  gradually  to  improve  their  tastes  and, 
believCf  and  the  priests  do  not  hesitate  to  assert,  to  be  the  above  all,  they  had  the  stimulus  of  an  entirely  new 
production  of  St.  Luke,  is  of  the  same  school,  or  even  subject,  to  exercise  their  genius  upon ;  namely,  the 
later,  if  we  are  ta  judge  jFrom  the  mode  of  painting,  triumphs  of  ChristianttT.  **  Their  religious  persuasion. 
However,  as  might  be  readily  supposed,  it  surpasses  in  in  favour  of  statues  and  pictures,  afibraed  a  new  mine 
the  power  of  working  miracles  all  the  multifarious  edi*  of  art  in  the  subjects  of  Christian  story  r  they  were  de« 
tions  of  the  Madonna.     It  is  maintained  by  many  au*  sirous  of  ornamenting  their  churches  with  pictures  and 
thors,  that  this  picture,  attributed  ta  the  Evangelist,  statues,  upon  the  plan  of  Christianity,  and  there  were 
-WB  the  production  of  a  Florentine  painter  of  the  name  no  works  of  this  kind  in  a  better  state  in  other  coun-^ 
^  Luke,  who  lived  in  the  eleventh  century,  and  whose  tries  than  in  their  own.   They  could  not  now,  as  they- 
"works  were  deposited  in  the  church  of  St,  Maria  deir  had  done  before>  in  the  time- of  the  old  Romans,  bury 
Imprimeta.    Tiraboschi^  however,  in  his  Sioria  della  and  suffocate  the  efforts  of  their  own  people,  under  the^ 
Uieralura  IlaUana,  proves  that  this  could  not  have  been  more  perfect  arts  and  artists  imported  from  Greece, 
the  case,  as  he  finds  the  picture  of  St  Luke  alluded  to  The  Greeks  were  now  no  better  than  themselves ;  so 
in  aolhora  whose  works  are  considerably  anterior  to  the  that,  at  this  time,  the  arts  set  out  upon  the  true  footing 
eleventh  century.    This  accurate  historian  finds  that  in  Italy,  and  in  all  their  long  series  of  artists,  from  the 
he  can  go  no  farther,  and  leaves  the  authenticity  of  the  eldest  and  worst  to  the  latest  and  best  of  them,  we  see 
JSvangelist's  accomplishments  as  a  painter,  as  open  to  that  every  man  was  in  his  time  taken  for  a  prodigy, 
conjecture  as  ever.    There  is  lessknowA  of  the  private  and  his  works  considered-  as  the  utmost  stretch  of  the 
circnmstances  of  St  I^ke  than  of  l^a  other  evangelists,  human  capacity.    The  artist,  and  the  age  for  which  he 
St.  Paid  calls  him>  **  Luke,  the  beloved  physician  ;\'  painted,  were  so  fitted  to  the  weakness  of  each  other, 
^e  scope  of  which  appellatioB  was  probably  more  ana«  that  admiration  was  kept  constantly  alive  during  the 
logoos  ta  that  of  philosopher  than  we  understand  by  whole  successive  progress,  from  barbarism  to  perfect 
the  term   physician.     At  all  events,  he  appears  to  tion.    The  public  grew  up  in  judgment  and  taste  in 
ha^  been  a  learned  man,  and  tnight  have  been  m  die  same  progressive  manner  that  the  artist  did  in  his 
artist,  although  the  picture  attributed  to  his  pencil  practice.     Another  particular  of  the  greatest  conse- 
leaves  little  doubt  of  a  much  more  recent  origins  quence  to  them  was,  that  there  was  no  vicious  decaying 
The  style  of  St.  Lake's  Gospel  is  considered  to  demon-  art  at  that  time  in  any  nation,  which  might  be  import- 
strata  greater  parity  and  superior  learning  than  that  of  ed  into  Italy*  ta  mislead  and  corrupt  the  people  inta 
the  other  three,  whidi  may  be  attributed  to  his  longer  the  search  of  ornaments  and  fripperies,  before  tney  had 
residence  in  Greece>  and  more  intimate  acquaintance  regularly  and  solidly  employed  themselves  upon  the 
with  the  learned  Gentiles.  And  we  have  already  shown,  foundation  and  substance  of  art     This  people  had 
that  learning  was  considered  in  Greece  as  the  indis-  therefore  every  thing  ta  favour  them  in  their  growth ; 
pensable  qualification  of  an  artist,  so  as  to  render  them  and  they  accordingly  did  arrive,  step  after  step,  to  that 
generally  concomitants.    The  tradition- of  his  having  degreeofstrength  and  maturity,  whichjustlyentitiedthem 
been  a  painter  is  of  very  early  existence  in  the  writings  tahave  been  the  admiration  of  Europe."  Barry's  Inquiry. 
of  the  Fathers ;  and  that  he  had  frequent  opportunities  „    .    i   m  •  ^• 
of  seeing  and  being  acquainted  with  the  blessed  Virgin,  iief)ival  pj  Fatntwg. 

the  many  particuuirs  he  narrates  leave  little  reason  to  We  have  now  traced  the  ancient  history  of  painting  Revival  of 

doobt )  which,  joined  to  the  opportunities  he  had  of  from  its  earliest  dawn,  through  all  the  migrations  and  Minting. 

seeing  works  of  art  in  Greece,  jremoves  at  least  any  ex*  vicissitudes  of  its  progress  towards  perfection,  and  its 

iravagance  from  the  supposition  that  he  might  have  subsequent- decay.    We  have  seen  it  set  in  the  troubled 

panitad  a  portrait  of  her.                                            >  ocean  which  overwhelmed  the  Boman  Bmpize,  and, 
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ilevivai  of  after  languishing  in  the  ages  of  borbarUm  and  igno- 
PainiiDg.  rance^  now  again  indicating  the  twilight  of  ita  renewed 
'^^  existence.  An  important  change  had  taken  place  in 
tha  moral  world,  under  the  influence  of  which  we  are 
now  to  see  the  arts  called  into  view ;  hitherto  they  had 
been  subservient  to  the  purposes  of  heathen  worship, 
and  employed,  almost  exclusively,  in. ministering  to  the 
absurdities  of  pagan  mythology ;  while  they  rise  again 
under  the  auspices  of  the  Christian  religion.  Instead 
of  imaginary  deities  and  improbable  legends,  the  sub* 
jects  of  the  pencil  are  now  to  be  drawn  from  the  re* 
markable  history  of  the  chosen  race,  or  the  incidents  of 
our  Saviour's  life,  and  the  lives  of  the  first  ministers  of 
our  faith.  The  wild  fables  of  the  heathen  creed  did 
not  hesitate  to  represent  the  objects  of  their  worship, 
under  circumstances  that  would  have  been  degrading 
even  to  human  nature,  and  giving  way  to  sensuality  and 
vices  that  would  have  disgraced  the  creatures  of  this  in»* 
ferior  world ;  these,  and  the  fictions  of  romance,  were  the 
subjects  which  occupied  the  genius  of  the  ancient 
artists.  But  in  those  of  Christianity,  even  man  is  always 
represented  in  an  interesting  situation ;  he  is  placed  where 
the  soul  is  raised,  and  moral  nature  subjected  to  trials. 
We  see  the  triumphs  of  mind  over  body,  and  the  display 
of  that  humble  fortitude  and  resignation  which  it  is  the 
peculiar  excellence  of  our  blessed  faith  to  inspire  ;  in- 
stead of  the  unmeaning  dreams  of  mythology,  or  the 
vapouring  feats  of  romance. 

It  is  no  doubt  true,  that  painters  have  neverthe* 
less  continued  to  be  drawn  to  the  representation  of 
mythological  subjects,  and  many  of  the  finest  pro* 
ductions  of  modem  art  are  of  this  description.  A 
-very  obvious  reason  can  be  assigned  in  the  temp- 
tation and  scope  afibrded  to  fancy,  and  particular* 
ly  in  the  opportunity  admitted  of  displaying  skill  in 
the  naked  and  volujptuous,  which  does  not  suit  the 
gravity  of  scripture  history.  How  far  these  attainments 
are  counterbalanced  by  tM  sacrifice  of  probability,  and 
the  interest  excited  by  the  representation  of  true  histo* 
ry,  may  admit  of  doubt.  An  eastern  tale,  which  we 
know  to  be  the  mere  sport  of  fictioni  may  amuse,  but 
it  never  can  exercise  those  powers  over  the  judgment 
and  feelings,  which  the  affecting  incidents  of  reality  so 
readily  call  forth.  The  excellence  of  art  may  fascinate 
the  eye  as  much  in  the  one  esse  as  in  the  other,  bat  it 
must  renounce  all  pretensions  to  the  highest  and  noblest 
sphere  of  painting.  Where  mere  fiction  is  the  theme, 
it  must  step  down  from  the  rank  of  a  sublime,  to  that 
of  a  simply  pleasing  art 

Dante  and  Boccacdo  give  Florence  the  eredit  of 
being  the  mother  and  restorer  of  the  fine  arts  in 
Italy,  but  there  are  many  other  cities  which  do  not 
willingly  admit  of  this  precedence.  Bologna  parti* 
cularly,  and  SiefUh  boast  of  having  had  painters  of 
as  great  antiquity  and  merit  M  Cimabue,  by  whom 
painting  was  first  brought  into  notice  in  Florence. 
Venice Xsiys  claim  to  the  same  merit,  and  doubtless  other 
towns,  both  in  Italy  imd  beyond  the  Alps,  have  similar 
pretensions.  As  the  resasdtaiion  of  learning  and  the 
liberal  arts  was  prepared  by  causes  of  general  infiuenoef 
long  and  silently  working  eut  their  effect ;  so  was  the 
diffusion  very  generally  spread,  and  nearl^  simakanei« 
ous  over  that  portion  of  £urope  predisposed  to  yield  to 
its  operation.  Among  the  older  Italian  writers,  the 
question  of  priority  in  the  study  of  the  arts  is  a  subject 
of  bitter  controversy,  like  the  contest  excited  amoos 
the  Grecian  cities  for  the  honour  of  having  given  birth 
to  Homer.  Champions  have  arisen  in  dmnce  of  the 
primacy  of  each  of  the  different  Italian  states,  who 
claim  the  honour  of  reviving  the  arts ;  and  each,  as 


might  be  expected,  boasting  of  having  put  all  d<mU  on  Hcviv^ 
the  subject  to  silence.  roinu 

But  as  it  is  clear  that  Italy  never  was  absolutely  depriv.  W^ 
ed  of  pictures  or  psinters;  and  that,  although  thereseems, 
during  the  whole  period  of  the  tlark  ages,  not  only  to 
have  been  Greek  painters  practising  there,  but  likeivife 
native  Italian  artists,  who  comp^ed  with  them  for 
employment ;  we  cannot  correctly  say  that  there  was 
any  distinct  revival  about  which  to  contend.  The  art 
began  to  improve  generally,  and  at  the  same  time, 
wherever  it  was  practised,  so  soon  as  thecircumstsnces 
of  the  times  held  forth  any  encouragement;  which, 
doubtless,  would  be  more  or  less  iavounible  to  some 
states  than  to  others.  And  as  Florence,  in  particular, 
was  happily  situated  in  this  respect,  the  effects  nstuf 
rally  showed  themselves  more  prominent.  Thereforei 
although,  perhaps,  not  strictly  entitled  to  the  name  of 
Restorer  of  the  Fine  Arts,  Florence  decidedly  took  the 
lead  in  this  great  event 

However  much  the  arts  may  have  shot  up  in  vsriooi 
quarters  of  the  world,  in  consequence  of  existing  cir* 
cumstances  propitiatory  to  their  success,  we  still  find 
that  Italy  is  the  favourite  soil,  where  art  has  never 
failed  to  spring  up  as  an  indigenous  plant,  so  soon  as 
the  obstacles  to  its  growth  are  removed.    Greece  had 
its  glorious  age  under  Pericles,  but  the  sun  once  set, 
has  never  risen  again ;  while  every  tempest  that  has 
passed  over  Italy,  has,  like  the  winter  storm,  given 
place  in  due  season  to  the  genial  influence  of  reviving 
nature.     The  field  again  becan  to  show  its  verdure, 
and  invite  that  cultivation  which  should  enable  it  to 
bear  fruit.    With  the  first  dawn  of  European  history 
we  find  the  Etruscans  the  only  possessors  of  the  fine 
arts.  Ailer  oppression  had  laid  waste  the  field,  the  6oir« 
ers  again  sprung  forth  under  Augustus.  Then  followed 
the  overwnelming  tide  of  northern   barbarity.     No 
sooner  had  it  pas^  away,  than  the  seeds  which  lay 
dormant  in  their  native  soil,  sprung  up  afVesb,  and  hu» 
tened  to  maturity,  under  the  auspices  of  Led  the  Tendi. 
The  cultivation  of  the  arts,  no  doubt,  became  general, 
but  it  was  this  land  of  genius  that  sent  forth  her  artists 
to  light  up  the  latent  sparks  of  taste  in  every  quarter  of 
Europe. . 

The  Abb^  du  Bos  has  no  difficulty  in  accounting  for 
this  pre-eminence  of  Italy,  in  matters  of  teste,  from  pbj* 
sical  causes  alone,  and  chiefly  from  the  influence  of 
climate.    It  is  singular,  that  a  notion  so  replete  with 
absurdi^,  and  which  contradicts  itself  at  every  step, 
should  iuKve  found  so  many  followers.     That  dimste, 
which  is  ever  the  same  under  the  same  latitude,  should 
at  one  period  be  propitious,  at  another  inaliga,  that  it 
thould  be  so  various  in  its  effects  upon  thoee  aedng  under 
its  influence,  the  artists  at  one  time  rioting  in  ad  the  ex« 
travaganciesof  fkncy,  at  another  plodding  with  cold  and 
spiritless  formality,  and  the  foggy  Hollander  competing 
in  excellence  with  the  native  of  serene  Italy,  arecon« 
tradictions  whrah  will  not  readily  be  admitted.  But  dw 
prevalence  of  this  opinion  on  the  Continent  is  quits 
of  a  piece  with  the  silliness  of  their  belief  as  to  the 
malign   influence  of  the   climate  and  coal  files  of 
Great  Britain.     According  to  their  idea,  any  stray 
niark  of  genius  or  taste  that  may  have  wandered  to 
Britain,  becomes  eflectually  neutralised  bj  the  banefiii 
influence  of  our  atmosphere ;  our  temoera  are  brvti« 
fied,  and  our  spirits  so  simki  that  in  tne  fiitii  month 
of  November,  we  have  great  diffioialCy  in  snppocting 
the  continuance  of  existence.    It  is  not  aurpristng  thst 
authors  who  gravely  assert  and  reason  upon  aiieh  abfBi^ 
dities,  should  believe  in  the  influence  of  diinate^  in  rear* 
iog  up  genius  as  it  does  the  native  plaata  of  tte  loili 
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Wfiior  Thit  novenaent  of  imp«ti«iiee  8i>  discerntUe  In  many 
pi<  puts  of  Italy  towarda  tbe  close  of  the  thirteenth  oen- 
rr^  tary,  first  guned  vent  in  Tascany«  and  speedily  caught* 
like  wildfire^  wherever  the  public  mind  was  excited  by 
tfa?  longings  ibr  liberty  and  impravement.  In  matters 
of  art,  the  productions  of  their  own  time  soon  fell  into 
diirepute ;  they  began  to  improve  the  basso-relievos 
dtftiosd  to  ornament  the  monuments  of  the  wealthy* 
Tbe  manufii^urars  of  MadonnaSj  finding  the  sale  of 
their  commodities  flag»  the  old  patterns  despised  as 
ftile  articles^  saw  the  necessity  of  changing  their  style. 
Artbts  set  about  new  efforts.  In  the. mean  time,  tbe 
furioos  itru]|gles  of  the  Guelphs  and  Gibelins  bad 
thrown  every  thing  into  confusioUf  and  so  much  the 
better,  as  i^  prepared  the  mass  to  ferment  and  change 
its  nature. 

We  shall  accompany  the  first  steps  of  the  revival  of 
psintiiig,  with  reference  to  Italy  in  general,  as  the  aft 
vu  considerably  advanced  before  there  was  so  marked  a 
difereoce  in  the  style  and  objects  of  the  pursuit  as  to 
point  out  the  distinction  of  individual  schools.  Similar 
£ttt»res  marked  the  early  productions  of  Italian  artist^ 
vbererer  the  «rt  began  to  show  itself;  they  are  the 
works  of  the  same  class,  pursuing  the  same  route,  and 
resching,  generally,  the  same  state,  which  was  far  from 
excellent.  Tbey  are  all  equally  cold>  dry,  stiff,  and 
awkward,  impvoviQg  as  they  advanced  in  experience, 
some  more  and  some  less,  but  still  in  the  same  predomi* 
Dating  style  of  wooden  ri^^dity.  If  we  eoBsiaer  Cima* 
hue  as  die  father  of  painting  in  Florence,  we  find  him 
sntidpated  by  many  years  in  Siena*  and,  but  a  few 
jesrs  after.  Van  Eyck  opened  a  school  in  Flanders,  and 
chaojgied  the  whole  syatem  of  painting,  by  the  intro* 
duction  (^oil  aa  the  medium  of  applying  the  colours. 
Gio.  Bellini  ^cwi^hed  at  the  same  period  in  Venice^ 
and  Andrea  Mantegna  in  Lombardy. 

There  is  a  picture  in  3iena  of  tbe  Virgip^  bearing 
the  date  of  1£21,  which  is  nineteen  years  before  the 
hirth  of  Cimabue.  It  is  painted  by  Ouido  of  Siena. 
Ita  pnocipal  merit  is  the  date  and  name,  as  it  is  the 
earliest  instance  of  that  practice  among  painters ;  other- 
wise the  merit  of  the  execution  was  little  advanced 
beyond  the  barbarism  ft*  its  predecessors.  An  Italian 
writer  observes,  that  it  was  only  fit  to  frighten  children, 
There  i»  another  picture,  attributed  to  tbe  same  Guide, 
snd  one  at  Aaaisa,  by  Giunta  Pisano,  dated  1236. 
Gaido  of  Siena  had  a  pupil,  Ducio  de  Bonins^n^,  wh9 
excelled  hia  master  very  far  in  the  art ;  as  he  painted 
pictures  of  great  size,  both  in  fresco  and  mosaic,  which 
are  considered  very  interesting  in  the  history  of  the  art* 
The  P.  della  VaUe,  in  his  Letiere  Sanesi  gives  a  detaiU 
ed  account  of  all  these  ancient  artists  of  Siena. 

Tbey  show  pictures  at  Bologna  of  a  similar  an- 
tiqoity,  painted  by  natives  of  that  town.  Some  of 
them  are  stagnlar,  from  being  painted  on  gilt  can-* 
vas.  Statues  and  sculpture  of  ancieot  workman* 
ship  still  existed  in  Italy,  but  the  artists  were 
ss  yet  blind  to  their  merits.  The  firat  to  hurst  the 
bondsy  and  grasp  at  something  better,  was  Nicolas 
Pisano,  who,  in  tbe  year  liSO,  waa  attracted  by  the 
beauty  of  aa  ancient  aawphagus  at  Pisa,  containing 
the  body  of  Beatrice,  piotner  of  Countess  Matilda.. 
Tbe  subject  waa  the  story  of  HypoH^ua,  which  he 
studied  aa  the  model  by  which  to-  improve  bis  style. 
The  merit  of  the  attempt  began  to  show  itseiff  and 
obtained  for  Nicolas  extensive  employment  in  various 
IMrts  of  Italy,  in  ornamenting  with  basso-relievos  the 
BMHumienta  of  the  great.  The  admiration  and  cele« 
brity  of  hia  worka  drew^  as  u^ual,  jnany  imitators,  fiom. 


a  desire  to  share  in  the  profits*  Ancient  works  were  Revival  nf 
sought  for,  sind  the  advantage  of  studying  them  gene-  Faintin?. 
rally  acknowledged.  Nicolas  fell  far  short  of  what  he  ^■*-*'v'^'-^ 
aspired  to;  but  still,  though  hit  approach  to. ancient 
excellence  was  distant,  be  trod  the  same  path  with  these 
great  artists^  and  struck  the  first  blow  at  the  foundation 
^  barbarism;  for  the  reformation  or  advance  of  every 
art  dependsvupon  striking  out  some  new  maxim^  which, 
adopted  and  worked  upon  by  others,  produces  a  gene- 
ral change  of  ideas,  and  a  new  theatre  for  the  efforts  of 
genius.  This  was  the  great  merit  of  Nicolas,  joined  to 
the  talent  of  being  a  good  architect  and  able  designer. 
.He  was  followed  by  a  few  others,  who  made  some  slight 
prc^gress  in  the  art,  though  still  adhering  to  a  very  bar* 
barous  style,  as  appears  by  the  subject  painted  by  one 
of  them,  of  Christ  upon  the  cross.  He  embellished  his 
subject  by  representing  the  Virgin  as  placed  at  the 
extremity  of  one  of  the  arms  of  the  eross,  and  two  other 
^gures  issuing  from  the  other  arm..  There  are  several- 
works  of  this  description  to  be  seen  at  Assise,  painted 
jn  fresco,  of  a  wretched  dry  wooden  style,  but  still  with 
aome  attempts  at  expression,  and  a  better  disposition  of 
the  draperies  than  what  was  attained  by  their  prede* 
cessors. 

We  have  had  an  opportunity  pf  peeing,,  in  Ger« 
many,  many  singular  specimens  of  aodb  ancient  monj^ 
ish  jconoeits,  which  were,  no  doubt,  in  these  bar^ 
barous  days,  regarded  as  prodigies  of  ingenuity. 
Amongst  others,  Acre  is  an  aneient  picture  of  a  cruci- 
fixion, where  the  arms  of  the  cross  terminate  in  a  muU 
titude  of  hands  ;  on  one  side,  tearing  asunder  and  de* 
atroying  most  obsbure  emblems  of  the  various  sins  of  the 
human  race,  and  on  the  other,  assassinating  death,  and 
strangling  a  multitude  of  little  objects,  meant  to  re- 
present the  powers  of  darkness,  though  far  more  re- 
sembling a  swarm  of  rats  struggling  in  a  trap.  There 
was  at  Constance  an  ancient  painting  of  tbe  conception 
of  tbe  Virgin,  a  subject  of.  all  others  the  least  adapted* 
to  the  painter's  art  An  old  man  is  represented  seated 
on  a  doud,  from  whom  a  beam  of  light  issuing,  pene- 
trates a  dove  that  flutters  in  mid  air.  At  the  end  of 
the  beam  i^ppears  a  large  transparent  egg,  in  which  a 
fine  boy,  tied  up  in  swaddh'ng  elothes,  with  a  gold 
fringe  pf  glory  around  his  head,  is  seen  lying.  Below  ia 
the  Virgin,  in  an  arm-chair,  with  her  mouth  open,  ready 
to  swallow  the  egg. .  A  aublime  and  dignified  idea  of 
Omnipotence  1  but  such  was  the  barbarous  taste  of  the 
times. 

As  the  custom  gained  ground  of  filling  their  churches- 
with  pictures  and  monuments,  that  class  of  artists  who 
employed  their  talents  in  illuminating  manuscripts  be- 
gan to  find  it  more  profitable  to  engage  in  works  of 
greater  size,  and  yielded  readily  .to  the  increasing- de« 
mand  for  frescos.  Although  this  circumstance  greatly 
augpiented  the  number,  it  was  rather  detrimental  to 
the  merit  and  style,  of  the  artists ;  as  they  were  natural- 
ly led  to  transfer  the  pinehed  littleness  of  their  former 
practice  to  the  greater  works  on  the  walls  of  churches, 
so  totally  unfitting  to  the  minute  pencilling  of  the 
manuscript  painter.  There  is,  accormngly,  little  merit 
in  any  of  these  early  productions ;  but  we  must  respect 
their  efibrts,  when  we  reflect  that  these  primitive  artists 
were  the  laborious  pioneers  who  prepared  the  way  for 
tbe  revival  of  the  arts  in  all  their  splendour.  ^ 

It  will  be  necessary,  for  the  aake  of  perspieuity,  in  The  dlffir- 
running  over  the  history  of  modem  art,  to  adopt  the  em  schuois 
usual  division  of  the  various  schools  into  wbieli  paint-  of  painting, 
ing  naturally  divides  itaelf,  both  in  rtopeot  of  style  and 
locality.    <Aadiool,  when  applied  tothe  fine  artSi  means 
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Florentine  that  distinctive  class  of  artntf,  who,  having  followed  at  the  same  epdch  of  such  geniuses  as  Dante,  B<K*Flflrarf 
^  School*     ||,e  same  style  of  painting,  partake  in  any  respect  of  a  caccio,  Petrarch,  and  Machiavel ;  and  oF  artists,  the  not  ^ 
^^  '  ^^   oominon  character,  either  as  to  origin,  locality,  partf-  less'  learned  Leonardo  da  Vind,  Michael  Angelo,  and  ^"^ 
cular  taste,  or  naode  of  practice  ;   or,  in  a  narrower  Fra  Bartolomeo,  who  lived  among  them,  and  took  the 
point  of  view,  who  follow  the  mode,  rules,  andprin*  iropressitm  of  that  great  galaxy  of  taste  and  talent  The 
ciples  of  art,  introduced  by  a  particular  master.    They  Florentine  school  was  not  satisfied  with  the  sim|^  co- 
are  often  distinguished  by  the  names  of  the  great  mas*  pying  of  nature  as  presented  to  our  eyes ;  these  learned 
ters  in  whom  the  style  originated;  as  the  school  of  artists  sought  to  fix  the  principles  upon  which  the  effects 
Eaphael,  of  Michael  Angelo,  Titian,  Rubens,  or  of  the  depended,  and  to  demonstrate  the  precepts  to  be  fbU 
Carraches  ;  but  it  is  more  usual  to  take  their  denomi-  lowed,  in  order  to  produce  with  certainty  the  excellencies 
nation  from  the  country  where  they  were  first  esta-  aimed  at.    We  have  a  remarkable  testimony  of  the  labor* 
blished.    It  is  equallv  applk*able  to  every  branch  of  ious  and  profound  research  into  the  philosophy  of  the 
the  fine  arts,  as  sculpture,  architecture,  and  music  art,  with  which  they  accompanied  their  pftictice^  in  the 
The  modern  schools  of  painting  are  usually  distin-  very  valuable  work  of  Leonardo  da  Vinci  on  painting, 
guished  into  nine.        1.    Florentine;    S.    Roman  ;  A  certain  coldness  and  exaggerated  action  was  the  na< 
3.  Venetian ;  4.  Lombard ;  5,  Flemish ;  6.  Dutch  ;  7*  tural  result  of  this  particular  bent,  in  so  far  as  regard- 
German ;  8.  French;  and,  9.  English  schools.    This  is  «d  the  followers  of  these  scientific  luminaries  of  the 
no  doubt  somewhat  an  arbitrary  division,  and  cspable  Florentine  schooL    They  were  considered  as  the  sole 
of  modification,  but  we  shall,  for  the  sake  of  conven-  guides  worthy  to  be  followed,  from  admiration  of  their 
iency»  follow  it  genius,  and  veneration  for  thehr  superior  learning. 
The  Greeks  adopted  a  similar  system  in  distinguish*  But  by  this  means,  instead  of  becoming  the  allies  and 
ing  the  different  classes  of  their  artists,  for  which,  from  expounders  of  nature,  they  intervened  betwixt  nature 
the  apparent  uniformity  of  %tyle,  so  far  as  our  infor-  and  her  students,  and  hid  from  th«r  observation  her 
mation  extends,  there  seemed  to  be  less  occasion  than  more  delicate  beauties.    Their  followers  applied  them* 
when  the  art,  upon  its  revival,  took  a  new  and  a  higher  selves  more  to  obtain  a  knowledge  of  tneir  masters 
ilight.    There  were  but  three  schools  of  painting  in  thasi  to  study  nature,  the  real  object  of  the  art 
Greece,  the  Athenian,  Sycionian,  and  Asiatic  ;  and,'aU        This  could  not  fail  to  lead  to  a  rapid  deterioration; 
though  differing  very  slightly  in  style,  nevertheless  con-  accordingly,  the  great  sra  of  this  school  lived  and  died 
tending  warmly  for  preeminence  in  reputation.  In  fact,  in  a  manner  with  ita  founders,  and  was  of  very  short 
this  sort  of  €iprit  de  corps,  in  modem  times,  not  only  duration. 

kept  up  the  distinctive  character,  but,  by  the  stimulus        The  earliest  of  the  Florentine  masters  who  made 

to  emulation,  contributed  in  a  remarkable  degree  to  the  tiie  important  step  of  shaking  off  the  trammels  of  esta* 

general  improvement  of  the  art    There  was  not  onl^  blished  stvle  was  Cimabue;  altiiough,  in  all  likelihood,  Cini 

an  ardent  competition  for  excellence  among  the  indi-  instructed  by  that  class  of  Greek  and  Italian  masten 

vidual  masters,  but  the  fame  of  the  school  to  whidi  whom  the  Semite  of  Florence  had  drawn  to  their  dty 

they  belonged  excited  foelings-of  rivalship,  which  called  '  for  the  purpose  of  encouraging  the  arts.    He  had  the 

forth  every  exertion  to  support  its  reputation.    There  boldness  to  consult  nature.    1^  much  were  the  people 

was  a  feeling  of  glory  in  adding  to  the  credit  and  esti-  astonished  at  the  grandemr  of  a  colossal  picture  which 

mation  of  his  alma  mater,  that  made  the  efforts  of  each  he  painted  of  the  Madonna,  surrounded  by  angels,  no* 

individual  more  zealous  than  if  striving  alone  to  rear  thing  of  the  kind  having  appeared  before  to  ecjual  so 

the  fabric  of  his  own  repuUtion.    This  sort  of  emula-  high  a  flight  of  genius,  that  they  accompanied  the 

tion  among  the  different  schools  tended  to  counteract  transportation  of  this  picture  from  Cimabue's  house  to 

the  mean  and  grovelling  sentiments  of  personal  rivalry,  the  church  with  shouts  and  music,  like  a  triumph, 

and  to  promote  feelinffsof  a  more  generous  cast ;  a  de-  His  works,  although  they  called  forth  the  admiration 

aire  to  second  the  endeavours,  instead  of  to  thwart  the  of  his  contemporaries,  were,  when  compared  with  the 

progress,  of  those  who  laboured  in  -the  samis  vineyard  subsequent  attainments  of  the  art,  very  rude  indeed, 

with  themselves.  They  were  st«ff,  dry,  and  monotonous,  but  with  some* 

j^j        .      07    ?  what  more  of  truth  than  his  predecessors.  He  excelled 
d^lorenline^cfwoL  particularly  in  the  countenances  of  old    men,  where 
Florentine       Wehavealready  anticipated  the  infant  state  of  tiie  arts  some  expression,  though  of  a  hard  severe  kind,  was 
School.       nt  (jheir  revival  in  Florence  in  the  courseof  the  thirteenth  discernible ;  h^  had  litUe  pretension  to  grace  or  ease  of 
century.  The  various  branches  of  painting  were  cultiva*  any  kind,  and  his  prim  starched  madonnas  and  angels, 
ted  with  success,  and,meetingwitn  the  judicious  encou*  can  rarely  boast  of  any  beauty.    Cimabue  was  not- 
ragement  of  some  enlightened  dtisens,  the  Florentine  withstanding,  a  man  of  aspiring  genius,  and  aimed^  at 
achool  soon  took  the  lead  in  that  course  in  which  it  was  perfections  far  above  the  grasp  t^  his  contemporaries, 
destined  to  hold  so  .distinguished  a  part    The  particular  There  are  two  colossal  madonnas  of  this  master  at  Flo- 
character  of  this  school,  when-arrived  at  maturity,  under  rence,  painted  in  a  grand  style;  but  his  talent  is  dia* 
thegenius  of  Michael  Angelo,  is  accused  of  a  certain  dry.  played  to  better  purpose  in  his  fresco  paintings  at  the 
ness  and  deficiency  in  the  richness  of  colouring,  a  want  church  of  Assise,  which  represent  varioua  subjects  of  sa* 
of  ampleness  and  majesty  in  the  draperies,  and  of  deli,  cred  history.    These  are  conceived  in  a  bold  style,  and 
cacy  of  expression:  its  triumph,  on  the  contrary,  is  in  disposed  with  good  effect;  they  are  likewise  colossal, 
design,  truth,  historical  accuracy,  with  grandeur  and  ana  possess  considerable  vigour  of  colouring.     Thesp- 
profound  learning  in  the  science  of  anatomy  and  the  plause  which  attended  Cimabue's  labours  stirred  up  a 
human  figure,  and  skill  in  that  difficult  branch  of  per-  desire  for  improvement,  and  was  a  great  means  of  re- 
spective ciedled  foreshortening.    The  style  of  this  school  moving  the  languor  which  had  so  long  settled  on  the  art. 
was  formed  under  the  auspices  of  the  family  of  Medi«        His  scholar,  Giotto,  took  a  different  vievr  of  the  sab*  < 
ci,  who  were  so  instrumental  in  the  revival  and  en.  ject  from  the  grand  and  severe  style  of  his  master;  pre- 
couragement  of  learning  as  to  make  Florence  the  fb-  ferring  gracefulness  and  ease  of  outline,  with  a  more 
cus  from  whence  the  light  of  literature  was  again  dif-  delicate  style  of  colouring.    The  sharp  elongated  hands 
fused  over  the  world.    This  favoured  dty  had  to  boast  and  straight  pointed  feet,  seemingly  ao  ill  adapted  for 
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itflue  lie  support  of  the  figure;  the  ghattly  staring  eyes,  altar-pieces  of   some  of  the  more  ancient  churches  Florentine 

ibKi'   vhich  still  partook  of  the  barbarous  taste,  began  to  of  the  Continent,  by  introducing  painting  into  the  mi-    School. 

TT^  disappear  under  the  pencil  of  Giotto.    He  Is  reported  nute  compartments  of  the  laborious  gothic  carved  work 

^    to  have  been  a  shepherd  boy,  and  to  have  been  discov-  ^hich  cover  the  interior  walls.     Following  the  same 

ered  by  Cimabue  as  he  employed  himself  scratching  up-  idea,  where  the  sculptured  wood  was  wanting,  the  pic- 

oD  a  alatestone  the  figure  of  a  sheep,  in  which  he  exhibit-  tures  were  still  subdivided  in  an  architectural  man- 

ed  an  address  indicative  of  strong  natural  genius.  And,  per,  either  by  wooden  pillars  and  pilasters,  or  by  sub- 

mnch  to  the  honour  of  Cimabue^whom  Oiotto  was  des-  stituting  the  representation  of  them  in  painting.  Many 

lined  to  excel,  he  obtained  permission  to  take  the  boy  of  these  tall  fabrics  of  mixed  work  surmounting  and 

under  his  own  guidance,  and  trained  him  up  in  all  the  surrounding  the  altars,   have  a  very  grotesque  ap« 

iearaiogof  the  day.    In  his  works,  Giotto  distinctly  pearance;  being  divided  into  various  compartments  by 

ihovrs  that  he  had  pot  seen  in  vain  the  morsels  of  ancient  a  confusion  of  arched  and  pillared  architecture  repre- 

sculpture  preserved  at  Florence,  and  particularly  in  the  sented  in  perspective,  with  doors  and  windows  so  gla*^- 

throv  of  his  draperies,  which  partake  of  the  ancient  ingly  unsuitable  to  the  size  of  the  figures  that  repre. 

taste.    He  painted  at  Assisa  a  series  of  pictures,  des-  sent  the  inmates  of  the  building.     A  palace  or  a  tem.- 

cnptive  of  the  life  of  St.  Francis,  where  it  is  singular  pie  is  generally  the  subject,  and  oflen  of  so  exceeding- 

to  observe  the  progressive  improvement  of  the  artist.  Jy  accommodating  a  disposition,  as  to  display  the  out- 

A«  he  advanced  in  his  subject,  we  discover  a  more  side  as  well  as  the  inside  at  the  same  time.    Friezes 

gnoeful  oompositlon,  with  increasing  address  in  the  and  pediments  are  represented,   surmounted  on  the 

execution ;  he  seems  to  have  taken  courage  with  every  outside  by  statues,  while  the  narrow  compartments  of 

additional  stroke  of  his  pencil,  to  aim  at  bolder  flights  the  interior  are  crowded  with  groupes  of  cramped 

and  more  vigorous  expression,  particularly  in  a  pic-  figures ;  both  of  so  equivocal  a  nature,  that,  were  it  not 

tore,  where  a  man,  in  the  frenzy  of  thirst,  throws  him-  for  the  unconcern  of  the  statues  above,  and  the  exceed* 

idf  upon  a  spring  of  water,  n^hich  he  seems  that  mo*  ingly  unhappy  and  morose  countenances  of  the  holy 

i&ent  to  have  discovered.  men  painted  below,  who  seem  to  fret  under  their  con- 

Althoogh  Oiotto's  pictures  still  partook  of  theconfin-  straint,  it  would  be  difficult  to  discover  that  they  were 

ed  awkwudness  of  the  age,  and  the  great  imperfection  meant  to  be  of  a  different  nature.     We  have,  however, 

m  the  extremitiea  of  the  figures,  yet,  aa  a  first  step  to-  seen  some  Virgin's  heads  in  these  antique  pictures,  far 

wards  improvement,  he  dbcovera  his  having    been  from  deficient  in  beauty.    The  gilding  was  as  profuse* 

aware  of  the  defect,  as,  where  it  is  practicable,  he  never  ly  bestowed  on  the  figures  as  on  the  architecture ;  but 

fills  to  conceal  the  feet  and  haends  ui^er  the  drapery  of  the  figures  possessed  this  advantage  over  the  architec- 

his  6gttres.    His  works  were  in  very  great  request  in  ture,  that  a  scroll  issuing  from  their  mouths,  disclosed 

Italy,  BO  that  we  find  the  same  subject  often  repeated  the  often  very  doubtful  circumstances  of  their  appari- 

in  d^erent  churchei.     They  are  easily  distinguished  tion,  while  the  profusion  of  arches,  pediments,  and 

from  the  dry  angular  performances  of  his  predecessors,  little   pillars,  had  the   exceedingly  difficult  task    of 

by  an  improved  softness  of  colouring  and  outline,  and  explaining  their  own  purpose  and  use.     The  gothic 

by  an  air  of  graceful  ease,  the  very  reverse  of  which  character  of  the  letters  renders  the  conversation  of  these 

wia  the  character  of  the  earlier  works.  He  was  the  first  holy  men  somewhat  troublesome  to  follow,  otherwise 

painter,  after  the  revival  of  the  art,  who  employed  his  there  is  frequently  a   sort  of  burlesque   incongruity 

pencil  on  portrait              ^  betwixt  the  composure  and  resignation  of  the  senti- 

It  was  in  the  time  of  Giotto  that  the  first  discoveiy  ments  expressed,  and  the  dissatisfied  uncomfortable 

was  made  of  the  Etruscan  vases.    The  superior  excel-  appearance  of  the  persons  themselves;  accompanied  with 

lence  of  the  drawings  with  which  many  of  them  were  a  quaintness  of  language  that  is  exceedingly  diverting. 

omamented  seems  to  have  excited  very  great  astonish-  By  degrees  the  tiny  columns  were  omitted,  so  as  tp 

ment,  w  much  so,  that  they  doubted  the  possibility  of  leave  the  figures  a  little  more  at  liberty,  and  what  till 

their  being  the  productions  of  human  genius.     They  then  seemed  a  mere  appendage  of  the  wood  work, 

despaired  of  ever  being  able  to  approach  such  elegance  now  assumed  the  importance  of  an  altar-piece.     But 

and  perfection  of  drawing ;  for  Uiey  do  not  seem  for  still,  so  difficult  is  it  to  shake  loose  the  trammels  of  cus- 

some  time  to  have  been  aware  in  what  the  great  merit  tom,  that,  when  the  division  of  compartments  was  aban- 

of  these  perfbnnances  consisted,  though  conscious  of  doned,  they  did  not  at  the  same  time  see  the  propriety 

their  superiority  over  what  they  were  accustomed  to  of  confining  the  subject  to  one  scene.     We  find  dilfer- 

see;  nor  how  they  were  to  set  about  attaining  such  ent  scenes  going  on  in  the  same  picture,  saints  brought 

grace  and  truth  of  design.    Giotto,  whose  name  pro-  together  who  have  no  connection  in  their  history^  and 

perly  was  Ambro  Giotto  Bandone,  possessed  greater  who,  moreover,  perform  their  various  parts  with  perfect 

disceramentf  and  seems  at  last  to  have  succeeded  in  unconcern,  as  ifit  were  possible,  placed  as  they  are,  not  to 

roiuing  the  genius  of  painting  from  its  stupor,  as,  to-  see  each  other.  The  subject  is  communicated  as  in  a  law 

wards  the  cloee  of  the  fourteenth  century,  the  art  began  paper,  item  by  item,  with  minute  accuracy,  but  devoid 

to  be  assiduously  cultivated  in  various- cities  of  Italy^  of  all  feeling  and  elegance.   There  is  no  sympathy  ex- 

Though  somewhat  misdirected,  a  taste  for  its  produc-  cited  betwixt  the  spectators  and  the  personages  of  the 

tions  became,  notwithstanding,  very  general,  so  much  picture ;  even  the  subordinate  figures  themselves  seem 

so^  that  we  find  it  employed  to  every  purpose  of  em-  to  witness  with  abundant  composure  the  deeds  trans- 

I'ellishraent,  however  incongruous  it  might  be  with  the  acting  under  their  eyes«  which  in  nature  would  call  up 

^object  of  painting.     It  was  liberally  bestowed  on  the  strongest  emotions.  They  seem  to  stand  as  if  placed 

^  different  articles  of  domestic  furniture  ;  beds,  tables,  there  merely  to  fill  up  the  nageant    Sometimes  we 

chairs,  every  thing  was  painted,  altars  uniformly,  and,  in  have  the  preposterous  idea  of  the  same  person  repre- 

«hort,  painting  became  a  necessary  appendage  to  works  sented  as  carrying  on  the  actions  of  different  periods  of 

10  Wood.  life  at  the  same  time ;  and  sometimes  the  whole  history 

This  fashion  gave  rise  to  the  barbarous  mixture  of  their  lives  is  depicted,  from  the  cradle  to  the  grave, 

^  sculpture  and  painting,  which  still  ornament  the  on  the  same  canvas,  like  the  shield  of  Achilles. 
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In  fact^  the  painters  of  the  fourteenth  century  thought 
that  they  never  could  load  their  subject  too  much,  add- 
ing every  thing  which  they  conceived  could  in  any 
way  tend  to  the  elucidation  of  the  history  represent- 
ed. Deficiency  in  the  power  of  painting  expression 
was  often  supplied,  as  we  have  mentioned  above,  by 
the  figures  themselves  narrating  in  written  words  what 
the  art  despaired  of  conveying  by  the  pencil.  Gild- 
ing was  substituted  for  brilliancy  of  colour,  and  as  a 
glory  of  light  was  almost  always  required  to  encircle 
the  heads  of  their  saints,  recourse  was  had  to  burnished 
metal,  so  that  the  heads  appear  as  if  placed  on  a  braaen 
trencher.  Even  jLhe  ground  of  the  picture  was  often 
wholly  gilt  when  great  magnificence  was  desired ;  so 
natural  is  it  for  ignorance  to  confound  the  rich  with  the 
beautiful,  or  rather  to  suppose  that  nothing  can  be 
beautiful  which  is  not  at  the  same  time  rich.  Hence, 
the  efBgies  of  their  saints  all  shine  with  gold  and 
with  fictitious  jewels  and  baubles  of  every  kind^ 
which  the  painters  of  that  day  thought  it  necessa- 
ry for  the  dignity  of  their  art  to  transfer  to  their 
pictures.  It  is  singular  how  reluctant  the  taste  of  that 
age  was  to  abandon  this  false  view  of  daubing  their 
pictures  with  gilding,  which  necessarily  destroyed  any 
effect  the  colours  might  be  able  to  produce.  It  was 
not  entirely  banished  until  the  beginning  of  the  six- 
teenth century,  for  we  find  even  Raphael,  in  his  picture 
of  the  Fomalina,  did  not  hesitate  to  introduce  a  little 
gilding  in  her  drapery. 

According  to  Baldinucci,  Giotto  received  very  sub- 
stantial encouragement  from  the  princes  of  the  age, 
with  whom  his  talent  was  in  great  request  The  Car- 
dinal Gaetano  paid  to  him  800  gold  crowns  for  the  pic- 
ture he  painted  for  the  altar  of  8t.  Peter's ;  and  for  his 
picture  of  St.  Peter  in  the  boat  he  is  said  to  have  re- 
ceived S200  gold  crowns.  If  this  be  accurate,  it  ap- 
pears  that  both  the  ancient  Greeks  and  the  sub-ancient 
Goths,  valued  painting  at  a  higher  rate  than  it  is.  held 
in  our  day.  Giotto  painted  a  portrait  of  him$e}f  by 
means  of  a  mirror,  which  he  exhibited  at  Florence,  and 
likewise  a  picture  of  his  friend  and  contemporary 
Dante ;  for  Giotto  was  likewise  a  poet  and  a  man  of 
learning,  though  originally  but  a  shepherd  boy.     - 

Giotto  had  various  followers,  who  painted  much  in 
the  same  manner ;  and,  as  often  happens,  his  very  ex- 
cellence was  a  means  of  retarding  the  progress  of  the 
art,  as  his  successors  were  diffident  of  ever  being 
able  to  do  any  thing  better,  and  therefore  aspired  no 
higher  than  to  the  power  of  imitating  his  works  with 
facilitv.  They  were  numerous,  and  many  of  them  pos- 
sessed considerable  merit ;  but  as  our  subject  is  the 
progress  of  the  art,  which  remained  stationary  notwith- 
standing the  efibrts  of  these  painters,  it  were  needless 
to  push  our  inquiries  farther,  than  to  mention  the  names 
of  those  who  prindpally  obtained  a  reputation  as  artists. 
Boccaccio  mentions  the  greater  part  of  them  in  the  eighth 
day  of  his  Decamerone ;  and  perhaps  to  this  circum- 
stance, fully  as  much  as  to  their  talent,  we  owe  the  pre- 
servation of  the  names  of  Buffalmacco,  the  facetious 
painter ;  of  Orcagna,  and  several  others.  Giotto's  own 
pupils  were,  Stefano,  who  was  called  the  ape  of  nature ; 
Ids  son  Tomasso,  one  of  the  closest  imitators  of  Giotto, 
so  as  to  obtain  the  surname  of  Giottino ;  Taddeo  Gaddi, 
of  whom  some  pictures  remain  at  Florence,  and  who  ex- 
celled in  colouring.  There  were  several  others,  whose 
works  still  remain  at  Florence  and  Pisa,  but  they  are 
only  curious  in  an  historical  point  of  vieWj  being  all  in- 
ferior in  merit  to  their  leader  Giotta 


The  art,  indeed,  which  had  dropped  mto  assort  of  le*  Pl« 
oond  infancy,  began  to  flag,  and  threaten  a  prematore  ^ 
death,  had  it  not  been  for  the  protection  of  one  enlighu  ^ 
ened  family,  to  whom  it  owed  its  preservation  in  the 
first  place,  and  its  subsequent  rapid  strides  towards  the 
attainment  of  perfection.    The  house  of  Medici  tuul 
begun,  from  the  class  of  merchants,  to  work  its  way, 
through  the  medium  of  riches,  to  hold  an  important  and 
distinguished  rank  in  Europe.    The  wisdom  of  this 
ambitious  family,  aspiring  to  the  sovereignty  of  Flo. 
rence,  was  in  nothing  more  conspicuous  than  in  their 
munificence  and  encouragement  of  artists ;  by  which,  in 
their  capacity  of  wealthy  and  enlightened  citizens,  thej 
were  fulfilling  the  duties  of  sovereigns.    They  were  ha- 
bituating all  ranks  of  the  people  to  look  up  to  them  alone 
for  countenance  and  protection,  and  engaging  that  adu* 
lation  in  their  favour  which  was  the  naturid  and  only 
return  that  could  be  made  by  those  who  had  benefited 
by  their  liberality.    And  in  their  turn  the  artists  had 
it  in  their  power  to  contribute  eminently  to  the  elevation 
of  their  patrons,  by  r€|)resenting  the  different  branches 
of  the  family  in  distinguished  characters,  as  benefactors 
to  their  country ;  placing  their  virtues  in  the  best  point 
of  view.     The  people  got  accustomed  to  see  them  ro- 
presented  in  that  capacity,  aqd  were  the  more  readily 
mduced  to  assent  to  their  assuming  the  reality  of  that 
of  which  the  representation  had  long  been  so  familiar 
to  them.    They  experienced  a  feeling  of  pride,  in  per- 
ceiving that  such  an  elevation  was  within  the  reaca  of 
one  of  their  own  class,  and  that  they  had. had  the  di&< 
cernment  to  bestow  it  so  judiciously.    There  was  no* 
thing  startling  to  their  rights  and  liberties  in  seeing  the 
munificent  benefactor  to  their  native  country,  the  head 
of  the  house  of  Medici,  occupying  the  reality  of  that 
station  which  they  had  been  accustomed  to  applaud  in 
the  symbolical  representations  of  the  painters.  The  per* 
traits  of  Cosmo  de  Medicis,  the  father  of  his  country,  are 
generally  invested  with  the  royal  robes  while  he  was 
yet  a  merchant  citizen.    Nothing  could  be  more  oatura), 
than  that  he  should  finish  the  juggle  by  sitting  down  on 
the  throne.     Indeed,  there  are  so  few  pictures  of  that 
period  in  which  some  one  of  the  family  is  not  represent- 
ed in  a  distinguished  character,  as  in  the  paintings  of 
the  adoration  of  the  infant  Jesus,  where  the  three  kings 
are  so  invariably  the  different  members  of  that  family, 
*that  we  are  led  to  suppose  that  it  was  one  of  the  many 
political  artifices  by  which  the  Medici  ascended  the 
throne. 

Be  that  as  it  may,  it  was  attended  with  effects  highly 
beneficial  to  the  arts ;  and  while  the  Medici  still  moved  in 
the  humble  sphere  of  merchants,  a  taste  for  painting  and 
sculpture  became,  through  their  means,  generally  dif- 
fused among  the  enlightened  citizens  of  Florence.  The 
plan  was  laid  by  Cosmo,  to  make  Florence  the  great 
emporium  of  taste  and  literature  in  Europe,  which  was 
ardently  pursued  by  his  brother  Lorenzo  the  Magni- 
ficent, arul  his  equally  distinguished  grandson.  Pope 
Leo  the  Tenth. 

In  the  midst  of  all  the  turbulence  of  faction,  all  ranks 
of  citizens  seemed  to  unite  in  this  great  national  object 
of  embellishing  Florence,  and  drawing  to  it  men  of 
eminence  in  every  branch  of  literature  and  the  liberal 
arts.  They  prosecuted  the  decoration  of  the  churches 
with  constant  solicitude,  and  vied  with  each  other  in 
the  elegance  of  their  private  dwellings ;  creating  such 
a  demand  for  works  of  art,  as  became  the  certain  pre* 
sage  of  its  future  improvement. 

The  first  importlmt  step  that  was  gained  in  the  im« 
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m^t  proremenl  of  the  art  at  this  period,  was  in  the  stady  of 
y»>'  perspective,  introduced  by  Brunelleschi,  the  architect, 
hr*  ind  token  op  iritlv  ardour  by  Paolo  Uccelio.     He  car*, 
ried  his  achnifitroh  of  perspective  to  so  great  a  pitch  of 
cntbusiaaDi  as  to  make  htm  be  considered  a  madman. 
He  astonisbed  .the  public,  however,  by  the  illusion  of 
his  pcrforaisnces,  in  which  be  succeeded  in  introdn- 
aag  within  a  narrow  space  long  lines  of  pillars  and 
ardiitecture,  with  a  truth  that  surprised  every  one. 
This  circumitance  led  him  particularly  to  the  study  of 
lindscape,  which  had  been  very  little  practised  before 
his  time.    There  was  another  dmderatum  in  the  art  aa 
jet,  cfaiaro  scuro,  the  particular  study  of  which  was 
uken  ttp  by  Massolino,  which  led  him  to  soften  down 
the  dry  hard  style  of  his  predecessors,  and  to  omit  the 
troublesome  crowd  of  minute  accompaniments  with 
which  it  was  usual  to  encumber  the  pictures  of  that 
penod ;  as  attention  to  these  was  incompatible  with 
harmony  and  repose  in  the  effect  of  light  and  shade. 
These  steps  gained,  prepared  the  way  for  the  advance 
mide  by  Maso,  who,  as  usual  with  the  Italians,  obtain- 
ed a  by-name,  by  which  he  is  more  generally  known. 
tw     Maiaccio,  or  Masuccio,  was  a  man  of  genius,  and 
limed  at  great  vivacity  of  paintings    He  ivent  to  Rome 
toitody  the  antique^  and,  by  directing  his  pursuits  in 
anew  line,  formed^  in  a  manner,  an  epoch  in  the  art. 
Bis  composition  and  foreshortening  possess  great  merit. 
fiis  heads  have  grace^  and  he  succeeded  in  giving  the 
ddicale^ts  of  nature  to  his  flesh,  varying  the  expres- 
son  of  fais  figures,  which  does  not  seem  to  have  been 
tboDght  requisite  before,  at  least  in  those  which  were 
Nibordinate.  The  legs  and  arms  were  generally  the  most 
deficient  prt  of  former  pictures:  Masacdo  applied  him* 
self  to  this  branch,  and  succeeded  in  placing  his  figures 
with  considerable  ease  and  truth ;  and  by  thus  l^ldly 
atuckingthe  sreatest  difficulties  of  the  art,  he  acquired 
for  bim^  facility  and  address  of  hand.    So  that  many 
authors  consider  that  his  pictures,  in  point  of  design  and 
coloortog,  may  stand  in  competition  with  the  greater 
worlu  of  more  naodem  times. 

Masacdo  had  the  talent  to  discern,  that  one  of  the 
most  important  objects  of  the  art  was  expressi<»i,  and  par- 
ticularly applied  himself  to  the  study  of  it.  Without 
apression,  a  picture  is  but  a  pleasing  bauble  ;  it  may 
po^ess  many  qualities,  but  we  pass  them  all  over,  to 
fix  on  that  most  attractive  one  which  speaks  and  paints 
the  mind.  There  are  many  suborclinate  requisites 
which  a  picture  must  possess,  without  which  it  is  no 
)Nctnre ;  but  they  are  only  the  means  by  which  to  reach 
the  great  end  of  expression :  it  is  that  whidi  engages 
ererv  eye,  the  unitiformed  aa  well  as  the  learned ;  for 
thehmguage  of  expression  is  universal.  Those  who 
fix  on  subaltern  qualities,  acquire  a  taste  which  is 
vtificttl :  they  become  pedants;  and  by  the  acddent  of 
their  study  being  directed  partially  to  one  oblect,  they 
lee  importanee  only  in  that  particular  walk  they  have 
been  used  to  tread. 

Masacdo  waa  very  harmontons  in  his  colouring,  and 
would  probably  have  carried  the  art  to  considerable 
improvement  bad  he  not  died  young.  He  entirely 
chai^  the  ouomer  of  Giotto,  introdudng  a  tmthand 
dignity  in  the  heads  unknown  to  his  predecessors.  He 
varied  the  stiff  regularity  of  plaits  in  the  drapery,  which 
fitfserly  often  resembled  the  regular  disposition  of  the 

Jipcs  of  an  orgim,  more  than  tl»  easy  flow  of  drapery. 
0  ftct,  he  renewed  every  thing  in  the  art ;  and  u- 
thoagh  few  of  his  works  now  exist,  as  they  were  painted 
pninpallw  in  fVeaoo,  which  time  has  efiaoed,  yet  he  waa 
very  tanm  atodicd  by  the  great  artists  that  immediately 
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followed  him;  and  was  the  first  to  introduce  that  mo*  Florentine 
dcrn  manner,  which,  with  the  improvements  of  sue-    School, 
ceeding  masters,  has  continued  down  to  our  day.  -^r^ 

After  the  death  of  Masaccio,  we  find  severid  monks  oc- 
cupying themselves  in  painting  their  own  churches.  Ac- 
customed to  the  art  of  illuminating  manuscripts,  they  had 
little  difficulty  to  enlarge  their  style,  so  as  to  suit  the  de- 
corations applicable  to  their  church  walls.  Of  these.  An-  AogeJi.^ 
gelico  and  Goazoli  were  in  greatest  repute,  the  last  of  and  Goi^. 
whom  painted  in  a  very  agreeable  manner,  considering  zoli. 
the  age  in  which  he  lived,  except  that  he  obscured  the 
merit  of  his  performance  by  too  liberal  an  enrichment 
of  gilding.  The  M  palace  of  the  Medici  at  Florence, 
contains  a  chapel  pamted  by  GozzoH,  which  still  re« 
mains  in  a  state  of  tolerable  preservation.  He  likewise 
painted  at  Pisa^  where  may  be  seen .  his  picture  of  the 
drunkenness  of  Noah,  and  another  of  the  tower  of 
Babel.  They  possess  considerable  ease  and  variety  in 
the  attitudes,  and  are  not  defident  in  expression.  But 
the  most  remarkable  of  these  painting  monks  was  Fra 
Fihppo,  whose  life  was  singularly  chequered  with  ad-  Filippoi 
ventures,  considering  the  quiet  and  monotonous  nature 
of  his  ptofenion ;  but  the  holy  brother  was  at  times  dis- 
posed to  be  amorous,  and  fall  hi  love  with  the  subjects 
of  his  portraits.  He  had  the  misfortune  to  be  taken  by 
a  BarlNoy  corsair,  in  whose  hands  he  remained  for  some 
time  a  slave,  until  he  thought  of  making  a  portrait  of 
his  masteri  which  happened  to  be  so  very  resembling, 
that  the  superstitious  African,  for  fear  of  the  conse- 
quences, lost  no  time  in  sending  so  great  a  ma^dan 
back  to  his  own  country.  After  many  romantic  ad^ 
ventures,  Fra  Filippo  ended  hia  days  by  poison,  as 
miffht  have  been  expected  from  his  propensities  in  a 
jealoos  age,  for  the  objects  of  his  admiration  were  of* 
ten  of  high  rank,  and  his  addresses  powerfully  aided 
by^  the  qualifications  of  great  personal  beauty.  He 
painted  after  the  manner  of  Masaccioi  with  great  grace 
and  harmony  of  colouring. 

It  waa  about  this  period  that  an  important  change  Introdue* 
took  place  in  painting,  by  the  introduetion  of  oQ,  attri-  tion  of 
buted  to  the  invention  of  Jean  de  Bruges,  or  Van  psintiof  in 
Eyck.     Before  this  titne,  painting  had  been  confined  to  ^^^ 
fresco,  and  the  different  modifications  of  water  colours. 
Andre  del  Castagno  was  the  first  Florentine  artist  who 
b^an  to  use  this  mode  of  painting,  having  elicited  the 
aecret  ftom  a  Venetian  painter,  Dominic,  whom  he  af« 
terwards  barbarously  assassinated,  in  order  to  engross 
the  whole  profit  of  the  discovery  to  himself. 

This  invention  (if  so  it  was,  for  the  learned  are  by  no 
means  at  one  on  the  subject )  took  place  in  the  year  1 410, 
aa  there  are  oil  paintings  of  Van  Eyck  very  near  that  pe* 
nod,  in  which  the  mefiow  softness  peculiar  to  this  mode 
of  pdntinff  is  not  the  greatest  merit  r  for  they  exhibit  a 
wonderful  truth  of  design^  accuracy  of  touch,  and  ad-* 
dress  in  the  |^neral  management,  with  difficult  and 
exact  pei*spective,  which  would  lead  us  to  suspect  that 
it  was  not  in  the  nse  of  oil  alone  that  the  Flemish  artist 
had  got  the  start  of  tiiose  of  iuly. 

In  the  course  of  the  fifteenth  century,  that  species  Iiiuminat- 
of  painting  which    had  for  its  object    the   decora- ^  »>•""- 
tion  of  manuscripts,  or  illuminating,  as  it  is  generally  ■^^■pt*- 
termed,  was  carried  to  great  perfection.    It  became 
a  prindpal  object  of  luxury  and  munificence  among 
the  princes  and  great  men  of  that  age,  to  possesa 
splendidly  illuminated  copies  of  the  books  of  great- 
est repute  at  the  time,  which,  from  the  very  great  lu« 
hour  and  expense  attending  these  performances,  could 
only  be  attamed  by  the  wealthy.    The  cultivation  of 
this  taste^  at  the  particular  perioci  that  it  occurred,  was 
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Florcotine  a  fortuiitte  circamsUnoe  for  the  preservation  of  many 
Scbt>ol.  ^  of  the  literary  works  of  the  anoientSi  which  but  for  the 
value  of  these  embelUshmentSt  might  never  have  reach* 
ed.  our  day.  They  were  regarded  as  gems,  upon  which 
too  much  care  could  not  be  bestowed.  The  same  effect 
would  probably  have  followed  the  adoption  of  the 
splendid  bindings  of  the  present  fashion.  If  our  old 
charters  and  valuable  parchments  had  been  but  hand« 
soroely  illuminatedv  instead  of  being  left  like  dirty 
scraps  of  sheep-skin,  we  should  not  have  had  to  regret 
the  deficiency  of  our  ancient  records.  Whatever  is 
valuable  ought  to  have  a  certain  degree  of  splendour; 
or  fictitious  merit,  attached  to  it,  to  secure  the  regard 
iind  consideration  of  the  ignorant 

There  are  many  of  these  ancient  codexes  preserved  in 
the  public  libraries  of  the  Continent,  which  exhibit  a  most 
surprising  degree  of  beauty  and  delicacy  of  penciling^ 
besides  much  greater  perfection  in  the  other  requisites  of 
painting  than  consists  with  the  generally  received  idea  of 
the  state  of  its  excellence  at  that  time.  One  of  the  most 
beautifully  preserved  of  these  illuminated  works  in  the 
library  of  the  King  of  France^  is  attributed  to  the  pen* 
cil  of  Ren6,  the  Jolly  old  king  of  Provence,  with  every 
probability  of  authenticity ;  as  that  royal  artist  is  re* 
corded  to  have  presented  a  beautiful  manuscript  of  his 
own  workmanship  to  one  of  the  princesses  of  tne  house 
of  France.  There  are  two  pictures  preserved  wiUi 
great  veneration  at  Ais^  in  Provence  as  the  reputed 
works  of  this  king ;  there  is  no  doubt  of  lus  miving 
exercised  the  pencil,  and  if  these  pictures  alluded  to 
are  of  hia  hand,  he  was  equal  to  any  artiH  of  that  age ; 
but  many  connoisseurs  believe  them  to  be  the  works  of 
Van  EyoL,  who  lived  upon  habits  of  intimacy  with  that 
good  humoured  monarch.  The  principid  painting, 
which  is  preserved  in  the  cathedral  is  a  good  4^cimen 
ofthat  antique  style  of  nicture  called  a  triptick;  a  sort 
of  emanation  of  the  old  architectural  altar*piece,  con- 
sisting of  a  principal  picture  of  very  tall  dimensions^ 
with  two  folding  doors,  which,  when  opened,  extend 
the  same  subject,  and,  when  closed  for  protection  of 
the  picture,  represent  on  the  back  either  an  appropri* 
ate  design^  or  some  whimsical  contrast  or  conceit^  cal* 
culated  to  startle  the  spectator  when  the  picture  within 
is  laid  open  to  view.  The  picture  in  question  has,  on 
the  outside,  a  representation  of  the  annunciation  to  the 
shepherds,  painted  in  camayeu ;  within,  the  centre  piece 
represents  Moses  and  the  burning  bush,— a  subject 
which  has  been  oflen  tried,  but  seldom  successfully.  The 
prophet  is  here  accompanied  on  the  one  side  by  the  sin* 
gularly  assorted  group  of  old  Iien6  himself,  Mary  Mag* 
tlalene,  St.  Antony,  and  St  Maurice,  who  gaze  at  the 
apparition  of  the  bush ;  on  the  other  side,  by  Joanne,. 
Rene's  queen^  attended  by  St  John,  St  Catherine,  and 
$t.  Nicholas,  who  seem  as  much  at  a  loss  to  account  for 
what  they  see,  as  how  they  themselves  came  there. 

Subjects  of  the  same  stampare  often  seen  in  the  illu* 
minated  manuscripts,  which  are  very  various  in  execu* 
tion,  some  of  them  exhibiting  not  only  an  extraordinary 
degree  of  labour  and  invention,  but  a  correctness  and 
taste  in  the  arabesques,  which  might  dispute  in  excel*, 
lence  with  those  of  Raphael.  Considering  the  perishable 
nature  of  opaque  water  colours,  with  which  these  works 
are  executed,  the  briUiancy  and  state  of  preservation  in 
which  they  are  generally  found  to  be^  is  very  surpris*- 
ing.  As  the  subjects  are  often  historical,  and  by  means 
of  the  Calendar  of  Saints,  which  generally  precedes  the 
work,  prove  theirown  date  by  the  insertion  or  omission  of 
the  names  of  certain  saints^  the  xra  of  whose  canonization, 
is  known ;  a  good  collection  of  drawings  of  these  iUumi^ 


nations,  in  chronological  order,  would  be  a  vskiblePlon 
acquisition.  There  is  a  curious  collection  of  them  at  Sd 
Toulouse^  by  a  person  who  makes  it  the  sole  object  of  ^ 
his  pursuit    We  have  seen  in  that  collection  copies  of 

Ciotures  not  now  extant,  besides  many  indications  to 
e  gathered  from  them,  highly  interes^ns  to  the  his* 
tory  of  the  art  in  general.  We  know  little  of  the  art- 
ists, as  tiiese  works  were  generally  the  creation  of  tome 
laborious  monk,  in  the  secrecy  of  his  celL  Attavante 
of  Florence  is  reported  to  have  illuminated  a  magnifi. 
cent  copy  of  Silius  Italicus,  formerly  belonging  to  a 
convent  at  Venice,  besides  many  other  works  in  the 
different  public  libraries  of  Itaty.  In  many  of  these,  he 
has  painted  his  own  name.  His  time  was  chi^y  em. 
ployed  by  the  convents  in  embellishing  the  worki  of 
the  Fathers. 

George  Merula  was  another  celebrated  illuminatori 
whose  works  possess  a  wonderful  vivacity  of  cokmring, 
graceful  intricacy^  and  pla^lness,  with  great  truth  m 
die  figures  of  children,  ammals,  fiowcn,  festoons,  and 
every  variety  of  the  arabesque.  It  was  the  custom  foi 
princes  who  aimed  at  literary  fame,  to  keep  some  of 
these  lUuminatora  constantly  in  their  service,  who  trt- 
veiled  about  wherever  there  were  valuable  works  to  be 
copied,  and  by  that  means  formed  a  collection  for  their 
employer.  Some  of  these  works  are  of  such  delicacy 
and  richness^  as  to  be  truly  magnificent^  and  worthy  to 
be  collected,  had  they  no  other  merit  than  Uieir  beauty 
alone.  But  in  fact  the  great  talent  in  painting  of  that 
period  seems  to  have  merged  in  this  art,;  it  was  most 
m  request,  and  bestpaid,^  and  would  therefore  naturiU 
ly  enough,  become  the  punuit  of  whoever  felt  a  dispo* 
siUon  for  the  cultivation  of  the  arts. 

To  return  to  the  school  of  Florence ;  Pope  Sixtus  IV.  Pai 
prepared  to  call  forth  the  best  talents  or  the  age,  io  *|^ 
painting  his  celebrated  Sextine  chapel,  which  wss  be*  ^ 
gun  in  the  year  1474.   As  Floreilce  was  at  that  time  the 
capitalof  the  arts,  he  summoned  fromthence  the  painters 
of  the  greatest  reputation  to  undertake  the  work,  among 
whom  was  Botticelli,  Ghirlandsjo,  Roaselli,  Lucca  & 
Cortona,  and  Areszo.    This  pontiff  had  no  intelligence 
in  the  art  himself,  but  was  very  desirous  of  the  glory 
which  it  might  add  to  his  name.     Of  these  artistsi 
Ghirlandajo,  whose  real  name  was  Dominic  Corrsdi'i  Gl 
obtained  the  greatest  reputation,  and  was  the  first  of  > 
the  Florentines  who  seems  to  have  studied  aerial  per* 
spective,  and  by  that  meanagave  such  depth  to  his  pic- 
tures as  astonished  his  contemporariea.  It  is  quite  sar« 
prising  that  this  effect  of  aeri^  perspective  should  so 
long  have  escaped  the  notice  of  artists;  so  very  obvious 
is  the  progressive  degradation  occasioned  by  the  inter- 
vention  of  air,,  as  objects  are  more  or  less  removed  from 
the  eye :  its  efiSsct  in  softening  down  the  colour,  and 
blending  of  the  lights  and  sha&s,  can  scarce  escape  ob« 
servation.    The  effect  is  no  doubt  less  striking  under 
the  clear  Umpid.atmosphere  of  Italy,  than  in  a  more  north* 
em  climate ;  but  still  it  must,  in  every  case,  be  sufficient* 
ly  obvious,  one  would  think,  to  command  attention, 
r  It  is  usual  to  talk  in  raptures  of  the  clear  diaphanous 
atmosphere  of  Italy ;  and  doubtless  few  can  be  inseosihie 
of  its  delicious  serenity ;  but  in  a  picturesque  point  of 
view,  so  much  are  we  in  love  with  the  magic  of  serial 
perspective,  that  we  claim  the  preference  for  that  cii« 
mate  where  its  effects  are  so  much  more  strikingly  snd 
beautifully  exemplified;  where  every  progressive  moun* 
tain  reach  of  our  own  romantic  valine  takes  its  pbce  ia 
the  scale  of  distance,  with  a  precision,  and  at  the  ume 
time  a  playfulness,  in  the  succession  of  vanishing  tint«, 
unknown  under  the  dear  sky  of  Italy.  There^  the  visible 
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Cr  wilder  our  northem  eyes,  accustomed'  to  measure  dii«  *.pulatfon ;  for  a  painter  at  once  destroys  the  charm,  if  ^  Schopi. 

[r^  tinoe  so  sccarately  by  that  medium',  and-  where  evety  •  ne  allows  in  any  thing  the  impotence  of  hi»  pencil  to  '^-^V  *— ^ 
pirt  of  the  landscape,  compared  to  the*  gradatxone  we  -appMsari  The  scrupulous  exactness,  however,  of  this 
iif  accustomed  to,  is  equally  bright,  clear,  and  defined,  andent  school,  was  smoothing  the  way  for  the  perfec- 
Ghirlandsjo  obtained  a  name  for  having  m«de  this  tion  about  to  fellow ;  for  ease  h  far  more  readily  eb- 
discoveiy,  the  tragical  effect  of  which'  is  denied  to  grafted  on  rigid  correctness^  than-  the  attainment  of 
soolpture,  and  perhaps  eonstitutea  the  principal  advan-  correctness  where  former  practice  was  more  loose.  It 
tige  vhieh  painting  possesses  over  scolpture.  This  it  with  painting  as  with  every  other  art^-^evere  precis 
power  of  representing  distance,  which  is  so  fascinating^  sion  ought  to  guide  our  first  steps ;  the  rudiments  ad« 
to  all;  and  seems  so  surprising  to  the  uninformed,  is  mitof  no  deviation  from  strict  andmeasu^  rule.  The 
i^dom  discoverable  in  any  of  the  more  ancient  works.  •  superstructure  of  ease  and  grace  becomee -easily  raised 
Lindsctpe,  of  which  it  is  the  soul,  waa,  however,  as  yet  -if  the  foundation  bc'Solid  and  good; 
VTj  iitde  cultivated,  and  must  have*  excited  great  ad-  Had  it  not  been  from  a  desire  not  to  disconnect  Uke 
mirttion  when  joined  to  the  charm  of  novelty.  How«  •  history  of  the  Florentine  artists,  we  might,  with  pro* 
ever  excellent  a  foreground  may  be,  of  wl^ich  alone  ati  priety,  have  delayed  their  separation  fW>m  those  who 
historical  picture  consists,  it  is  bat  an  approach,  more  cultivated  the  aits  in  Other  quarters;  as  hitherto  little, 
or  less,  to  truth,  f%*oro  its  dfstsnctbess,  and  supposed  vi.  if  any  diflbrenee  exited*  in  the  style  generally  followed. 
dnity  to  the  eye ;  but  when  we  come  to  look  at  the  At  the  close  of  tlie  fifteenth  century,  however,  the  dif- 
brely  demt-tinta  of  the  middle  ground,  the  uncertain    fusion  of  the*  taste  for  painting  had  reached  that  point 

'  ymisiiing  of  the  distance,  it  seems  nature  itself.  It  is  which  gave  rise  to  variety  of  style^  inpropoition  ai  the 
the  part  of  the  picture  where  the  eye  reposes  with  peN  aitists  of  different  countries  were  led  to  follow  the  pe- 
iect  freedom,  and  the  impressioti  of  which  on  the  me*  culiar  manner  chalked  out  by  their  great  masters,  so  ha 
mory  will  mostprobably  beof  longest  duration ;  it  invites  to  become  marked  by  features  scarcely  less  distinctive 
imigination  to  dwell  upon  the  idea :  whereas  in  the  fore-  *  than  those  of  .diftrent'dialects. 

ground  there  is  little  scopefor  imagination;  we  must  take  -  What  we  have  nonated  of  the  state  of  the  arts  since 
it  in  all  the  distinctness  in  which- it  is  placed  before  us.  *  the  obscurity  of  the  dark  ages  had  begun  to  pass  away, 
Etoj  one  must  have  experienced  the  difficulty  with  falls  so  fkr  short  of  itsr  excellence  among  the  Greeks, 
which  we  withdraw  the  eye  fh>m  an  extensive  scene  fn  that'  it  can  scarcely  be  said  to  have  yet  revived.  •  It  wAs 
Dsture:  there  ia  a  fascination  in  the  progressive  indis-  not  till  the  age  of  'Leonardo  da  Vind  that  piunting  at- 
tinctness  of  distance  which  rivets  the  mind,  and  trans*  tained  a  degree  of  dignity  snfBinent  to  entitle  it  to  be 
ports  us  into  a  pleasing  state  of  reverie :  it  is  this  magic  brought  Into  comparison*  with  thetige  of  Perides.  Leo- 
which  aerial  perspective  has  the  power  to  excite,  lUld  -  nardo  wae  followed  by  th^  transcendent  genius  of  M!» 
that  in  a  degree  scarcely  inferior  to  nature.  *  chael  AngelOi  who  stamped  the  distinctive  nature  ^f 

There  are  many  works  of  Ofairlandajo's  at  Florence,  the  Florentine  school  with  the  character  of  grandeur ; 
of  which  the  Massacre  of  the  Innocents,  in  the  church  profbund  skill  in  the  movementeand  anatomy  of  the  hA« 
of  St  Maria  Novella,  is  looked  upon  as  one  of  the  best,  man  body  ;  austere  solemnity  somewhat  at  ttie  expente 
He  has  given  in  it  the  portraits  of  most  of  the  principal  of  grace;  and  uncommon  force  ahd  vigour,  partudnjg 
citizens  of  Florence  of  his  time,  whether  from  necessity  of  the  supernatural,  but  at  the  same  time  conveying  a 
or  choice  is  uncertain ;  but  it  must  have  had  the  effect  noble  and  majestie  conception  of  human  nature,  thiit 
of  cramping  hia  genius,  in  so  f^  as  it  excluded  the  exeitedsentiments  of  admiration'more  than  of  pleasure, 
workings  of  invention.  Ghirlandajo  omitted  much  of  Leonardo  da  Vinci  was  a  native  of  Florence,  bom  !h  Leonardo 
thegilcSng  which  tarnished  the  works  of  his  predeces*  1459.  Tirabosehi  calk  him  an  illustrious  bastard,  a^  da  Vinci, 
sors:  he  aimed  at  a  nobler  and  more  effectual  means  of  he  happened  to  be  the  natural  son  of  Petro,  a  notary  at 
prodacing  effect  and  beauty.  He  was  very  partial  to  Florence.  He 'was  a  man  not  only  of  superior  know- 
nosasc,  and  used  to  say  that  the  works  in  perishaUe  '  ledge  in  all  the  branches  of  the  fine  arts,  but  verjr 
cdonit  were  bat  the  drawing,  whilst  mosaic  only  con-  kfiamed  in  the  sciences  in  general.  The  precocity  end 
ititated  real  painting,  in  so  far  as  it  was  capable  of  eter-  universality  of  hia  knowledge  at  a  very  early  age- wits 
nil  duration.  He  had  a  numerous  scIhM,  and  many  the  marvelof  his  first  intftructor,  Verrachio,  a  Fforeif. 
pictures  of  the  scholars  now  pasa  for  those  of  the  mas-  tine  painter  of  that  day.  The  earliest  exercise  of  hh 
ter.  He  failed,  however,  in  that  great  test,  the  paint-  talenta  was  in  maiters  of  mechanism,  in  which  he  dlf- 
iif  of  hands  and  feet.  played  a  very  surprising  reach  of  itrventive  genius. 

Such  was  the  state  of  the  arts  at  the  dose  of  the  fif-  -While  yet  a  boy,  he  proposed  to  underbuild  the  Church 
teeoth  century;  m  tracing  it  through  that  whidi  follow-  of  St.  John  without  injury  to  the  superstructure,  ah 
el,  we  shf^  see  it  arrive  at  the  highest  pmnt  of  its  pro-  -tfrchfteetuml  adventure  equally  new  and  astonishing  to 
pss,  and  begm  affatn  to  turn  towards  its  decay.  It  is  that  age;  He  had  the  advantage  to  possess,  in  addttioti 
woentable  to  think  how  short-lived  perfection  seems  to  to  all  the  acquirements  of  his  genius,  great  beauty  and 
prove,  or  rather,  to  speak  more  correctly,  our  nearest  elegance  of  person,  with'  an  amtabtfity  of  dispositrMi 
^0^  to  it.  Much  itas  still  wanting  in  the  works  which  made  him  beloved  by  all.  He  was  invited  to 
of  Ghirlandajo  and  his  predecessors;  labour  and  coti-  Milah  by  the  Ihdie,  where  he  charmed  the  eourt  by 
cttiBt  was  a&il'toor  obvious  not  to  be  irksome  to  the  -his  talents  m  music,  which  he  exhibited  on  an  instnf- 
>P|Ktstor  ^  fbr  C6  charm,  a  painter  must  stom  to  work  « ment  of  his  own  invention ;  probably  a  sort  of  orMi 
with  creative  power,  and  wi^  the  ease  of  omnipotence,  guitar,  lu  it  is  described  to  have  resembled  the  skuH  6f 
He  mast' even' aport  with  a  degree  of  seeumig  careless-  a  horse^in  fdm,  and  fumiehed  with  silver  tubies,  snt- 
pev,  than  wlrnn  notMng  is  more  ftsciiwting,  so  that  passing,  ih  sweetness  of  tone»  eveiy  thing  kn6wn  $t 
it  appearvth^  result' of  toereplayfohiess  of  pencil,  and  the  time.  He  excdledy  moreover,  in  iiie  quality '6f 
floleffneglynce.    The  parntera  of  the  fineenth  ceti-  -  improrisatore. 

turyweres^  deficient  in  fvlnesa  of  outline,  variety>t>f  -  Leonardo  was- partienkrly  attached-  ta  the  study^f 
oompoeition,  and  harmony  of  coburing.    They  were  anatomy;  and  the  fertility  of  his  inventive  geniuc  made 
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him  impatient  of  the  alow  proOMS  of  painting.  He  ra« 
ther  delighted  in  sketching  down  his  fancies  as  they 
arose.  There  are  extant  some  curious  volumes  of  these 
jottings,  filled  with  schemes  in  mechanism^  observa- 
tionSy  and  drawings  of  every  variety^  particularly 
akirmishes  of  cavalry.  The  subjecU  of  his  pictures 
are  ^nerally  well  selected^  and  seemingly  maturely 
studied. 

Leonardo  left  at  Milan  many  admirable  specimens 
of  his  talents  as  an  artist,  which  are  still  existing  in 
the  collections  of  that  dty ;  and,  above  all,  that  modi 
eelebrated  and  magnificent  picture  of  the  Last  Supper. 
The  subject  is  fortunately  preserved  by  Morghen's  ini- 
mitable engraving,  as  the  original,  the  remains  of  which 
is  on  the  wall  of  the  refectory  of  the  convent  of  Santa 
Maria  delle  Graaie,  is  nearly  effaced  by  age,  and  de- 
plorably injured  bv  negligence  and  accident ;  having 
been  exposed  to  the  license  of  the  soldiery  while  the 
hall  was  occupied  as  a  magazine  by  the  French  troops. 

There  certainly  could  not  be  a  more  admirable  subject, 
in  every  respect,  for  the  pencil  of  a  great  master,  than 
that  important  scene  in  the  life  of  our  Saviour,  which 
established  the  mysterious  rite,  in  the  observance  of 
which  the  whole  world  is  destined  one  day  to  be  united. 
When  we  reflect  who  the  actors  of  this  scene  were,  pre- 
pared by  mysterious  forewamings  that  they  had  assem- 
bled for  the  last  time ;  the  sublime  and  tender  senti- 
ments which  miut  have  suffused  the  minds  of  the  dis- 
ciples, jomed  to  the  bewildering  consciousness  of  in- 
ability to  reconcile  what  they  saw  and  heard  to  the  usual 
course  of  reasoning,  and  to  the  melancholy  forebodings 
of  what  was  about  to  happen;  the  shock  of  so  appalling 
a  declaration  of  treachery  in  such  a  cause,  and  of  such 
a  Master,  and  by  one  of  their  own  number,^-every 
circumstance  seemed  in  action  to  call  forth  the  greatest 
vivacity  and  variety  of  expression,  and  all  directed  to 
one  object  with  that  intensity  of  attention,  which  the 
remarkable  words  of  our  Saviour  must  have  excited. 
As  a  contrast  to  this  ferment  we  have  the  sublime  tran- 

auilli^  of  Jesus,  the  least  moved  of  that  assembly,  al- 
lough  himself  the  consdous  vi^im ;  contemplating 
with  equal  complacency  his  faithful  and  devoted  fol- 
lowers, as  the  traitor  who  was  destined  to  fulfil  his 
dreadful  doom. 

Leonardo  has  remarkably  seized  that  celestial  purity 
and  melancholy  composure,  which  must  have  filled  the 
soul  of  our  Saviour  when  he  uttered  the  words,  "  One  of 
you  shall  betray  me,''  without  directing  his  eyes  towards 
any  one.  The  flush  of  indignation  seems  to  mount  into 
every  countenance  of  his  assembled  followers,  mixed 
with  horror  and  amaaement  most  admirably  varied.  The 
attitude  of  St  John,  who  seems  greedily  to  listen  to  a 
hurried  observation  of  St  Peter,  from  which  he  ap- 
pears to  expect  some  due  to  the  mystery,  is  exceed- 
ingly natural;  as  well  as  the  conscious  suspidon  of  Ju- 
daa^  half  turning  to  catch  by  stealth  what  St  Peter 
aays,  expecting  discovery,  while  the  ready  purpose  of 
denial  seems  to  settle  on  his  expression  of  resolute  vil- 
lany.  The  ferment  of  the  surrounding  group,  in  the 
midst  of  whom  the  meek  Jesus  seems  wrapt  in  god- 
like serenity,  shows  that  the  traitor  is  already  discover- 
ed. St  James  the  Less  seems  to  whisper  to  St  Peter, 
while  he  stretches  across  St.  Andrew,  who  casts  a 
glance  of  horror  on  the  villain.  St.  James  is  in  a  beau- 
tiful attitude  of  attesting  his  own  innocence,  and  love 
of  his  Master,  as  well  as  horror  of  what  they  have  just 
beiird;  the  same  purpose  is  obvious  in  the  animated 
myvemeDt  of  St  Thomas.    There  is  an  admirable  m^n 


ture  of  irresoluticm  In  maav  of  the  coontentocei^-ihe  ^ 
natural  desire  to  avert  the  norrible  catastrophe  announ<  ^ 
ced  to  them— iat  the  same  time  suppressed  by  indeci.  H 
sion  from  the  consciousness  of  their  own  weakness,  and 
thepower  of  their  Master  to  prevent  its  accompUsb- 
ment ;  the  injured  pride,  which  seems  to  repeat  vitb 
amazement  ^'  one  of  us"  did  he  say  ?    In  the  group  of 
St  Matthew   and  St   Simon,  they  seem  to  refer  to 
each  other  in  doubt  of  their  having  accurately  beird 
the  words  of  our  Saviour :  one  of  them  seems  utterly  to 
distrust  the  evidence  of  his  senses. 

Yet  with  all  this  animation  of  expression,  it  is  re* 
markable  how  the  genius  of  the  painter  has  succeeded 
in  making  the  tranquil  Jesus  the  object  upon  winch  tbe 
eye  cannot  help  to  fix  itself.  The  spectator's  atten- 
tion is  drawn  round  the  group  with  the  same  rapid  anx- 
iety of  inquiry  that  seems  to  animate  every  coante- 
nance  in  the  picture ;  but  constantly  returns,  as  by  the 
attraction  of  a  magnet,  to  the  figure  of  our  Saviour, 
wrapt  in  that  composure  which  seems  to  see  beyond 
this  world,  and  scarcely  to  participate  in  theagitatingfeel* 
ings  of  human  nature.  The  still  serenity  of  evening 
diffuses  its  light  with  beautiful  effect  over  these  per- 
turbed groups,  in  unison  with  the  great  presence  of  our 
Saviour  alone,  which  shows  the  sublime  conception 
Leonardo  had  of  his  subject.  It  diffuses  a  sort  of  me- 
lancholy tranquillity,  like  the  death-bed  of  a  s&int  We 
seem  to  fed  that  it  is  the  last  evening  of  our  Savioor'i 
earthly  existence;  he  ia  in  mind  already  withdrawn 
from  all  the  agitations  of  humanity  to  the  serene  ooo« 
temptation  of  .his  higher  nature. 

It  may  with  truth  be  pronoiinced  a  sublime  compo- 
sition, with  all  the  simplicity  belonging  to  so  digoined 
a  subject.  It  suited  well  the  chaste  composure  of  Leo- 
nardo's style.  £ven  his  formality,  which  in  other  sub- 
jects is  marked  as  a  defect,  is  here  perfectly  in  charac- 
ter with  the  gravity  of  such  an  assembly.  Thepictore 
now  lives  almost  solelv  in  Morghen'a  admirable  engrav- 
ing. We  had  the  melancholy  satisfaction  very  lately  to 
see  all  that  remains  of  the  origiiul,  which  gives  but  a 
faint  shadow  of  its  former  excellence.  It  is  thirty-two 
feet  long  by  sixteen  feet  high  in  dimensions.  Trsdition 
has  fixed  the  persons  intended  by  each  particular  fi- 
gure, which  is  probably  correct,  as  the  most  remark- 
able  of  the  apostles  correspond  perfectly  with  the  figures 
allotted  for  them.  Beginning  from  the  lefV  of  the  spec* 
tator,  the  figure  standing  is  St  Bartholomew,  then  fol* 
lows  in  order  St  James  the  Less,  St.  Andrew,  St  Pe- 
ter, Judas,  St  John,  Jesus,  St  James  the  Greater,  St 
Thomas,  St  Philip,  St  Matthew,  St  Thadeus,  and  St 
Simon.  In  one  respect,  no  copy  or  engraving  can  ap- 
proach the  remarkable  effect  produced  by  the  original} 
from  the  circumstance  of  ita  exactly  filling  up  tbe 
whole  space  of  the  end  wall  of  the  apartment ,-  and  the 
beams  and  cornices  represented  in  the  picture  are  tbe 
exact  continuation  of  the  architecture  of  the  hall,  so  ss 
to  produce  the  illusion  of  its  being  actually  a  prdooga- 
tion  of  its  length. 

Leonardo  appears  to  have  proceeded  with  the  great- 
est precaution  in  the  performance  of  hia  picture.  Be- 
sides painting  a  cartoon  of  the  whole  subject  of  the  Last 
Supper,  he  made  finished  sketches  of  each  particular 
figure  and  head»  then  painted  pictures  of  each,  and  even 
went  so  far  as  to  model  some  of  tliem«  in  order  to  be 
able  to  study  more  perfectly  the  effect  of  light  and  8bad& 
This  was  a  degree  of  care  and  study  that  would  be  con- 
sidered quite  supei  fiuoiaa  by  our  mxMiem  artists ;  but 
dpul^tless  it  was  to  the  perseverance  and  care  in  ear- 
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Mm  eotioni  joined  to  profound  reflection  and  study  of  the 
E^  nibjectjthat  be  owed  thhX  excellence  which  placed  his 
Y^  work  tmong  the  finest  specimens  of  the  art.  We  are 
moreover  indebted  to  these  preparatory  works^  which 
tre  still  existing,  for  the  perfection  of  the  engraving,  as 
reference  W88  obliged  to  be  had  to  them  to  supply  the 
deficiency  of  the  originaL  One  of  the  reasons  for  its 
very  rapid  decay^  was  very  probably  the  circumstance 
of  its  being  painted  in  oil,— «  mode  which  was  then  but 
recently  inventedi  and  perhaps  imperfectly  understood; 
as  in  the  ssme  apartment  there  are  some  fresco  pictures 
of  other  msiters,  no  doubt  bad  enough  in  composition, 
hot  fresh  in  preservation,  which  muces  the  inimitable 
work  of  Leonardo  be  the  more  regretted.  ' 

Msny  things  seemed  to  conspire  to  bring  about  the  r»- 
pid  destruction  of  this  picture.  .  The  plaster  of  the  wall 
turned  out  to  be  defective,  and  began  soon  to  scale  off, 
lesWng  fearful  blotches.    The  hall  is  in  a  low  damp  si- 
tuation, snd  on  the  ground  floor  of  the  convent,  which  in 
nmy  seasons  is  flooded  with  water,  so  that  the  briUian- 
cj  of  the  colours  began  very  soon  to  be  affected.    To 
complete  its  misfortunes,  the  lasy  monks  were  so  re- 
gifdless  of  their  treasure,  as  to  cut  off  a  piece  of  the 
picture,  even  the  legs  of  our  Saviour's  figure,  for  the  pur* 
pose  of  enlarging  a  door- way ;  and  saonlegiously  nailed 
up  the  imperial  arms  upon  the  face.  Upcm  being  made 
twire  aftmrards  of  the  extent  of  their  outrage,  they 
endeavoured  to  repair  the  injury,  by  setting  a  dauber 
to  work  to  repaint  it ;  so  that  what  is  seen  now  has 
yerj  little  of  the  great  Leonardo.    A  story  is  narrated 
in  the  life  of  this  artist,  but  with  what  truth  it  is  im« 
possible  from  the  present  state  of  the  picture  to  ascer- 
uin;  that  he  had  left  the  head  of  Jesus  unfinished,  from 
ioability  to  conceive  dignity  and  beauty  superior  to 
what  he  had  given  to  St.  James  the  Greater  and  his 
brother.    It  is  abundantly  obvious,  that  various  parts 
have  been  at  different  times  retouched.    Francis  I. 
irhen  he  made  himself  master  of  Milan,  conceived  the 
plan  of  carrying  off  the  whole  wall  entire  with  its  pic- 
tore  foto  France,  and  took  measures  for  that  purpose ; 
bat  DO  engmeer  was  foiyid  bold  enough  to  make  the 
>^pt    The  simple  means  since  adopted  of  securely 
pasting  canvas  over  the  face  of  a  wall  picture  previous 
to  detaching  it,  was  not  dien  thought  of;  which  is  per- 
iups  tobe  regretted,  as  it  might  have  proved  the  means 
of  preserving  this  surprising  work.  During  the  French 
rvrolution  the  hall  was  converted  into  a  stable,  then  a 
^i>^>guine,  and  lastly  it  was  shut  up  altogether ;  when 
the  water  was  allowed  to  stagnate,  and  exhale  putrid 
spoors  from  the  floor. 

Upon  Leonardo's  return  to  Florence,  he  found  ano- 
tkr  Jominary,  Michael  Angelo,  had  arisen  in  the  same 
j^CQisphere,  and  moving  in  the  same  orbit,  whose  aspir- 
ing genios  proved  rather  too  much  for  him.  The  uni- 
versality of  Leonardo's  talent  had  led  him  into  a  ver- 
atility  of  application,  which  too  much  attenuated  the 
vigoar  of  his  capacity ;  and  prevented  his  coping  with 
nccesa  against  the  steiady  tenadous  purpose,  and  ab- 
iolote  fary  of  application,  with  which  tne  uncontrol* 
*^  impetuosity  of  Michael  Angelo  hurried  him  on  to 
perfection.  The  mild  and  winning  grace  which  was 
^  merit  and  peculiar  character  of  Leonardo,  was 
overwhelmed  by  the  force  and  vigour  of  Bonarruoti's 
^^^^nsnding  talent,  ^teadWy  J^recM,  to  one  object. 
Whatever  demand  far  grand  inspiring  subjects  occur- 
'^f  were  therefore  yielded  up  without  a  struggle  to  his 
povetful  pencil,  while  Leonardo  occupied  himself  with 
^  gentler  beauty  of  female  portrait.  Many  of  these  still 
rtmm,  the  admiration  of  the  lovers  of  painting.    This 


accomplished  artist  dwelt  with  such  delight  on  any  F/or«nttns 
subject  of  peculiar  beauty,  that  he  is  said  to  have  em«    School, 
ployed  four  years  on  the  famous  portrait  of  Mona  Lisa,  •*^'"" 
the  wife  of  Francisco  di  Giooondo,  which  Francis  L 
bought  fof  45,000  francs, 

-  There  is  so  much  resemblance  in  the  character,  as 
well  as  occasionally  in  the  style,  of  Leonardo  da  Vinci 
and  Raphael,  that,  had  the  circumstances  of  their  studies 
been  similar,  as  they  travelled  on  the  same  road,  they 
would  probably  have  reached  the  same  point  We 
observe  the  same  lovely  grace  and  modesty,  the  same 
propriety  and  sedateness ;  but  Raphael  added  the  magic 
of  ease,  and  the  elegance  resulting  from,  a  more  inti- 
mate study  of  the  antique.  Yet  Leonardo  studied 
with  acuteness  the  original  of  the  antique,  nature  itself; 
and  that  with  the  experienced  eye  of  an  anatomist, 
tracing  with  accuracy  the  movements  of  the  mind,  as 
manifested  in  the  body,  and  as  indicating  the  rising  sen- 
timent in  the  delicate  movement  of  the  muscles.  We 
never  detect,  in  his  learned  works,  what  the  more  igno. 
rant  productions  of  modem  artists  so  frequently  dis« 
play — ^that  inexpressible  something  which  we  see  to  be 
offensive  and  unnatural  without  being  able  to  fix  on  the 
cause ;  eyes  suffused  with  tears>  where  the  ministering 
muscles  remain  inert ;  where  the  painter  represents  a 
figure  running  without  the  requisite  quality  of  making 
him  move  his  limbs ;  and  various  other  incongruities, 
which  it  were  needless  to  enumerate.  Every  passion 
and  sentiment)  however  feeble,  of  which  the  human 
mind  is  susceptible,  exercises  an  individual  and  marked 
influence  over  the  whole  body.^-Here  is  the  mare 
magnum  of  the  unlearned  painter,  a  failure  in  the  most 
delicate  indication  of  its  movementSy  a  contradiction  of 
cause  and  effect,  at  once  disenchants  the  scene,  even  tp 
vulgar  eyes.  We  need  no  erudiio*  ocuIom  to  detect  any 
offence,  however  slight,  against  nature ;  it  is  felt,  though 
we  may  not  have  the  power  to  express  it,  Much»  in- 
deed, is  required  of  the  painter  who  aapirea  to  move, 
our  feelings. 

The  versatility  of  Leonardo's  genius  was  his  nusfor- 
tune ;  it  interfered  with  his  steady  application  to  any 
one  of  the  many  pursuits,  which,  had  they  singly  en« 
ffaged  the  undivided  capacity  of  his  accomplished  mind, 
he  might  have  carried  to  the  greatest  peiiection.  But 
the. consequence  of  bestowinff  only  a  portion  of  hie 
time  on  each,  has  beeut  that  he  allowed  himself  to  be 
excelled  in  all.  He  is  excelled  by  Raphael  in  grace,  by 
Michael  Angelo  in  science,  and  in  his  physical  pursuits 
by  many.  But  Leonardo  was  a  distinguished  bene- 
factor to  the  arts,  by  introducing  a  purer  s^le,  and 
laying  the  foundation  of  a  deeper  and  more  accurate 
study  of  the  science  of  painting.  He  was  in  the  oon« 
stent  habit  of  committing  to  paper  the  results  of  daily 
observation  and  experience,  on  his  aciite,  inventive,  and 
vigorous  mind,  accompanied  with  innumerable  pencil 
hints  and  studies.  To  this  practice  we  owe  his  valu-  • 
able  treatise  on  painting ;  which  contains  a  oomprdben- 
sive  view  of  the  art,  accompanied  with  every  precept* 
demonstration,  or  reasoning,  suggested  by  the  constant 
experience  of  a  life  passed  in  the  active  exercise  of  the 
various  branches  of  the  fine  arts,  as  well  as  of  the 
sciences. 

When  Leo  X.  obtained  the  pontificate,  he  continued 
his  protection  of  Leonardo  da  Vinci,  by  inviting  him 
to  Home,  where  he  gave  many  proofs  of  his  ulent 
Being  brought  into  more  immediate  competition  with 
the  a^iring  genius  of  Michael  Angelo,  yet  a  youth,  and 
likewise  at  that  time  in  the  employment  of  the  pontiff,) 
Leonardo  was  induced  to  accept  of  the  invitation  of 
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Florentine  Frauds  I.  of  France,  in  whose  arms  lie  80on  after-  such  a  trial  was  particularly  oalcuhted  to  eahibit  Uie  VIm 
Sciiool.     wards  expired,  in  Uie  year  1518.    The  Ambrosian  li-  dUtinctive  features  of  talent  in  tbeee  two  great  artistic  ^ 
"""'^^^"^  brary  of  Milan  possesses  a  variety  of  his  valuable  ma^  thus  brought  into  parallel  with  each  other,  we  sbsU  give  ^ 
npacdpts  and  drawings  in  architecture^  mechanics,  and  the  result  of  the  competition  in  Mr.  Roseoe*s  wonk 
anatomy;andal8oofhispicture8,besidesnotesontbe  va-  <<  The  cartoons,  or  designs  for  this  purpose,  wereim* 
riousscienoes,  of  which  ^e  was  an  ardent  cultivator,  ac-  mediately  commenced.     The  preparations  made  by 
companied  with  explanations  of  machines,  and  written  each  of  the  artists,  and  the  lengUi  of  time  employed,  la 
in  his  usual  manner,  from  right  to  left.  Why  he  adopt-  well  in  intense  meditation  as  in  cautious  execution, 
ed  this  peculiarity  is  not  known,  but  there  was  some*  sufficiently  demonstrated  the. importance  which  they 
thing  original  in  every  thing  he  did.  attached  to  the  result.    From  variety  of  talent,  orhy 
It  was  about  the  period  of  Leonardo's  death  that  at- .  mutual  agreement,  they  each*  however,  chose  a  ^ffer. 
tention  began  to  be  drawn  to  the  remains  of  ancient  ent  track.    Leonardo  undertook  to  represent  a  combat 
art,  of  which  the  ferocity  of  barbarian  i^orance  hadj.  of  horsemen,  which  he  introduced  as  a  part  of  the  hii. 
for  the  long  succession  of  ages  so  ungenial  to  the  pro-  tory  of  Nicolo  Riocinino,  a  commander  for  the  Duke  of 
secution  of  these  pursuits,  nearly  extirpated  all  memory.  Milan.    In  this  piece  he  concentrated  all  the  result  of 
The  misdirected  zeal  of  the  early  Christians  having  his  experience^  and  all  the  powers  of  his  mind.    In  the 
long  continued  to  give  vent  to  its  fervour  in  the  de»  varied  forms  and  contorted  attitudes  of  the  combatanti) 
struotion  of  every  thing  connected  with  the  worship  of  he  has  displayed  his  thorough  knowledge  of  the  snato- 
the  Gentiles,  had  along  with  them  demolished,  in  one  my  of  the  human  body.    In  their  features  he  basch^ 
undistinguishing  havoc,  the  statues  of  the  great  men  racterixed,  in  the  most  expressive  manner,  the  scdate- 
of  antiqui^,  as  well  as  of  the  gods  ;  equally  incapable,  ness  of  steady  courage,  the  vindictive  mdevolencs  of 
in  their  ignorance,  of  discrimination,  as  of  forbearance,  revenge;  the  mingled  impressions  of  hope  and  of  fiesr, 
Mr.  Roscoe  observes  that  "  The  fury  of  the  Iconoclasts  the  exultation  of  triumphant  nXttrder,  an^  the  despair- 
subsided  as  the  restoration  of  Paganism  became  no  ing  gasp  of  inevitable  death.    The  horses  mingle  in 
longer  an  ofcgect  of  dread  ;  and  some  of  the  meagre  and  the  combat  with  a  ferocity  equal  to  that  of  their  riden ; 
mutilated  remains  of  ancient  skill,  sanctified  by  new  and  the  whole  was  executed  with  such  skill,  that»in  the 
appellations,  derived  from  the  objects  of  Christian  wor-  essential  points  of  conception,'  of  composition,  and  of 
ship,  were  stiffered  to  remain,  to  attract  the  supersti*  outline,  this  production  has  perhaps  seldom  been  eqoaU 
tious  devotion  rather  than  the  enlightened  admiration  led,  and  certainly  never  excelled.     Michael  Angeb 
of  the  people.     The  neoooostrances  and  example  of  chose  a  different  path.    Devoted  solely  to  the  study  of 
Fetraroa  seem  first  to  have  roused  the  attention  of  the  the  human  figure,  he  disdained  to  lavish  any  portion  of 
Romans  to  the  excellence  of  those  admirable  works,  by  his  powers  on  the  inferior  representations  of  animal 
the  remains  of  which  they  were  edll  surrounded.  From  life.    He  therefore  selected  a  moment,  in  which  he 
this  period  some  traces  appear  of  a  rising  taste  for  these  supposed  a  body  of  Florentine  soldiers,  bathing  in  the 
producttcMis,  whichf  in  the  course  of  the  succeeding  Amo,  to  have  been  unexpectedly  called  into  action  by 
century,  became  a  passion  that  could  only  be  gratified  the  signal  of  battle.    To  have  chosen  e  subject  more 
by  the  acquisition  of  them.     By  Lorenzo  the  Magnifi«  favourable  to  the  display  of  his  powers,  consistently 
cent,  this  object  was  pursued  with  constant  solicitude,  with  the  task  committed  to  him,  was  perhaps  impossi- 
and  great  success ;  and  the  collection  of  antiques  form-  ble.     The  clothed,  the  half  dothed^  and  the  naked,  are 
ed  by  him  in  the  gardens  of  St  Maroo,  at  Florence,  mingled  in  one  tumultuous  group.     A  soldier,  just  ri- 
beesme  the  school  of  Michael  Angelo.    This  relish  for  sen  from  the  water,  starts  in  /ilarm,  and  turning  to- 
the  remains  of  antiquity,  whether  they  consisted  of  wards  the  sound  of  the  trumpet,  expresses,  in  bis  com- 
slataes,  gems,  vases,  or  other  specimens  of  skill,  had  plicated  action,  almost  every  variety  incident  to  the 
been  cultivated  by  Leo  X.  from  his  earliest  years,  under  human  frame.    Another,  with  the  naost  vehement  io- 
kie  paternal  roof,  where  the  instractions  of  the  acoom«  patience,  forces  his  dripping  feet  through  his  adhesive 
plished  Politiano  had  enabled  htm  to  combine  amuse-  clothing.    A  third  calls  to  his  companion,  whose  arms 
ment  with  improvement,  and  to  unite  a  correct  taste  only  are  seen  erappling  with  the  rocky  sides  of  the  river, 
with  the  science  of  an  antiquarian."    Although  no  so»  which,  from  Uiia  circumstance,  appears  to  flow  in  front, 
v^ereign  has  a  more  distinguished  claim  to  the.  glory  of  although  beyond  the  limits  oif  the  picture.    WhiUta 
encouraging  the  arts  than  Leo  X.  yet  the  constant  fourth,  almost  prepared  for  action,  in  buckling  round 
practice  of  the  Roman  pontiffs  had  been  to  protect  the  him  his  belt,  promises  to  stoop  the  next  mouNnt  for 
arts,  ever  since /their  revival  in  modem  times.    It  was  his  sword- and  shield^  which  lie  ready  at  his  feet   It 
a  fortunate  circumstance  for  Michael  Angelo,  as  well  would  be  as  extravi^ant  as  unjust  to  the  ti^ents  of 
as  for  Raphael,  that  the  munificent  and  vigorous  mind  Midiael  Angelo  to  carrv  our  admiiatmi  of  this  sub}^ 
of  Pope  Julius  IL  took  this  happy  turn,  which  so  m»*  w>  far  as  to  suppose,  'With  the  sculptor  Cellini,  that  he 
.  teiially  seconded  the  aspiring  genius  of  both  these  great  never  aAerwards  attained  to  half'  the  d^ree  of  excel* 
men ;  as  some  share  of  their  excellence  is  perhaps  due  lence  which  he  there  disphiyed  ;  bnt  it  may  be  asserted 
to  the  vast  andmagnifioent  designs  of  this  pontiff  of-    with  confidence^  that  the  great  works  which  this  fortu- 
faring  so  fortunate  a  theatre  for  the  exercise  of  their >   nate  spirit  of  emulation  had-  produced,  marked  a  new 
talents.  sera  in  the  art,  and  that  upon  the  study  of  these  models 
Miohael  Angelo  bad  worked  in  Bologna  and  FJo*  almost  all  the  great  pamters,  who  ahoitly  efterwsrds 
rence,  principally  in  sculpture,  where  he  formed  hist   eonferved  such  honour  on  their  ooontry,  were  prioci- 
fkte  niind  bf  atody ;  but  his  genius  was  not  roused  to  pally  formed."    Neither  of  these  works  were  ever  oom* 
its  full  pitch  until  the  return  of  Leonardo  from  Milan  nleted,  and  the  original  cartoons^  are  not  now  existing. 
excited  the  spirit  of  emulation.    It  was  this  drcum*  imperfect  destgna  and  engimvings  of  them  have  how- 
stance  whkh  set  fire  to  that  train  of  genius  which  was  ever  been  preserved.    We  believe  there  is  a  picnnt 
destined  Ur  Ulnminate  Italy.    The  government  propos-  painted  by  Vasari  from  Miohael  Angele^a  design  of  this 
«1  a  subject  for  their  competition  in  the  wars  that  had  subject  in  some  one  of  the  English  collections. 
JQSt  given  to  Florence  the  final  possession  of  Kisa.   As       After  passing  through-  this  ordeal,  *the  geniai  of 
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^^  Jtksbyi  Aagdo  vu  apfkgr^  in  Rome  hj  Pope  Ju- 
iii  lias II,  wliaeli«  found  ample. sQppe  for  lU  greatest 
i»r^  efforts  in  the  nuuMfiGent  undertaking  of  tbia  pontiff* 
His  worka  wete  bdd  in  auch  high  eatifnatioo  by  Juliua, 
tiiat  they  are  aHqged  by  Vaaari  and  others  to  have 
given  rise  to  the  .idea  of  the  gveat  undertaking  of  St. 
Peter's  Churchy  «s  a  auitaUe  place  of  deposit  for  pro- 
dttctioos  of  AU£b  perfection  ana  grandeur. 
^1  Architecture  and  statuary  were  the  branches  of  the . 
pjQ,  fine  arts  to>  which  Michael  Angelo  had  chiefly  bent  bis 
ittention ;  and  it  was  in  the  exercise  of  these  that  he 
hid  hitherto  raised  his  reputation,  fbUowing  design 
odIj  in  so  £scas  it  was  connected  with  the  main  pur* 
iuit  of  statuary.  But  as  Home  was  now  the  theatre 
of  his  efforts,  Raphael  had  by  this  time  become  his 
ooopetitor  in  the  branch,  of  painting ;  and  would  na* 
tonlly  ha?e  been  called  upon  to  undertake  the  com- 
pktioa  of  the  paintings  of  the  Sextioe  Chapel,  which 
wss  at  this  time  proposed  to  be  accomplished.  It  is 
supposed^  hourever^  by  some,  that  the  pontiff  was  in- 
stated by  the  friends  of  Raphael  to  impose  the  jezecu*. 
tion  of  this  difficult  task  on  Michael  Angelo ;  trusting 
tjist  he  would  show  his  inferiority  in  fresco  painting, 
in  which  he  was  unpractised,  and  by  that  means  en- 
hsoce  the  merit  of  his  rival.  It  does  not>  however, 
ippear  that  the  artists  themselves  were  actuated  by, 
any  feelings  of  jealousy  towards  each  other ;  but*  on 
the  contrary,  entertained  recapvocal  esteem  and  admiraF 
tion  for  the  private  cbaracter  and  transcendent  talenta 
of  each  other.  There  is  every  reason  to  oondude  that 
it  wai  an  insidious  attempt  of  Angelo's  enemies  to  stop 
bim  in  the  career  of  hia  glory  as  a  statuary,  by  obliging 
him  to  paint  in  fresco,  (of  the  prooeas  of  which  even 
be  appears  at  that  time  to  have  been  in  ignorance) 
aod  that  too  a  ceiling  demanding  a  decree  of  skill  in 
tbrethortening  and  difficulty  in  execution,  enough  to 
overvhehn  the  boldest  genius, 

He^Mindy  however,  that  there  Waano  escape  from 
the  fiat  of  tbia  imperious  pontiff,  however  reluctant  he 
might  be  to  undertake  the  task.  Accordingly,  hesoit 
to  Florence  for  the  best  fresco  painters  to  assist  him  in 
the  work,  with  whosis  performances  he  had  so  little 
rnaon  to  besatisfied,  that  he  dismissed  them  in  despair; 
but  having  hims^  learnt  the  art  by  observing  their 
mode  of  proceeding,  he  destroyed  all  that  had  been 
done,  resolving  to  shut  himself  up  in  the  chapel,  and 
adventure  boldly  on  the  whole  undertakingt  unaided. 
by  any  one.  Preparing  his  coburs  with  his  own  hands, 
he  set  to  work,  and,  as  might  have  been  expected, 
Med  frequently,  butat  last  completed  the  Deluge  to 
his  own  satisfaction ;  But  it  was  scarcely  finished  before 
he  had  the  mortifiouion  to  see  it  become  mouldy  and 
disappear,  having  used  too  much  water  in  mixing  up 
bii  colours.  He  was  not  to  be  daunted,  howevei;,  but  set 
to  work  again  with  that  renewed  determination  and 
perseverance  which  is  ever  the  presage  of  ultimate 
tuocess.  It  is  next  to  a  miracle  in  the  nistory  of  hu<« 
oan  genius,  thus  to  stop  an  artist  in  the  middle  of  hia  ca. 
teer,  make  him  instantly  renounce  that  art,  the  prac 
ticeof  whidi  bad  been  the  employment  of  his  whole 
life  and  mind,  to.tax  him  with  the  labours  of  a  different 
vt,  to  give  him  for  his  first  essay,  a  subject  the 
most  arduous  andooroprehensive,  in  a  position  which 
a&ited  every  circumstance  of  difficulty,  in  competition 
with  the  gjEeatest  msater  of  that  particular  art,  and  yet 
to  leehim  issue  &am  sucb  an  ordeal  with  a  success  so 
glonoos  aa. to  place  bim  in  the  highest  rank  of  artists^ 
^he  never  done  any  thing  else.  This  is  a  trait  in 
the  history  of  art  which  is,  .imd  j^wbably.ever  wiU^ro* 
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inain,  unique ;  the  undaunted  vigour  cf  dharscter  which  Floscntine 
oimld  contemplate  such  a  trial,  is  inconceivable.  e^t^^^ 

Raphael  was  at  work  at  the  same  time  on  his  immor- 
al productions  of  the  chambers  of  the  Vatican,  only  a 
few  paces  distant  from  the  Sextine  Chapel.  Miduiel 
Angelo  completed  his  undertaking  in  twenty  months, 
and  received  in  payment  the  sum  of  thr^  thousand 
crowns ;  the  subjects  were  vei^  various,  a  detailed  ac- 
count of  which  will  be  found  m  the  third  discourse  of 
the  professor  of  painting  in  the  Royal  Academy  of 
London,  published  in  1801.  There  is  a  surprising  varie* 
ty  of  form  and  playfulness  of  attitude  displayed  in  this 
laborious  ceiling,  and  of  beauty  in  the  individual  com- 
partments as  soon  as  the  eye,  benvildered  with  their 
intricacy,  can  succeed  in  detaching  each  particular 
subject  from  the  surrounding  world  of  figures.  It  is, 
moreover,  quite  necessary  to  have  previously  seen  a 
good  deal  before  any  one  can  derive  the  full  enjoy- 
ment these  marvellous  performances  of  the  Sextine 
Ch4>el  are  capable  of  affording.  It  ought  to  be  the 
last  to  be  visited  of  the  great  works  in  Rome,  when 
the  eye  has  become  matured,  and  the  mind  disposed  to 
that  deliberate  study  which  the  overpowering  volume 
of  this  comprehensive  subject  requires;  for  there  are 
here  hundreds  of  separate  subjects  executed  with  all 
the  learning  and  invention  of  this  surprising  man.   ^ 

The  picture  of  the  hast  Judgment,  that  stupendous 
offspring  of  Michael  Angelo's  genius,  was  not  painted 
till  thirty  years  after  heliad  terminated  the  ceiling  and 
other  worka  of  the  chapel.  All  his  paintings  partake 
much  of  his  early  habits  of  the  chisel;  they  are  bold, 
grand,  and  nervous,  as  different  from  the  softer  works 
of  the  Venetian  school,  as  sculpture  is  from  painting. 
The  magic  of  light  and  colours  has  no  share  of  Michael 
Angelo's  creations ;  he  painted  man  and  mind,  disre* 
garding  every  thing  secondary  to  his  ruling  purpose  of 
representing  the  energy  of  which  our  nature  is  suscep- 
tible; an^  that  under  the  most  difficult  attitudes  and 
positions,  giving  magnitude  in  the  smallest  space,  by 
the  illusion  of  focesbortenii^.  over  which  he  possessed 
a  miraculous  power.  We  mscover  in  his  pictures  the 
rare  quality  of  interminable  originality,  conceptions  ne« 
yer  seen  before,  though  oflen  copied  since. 

When  we  look  upon  that  colossal  scene  of  the  Last 
Judgment,  that  huge  wall  of  fifty  feet  high,  by  fort^ 
fiset  wide,  entirely  covered  with  naked  figures,  there  is 
something  so  unlike  what  we  have  ever  seen  before, 
so  adventurous,  that  it  hurries  all  our  preconceived  ideas 
into  utter  chaos ;  we  hesitate  whether  to  yield  to  the 
repugnance  of  improbability,  or  to  amazement  at  the 
fertility  of  such  creative  genius.  Yet  it  is  scarcely  possi* 
fole  ever  to  become  quite  reconciled  to  so  great  profusion 
of  nakedness,  or  to  disembarrass  our  admiration  from  this 
counteracting  influence ;  we  can  submit  to  much  naked- 
ness in  sculpture,  and  even  scarcely,  experience  any  alloy 
to  our  admiration,  from  what  in  painting  could  not  fail 
to  rouse  the  alarm  of  modesty.  We  are  disposed  to 
wave  that  fastidiousness,  if  it  is  but  a  single  naked  fi- 
gure ;  we  feel  as  it  were  alone,  and  unexposed  to  obser- 
vation;  but  a  community  of  the  bare  must  ever  require 
long  habit  and  familiarity  to  blunt  the  edge  of  the  na- 
tural repuffnance  to  immodesty.  Much,  however,  de- 
pends on  ue  mode  of  representation ;  a  little  reflection 
soon  satisfies  the  spectator,  that  in  such  a  subject  as 
the  last  judgment  any  thing  else  would  have  been  ^uite 
incongruous.  Yet  Zucheri  had  the  absurdity  to  oamt  a 
clothed  judgment,  and  Siguorelli  conceived  that  he  had 
most  shrewdly  overcome  the  dilemma,  by  half  clothing 
thefigur^inhial4i8tJujclgment  Inshortfitisacarcelyv 
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o?m  genius,  or  to  his  hiving  profited  by  the  acquire- 
ments of  Michael  Angelo.  The  progressive  change 
and  improvement  of  his  style  is  a  proof  of  his  disoem- 
ment  and  persevering  study,  hem  which  it  is  neidier 
to  be  supposed  that  he  would  omit  any  opportunity  cl£ 
advancement;,  or  hesitate  to  avail  himself  of  knowledge^ 
by  whatever  means  it  might  be  acquired.  According- 
ly, in  the  peculiar  modesty  and  candour  of  his  dispo- 
sition, he  IS  said  to  have  declared,  that  he  thanked  God 
that  he  had  been  bom  in  the  time  of  Michael  Angelo. 
Mr.  Roscoe  says,  thai  he  did  not  imitate,  but  selected 
from  him.  "  The  woiks  of  Michael  Angelo  were  to  him 
a  rich  magazine ;  but  he  rejected  as  well  as  approved. 
The  muscular  forms,  daring  outline,  and  ener^tic  at- 
titudes of  the  Florentine  artist,  were  harmonued  and 
softened  in  tiie  elegant  and  graceful  productions  of 
the  pencil  of  Raphael.  It  is  thus  that  Homer  was  imi- 
tated by  Virgil ;  and  it  is  thus  that  genius  always  at- 
tracts and  assimilates  widi  itself  whatever  is  earoellent 
either  in  the  works  of  nature  or  the  productions  of 
art'' 

Raphael  continued  his  lab6urs  in  the  Vatican  with 
increasing  fame  after  the  elevation  of  Leo  X.,  who  was 
too  well  aware  of  the  glory  this  accomplished  artist 
«was  likelv  to  shed  over  his  pontificate,  to  omit  the  due 
meed  of  favour  and  munificence.  He  painted  the  ez- 
jpulsion  of  Attila  ft'om  Italy,  supposed  to  be  aHegorical 
of  the  overthrow  of  the  French  power  in  Italy  by 
Leo  X.— the  liberation  of  St.  Peter  ft^m  prison— b^ 
aides  various  other  subjects  in  the  ceilings  and  embel- 
)bhments  of  these  interesting  apartments.  Raphael 
was  induced  by  a  rich  Roman  banker,  Affoatino  Chigi, 
to  paint  some  apartnients  in  his  palace,  indeh  obtained 
for  the  admiration'  of  future  generations  the  lovdy 
works  of  the  Famesina,  descriptive  of  the  history  of 
Cupid  and  Psyche,  where  the  painter  has  indulged  the 
full  luxuriance  of  his  graceful  pencil.  It  was  during 
his  passion  fdr  the  beautiful  Fomarina  that  he  was  en- 
gsged  in  the  execution  of  these  pictures^  which  would 
probably  never  have  been  terminated,  hsid  not  the  ju- 
dicious banker  prevailed  on  the  young  lady  to  attend 
him  while  at  work. 

He  was  not  less  distinguished  for  his  smaller  worica 
m  oil,  and  portraits,  possessing  such  ineffable  simpli- 
city and  grace,  as  to  have  rendered  them,  in  general, 
the  chief  gems  of  every  cabinet  There  is  a  chastity 
iof  design,  and  unaffected  purity  and  elegance  of  out- 
line, in  Raphael's  works,  which,  joined  to  a  modes- 
ty of  colouring,  and  serene  composure  of  expression, 
give  an  air  of  divinity  to  his  countenanceSy  that  ren- 
ders them^  uncommonly  interesting.  They  are  quite 
free  of  the*  more  striking  effects  of  boldness  or  brBlian- 
cy,  those  obtrusive  excellencies  that  seem  to  challenge, 
at  first  sight,  the  admiration  of  all  who  look  upon  thm. 
The  winning  graces  of  Ranhael's  more  pathetic  style 
steals  upon  the  mind,  ana  gains  every  moment  we 
continue  before  them,  seldom  failing  at  last  to  fssdnate 
every  eye  from  the  more  commanding  works  of  hia 
rivals. 

.  What  is  called  the  school  of  Raphael  is  the  continua- 
tion of  his  picftures  of  the  Vatican,  in  the  execution  of 
which  he  took  the  assistance  of  a  number  of  liis  pupils. 
Of  the  same  description  is  that  part  of  the  palace  deno- 
minated the  LoggUt  where  he  has  displayed  tliatmost 
remarkable  profusion  of  grotesque  and  arabesque  or- 
namants,  whence  succeeding  generationa  have  drawn 
the  taste  and  the  supply  of  all  that  is  beautifal  in  that 
riegant  and  playful  nwte  of  emheltishmcnt  Theidea^ 


as  weD  as  flmehof  die  sdijeeltv  of  Unas  inbeK|mi  &J 
are  copied  fhrnt  the  antique,  which  Rafdiasl  wai  at  ^ 
ffreat  nains  and  exnence  to  collect  fWwi  everv  oiurtf*  ^ 


great  pains  and  expence  to  collect  fWwi  every  qoirtet 
'  where  they  were  to  be  found.  Giolio  Romano  wu 
principdly  occupied  in  painting  the  Lo^ie,  and  Gio»  ' 
•vanni  da  Udine  for  the  stuoeo  and  grotesque  works; 
besides  several  other  painters  who  worked  under  ths 
directions  of  Raphael.  It  was  in  this  nurseiy  ofths 
art  that  Polidore  de  CaiavUggio  reo^ved  the  inspiratioD 
of  his  genius. 

The  cartoons,  which  constitute  the  principal  trea* 
sure  of  Raphael*8  works  that  have  reaened  this  cooa- 
try,  were  copies  fbr  the  tapestry,  which,  till  ktely, 
ornamented  the  walla  of  tM  Pope^e  chapel  at  Borne, 
and  are  said  to  have  cost  seventy  thousand  aoma. 
They  were  bought  by  king  Charles  the  First  fna 
the  Flemish  workmen;  in  whoae  hands  di^  bsd 
been  -  left.  These  masterpieces  of  invention  and  gt- 
nius  are  too  well  kncmn  to  •  require  ai|y  description  ; 
-which,  moreover,  may  he  found  at  length  in  various 
works,  particularly  Richarditoii  on  Painting,  and  in 
No.  22o.  of  the  Spectator.  '  His  last  great  woik  was 
the  Transfiguration,  whidi  was  pahited  in  competitiaQ 
widi  Sebastiano  delPiombo.  aided' by  Michael  Angela 
This  picture  is  understood  to  have  been  considenirfy 
damaged,  when  torn  from-  its  ordinal  position  by  tbs 
Frendi*;  nor  did  It  show  so  weli  when  placed  in  a  difi 
ferent  light  at  Uie  Louvre; 

*  Raphael  died  soon  after  the  completion  of  this  pcfasrs, 
leaving  his  unfinished  des^s,  of  the  battles  of  Consttn- 
tine,  to  be  completed  by  Oiulio  Romano- and  Franeeseo 
Penni.  He  haa  only  reached  the  age  of  tliirty-seven,  and 
died  in  1 520,  by  the  ignorance  of  a  physician ;  thus  de- 
priving the  age  of  its  greatest  lustre,  imd  the  fine  arts  of 
their  most  bnlKant  prospect. 

The  new  styfe  and  taste  introduced  by  Rapbod, 
-formed  an  epodi  in  the  -hietory  of  pamting,  whidi 
might  have  changed  the  whole  future  character  of 
the  art,  had  it  not  been  for  the  untoward  drcnia* 
stances  that  followed  liis  premature  death.  Michsd 
Angelo,  who  followed  a  scheme  of  excellence  in  a  rank 
so  totally  difierent,  was  still  occupied  In  the  ardent 
prosecution  of  his  lame,  accompanied  by  a  numeroas 
retinue  of  followers,  who  had  keenly  espoused  his  stjte. 
He  survived  him  by  many  years,  and  auooeeded  in  ob- 
scuring the  efforts  made  by  RaphaePa  sdiooL  Tlie 
death  of  Leo,  and  the  inattentfon  of  hia«oceeasors  to  any 
thing  connected  with  the  fine  arts,  the  devastations  ii 
the  plague,  and  the  diMraetions  of  war^  ftMlly  dissolved 
the  school  of  Raphael,  and  seattcared  ita  members  to 
distant  parts  of  Italy,  where  their  watks  became  tin* 
ged  with  the  various  tastes  of  other  schools. 

Among  his  more  distinguished  foDaw«i«  was  Penoii 
odled  II  Fattore,  who  fblldwed  closely  and  soccess6iUy 
the  style  of  hia  maater,  until  he  became  ommpted  by  sn 
overstrained  tast^  for  the  colossal.  Bet  Gtidio  Romano  ^ 
was  Iris  favourite  pupil,  and  the  subsequent  henr,  skog  a 
with  Penni,  of  his  fortune.  He  joined  a  degree  of  bddness 
and  poetic  fire  to  the  milder  graces  of  liia  inastei^s  stvle, 
•mingling  a  little  of  Michael  Ang^o^a  vigoor  imd  dar* 
ing  m  desjgn,  but  with  a  harshness  of  light  and  shade, 
which  is  imen  at  virianee^th  the  eompoanre  of  las 
subject.  He  painted  chiefly  in  fte&to,  of  whsch  sosaa 
magnificent  specimena  may  be  seen  at  Msmtosu  Pcrin 
del  Vaga  was  chiefly  ooettpied  with  the  grotesque  sod 
ornamental  palutiug,  and  Polidore  de  Canv^gio  in 
imitating  the  an^que  haSao»relievos,  whkdi  he  pamtsd 
fai  the  most  beautmil  tcUeroseutnt  in  tUa  style  he  hss 
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)m  never  been 'equalled  for  eleganceof  outline,  and  effect  martyrdoms,  and  striking  incfdenta  of  history,  as  the  VenMian 

^'  of  execution.     Polidore  was  associated  in  this  mode  of  conspiracy  of  Catiline^  &e,  which' are  painted  in  a  bold  ^'****|'' 

"V^  painting  with  Maturino.  and  vigorous  style.                                                            su^^y^"^ 

^       At  a  later  period,  the  Zaccari  supported  the  reputa*  ijasnar  Poussin,  although  a  Frenchman,  may  be  Gaapar 

tion  of  the  Koman  school,  and  studied  the  works  of  classed  in  the  Roman  school,  as  it  formed  both  the  rule  Pouwin. 

Raphael ;   they  even  ventured;  hi  some  particulars,  of  his  style  and  the  constant  theatre  of  his  efforts.    He 

apon  superior  refinement,  as  has  been  observed  in  a  painted  in  landscape,  ornamented  with  figures,  display* 

picture  of  the  annunciation  by  Federico.     It  had  been  ihg  wonderful  command  of  every  accident  and  appeair- 

remarked'  as  a  solecism,  in  Raphael's  picture  of  theo-  ance  of  nature^  and  suffusing  a  classical  air  over  every 

kgy,  that  the  irradianoe  of  the  Almighty  is  interfered  thin?  he  did, 

with  by  an  extraneous  light;  in  the  picture  of  Zuccaro  '  The  Roman  school  had  now  nearly  merged  in  the 

be  mtroducet  the  sun  in  full  splendour,  whose  beams  general  mass  into  which  the  arts  had  sunk  in  Europe ; 

are,  notwithstanding,  subordinate,  and  overcome  by  there  are  but  the  names  of  Ferri,  Gkrzi,  and  Carlo  Ma* 

those  issuinff  from  the  Deit^.    Baroccio  was  a  painter  ratti^  as  distinctive  supporters  of  its  fame.    Mengs  at- 

ofmerit,  and  likewise  Raffailm  di  Re^io,  Passignani,  and  tributes  this  merit  to  the  talents  of  Maratti  alone,  who 

Arpino^  although  the  art  had  already  begun  to  decline  y^M  an  ardent  admirer  and  follower  of  Raphael ;  whose 

considerably.    Arpino  introduced  with  dexterity,  great  paintings  in  the  Vatican  and  Famesina  he  was  employ* 

fire  and  bustle  into  his  pictures,  but  crowded  them  ed  to  repair.     His  defect  was  want  of  vigour  and  ori- 

with  figures  to  excess.    Nothing  requires  more  judi-  ginality ;  practising  all  the  rules  of  art,  he  had  neither 

does  management  than  a  multitude  of  figures  assembled  manifest  defects  nor  striking  beauties. 

on  one  canvas,  so  apt  arc  they  to  fatigue  the  eye,  and  di»*  v^^;»»  Q^i.^1 

tract  attention,  if  at  all  offfensi  ve  to  the  unity  of  action  in-  renuian  i^cnoq^ 

tended  to  be  represented.     The   ancient  artiste  of  The  Venetian  echool  seems  to  have  arisen  fitmi  an  v«aetu» 
Greece  very  carefully  avoided  the  hazard  of  crowding  cttentive  contempUtioii  of  the  effecta  of  nature,  such  aa    Sthool. « 
their  subjecte^  either  with  many  figures,  or  with  that  they  are  simply  presented  to  the  eye,  in  all  the  glory    • 
complication  of  decorations  so  prevalent  in  aome  of  the  of  colouring— studying  to  seize  the  true  tone  of  na. 
modem  works.    We  have  several  remarkable  instances  tare  rn  its  rooit  beiutiful  moments,  to  catch  the  Ynellow 
iiiDODg  our  great  artists,  since  the  revival,  of  this  diffl-  richness  and  harmony  of  its  finest  tints,  and  to  blend 
culty  being  successfully  overcome ;  where  the  subordi-  them  together  with  a  correct  and  skilful  distribution 
nate  groups,  by  very  obviously  ^coming  specUtors  of  light  and  shade.    This  was  the  leading  star  of  the 
themselves  of  the  scene  of  action,  as  well  as  those  who  Ven^^  sehoo),  hv  wblcb  ite  followers  were  led  away 
look  at  it,  contribute  powerfully  to  the  interest  of  the  ftom  the  source  of  andent  exoellence,  winch  had  in. 
subject,  by  their  seeming  sympathy  with  the  lieelings  vited  the  Roman  artists  to  the  equally  exdusive  study 
they  seem  to  indicate.                                           •  ef  desim,  independent  of  the  embefiishment  of  co- 
»       Michael  Angelo  Caravaggio  somewhat  arrested  the  tour.    The  Venetian  artist  sought  the  beauties  of  na- 
art  m  iu  downward  progress.     He  aimed  at  great  ture  aione  fbr  his  guide,  and  these  he  cultivated  with 
simplicity  of  colouring,  hut  fell  into  a  dark  som-  fBrprismg  success.    Netflectfal  to  s  certain  degree  of 
bre  manner,  yery  fitting  to  the  subjects  he  generally  Ae  nobler  qnalitiea  of  design,  he  was  exdustvely 
selected,  such  as  nocturnal  skirmishes  and  rencontres,  slive  to  the  fascinating  charms  of  hannony,  aa  applied 
treachery  and  murder,  with  strong  effects  of  light  and  to  his  art    This  he  studied  to  excite  by  so  skilful  ft 
shade.    It  was  not  without  cause  that  these  scenes  of  disposition  of  cdonr  as  to  show  each  tmt  to  the  great* 
usassination  and  outrage  seemed  to  dwell  upon  his  est  advantage,  to  heighten  the  effect  by  the  contrast  of 
mind,  as  his  life  had  been  often  exposed  to  hazard  from  light  and  shade,  themagicof  reflected  light  and  reflect- 
:hc  stiletto  of  his  enemies  ;  to  escape  them  he  fled  to  €d  colour  ;'1)y  the  judicious  juxta-posicion  of  sueh  tints 
Naples,  and  thence  to  Malta,  %here  he  painted  the  pic-  m  teem  to  bear  as  distmct  a  relation  te  eadi  other  as  the 
lore  of  the  decollation  of  St.  John,  which  still  remains  tones  of  music;  although  we  are  equally  at  a  bss,  in 
io  that  island.  ^th  tases>  to  account  tor  this  m^^rious  rule  of  n»^ 
•        The  best  colourist  which  the  Roman  school  has  to  ture.    they  endeavoured  so  to  dispose  the  subject  of 
«•     boast  of  after  its  great  leader,  was  Andrea  Sacchi.    He  their  picture^  and  to  arrange  the  appropriate  objects,  as 
was  a  learned  and  careful  artist,  painting  littic  but  well,  to  admit  naturally,  and  without  restramt,  of  this  melo- 
60  that  his  works  are  rare.    Like  Raphael,  he  was  re-  dious  display  of  colours,  (if  we  may  so  express  it,)  to 
markable  for  graceful  simplicity  and  correct  design.  fascinate  ti>e  eye,  in  the  same  manner  as  the  ear  is  fas* 
^       Salvator  Rosa  applied  the  style  of  Caravaggio^  to  dnated  by  the  simple  effect  of  harmony.    Thie  powera 
landscape,  into  which  he  threw  a  character  of  sombre  of  reflection  and  mind  are  but  little  appealed  to  by  the 
vildncss  exceedingly  striking,  and  heightened  by  im-  Venetian  sdiook    Satisfied  with  the  gratification  of 
posinggroups  of  figures.   Sir  Joshua  Reynolds  gives  the  voluptuousness,  and  the  passive  pleasure  of  the  cye> 
character  of  Sal  valor's  style  in  these  words :  «*  He  gives  the  spectator  is  seldom  caHed  upon  t»  read  and  ponder 
us  a  peculiar  cast  of  nature,  which,  though  void  of  all  wich  elaborate  and  learned  works  as  those  of  the  Ro- 
grace,  elegance,  and  simplicity,  though  it  has  nothing  man  and  Florentine  masters,  or  to  appreciate  the  intrin- 
of  that  elevation  and  dignity  which  belongs  to  the  iic  merits  of  design  and  in  vention;—whichi  in  fact,  eon* 
grand  style,  yet  has  that  sort  of  dignity  which  belongs  etitute  the  poetry  of  painting  abstracted  from  those  qoa^ 
to  savage  and  uncultivated  nature;  but  what  is  most  to  Kties  that  address  the  eye  alone.    We  find  the  graver- 
be  admired    in  him  is,  the  perfect  correspondence  subjecU  of  sacred  history,  the  mhaenitowhieh  the  other 
which  he  observed  between   the  subjects  which  he  schoolshave  so  exclusively  dag,  little  if  at  all  the  resort 
chose,  and  his  manner  of  treating  them.    Every  thing  is  of  the  Venetian.  Instead  of  the  purpoaes  of  religion,  t^* 
of  apiece ;  his  rocks,  trees,  sky,  even  to  his  handling,  which  the  Italian  pencil  is  so  entirely  dedioated,  as  to^ 
have  the  same  rude  and  wild  dbaracter  which  animates  people  the-  cabinets  of  Europe  witii  saints,  madonnas,. 
his  figures/*  Mid  fiiUe  snbjeots,  from  Venice  we  have  aearcely  any 
His  talent,  though  generally  known  in  landscape,  thing  but  grave  senator^  gorgeous  fieasts,  and  naked! 
wai  not  confined  to  that  branch ;  as  he  has  left  several  beauties^ 
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Titian,  Pool  Vovonest,  Tintovetto,  Gjoigione,  Md 
B1WBQO9  were  the  chief  orniuBieDts  9t  this  apbool.  Its 
early  progresa  in  the  arta  waa  characterised  by  the  aame 
eventa  and  drcumatance^  which  affiscted  the  general 
development  of  reviving  taate,  in  those  parta  of  Italy 
which  we  have  already  conaidered.  A  marked  ten^ 
dency  waa  given  to  the  peculiar  featairea  of  their  atyle, 
fiom  two  droumatancea  in  the  hiatory  of  thia  city ; 
9tfAely^  the  great  efibrta  that  were  made  at  ao  v^ 
early  a  period  aa  the  eleventh  century,  for  the  embel« 
liabnent  of  the  chunch of  St  Mark;  and  the  aubae- 
quent  imtroduction  of  oil  painting,  in  which  Venice 
toG^  the  lead  of  the  reat  ^  Italy.  The  construction 
of  St.  M«rk  occasioned  both  Greece  and  Italy  to  be 
sanaacked  for  artiataj  and  Constantinople  for  sculptured 
atimea,  pilUuvi  and  marblea.  'Etvenf  aplendour  that  the 
art  was  wen  ci^ble  of,  waf  fumm^ed  to  aaaiat  the  mag- 
nificence of  this  nmresqu^  temple ;  so  that  the  rich  and 
gatt<i^  ornament  ao  profiisely  lavished  upon  thia  their 
greatest  boast,  coiild  not  £bu1  strongly  to  influence  their 
nitnre  taste  in  the  arts  in  general.  Accustomed  to  the 
gay  dresses  and  sumptuous  mannera  of  eastern  nations, 
with  whom  a  long  series  of  traffic  and  conqyeat  bad 
bzonght  the  VeneCiana  into  contact,  and  confined  m 
they  were  to  the  narrow  corenaaa  of  a  wretched  sand 
bank,  hemmed  in  on  all  sides  by  the  sea ;  the  immense 
w^th  ^t  had  aocummlated  in  the  fiuniliea  of  many 
of  these  haughty  merchant  monarcha  could  only  gain 
vent  in  the  aplendour  of  their  nersonaand  palaces.  The 
fiuhion  alao  of  brilliant  fcativMa  and  pompoua  procea'« 
aions,  where  it  waa  uaualto  dispUy  aU  shegorgeous  attire 
of  eastern  princes,  natumUy  augmented  toe  florid  tone 
of  their  style  of  art 

Venice  teemed  with  mosaioa,  ancient  statues,  and  baa* 
so-relievoa,  besides  the  gaudy  gilded  pictures  oif  modem 
Greece,  which  flowed  in  upon  them  in  conaequenoe  of 
the  capture  of  Constantinople,  in  the  year  ISM;  but 
atill  the  moreaqne  and  florid  remained  the  prevailing 
taste.  When  somewhat  advanced  in  refinement,  the 
discovery  of  Van  Eyck  occurred,  and  was  oommuni- 
Antonello  eated  to  the  Venetian  artiats  by  Antooello  de  Meaaina, 
who  went  to  Flandcra  on  purpoae  to  learn  the  aecret; 
apd  was  mduoed,  bv  a  salary,  to  mdce  it  available  to 
his  brother  artists.  The  advantage  of  oil,  iiracilitating 
the  smooth  haimony  and  brilliancy  of  eolouring,  and  the 
advening  and  blending  of  tints,  ao  much  cherished  by 
the  Venetian  paintera,  occaaioned  that  mode  to  be 
greedfly  adopted,  in  preference  to  theaeverer  worka  in 
neaco. 

Geo.  Bellini,  who  had  aucoeeded  his  father  and  lvo« 
ther  BM  the  leading  artiat  of  Venice  towarda  the  dose 
of  the  fifteenth  centnry,  waa  the  first  who  practised 
and  obtained  sucoeaa  in  the  new.  mode  of  oil  painting, 
fie  was  not  surpaaaed  by  any  artist  of  his  age  in  grace- 
fulness of  pencil,  mellowneaa  of  colouring,  or  ardour 
in  the  atudy  of  nature ;  but,  like  Pietro  Penigino,  his 
diief  glory  is  now  oonaidered  to  oonftist  in  having 
giuded  the  early  studies  df  those  destined  to  higher 
fame  than  himaelf.  He  waa  the  master  of  Titian, 
Oiorgione,  and  Sebaatian  del  Piombo,  in  whom  the 
atyle  may  be  aaid  to  have  taken  ita  distinctive  charac- 
ter. But,  although  the  aediidng  qualities  of  the  bril* 
iiant  and  ornamental  were  the  predominating  merita 
of  thia  adiool,  we  era  not  therefore  to  suppoae  that  they 
were  eidier  ignoiant  of  design,  careleas  in  composition, 
or  negligent  of  expression ;  far,  as  these  qualitiea  were 
paramount  in  Rome  and  Fferenoe,  and  at  the  same 
time  conaiatent  with  a  high  degree  of  excellence  in 
bohmr  and  chiaio  worn,  ao  ir«t  theae  latter  qualitiea 


cultivated  at  Venice  in  prefiBimice.hnt  not  in  pf^j^t,  Voic 
of  the  others.  '  ^  ^ 

They  were  led  from  this  view  of  the  art  to  a  more  ^^y 
caacfttl  and  studied  execution,  following  a  different  nrt^ 
qess  from  Raphael  and  others,  in  onur  to  bring  dot 
greater  brillianc]^  of  colour  and  softness  of  effect   Ao. 
cording  to  Lansi,  they  were  in  the  practice  of  psinting 
on  a  ground  purely  white,  whidh  graatly  aided  the  pro« 
duction  of  bright  and  transparent  efiietct,  with  minutCf 
ness  of  detail  which  could  be  heightened  to  any  extent 
They  did  not  work  by  spreading  their  tints,  and  blend* 
10^  them  into  each  other,  aa  la  usually  done,  but  bv 
pomting  on  the  colour  according  to  the  practice  of  mL 
niatore  painters.    By  this  meana  they  were  enabled  to 
go  on  augmenting  the  depth,  Iferce,  and  eftct,  without 
disturbing  the  purity  of  tne  virgin  tints,  by  tihe  blende 
iiigs  and  ahadingaoftheuaual  mode.   To  be  able  to  anil 
themselvesof  the  benefits  which  this  modeof  workingirv 
calculated  (o  convey,  d^ending  ao  mudi  on  conndem 
knowledge  and  correctneaa ;  not  onlv  great  addrenof 
pencil  waa  required,  but  auch  a  knowle^e  of  the  higb^ 
qualities  of  the  art,  aa  desinn,  expression^  compoii^ 
tion,  &C.  aa  can  b^  poaiessed  by  the  mateat  artitti  on^ 
ly.    Hencp  the  unexpected  di£Scultm  that  9Xt  ezp^ 
rienced  by  those  who  attempt  to  imitate  or  copj  the 
worka  of  the  g^at  Venetian  maatera,  which  seem  tp 
l»eathe  with  the  glowing  coloura  of  Ufe;  it  arises  ton 
the  inimitable  art  with  which  their  worka  are  e^iecated, 
being  so  much  less-obvious,  than  when  the  merit  con» 
aista  chiefly  in  design  and  composition. 

The  great  advantage  of  their  modie  ia  ike  avoiding  of 
hardness,  the  power  of  giving  depth  to  the  picture,  snd 
heightening  tne  illusion  of  a  more   delicate  diiaro 


scuro. 
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They  did  not  confine  their  minute  care  to  the  cann- 
tions  alone,  but  extended  it  equally  to  the  texture  of 
the  draperiea,  to  the  high- wrought  ornaments  of  their 
gorgeous  attire,  and  also  to  the  subordinate  aooompiDt- 
ments  of  the  picture,  with  such  sofhiess,  brilliancy,  and 
truth  of  representation,  as  to  make  every  part  of  the 
performance  equally  valuable. 

The  fine  epoch  of  the  Venetian  acbool  began  with  &» 
Giorgione  and  Titian,  who  lived  in  friendship  with 
each  other,  and  worked  as  rivals ;  and  had  not  a  pre- 
mature death,  at  the  age  of  thirty-four,  arrested  the 
geniua  of  Giorgione  in  ita  middle  courae,  it  is  doubtful 
if  Titian  would  have  carried  off  the  palm  which  the 
advantage  of  a  longer  life  secured  to  him.    Giorgione, 
despising  the  minute  work  of  his  master  Bellini,  boldlj 
launched  into  a  grand  and  free  style  of  painting,  strongly 
marked  at  first,  and  desifped  for  effect,  but  gradually  re- 
fining into  a  masterly  displav  of  vij^oroua  outline,  with 
rich  and  careful  finishing.    He  pamted  a  great  deal  in 
firesco,  which  was  perhaps  best  adapted  to  the  boidnen 
of  his  pencil ;  but  aa  these  works  were  generally  on  the 
QUtaide  of  the  walls  of  Venetian  manaions!,  acarcely  any 
of  them  now  remain.    Many  of  hia  worka  in  oil  are  siiU 
in  good  preservation,  painted  with  what  artists  call  a 
fht  touch;  they  are  principally  portraita,  and  remark- 
able iar  atrength  of  character  and  richneaa  of  attirei 
glowing  wiUi  Ufe,  ^old,  and  jewellery* 

Sebastian  del  Piombo  followed  the  aame  a^le,  and  S 
imitated  Giorgione  very  doaely,  though  he  teVi  short  ^ 
of  him  in  vigour ;  he  likewiae  had  most  auccess  in  yx* 
traits,  and  particularlv  excelled  in  the  admirable  oaint- 
ing  of  the  handa,  the  fine  flesh  tinta,  and,  aa  is  usual  with 
the  Venetian  maatera,  the  lordly  accompanimenta  thai 
aurrounded  his  figures.  Geo.  de  Udine,  and  Torbidoi 
oalled  II  Moro^  were  both  of  Giorgapne'a  acbool,  at 


metiin  w«D  wM  M  MiM^  laA  inflif  otlMv  mitm^  winohtt  ootrMtriMt  of  detllpi,  he  wnpeHuqpt  Ibe  first  of  th»  Uvburct 

ieiioof.    <ivere  oBniku  to  •namame  bm.  Vtfoetiin  sehool.    Hk  real  nanw  was  Rotmad,  whiob    School. 

TUmm  WM  n0Ams  ciu  poeij  heirai  caaereindiittr :  wa»  not  an  mokpk  ap|Mllatian  for  a  man  of  his  yigoirotta  '^''^X"'^ 

but  aa  a  paiBter  of  nalaro  he  bad  few  eq^oala  m  hie  geiiiaa^    Vaian  atampe  hia  taate  as  the  oKceM  of  iko- 

cniii  age  or  atiy  other«    In  his  feaulea,  it » tfataore  in  taatfcial,  which  the  opportunities  we  have  had  of  ez« 

the  richesthkiem  and  Mi  ffkvW  of  beanly,  and  in  hia  Anining  his  great  works  at  Venice  and  ekewhone, 

■nlo  igwei  there  is  •  loray  di^uty  and  qdendoor  make  ns  dispoeed  to  oontrovert ;  bold  and  fanciful  wo 

in  whioh  1m  adnda  niirivalled.    Titian  was  the  farooxw  admit,  but  we  can  scarcely  go  aknig  with  Vasari,  when 

ile  child  of  natare,  ibr  ho  seemed  to  see  but  her  bean-  he  asserts,  '^  Ttetof  all  the  extraordinary  geniusesthat 

ties,  and  sfllae^  with  4idinind>le  discriadnalion,  both  ever  practised  the  art  of  painting,  for  wilcC  capricious^ 

In  portrait  and  landsoape,  the  subjects  most  suitable  to  extravagant,   and  fintastical   inventions,  for  furious 

ho  pencil  and  fnartieailar  tone  of  ftelin^.    So  qnick  impetuosity,  and  boldness  in  the  executioo  of  his  work, 

and  oomel  was  hia  pefcapcion  of  the  inlmte  modifi-  then  is  none  like  Tintoretto  ;  his  strange  whimsiea 

catiosio  of  Uahe  and  coloora,  the  divenitiea  of  derni*  are  even  beyond  extravagance,  and  his  works  seem  to 

tmfif  lofldBted  and  bloMlod  in  the  intetniinable  maoe  of  be  produced  rather  by  (^ance,  than  in  consequence  of 

rtaanriTa  coloonag,^aa  to  acquire  at  last  an  ezquisitaly  any  ptrevious  design,  aa  if  he  wanted  to  convince  the 

delioate.and  tsanspaiMt  mode  of  patnCmg*    Nothing  world  that  the  art  was  a  trifle,  and  of  the  most  easy  at« 

escaped  ksai  tftMt  eaisU  in  namre,  however  subde  and  tsMiment"    Thore  is  iagenend  an  exuberance  of  bustle 

ewmoaueut ;  it  is  aat  unooumion,  dn  his  pictures^  to  aiileng  hie  figures  whidi  discomposes  the  grouping  and 

ohaerve  the  surrounding  colowra  and  obieeta  delicately  irritatea  the  attention;  he  waa  neglectful  oi  the  ad  van- 

reiaatad  by  every  aur&oe  capable  of  reftetino^  even  m  tage  to  be  drawn  (km  the  introdnction  of  groups  and 

the  ^eaofdiofigafes;  ami  at  the  same  time  that  he  fol*  figures  idio  merely  look  on  and  take  no  part  m  the 

lowed  ■atura  into  her  most  aecret  details,  he  knew  how  aScl(m,-*H>ne  of  the  hdps  so  much  observed  by  the  best 

tor  preserve  the  oquilibrimB  of  colouring  Co  a  degree  painters,  and  so  useful  to  connect  the  spectator  with- 

anperior  to  any  pcmter  that  ever  existed,  and  which  the  pfctore* 

ao  fiew  have  been  able  to  command.    Instead  of  hia       Schiavone  anct  Bassano  were  likewise  great  paintera 

fanrnd  siadea  being  the  dark  maas  genenily  frfaced  for  of  this  school ;  the  ducal  pidace  containa  some  mag- 

the  relief  of  light;  they  sae  faand,  upon  examinatioiv,  itifioent  works  of  Bassano,  particularly  the  humiliation 

to  eonavt  of  that  imrameaabfe  and  playful  shifting  cf  df  the  Eoipevor  Frederick  to  the  Pope ;  he  was  parti« 

abedsa,  which  it  discenibte  ik  the  cmepest  shadow*  cularly  expert  in  his  repreaentation  of  animals.    The 

of  mture  whesi  omiMely  examined.    In  Titian's  pio-  tide  seemed  U>  have  turned  at  the  death  of  Titian,  aa 

turos  they  appear  simpie  and  eaaily  nMHSsged,  because  few  of  the  multitude  of  Venetian  masters  who  labonr«^ 

they  piodDce  the  migestie  sinnlicily  of  mrtufe  ;  but  it  edtomahiuitt  the  fame  of  thehr  school  after  hia  reign, 

ia  nsnn^KdtyaiiNng  from  infinite  varleQr.  could  at  ail  auppoit  die  Ingh  rank  winch  he  had  gain« 

•  Shade  ia  net  the  absolute  abaenee  of  hglit,  other<»  ed  for  it.    We  shall  only  mention  Pteol  Veronese,  whopaui  y«ro. 

wiae  it  beeoaoM  a  hek^in  the  pietmre ;  the  objeeuun*  revelled  in  all  the  luxuriance  of  the  Venetian  taste  fortim. 

der  ila  infleance  must  be  aa  diitingidbhable  in  ftirm  gold  and  glitter.  His  oompositiona  are  neither  hiato* 

and  cehmr  as  wheit  pkced  in  l^[he.  Intins  Titknhasy  ncally  oorreot  nor  elegant  m  desigUL  but  possess  m 

ahovendl  others,  aucoeedad;  ao  disjposmg  Asm  aa  to  fireriiness  and  magnificence  of  colounng  wbit^  is  ex- 

pnidBce  petfbet  fejsese  firom  the  judicifi«s  balancmg  of  trcmely  attractive.    Venice  abounds  with  his  works, 

the  picture.    Shade  ii  cntirdy  governed  by  contrast  but  there  are  none  mate  pleasmg  than  hia  martyrdcra 

and  nntB^position, ftlr  what  is  It^ in  onepart  would  ^  St  Geoige  at  Verona,  whii£  waa^oneofthespoUa 

be  mde  tf  etherwiae  phwed  ;  acooiding^ly,  we  find  restored  frote  fVmice.    He  ia  more  generally  known  on 

thoea  objeccs  opposed  to  a  light  sky  aoquire  e  d^iree  this  side  of  the  Alps  by  hie  picture  of  the  feast  at  Cana, 

of  eoDMfative  shede,  while  the  same  tone  baoottea  ao  placed  aa  to  be  the  first  pictare  to  arraat  the  admiring 

light  when  oppoesd  to  a  darker  object  Aultitttdea  w4io  daQy  visit  the  Louvre.    Banquets  are 

There  *e  aome  brillknt  pictnrea  of  Titian  in  the  in  general  the  beat  pictures  of  Paul  Veronese,  aahe  ia 

dncalpslaee  of  Venice,  and  mother  collections  of  that  mit  strong  in  expression,  ai»r  the  oocupatien  of  eating 

dty,  where  they  seem  so  perfectly  at  home,  in  eorre-  and  drhiking  requires  little.    We  may  add  Sebastiano- 

apondance  with  the  g^wmgwarmth  and  teste  of  splen-  Ricei,  Tiepdo,  and  aeveral  olhera  of  a  hiter  date« . 
dour  thae  pervadea  the  load  acenery.    Titian  contin-  *     ,    j  c^i^t 

ned  hia  labome  to  the  venerable  age  of  mnety^ine^  ^^o^^ra  AcliooL 

mad  had  he  been  apaied  bytiie  pbgnei  asi^ht-have       In«oiiqprdiandii^underthedenoininaticiioftheLom»XiomiMra 
mmbaaed  a  hundred  yeera  of  ^a  eaktarmted  career,  bard  school  the  variouastvlea  of  art  that  have  ariaenoiK^^^i* 
ne  hia  natoral  strengdi  enabled  him  to  wield  hia  pencil  der^the  anspiceaofthedifilerentgfeatmastemof  thenorth 
to  the  laat    Hia  later  woriu  do,  notwithatanding,  in«  of Italy/weare  awarethat  theyadmitof  littleaaiimilatioa 
diealee  iMblar  flight  ofgauiua^  the  finture  of  sight  and  aave  that  of  locality  alone.    Parma,  Bok^gna»  Modena» . 
thetremolottshandefcMage.   He  was  qoita  impatienfe  Genoa,  end  other  cities,  obtained  celebrity  from  the 
of  the  tros^le  of  teaching,  ao  thathe  Icftfiiw  scholara  variooa  kinda  of  excellence  poasessed  b;^  the  distin» 
bvt  haa  ahraye  bad  a  numerooa  host  of  imitaMra.   He  gmshed  painters  who  praetiaed  their  art  in  each,  and 
vfSM  jealous  nd  fearOii  of  rivda  to  audi  anextent,  that  established  theur  lU&rent  schools;,  but  the  separate  ex- 
he  cautioulAy  exduded  Tintoretto  firom  hia  stndy,  and  aoination  of  each,  where  a  diffirrent  style  gave  claim 
Imvittg  diacovered  in  his  own  brother  reasarhsiile  on*  to  » distinctive  name,  would  leadua  far  beyond  the  li- 
pedty  and  prediapoaition  for  painting,  he  obliged  him  mita  of  the  very  brief  sketch  we  proposeto  give  of  the 
to  renoeooe  the  pendl  and  beooaw  a  merchant    Faria  progresaof the  art    Thoae  whodesiremore minute de- 
Bordon  waa  among  the  beat  of  hia  fdlowera.  tail  will  find  elaborata  and  anude  information  intbe  venr 

Tmtoretto,  though  he  imitalad  the  cohNnuir  of  Tu  valuable  work  of  the  Abbate  Lanai'a  SiarmPiUoriea  dm' 

tinn,  waa  a  painter  ef  quite  a  diftrent  caat,  fiiu  of  fire  JiaUtu    The  fiune  of  these  cisalpine  schools  arose  at  ei 
«ad apiighniess.  He  atndiad  theaneieiita,  andpaioted'  mnch  lalsr  period  than  those  we  havealreadv  oonsi- 

with  surprising  expedition,  and*  notwithstandmg  in«  dered^  and,  m  fiict,  were  derived  firom Ji  combination 
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Lombard  of  the  qualities  of  the  achooli  that  preceded  them ;    forts  of  natucal  genius  dene.  -  And  yet  no|iihtRftit  Ud 
School,    tndj  considering  the  acquirements  of  the  leading  mas-    has  ever  appeared  treads  so  close  on  the  donumon  of  lU.  8cM 

^"^"V^  ters  in  whom  they  severally  oriffituited^  they  might  be  pbael,  who  enjoyed  all  these  advantages  in  perfectioti,  "* 
expected  to  exhibit  all  the  exceflendes  without  any  of  under  the  protection  of  his  powerful  relative^  Bramiiid, 
the  impurities  of  the  sources  from  whence  they  drew,  and  in  the  sunshine  of  royal  favour.  Conegb,  at 
Grandeur  of  conception  was  to  be  sought  in  the  bold  the  contrary,  is  considered  tp  have  passed  his  ihoit 
and  scientific  outline  of  Michael  Angelo;  from  Ra-  life  in  want  and  difficulties,  from  the  burden  of  a  large 
phael,  chaste  invention,  elegant  composition,  variety  family,  whom  the  reward  of  his  labours  scarcely  suffioed 
of  character,  sweetness  and  modest  propriety  of  attire,  to  support ;  and  to  have  ultimately  died  of  chagrin  at 
with  the  exquisite  diffusion  of  mind  over  every  feature  t(ie  paltry  price  he  received  for  his  great  work  st 
of  his  figures  ;  and,  lastly,  in  Titian,  the  magic  of  co-    Farms. 

louring  and  delightful  play  of  light.  There  is  but  the  Doubts  are  attained  to  the  more  eariy  works  of  Cor« 
union  of  these  to  complete  the  wished  for  perfection,  regio,  arising  from  the  circumstance  of  his  fiuotnating 
of  which,  however,  the  scope  of  human  talent  is  per-  style  before  be  had  come  to  a  determination  of  tbe 
haps  scarcely  capable.  ^  preferable  manner  to  be  followed ;  he  reached  thst 

In  Corregio,  whose  name  is  characteristic  of  the  perfect  style  so  gradually,  by  constant  advances  and 
school  of  Parma,  there  is  no  doubt  a  very  near  approach  improvement,  that  it  is  difficult  to  say  at  what  period 
to  this  ideal  union  of  excellence.  No  painter  ever  exhi«  he  actually  formed  his  manner.  Hia  groit  work  of  the 
bited  a  more  graceful  delicacy  and  lovely  conception  of  cupola  of  the  cathedral  of  Parma,  which  represents 
character,  a  greater  mellowness  of  colour,  and  that  rich  the  assumption  of  the  Virgin,  was  finished  in  tbe  yeir 
liquid  outline,  which  is  quite  beautifuL  His  works  1530,  and  is  painted  in  a  manner  which  has  eommsnd* 
were,  however,  somewhat  defective  in  originality,  vi-  ed  the  unqualified  admiration  of  future  ages.  It  ii 
gour  of  thought,  and  in  that  air  of  dignity  which  re«  esteemed  fior  grandeur  of  design,  and  boldnos  of  con- 
sults from  a  study  of  the  antique.  We  shall  not  attempt  oeption  in  the  foreshortenings,  which  are  very  8or« 
to  reduce  tbe  varied  excellencies  of  tbe  great  paint«  prising,  when  we  consider  Ute  difficulty  of  paititing 
ers  of  Lombardy  to  any  general  character,  which  with  truth  and  grace,  what  is  to  be  looked  at  over* 
would  amount  to  a  higher  degree  of  perfection  in  a  head.  The  immense  and  varied  multitude  of  the  hes« 
greater  number  of  the  attributes  of  jNunting  than  venly  host  that  surround  and  bear  up  the  viigio, 
any  individual  school  or  master  ever  attained ;  a  short  groui>ed  and  employed  in  the  most  akilfiil  maimer, 
notice  of  their  separate  attainments  will  sufficient^  codiibits  a  aurprisingly  happy  invention.  The  exiilta> 
ly  show  how  much  the  progress  of  the  arts  was  indebt«  tion  of  Joy  and  triumph  seems  diffused  over  the  whole 
ed  to  thehr  efforts.  scene  with  that  pure  serenity  we  look  fiar  in  the  ooan- 

Andrea  Andrea  Mantegua  was  the  earliest  painter  of  note  in    tenanoes  of  heavenly  gladnesa.  They  seem  to  move  in  a 

Maategua.  this  quarter  of  the  world.  He  was  a  native  of  Padua,  glory  of  light  that  effectually  withdraws  the  soeu 
and  estdnUshed  his  school  at  Mantua,  in  the  end  of  the  from  every  thin^  earthl;)r.  Notwithstanding  the  dM 
fifteenth  century,  where  he  has  left  some  works  of  mage  this  nugnificent  picture  has  sustained  firom  the 
great  merit,  fresh  and  brilliant  in  the  colours.  The  effect  of  time,  the  harmony  of  colour  and  effect  by 
character  given  by  Lanai,  of  one  of  his  pictures  is,  which  such  a  multitude  of  figures  and  groups  sie 
that  '*  every  head  might  serve  as  a  pattern  for  vivacity  melted  together  into  one  beautiful  whole  is  quite  siir« 
and  character,  and  some  of  them  even  for  the  imitation  prising.  His  picture  of  the  Virgin  and  St.  Jerome, 
of  antique.  There  is  afreedom  and  fulness  in  the  design,  likewise  in  Parma,  is  considered  aa  cme  of  the  very 
both  of  the  nsked  and  drapery,  which  contradicts  the  finest  works  in  Italv,  and  the  masterpiece  of  Corre^v 
common  opinion,  that  a  dry  manner,  and  that  of  for  composition  and  admirable  aweetncaa  of  expression 
Mantegua,  is  one  and  the  same.  The  triumph  of  Caesar,  in  the  virgin.  He  is  particularly  excellent  in  his  mode 
consisting  of  various  pieces,  was  considered  his  prin-  of  painting  children,  whom  he  represents  with  sndi 
cipal  work ;  these  pictures  are  said  to  have  found  their  infantine  simplicity  and  grace,  and  uaually  with  soeh 
way  to  England.  a  captivating  smile  on  their  countenances,  that  they 

Corregfo.'  Conegio,  whose  name  wa^  AntMiio  AUegri,  was  edu*  irresistibly  draw  forth  expressions  of  endearment  tan 
cated  in  the  school  of  Mantegua,  or  rather  copied  hia    all  who  behold  them. 

works,  as  Mantegua  died  in  1506,  before  he  could  have  Corregio  brought  the  power  of  foreahoitening,  as 
profited  by  his  instruction.  He  had  the  good  fortune  seen  from  underneath,  to  perfection  ;  and  exhibits  s 
to  come  into  notice,  at  a  time  when  it  was  resolved  to  playful  variety  in  his  attitudes,  that  acema  to  tsme 
ornament  the  great  dome  of  Parma,  the  cupola  of  every  difficulty  into  perfisct  subjection  to  hk  pencil, 
which  he  was  invited  to  paint.  To  this  fortunate  seleo«  and,  moreover,  brought  out  with  such  n  luminous  ef- 
tion  the  world  is  perhaps  indebted  for  the  great  lustre  feet  of  oolounng  as  to  produce  perfect  illusion.  His 
that  burst  fiMth  on  the  Lombardy  republic  of  painting  i  great  strength  was  in  his  management  of  light  and 
for  it  has  generally  happened,  that  the  great  epochs  shade,  in  which  he  stands  unequaUed.  Tlm^  is  no  mo* 
in  the  improvement  o£  the  art,  have  bmi  preceded  notony  of  effect ;  every  where  ia  seen  the  shifting  and 
by  the  opportunity  of  some  such  vast  undertaking,  play  of  nature  itself;  such  depth  and  roundness,  thst 
Apelles  rose  under  the  munificence  of  Pericles ;  to  the  we  are  tempted  to  endeavour  to  look  behind  his  ob« 
decorations  of  the  Vatican,  both  Raphael  and  Michael  jects.  These  excellencies  are  conspicuous  in  all  his 
Angelo  owed  the  development  of  their  genius,  and  to  •  performances,  but  particularly  in  that  atrikihg  picture 
those  of  the  great  church  of  Parma  we  may  attribute  called  the  Night  of  Corregio  at  Dresden,  representiiig 
the  excellence  of  Corregio.  This  great  man  ia  said  to  the  infant  Jesus  discovered  by  the  shepherds.  In  this 
have  stmiggled  in  hia  youth  under  the  weight  of  indi-  remarkable  composition,  the  distance  la  diacemible  in 
gcnce  and  obscurity,  without  the  assistance  of  edoca*  the  serene  light  of  the  moon,  while  the  figures  are  iU 
tion,  or  an  opportunity  of  improvement  by  inspecting  luminated  by  the  miraculous  effulgence  ef  the  infindt 
the  works  of  other  masters,  or  the  remains  of  Autiqui*  God,  whose  body  seems  transparent,  and  ahining  with 
ty.  He  wocked  his  way  into  notice  by  the  unaided  ef« :  a  mysterious  sort  of  light  that  dasaka  tht  aurroiuidiog 
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M  Sgam,  and  is  minagvd  jo  admirably  m  to  maintain   private  individaals  alone.    The  great  dogma  of  Ihs   LomWd 
N*   all  ibe  digni^  required  by  sach  a  subject.   .  school  was  the  judicious  union  of  the  study  of  the    School. 

^     Since  the  death  of  this  great  artist  his  style  has  be-    great  masters,  and  of  die  antique,  with  nature  itself.  It  ^-^'^""^ 


f  attainment  to  be  aimed  at.  ^  Of  these  fol-  markable  to  find  at  its  head^  a  man  whose  early  pro- 
lowers,  few  have  approached,  and  certainly  none  have  gress  in  the  arts  was  so  slow  and  unpromising^  as  to 
ever  equalled  him.  He  had  a  son  who  painted,  but  induce  his  master,  Tintoretto,  to  recommend  a  change 
his  progress  was  of  short  duration,  and  his  worics  of  of  pursuit,  as  his  attempts  in  painting  seemed  so  very 
fitde  note.  It  was  the  sight  of  Gorregio's  pictures  hopeless  of  ultimate  success.  But  Ludovico  Carn^cci  was  Ludovico 
tbit  is  said  to  haveinflamed  the  ardour  of  Parmegiano,  a  youth  in  whom  solid  judgment  and  steady  purpose  CAt-iacci. 
vho  raised  himself  to  a  very  high  rank  as  an  artist ;  he  made  up  for  want  of  promptitude  in  his  nature.  He 
followed  the  st^le  of  Corregio  with  devotion  for  some  had  the  sagacity  early  to  discern  in  what  the  true  me- 
time,  until  having  seen  the  works  of  other  great  maa^  rit  of  painting  lay,  and  determined  perseveringly  to 
tersatRom^  he  formed  a  stvle  for  himself,  in  which  follow  its  pursuit,  without  swerving,  as  is  usual  with 
grace  and  dignity  were  the  cnaracteristic  features.  His  the  generality  of  young  artists,  after  its  more  showy 
lore  for  the  graoeful  led  him  to  prolong  over-mudi  the  and  superficial  parts.  He  pursued  his  studies  in  va-. 
{iroportiona  of  his  figures ;  according  to  the  opinion  of  rious  parts  of  Italy,  and  returned  to  Bologna,  where 
nsny,  his  colcniring  is  of  a  subdued  and  modest  tone,  he  persuaded  his  two  cousins,  Augustino  and  Hannibal 
very  suitable  to  his  graoeful  design  ;  in  painting  ehild-  Carracci,  the  sons  of  his  uncle,  who  was  a  tailor  ia. 
ren,  his  akill  was  such  that  his  works  hisve  be^  often  that  city,  to  follow  his  example,  and  apply  themselves 
niitsken  tor  those  of  Corr^io.  to  painting.     He  undertook  to  instruct  them  himself. 

As  the  diffusion  of  the  arts  had  progressively  spread  ana,  upon  this  slender  basis,  wss  the  foundation  of  the 
over  all  the  Httle  states  of  Lombardy,  where  some  great  school  of  the  Carraccis  laid.  The  school  had 
lesding  master  in  each  guided  the  taste  of  his  towns-  been  in  activity  for  some  time  before  the  masters  them« 
men,  the  effect  became  prejudicial  to  the  general  in*  selves  had  attained  great  celebrity  as  painters ;  and  one 
teiests  of  painting,  in  so  far  as  it  became  fHttered  into  of  the  advantageous  effects  of  teaching  was  the  very 
I  diversitj  of  mannera,  where  one  quality  generally  rapid  improvement  in  the  excellencies  of  the  teschers 
predominated  to  the  prejudice  of  othen  equally  essen*  themselves.  Although  their  individual  styles  had  con* 
tisL  Many  were  led  into  fiilse  refinements  mm  the  siderable  resemblance  to  each  other,  yet  they  were  far 
dciire  of  distinction,  and  the  wish  to  avoid  the  servile  from  being  aKke' eminent,  as  Hannibal  excelled  the 
imitatioD  of  any  master,  as  almost  every  form  of  beauty  other  two  very  greatly ;  in  style,  Ludovico  is  said  to 
io  naintinff  had  been  already  appropriated  as  the  pe«  tend  towards  Titian,  Augustino  to  Tintoretto,  and 
collar  8to^  of  some  one  of  them.  It  became  difficult  to    Hannibal  to  Corregio. 

strike  oat  any  thing  new,  except  in  exaggeration  of  In  all  that  Ludovico  painted,  he  showed  profound 
what  bad  already  bMndone,  in  caricaturing  the  grace  knowledge  of  the  principles  of  his  art,  graceful  digni- 
and  simplicity  of  Raphael,  the  anatomy  of  Angelo,  or  fied  design,  and  chaste  colouring.  His  cousin,  Augus- 
theforeshorteniiw  and  mellow  rotundity  of  Corregio.       tino,  painted  very  little ;  he  was  a  good  draughtsman. 

The  honour  of  oortecting  the  prejadical  tendency  of   and  carved  in  metsl ;  he  showed  more  talent  in'  the 
these  cironmstanceSt  of  arresting  for  a  time  the  decay    invention  of  subject  than  in  the  execution  of  painting. 
of  tlie  arty  is  due  to  that  odebrated  family  from  whom        Hannibal  Carracci  had  acquired  a  beautiful  style  <>f  cJrrMeiV 
tibe  school  of  Bologna  derives  its  greatesit  fame.    The    colouring  fVom  studying  the  works  of  Titian  and  Cor. 
Gsrracci  conoeived  the  happy  design  of  establi^ing  a    reffio.    He  obtained  from  the  works  of  Raphael  know- 
school  aa  a  point  of  union,  for  the  better  study  of  the    ledge  of  correct  and  graceful  design,  to  wtiich  he' add- 
er!; and  aa  a  check  upon  the  extravagant  taste  and  cor«    ed  the  nobleness  and  grandeur  of  Angelo.    He  early 
ruptiona  with  which  the  whims  of  individual  artists    showed  his  disposition  for  painting,  and  when  fttill  a 
polluted  its  purity.    The  three  brothera  resolved  to    boy,  accompanying  his  father  on  a  journey,  they  had 
dedicate  their  time,  fortune,  and  talents,  to  the  labours    the  misfortune  to  be  robbed.     Hannibal  drew  portraits 
of  tlua  great  underuking,  and,  after  having  travelled  to    so  resembling  the  banditti,  that  they  were  in  conse« 
every  WMSe  where  any  thing  could  be  learnt  in  the  art,    quence  all  taken  and  convicted.    His  greatest  works 
studied  the  divernfied  styles  of  all  the  sreat  masten    were  the  much  admired  paintings  of  the  Farnese  Pa- 
of  Italy,  improvMi  their  own,  and  stored  their  minds    lace  at  Rome,  in  which  the  grace  and  elegance  of  Ra- 
with  every  ulvantage  to  be  derived  and  selected  from    phaers  style  is  conspicuous ;  in  fact,  they  hold  a  rank 
the  many  sources  that  were  scattered  into  waste  over    tittle  inferior  to  Raphael's  finest  works.    The  whole 
§o  wide  a  field,  they  returned  to  Bologna.    Here  they    deling,  of  above  sixty  feet  in  length  of  the  gallery,  is 
sought  to  concentrate  all  that  was  valuable  in  the  prac-    occupied  by  seven  great  fresco  paintings  of  Hannibal 
tice  ci  Uie  arts  by  establishing  a  graat  school,  after-    Carracci,  representing  the  triumph  of  Bacchus  and 
wards  xalled  die  Academy  of  the  Csrraccis.    The  un-    Ariadne,  the  story  ot  Galatea,  and  a  variety  of  other 
dertaking  was  attended  with  the  happiest  efiects ;  stu-    subjects  of  mythology,  equalling  in  the  magnitude  of  the 
denta  flocked  eiwerly  from  all  quarters ;  collections  of   undfertsking  the  great  lalx>urs  of  Raphael  in  the  Vatican. 
pictuxes  of  good  masten,  and  of  the  antique,  wera  by    The  subjects  are  varied  in  the  most  skilful  manner, 
degrees  provided ;  models  and  anatomical  prapantions    and  accompanied  with  innumerable  smaller  works,  all 
were  fumiahed,  with  a  skilful  master  to  instruct  in    of  which  are  exquisite  in  taste  and  finishing.    There  is 
thai  adence ;  thethree  brothera  themselves  (or  rather,    a  degree  of  gaiety  and  graceful  splendour  diffused 
to  spok  eorrecdy,  the  two  brodien  and  their  cousin    dirough  every  part  of  this j>ainted  creation,  that  is  ex-  ^ 
LAohorioo)  were  assiduous  and  eminent  in  the  talent    ceedingly  fasdnating.    So  multifarious  and  uniformly 
€»f  teaching,  so  that  in  a  very  short  time  the  eyes  of    excellent  are  these  works,  that  it  would  9cem  miracu- 
the  ivoiU  were  directed  with  admiration  to  so  ^eat  a    kms  to  have  been  the  work  of  one  man,  and  of  but  a 
aeminary  of  the  &ie  arts,  reared  by  the  exertions  of   short  period  of  his  life ;  they  have  ever  since  been  t(i<» 
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Lomtera  chief  stttd;^  of  lucoeedkig  artiato.    HatmibBl  Camoci  cklicaqr  tbat  gulied  more  vpte  Aee|ie  Ihftii  the  jad|u  r„ 

,^^°^  was  likewise  exceedingly  successfal  in  the  burlesque  ment.    Nothing  cioi  be  lovelier  or  iMre  ^imiing  tbts  »ci 

^^         style  of  composition^  of  which  there  are  some  admira-  bis  femsle  figures,  jel  when  bMoght  iMo  partUel  with  ^^ 

ble  examples  in  Rome.    There  is  a  picture  of  this  de-  the  spiritoal  and  deep  feeling  of  Raphael  aad  Govrsgio*i 

scription  belonging  to  his  pencil^  namely,  the  Pan  and  works,  they  appear  Tapid  and  tame.    Chudo  Wss,  ma*  Guiik 

Apollo,  which  we  find  we  have  by  mistake  placed  withstandii^,  great  in  his  particular  liBe^whlekwwthiA 

amonr  the  works  of  ancient  art,  p.  23 1  •    To  this  may  be  of  the  aDgelic«  graceful  modesty,  devotion,  and^above  lUi 

added  the  very  amusing  collection  of  burlesques,  called  the  pathmo.  The  melting  eyes,  pious  «id  humble  roig. 

the  "  Arti  di  Bologna,''  which  was  the  production  chief-  pation.  of  his  Madonnas,  is  the  s^timent  in  whidi  be 

ly  of  Hannibal  Ctfraoci.  is  inimitaUe,  and  which  he  expresses  with  a  pesrly  ddi. 

Domine«        Of  the    many   distinguished   artists    who    issued  cac^  of  colouring  peculiar  to  hiasaelf.    The  pietnrei  oC 

chino.        from    the   celebrated  school  of   the  Carracd,    Do*  Guido  most  gokerally  known  are  tile  Aurora  in  the 

mineehino    deserves   particularly  to    be   mentioned,  Rospigliosi  garden  at  Rome,  and  the  St  Anckew  shet* 

whose  name  was  Zampieri.    He  has  been  esteemed  by  dy  mentioned :  but  there  are  few  eoHedkms  withoot 

many  to  surpass  in  excellence  Hannibal  Ci^acci  him*  some  specimen  of  his  ddioste  pency.    His  iavouriu 

self,  and  to  be  second  to  Raphael  only.    This  was  the  studies  were  the  wwks  of  Paul  Veronese,  Baphsdi 

opinion  of  Poussin,  who  was  the  first  to  establish  the  Corr^o,  and  Parmegiaao,  from  whoaa  he  botrowsd 

sunerior  merit  of  this  painter,  in  preferring  his  celebra-  many  excellencies,  and  made  them  his  own  by  the 

ted  picture  in  the  church  of  St.  Gregorio  at  Rome,  charm  of  hia  peculiar  character.    Whether  he  changed 

where  it  is  brought  into  direct  competition  with  Guide's  the  attitude,  t£e  tone,  or  the  expression,  b«Mity  attended 

Martyrdom  of  St  Andrew,  to  the  performance  of  that  whatever  he  did,  and  a  mild  grace  peculiar  to  himseli 

master.    Dominechino  has  a  bold  and  masterly  pencil.  The  manner  of  Guido  was  mSeh  esteemed  daring  his 

and  was  in  the  habit  of  working  his  mind  up  to  the  lifetime^  and  attracted  a  numerous  atteftdsnoe  to  his 

feeling  of  the  passion  he  meant  to  represent,  which  school,  which  was  productive  pf  oonsidevaUe  iafluenee 

made  him  be  taken  for  a  nuuiman,  when  occasionally  in  softening  the  taste  for  the  severer  manner  of  his  pre- 

discovered  under  the  influence  of  these  artificial  pa-  decessora,  and  introducing  the  love  for  hie  mild  and  gep« 

roxysms.    The  expression  of  violent  passions  was  in-  tie  beauties.    But  this  was  a  taste  Whiob  eimld  net  M, 

deed  his  favourite  study.    He  was  engaged  in  painting  in  the  progress  of  imitatia»,  U>  enervate  and  oomipl 

his  martyrdom  of  St.  Andrew,  and  about  to  represent  '  the  true  principles  of  the  arc 

the  lage  of  a  soldier,  when  Hannibal  Carracci  came  to  Another  celebrated  follower  of  the  Cavraods  wislu 

see  him,  and  declared  that  he  had  received  more  in-  Lanfranco,  who  attained  to  fpreat  cxcdlonce  in  dseign 

struction  from  the  sight  of  the  painter  himself  than  he  and  composition,  but  was  addicted  to  *  vety  daric  mods 

had  ever  done  from  any  picture.    He  painted  general-  of  colouring.    Likewise  Schidone,  wfaneo  pictures  ift 

]y  in  fresco,  and  somewhat  in  a  theatrical  style,  from  rare.    Michael  Angelo  de  Cansvaggio  can  ieareely  be 

the  architecture  with  which  he  was  in  use  to  accom-  called  the  pupil  of  any  master,  as  bm  feUowed  nstnis 

pany  his  subjects,  and  in  which  he  excelled  particu-*  alone,  and  his  own  peculkr  style;  hiaaaaniketf  is  bisdc» 

larly.  There  is  no  obscurity  in  his  subjects ;  the  figures  but  forcible.    He  was  the  master  of  Spagdolette,  who 

speak  their  purpose  with  expression,  force,  and  digni-  delighted  in  horrible  subjeets ;  and  of  Gaeronio,  whs 

ty ;  in  fact,  were  they  gifted  with  speech,  they  would  was  in.evei7  respect  a  pleaaing  artist  Castigliemt,  Velas- 

tell  their  storv  perhaps  less  impressively  than  they  do  ques,  Grlnialdi,  Muriiios,  and  LucoGe(Hp£iiOy  are  like* 

in  the  skilful  language  of  Dommechino's  pencil.  wise  entitled  to  a  place  among  the  great  masters  who 

AibsAi.           Albani,  the  great  painter  of  nymphs  and  cupids,  was  flourished  in  Lombardy,  or  issued  firotn  its  sdiools. 

the  intimate  mend  and  fellow  labourer  of  Domine*  French  School 
chino.    The  one  engrossed  the  fierce  and  stormy  pas<« 

slons,  and  the  trials  of  fortitude   which  rouse  the  There  does  not  exist  a  greater  bar  to  improvement  fi 

strongest  energies  of  man;  while  the  other  delighted  or  excellence  in  any  arty  than  an  overweamng  qotioo^ 

ih  the  scenes  of  infant  sport,  of  gaiety,  and  voluptuous-  of  self-perfection,  and  an  unwillingneaa  to  Aumit  the 

n^s.    He  painted  the  innocent  and  pathetic  with  a  8ui)erior  acquirements  of  others.      Many   individual 

fay  rosy  tone  of  colour,  and  threw  a  feminine  giace  artists  of  great  merit  have,  at  difierent  periods,  existed 

into  his  fiffures  of  Venus  and  the  nymphs,  in  which  he  ^Q  France ;  but  we  fear  that  this  masterful  pr'mdpU 

is  unequslled.    He  was  the  Anacreon  of  painting,  and  in  the  natural  disposition  of  the  people,  will  for  ever  ex* 

sieldom  quitted  his  favourite  theme,  to  which  he  had  elude  them  from  superior  national  eminence  in  any  par* 

been  led,  not  only  by  taste  and  study,  but  by  the  acci-  ticular  branch  of  acquirement.     It  is  the  creative  fiincy 

dent  of  possessing  a  handsome  wife  and  twelve  beauti-  principally  that  fails  in  France,  the  powers  of  intuitive 

ful  chiltfren,  who  were  always  at  hand  to  sit  for  the  genius;  for  they  have  at  all  times  eidnibited  an  unoom- 

subjects  he  dj^lighted  to  paint,  and  to  feed  his  appetite  uton  facility  and  adapUtion  of  talent  to  the  exercise  ot' 

fbr  the  beauty  of  the  infantine  and  female  form.     He  the  fine  arts ;  a  power  of  imitation,  the  reader  acquire- 

selected  the  most  luxuriant  and  beautiful  scenery  in  ment  of  a  skilful  and  dexterous  execution,  which  migbt 

nature  for  the  subject  of  his  pictures,  which  he  united  have  laid  the  foundation  of  very  great  excellence ;  bat 

in  the  sweetest  harmony  with  his  figures.    The  serene  wherever  any  excursive  effort  appeared  in  the  strength 

repose  of  scenery  which  surrounds  his  sleeping  Venue's,  of  original  genius  and  invention,  we  generally  dm 

the  fresh  morning  tints,  and  opening  flowers,  that  ap-  them  vapourmg  in  the  unreal  and  vapid  elegancies  of 

pear  around  Diana  and  her  attendants,  and  Galatea  sentimentality.    That  sort  of  refinement  Which  is  at 

sportin|r  on  the  placid   waves,  are  quite  charming*  war  with  nature,  and  unaffected  simplicity,  and  is  the 

There  is  a  playfulness  and  elegance  of  lancy  in  the  em^  very  canker  of  every  thing  that  is  noble  or  dignified  ia 

ployments  of  the  little  rogiihh  cupids  that  people  hia  the  fine  arts. 

pictures,  which  is  exceedingly  captivating.  It  would  he  difficult  to  assign  any  distinctive  disr« 

'  Thtf  great  rival  of  Albani  at  Rome  was  Guido,  who  acter  to  the  French  school  of  paintingt  where  the  s^lc 

excited,  moreover,  very  strongly  the  jealousy  of  the  was  liable  to  fluctuate  from  master  to  meaterj  aooordmg 

Carracci.    He  painted  widi  a  silvery  smoothnea  and  to  the  person  who  "happened  to  be  in  fiiahion  for  the 
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1^  tttoei  Thw  wore  wiooB  periodf  of  iti  history  wb«a 

N.  the  taste  of  Frtfice  bad  the  good  fiartuiio  to  be  led  bj 

rr^menofsottndjudgmentend  mgh  acquirements  in  tfae 

uts, IS  Le  Poussin  end  Le  Sueur;  and  while  tbeir  ni« 

floeBce  Isited,  there  was  every  appearance   of  tk$ 

French  school  attaining  a  very  respectable  rank ;  but 

tt  itsbiiity  is  e  rare  virtue  in  that  oountry,  e  new 

fiihioD  soon  drew  the  tide  of  taste  into  adifferent  cban« 

ueL  A  disposition  so  flnotuatiog  is  alone  sufficient;  to 

oovoteract  the  best  efforts  of  in£viduals ;  for  nodnng 

pnres  mors  prejudicial  to  tbe  progress  of  the  arts  tban 

thtt  ephemeral  tyrant  fashioni  whose  only  merit  is  that 

]e  did  iMtexist  a  short  while  before,  and  that  he  shall  not 

oiit  a  shut  while  henoe.    A  painter  cannot  be  ^ilty 

ofanore  foolish  detcraunation  than  to  yield  bos  judg« 

meat  to  this  delusion,  and  join  the  janks  of  fiuhion. 

He  cannot  expect  otherwise  than  that  his  labours  should 

ptruke  of  its  uncertain  nature,  and  in  due  time  pass 

into  the  neglect,  at  least,  if  not  die  ridicule,  which  gene-> 

rally  attends  an  antiquated  fashimi.    If  he  eiqpects  te 

0QtH?e  the  particular  taste  of  the  day,  a  painter  mast 

baniih  every  thing  from  view,  but  those  sound  and 

/ttodiffleotal  principles  of  art  that  have  stood  the  test 

of  ages.   He  must  generalise  his  subject  if  he  expects 

to  iraiMthise  with  the  taste  of  other  times  and  counx 

tiiei;  he  must  separate  the  abetract  idea  of  beauty  from 

the  varieties  of  affected  and  adventitious  refinements 

vitii  which  it  is  at  times  liable  to  become  overloaded. 

The  natural  propensity  which^aeems  constantly  urg* 
in;  the  French  taste  into  these  forced  and  prepostsrous 
m  and  attitudes,  of  which  it  is  at  the  present  moment 
qore  than  ever  a  prey,  f^anB  very  powerful  when  we 
QMuider  the  advantages  she  has  had  in  giving  birth  to 
leveral  artists  of  very  superior  acquirements;  andlat- 
terij,  the  singalar  advantage  of  possessing  in  her  own  • 
hands  sadi  an  aaaemblage  <»  the  finest  works  of  every 
age  and  countrr,  as  never  were  before  collected  into 
one  place.  "  However  the  medianio  and  ornamental 
sits  my  sacrifice  to  fashion,  die  must  be  entirely  ex* 
cbded  from  painting.  The  painter  must  never  mistake 
this  capricioua  changeling  for  the  genuine  offspring  of 
iMtore;  he  must  divest  himself  ftf  all  prejudices  in  fa« 
Tour  of  his  age  or  country }  he  iBuiet  disrsgard  all  local 
>sd  temporary  ornaments,  and  look  onlv  on  those  gen^ 
eni  habits  that  awe  every  where  and  always  the  same. 
He  addresses  hie  works  to  the  people  of  eveiy  country 
and  evoy  age;  and  calls  upon  posterity  to  be  his  spec- 
**  The  nrejudices  in  favour  of  the  fashions  and 


tatois.' 

cattoau  that  we  Save  been  used  to,  and  which  are 
justly  called  a  second  nature,  make  it  tpo  often  difficult 
to  distinguish  that  which  is  natural  from  that  which  is 
insult  of  education;  they  frequently  even  give  a 
pndilectilm  in  favour  of  the  artincial  mode ;  and  al* 
moit  every  one  is  apt  to  be  guided  by  those  local  pre- 
jodiees,  who  baa  not  chastis^  his  mind,  and  regulated 
the  instability  of  his  affections,  by  the  eternal  invariable 
idea  of  nature/' 

The  earUest  practice  of  the  art  that  seems  to  have 
heen  exercised  in  France,  was  in  the  decoration  of 
their  church  windows  with  portraits,  aonorial  barings, 
lod  sttbjecu  of  aacred  history,  stained  in  brilliapt  co« 
wsootheglaaa,  or  enamelled  on  copper  for  the  vessels 
of  the  altar.  These  last  are  much  esteemed  in  France, 
ts  CQfioos  qpeciinens  of  their  ancient  art,  and  many  of 
^hen  ace  remarkable,  not  only  for  extreme  delicacy  of 
varkmanship,  but  as  interesting  compositions,  desorip* 
tive  of  the  aute  of  srt  in  the  early  ages,  and  of  theman» 
oer  and  history  of  the  times  of  wuch  they  are  in  gea« 
<N iepresenUtiosi»    Thqr.ueof  •  diffeceiit  j^ioip^ 
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lion  ftsm  the  enamd'woricBer  the  ancients,  whidiweie  Frtneh 
either  tor  the  purpose  of  mosaic  patntmg,  or  artificial  School. 
fsma,  Tbf89  were  coostnicted  by  means  of  slender  ^ 
rods  of  coloured  glsss,  applied  longitudhially  tegether, 
and  vekied  iaCo  one  thidc  rod,  so  disposed  as  to  repre* 
sent  the  device  intended  at  each  end,  so  that  it  admit, 
ted  of  being  sliced  down  into  as  many  copies  of  the 
coloured  figure  as  was  desired.  The  Fiench  mode  was, 
on  the  oontrary,  actual  painting,  widi  coloured  glass 
upon  copper,  which  was  much  practised,  and  in  great 
repute,  in  the  thirteenth  century,  both  in  France  and 
Gemany.  The  manufimtory  was  eanied  on  principally 
at  Limoge,  in  Guieime,  where  the  abundance  of  mines 
of  different  metals,  and  operationa  of  smelting,  probably 
led  to  its  introduction.  The  most  ancient  are  done  in 
black  and  white,  simply  representing  scriptural  sub- 
jects very  curiously  executed.  The  art  contmued  to  im- 
proves  and,  towards  the  age  of  Francis  the  First,  had 
attained  great  perfection,  and  actually  possessed  many 
of  the  ^ualitjes  of  good  painting.  The  goldsmiths  took 
up  the  idea,  and,  by  applying  it  to  the  ornamental  worin 
on  the  precious  metals,  were  the  means  of  increasing  its 
importance,  and  engaging  the  talents  of  the  best  artists 
in  the  prosecution  of  this  art  It  became  the  usital 
mode  of  portrait  painting,  of  which  thei«  exist  some 
eaoeedingly  beaatttiul  spedmcns,  possessing  the  advan- 
tege  of  being  everlastingt  and  little  haUe  to  accident 
Haying  to  undergo  the  action  of  fire  in  the  process^ 
they  must  either  be  dene  on  metal,  or  eome  other  sulv 
stanoe  that  can  resist  itraction. 

The  pnyess  is  as  followa :  Kavmg  powdered  a  phte  of 
metal  with  pounded  white  ensmel,  it  is  placed  on  the 
ftoiaee  until  melted  into  a  white  unifonp  glasing ;  the 
same  is  then  done  to  the  other  side ;  meSdlic  cdours 
are  then  prepared  of  a  more  lusible  nature  tban  the 
white  enamel  ground  already  put  on ;  the  colours  ai« 
nibbed  down  in  oil,  and  applied  in  the  usual  mode  of 
painting.  After  this;  the  plate  is  put  into  the  furnace, 
and  the  ptoeess  of  paindng  and  mekkig  repeated  aa 
often  as  is  necessary,  with  this  precaution,  that  some 
pounded  transparent  glass  is  mixed  with  all  the  colours 
to  assist  their  fusion,  and  by  increasing  this  fnsiUe 
addition  in  proportion  as  the  work  is  repeated :  It  is 
the  last  laid  on  colour  only  that  melts,  having  been  thus 
rendered  aoore  fusible  thai  the  one  that  preceded  it 
The  greatest  difficulty  m  this  sort  of  painting  is,  like 
that  M  fresco  works,  many  of  the  colours  being  quite 
different  in  appearance  when  applied,  from  what  they 
become  after  being  fused.  But  this  is  a  difficulty  that 
a  little  practice  is  able  to  overcome. 

Francis  the  First  was  the  first  French  monarch  who 
seemed  to  consider  the  improvement  of  the  arts  as  an 
acquisition  desirable  for  the  glory  of  his  country;  and 
accordingly,  with  commendable  seal,  he  drew  to  Fsris 
M  the  Itafian  artists  that  his  bounty  could  induce  to 
settle  there.  Francis  hadthe  merit  of  carrying  on  a 
suecessliil  rivalry  in  this  pursuit  with  Henry  the  £ighth 
of  England,  who  made  proposals  to  the  same  painters, 
but  not  with  the  same  emct^  as  he  proved  ulisucoMsful 
in  all  his  atte^apts.  Rosso,  a  very  excellent  painter  of 
Florence,  was  of  this  number,  who  passed  his  best  days 
in  France^  decoratinff  the  palace  of  Foimtainbleau,  and 
painting  the  deeds  of  his  patron  Francis.  He  likewise 
obteined  the  asaistanoe  of  Primaticcio,  from  Bdo^na, 
who  was  the  first  to  introduce  firesoo  painting  into 
France ;  he  likewise  worked  at  FountainUean,  in  great 
rivalry  with  Rosso.  His  gBntaal  knowledge  in  the  Bne 
aits  was  the  means  of  di&sing  oonsidmable  impa»ve- 
meat  into  the  taste  of  t^  cowntryi  by  procuring  for 
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the  king  •  considerable  lupply  of  iculpture  and  bronies 
from  hn  native  country ;  thna  rearing  the  first  germ  of 
a  taste  for  the  antique,  and  the  style  of  the  Roman 
school  of  painting. 

The  first  native  painter  of  France,  whose  name  we 
find  recorded,  is  Jean  Cousin,  who  copied  the  manner 
of  Primaticcio,  and  wrote  on  the  subject  of  design.  His 
pictures  are  not  without  merit  in  composition  and  ex« 
prettion.  He  painted  a  last  judgment,  of  which  there  are 
engravings,  and  was  likewise  a  glsss-stainer  and  statu- 
ary. 

Freminet,  about  the  same  time,  imitated  the  manner 
of  Michael  Angelo,  and  Blanchardthat  of  Titian,  whose 
works  are  still  to  be  seen  pretty  numerously  in  Paris 
and  its  neighbourhood.  But  the  greatest  painter  that 
France  ever  produced,  was  Nicholas  Poussin,  although 
he  acquired  and  continued  to  prosecute  his  art  princi- 
pally in  Italy,  nor  did  there  appear  any  thing  at  all 
national  in  his  manner  of  painting.  He  is,  notwith- 
atandinff,  called  the  Raphael  of  France.  He  was  a  cor- 
rect and  learned  artist,  and  much  devoted  to  the  study 
of  the  antique,  which  led  him  to  a  grand  simplicity  of 
manner,  though  oflen  dry  and  uninteresting.  Mytho- 
logy and  ancient  fable  were  his  favourite  subjects,  and 
taoie  his  profound  knowledge  of  every  thfng  connected 
with  the  history  and  manners  of  the  ancients  enabled 
him  to  handle  in  a  manner  pure  and  classical,  so  much 
SQ,  that  he  seemed  far  more  at  home  in  the  socieW  of 
Ovid's  creation  than  the  beings  of  his  own  age.  FroiBi 
this  circumstance,  his  pictures  never  offend  by  the  in- 
ccmgruities  so  often  exhibited  in  these  allegorical  and 
fabulous  representations,  where  we  find  the  scenes  of 
every  day  life,  and  the  familiar  accompaniments  of 
sober  truth,  peopled  by  the  beings  of  pure  fiction  in  all 
the  wild  transmutations  of  Ovid's  fancy.  In  Poussin's 
pictures  every  thing  is  of  a  piece ;  the  landscape  ac- 
cords with  its  occupiers,  and  there  is  nothing  to  brin^ 
the  mind  back  to  reality.  Poussih  retumkl  to  Pans 
With  a  view  to  establish  himself  there,  and  would  no 
doubt  have  had  considerable  influence  in  forming  the 
taste  of  his  countrymen ;  but  a  disagreement  with  his 
rivals  Vouet,  Fouquier,  and  others,  made  him  resolve  to 
quit  it  again,  and  retire  to  Rome,  where  he  continued 
to  prosecute  his  art  till  his  death  in  1665, 

.  Simon  Vouet,  the  great  persecutor  and  rival  of  Pous- 
sin,  established  a  considerable  school  in  France.  He  was 
a  man  of  vigorous  and  active  genius,  painting  with  sur- 
prising facility  and  invention,  but  unfortunately  with 
rather  a  slender  foundation  of  knowledge  or  study. 
His  ardour,  however,  set  the  energies  of  his  pupils 
afloat ;  and,  although  his  manner  was  not  much  imitat* 
ed,  he  was  the  means  of  stirring  up  the  genius,  and 
preparing  the  way  for  an  improvement  of  taste  among 
his  countrymen.  Like  Raphael,  he  painted  many  car- 
toons for  the  tapestry  works,  though  they  do  not  appear 
to  have  had  sufficient  merit  for  preservation  like  those 
of  the  great  master.  Vouet  would,  doubtless,  have  be« 
come  a  great  painter  had  the  vivacity  'and  promptitude 
of  his  genius  allowed  him  to  mature  his  talent.  He  was 
in  the  custom  of  sketching  his  subjects  with  careless 
rspidity,  and  either  allowing  them  to  be  painted  uf>  by 
his  pupils,  or  Umself  hastened  through  the  laborious 
process  of  finishing,  with  the  impatience  of  a  mind  that 
aighed  for  something  new  to  exercise  its  iancy  upon. 
Inis  is  a  rock  upon  which  the  genius  of  many  a  pro- 
mising artist  has  been  wrecked.  Run  away  with  by  the 
notion  that  the  exalted  merit  of  their  art  lies  in  the 
operations  of  invention  and  mental  eneigy  alone,  they 
neglect  the  indispensable  acquimnents  of  ^iicCical 


knowledge  and  dexterity  in  giving  that  sabstsnee  to  hk 
their  effusions  which  can  alone  render  them  avail*  ^ 
able.  ^i^ 

The  most  distinguished  pupil  of  Vouet  was  Le  Bmn,  u  Bn 
who  contributed  greatly  to  elevate  the  charatter  of  the      ! 
French  school.    He  was  prolific  in  grand  subjects,  no. 
bly  conceived,  and  executed  with  accuracy  and  skill ; 
the  greater  part  of  which  are  too  intimately  known  to 
those  who  have  enjoyed  the  spectacle  of  the  Loavre  to 
require  to  be  mentioned.    His  expressions  are  a  little 
theatrical  and  not  sufficiently  varied ;  yet  this  brsndi 
was  the  subject  of  his  particular  study,  as  appears  from 
his  well  known  treatise  on  the  subject ;  bat  this  very 
circumstance  msy  have  contributed  to  limit  his  observt* 
tton  on  the  subject,  and  make  hirathe  mannerist,  which, 
in  this  particular,  his  works  testify  that  he  became.    He 
had  systematised  and  reduced  into  the  narrow  oomptss 
of  imaginary  rules,  a  subject  which  is  as  various  as  the 
infinitely  varied  modifications  of  passion  and  feelingt,     i 
of  which  expression  is  indicative.    The  passions  ntj 
admit  of  general  classification ;  but  as  each  contains  s 
world  of  indefinable  diversities,  it  is  in  vain  to  attempt 
the  definition  of  so  general  an  idea  by  one  sped6c  re- 
presentation.   From  having,  however,  laid  down  theie 
rules,  Le  Brun  was  naturally  induced  to  act  upon  then, 
and  the  consequence  is  a  monotony  of  expression  in 
which  he  seems  even  to  copy  himself.     If  Le  Brun'i 
passions  were  not  generally  announced  in  the  repre- 
sentation, we  might  often  be  at  a  loss  to  give  each  its 
specific  character;  in  fact,  instead  of  a  representation  of 
the  human  passions,  we  might,  without  much  stretch  of 
probability,  write  them  down.  The  Tarieties  of  inssni* 
ty  pourtrayed ! 

The  leading  error  in  the  mode  of  expressing  chsric- 
ter  by  French  artists,  partakes,  as  mignt  be  expected,    ; 
a  good  deal  of  their  manners  in  ordinary  life.    losteid    ■] 
of  representing  much  by  slight  tndieattons  of  expres*    ^ 
sion,  as  is  consistent  with  the  dignified  and  grave  de- 
meanour of  heroic  character,  or  even  of  common  life    ■, 
any  where  but  in  France,  they  employ  violent  and  ex* 
aggerated  expression  to  denote  comparatively  feeble    . 
movements  of  the  mind.     Like  players,  they  ovr- 
charge  the  expression  and  attitudes,  in  order  tomske   , 
their  impression  discernible  in  the  galleries,  which  h 
not  only  unnecessary,  but  destructive  of  effect ;  as  an  ex*  ^ 
pression  which  seems  suppressed  is  of  all  others  the  most  , 
impressive,  in  so  fsr  as  we  are  doubtful  of  its  violence; 
and  so  vigilant  is  the  eye  in  reading  the  mind  of 
others,  that  the  slightest  indication  is  as  intelligible, 
and  far  more  relied  upon,  than  stronger  derooostrations  . 
of  feeling. 

Le  Brun  was  much  attached  to  alle^ry,  in  whidi  ]^ 
he  displays  great  fancy ;  but  when  mixed  up  in  the  ^ 
same  picture  with  real  history  and  character,  noweyer  ;^ 
dexterously  managed,  it  cannot  fail  to  prove  revolting  ^ 
to  that  consistency  and  truth  which  is  required  in  sn 
art,  that  is  the  imitation  of  nature. 

Le  Sueur,  who  was  a  contemporary  of  Le  Bran,  snd  ' 
his  rival  in  merit,  was  a  far  more  chaste  and  pleuing 
artist,  in  so  far  as  there  was  less  affectation  in  his  nufl* ' 
ner.    He  aimed  at  the  grace  and  modesty  of  Raphset '; 
and  is  entitled  to  rank  high  among  his  imitators  for  thi 
noble  and  simple  air  of  his  figures,  elegant  flowim - 
draperies,  and  correct  expression  of  character.     Hi^^ 
despised  the  meretricious  trickery  of  strong  contn^  '-' 
in  grouping  and  colouring,  theatrical  attitudes,  siM 
overstrained  expressions,  with  which  his  coutitrymel  ^ 
generally  solicited  admiration  and  astonishment    H  t 
sought  to  express  his  subject  with  truths  modesty,  am  '^ 
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Lft  gnoe)  to  wm  onr  admiration  by  ccuioealing  the  art  and 

p-  tibe  artist,  and  by  that  quiet  harmonious  repose  of  co» 

ff^  Jour  and  oomj^osition^  secure  the  undivided  attention  of 

the  spectator.    The  greatest  undertaking  of  Le  Sueur 

was  the  e?ent  of  St.  Bruno's  life«  which  ne  painted  in 

twenty-two  distinct  pictures,  for  the  convent  of  the 

Chartreux  in  Paris.    Tiiey  were  originally  painted  on 

wood,  bat  hawe  been  since  removed  to  canvas,  and  are 

DOW  exhibited  at  the  Louvre.    Although  a  far  superior 

painter  to  Le  Brun,  Le  Sueur  was  not,  during  his  life« 

time,  held  in  such  estimation  in  France.    Le  Brun  was 

the  favourite  of  the  court;  and  the  court  of  Louis  the 

Fourteenth  was  omnipotent 

La  Hire*  Stella«  and  Bourdon,  painted  about  the 
same  period,  and  likewise  Courtois,  called  Bourgignon, 
the  prolific  painter  of  battles  and  skirmishes  of  cavalry* 
Ur.  Tbeinimitable  Claud  Gelee,  called  de  Lorraine,  was  bom 
hi  the  £nt  year  of  the  seventeenth  centuiy,  and  went  to 
Rome  as  a  pastry  cook,  where,  for  want  of  employment, 
he  entered  the  service  of  Tassi,  a  landscape  painter, 
which  gave  the  first  impetus  to  his  genius.  He  attained 
to  soch  a  degree  of  excellence  in  the  particular  branch 
of  landscape  painting,  as  to  give  it  a  more  important 
character  than  it  had  hitherto  held ;  the  wonderful  de« 
kacy  and  lightness  of  foliages  vapoury  distance,  liquid 
tiansparency  of  sky,  and  motion  of  his  light  flickering 
doads,  was  new  to  the  art,  and  in  felicity  of  execution 
hehu  never  since  been  surpassed.  The  onl^  defect  of  his 
pictares  is  in  the  figures,  which  are  positively  lumpiah 
md  bad,  and  not  unlike  the  productions  of  his  first 
profesaion.     He  was  himself  quite  aware  of  his  failure 
ifl  this  particular,  and  sometimes  obtained  the  assis- 
tance of  another  hand,  in  general  that  of  Lauri  or  J. 
Coartois.    The  subjects  of  his  pictures  are  generally  so 
fiteoaive,   varied  by  such  an  infinity  of  charmingly^ 
painted  oi>jects  copied  from  nature,  held  in  the  moat 
admirable  harmony  of  colour  and  aerial  perspective,  that 
the  eye  never  tirea  gaaing  upon  them.    The  succession 
of  tufty  gladea  and  extensive  plains,  where  the  distant 
nirUng  smoke  marks  a  thousand  habitations,  the  bend- 
iags  of  rivers  and  broad  bayed  lakes,  seems  to  require 
tW  length  of  a  day's  journey  to  reach  the  distant  sea 
iWe,  which  generally  terminates  his  horizon,  although 
u  doei  not  terminate  the  beauties  of  his  picture ;  for  the 
tky  presents  a  scene  equall  v  varied  and  interesting. 
The  learned  and  unlearned  are  alike  fascinated   by 
thf  pictures  of  Claude,  for  they  are  nature  itself,  deck* 
^  in  the  most  beautiful  attire.   There  are  no  meaning- 
less  masses  in  his  scenery ;  every  tree  and  plant  is 
Barked    by    its     distinctive   character,    and    painted 
w:tb  accuracy  amd  study ;  every  beam  of  light,  and 
^^  shadow  hms  its  cause;  the -period  of  the  day  and 
^ion  is  correctly  obvious  in  every  separate  part.    He 
<^  npmttd  to  have  selected  the  beautifully  extensive 
ri«w  from  the  terrace  of  the  Villa  Madama  near  Rome' 
^Ms  favourite  study,  and  to  have  made  it  the  original 
^^  general  compositions. 

Uignard  painted  history ;  Parocel  rencounters  of  ca«- 
^^;  and  Coypel,  a  family  of  which  there  were  seve* 
'  ^  good  artists  that  have  left  works  of  genius,  chiefly 
*«ied  subjects.     To  whom  may  be  added  Watteau,  Lie  • 
^oe^Tremoilliere,  and  Vemet,the  painter  of  sea^ports. . 
Aa  to  the  actual  state  of  the  arts  in  France  at  present, 
^  most  be  allowed  to  withhold  our  assent  from  the. 
!din^  ao  generally  prevalent  in  thai  country,  of  the ' 
'"penor  cxcelleoce  of  her  existing  artists.     We  cannot 
<^  ach  violence  to  the  dignity  cxf  painting,  as.  to  join 
^inlogiaiiig  the  fantastic  peifonaancea  of  M.  David^. 
vboataads  at  the  head  of  tb»  list    There  is^, in  the. 
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generality  of  his  works,  a  soH  of  prandiig'afictatien 
of  grandeur,  where,  as  in  a  phantasmagoria,  the  figures 
aeem  strudc  by  enchantment  into  various  alarming  at- 
titudes  and  expressions,  in  which  nature  has  no  share, 
and  sympathy,  of  course,  no  place.    That  David  copies 
the  antique,  he  leaves  no  room  to  doubt ;  but  it  is,  with 
him,  the  antique  in  masquerade,  the  beau  ideal  of 
Greece  turned  Frenchman— every  l^ing  is  theatrical 
and  overstrained.    He  generally  paints  in  a  chilly  me« 
tallic  sort  of  moon-light  colouring,  that  gives  a  super* 
natural  effect  to  his  pictures,  and  distinguishes  his  works 
from  the  generality  of  his  brother  artists ;  for  the  Lux- 
embourg exhibition  of  modem  pictures  of  the  French 
school  is  more  disposed  to  sin  in  flaring  briUiani^  of 
colours.    We  observed  lately  in  this  collection,  two  pio* 
lures  of  portentous  magnitude^  that  seemed  pttticularly 
to  attract  the  interest  of  spectators ;  the  one  representing, 
the  apparition  of  a  single  soldier  of  the  Invincible 
Legion  driving  a  host  of  £nglish,  Russian^  and  foreign 
warriors,  in  terror  before  him,  seemingly  quite  unable 
to  withstand  such  an  alarming  assidTant.    The  other 
picture  is  the  capture  of  a  British  line  of  battle  ship  by 
a  small  French  corvette.     It  is  not  quite  ascertained  at 
what  particular  period  of  the  late  war  either  of  these 
events  took  place.    There  are  many  of  the  landscape 
painters  of  France  that  display  very  considerable  ge- 
nius, among  whom  Granet  may  be  noticed  for  hia  very- 
successful  accomplishment  of  striking  effects  of  light. 
In  the  branch  of  history  a  French  artist  labours  under 
very  great  disadvantages :  He  either  draws  his  ideas* 
from  the  gaudy  flutter  and  theatrical  affectation  in 
which  he  mis  been  brought  up,  which  it  would  be  dif- 
ficult to  elaborate  into  any  thing  like  unsophisticated 
nature;  or,  if  at  all  sensible  of  the  extravagance  and. 
grimacing  physiognomy  of  his  countrymen,  he  .must, 
be  aware  how  totally  unfit  such  a  caricature  of  nature 
must  be  as  a  model  for  painting  history.     He  has  no- 
alternative,  but  either  to  copy  the  great  masters  of  1  talyt 
and  submit  to  follow  as  a  humble  imitator;  or  try  to. 
fiorm  his  taste  by  study  of  the  antique.    David  chose 
the  latter,  but,  unfortunately  for  his  success,  not  so 
much  in  spirit  as  in  fact,  trimming  up  the  ancient 
Greek  statues,  with  a  tame  and  lifeless  servility,  into  • 
the  various  personages  to  be  represented  in  his  subject. 

German  SckooL . 

There  is  no  country  in  which  the  elements  of  draw-  Germaa 
ing  are  more  generally  difiuied^  among  all  ranks  than  School. 
in  Germany ;  and  none  which  contributes  so  laigely  to. 
that  shoal  of  obscure  individuals  who  yearly  pass  the 
Alps  with  empty  pockets,  and  heads  filled  with  wild 
and  enthusiastic  bodings>  of  ftiture  fame,  in  order  to  - 
apply  themselves  to  the  study  of  the  fine  arts.    A  few 
years- wasted*  in  fruitless  struggles  with  poverty  and. 
neglect^  and  health  impaired  bv  unwearied  tdil,  ge- 
nerally serves  to  remove  the  spell ;  when  they  find  the 
dull  world  insensible  to  their  merits,  and  return  to. 
their  native  towns  in  order  to  resume  the  humbler 
trades  which  youthful  visions  of  fame  had  induced  them 
to  abandon.    The  few  who  do  chance  to  prove  success- 
ful in  this  delusive  game,  and  find  their  interest  in  pro*- 
aecuting  the  labours  of  the  pencil,  generally  connect, 
their  style  more  with  their  Italian  associates,  and  join 
the  prevailing  manners  of  the  day^  than  adoptany  national  t 
diaracter  of  painting ;  of  which,  in  Germany,  there  can 
scarce  be  said,  for  some  centuries  back,  .to  have  existed . 
any  one  common  feature. 
.  Consisting  of  so  many  detached  and  separate  states, . 
but  aUtJ^htly  connected  iu  manners,  and  not  at  all  in, 
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gmwmmenty  in  all  ^f  "wkioh  ^tfae  fMOlaee  of -tli»  alt 
^^^^^  hm  for  fovflnd  agM  been  ^rery  gnenlly  icnltunited 
nHhont  plradaeiagvay  one  nnunrkeUeigfniBs  ;  irefieeB 
tint  ^e  detnled  trirtory  ofitspMnren  ^mmld  be  botb 
nwimitBBitmg «id> difiwte.  it  is  toetherwifeeet  Awa&ge 
esfly  egey  when  ^m  £nd  tincet4if  a  rery  aoerked  chA4 
MKter  m  tbe German eesteeiHl pncdee of ithe^ne arta, 
and  that,  as  farfaaekintotheolMNDOTityof  ttwdarkages, 
as  we  aredbletotraee  lte«ppearanoeof  its  reriwain 
Italy. 

In  Gemnny,  as  ebewhere,  the  arts  were  first  tndned 
to  «he-8erv^oe>8Bd  for  the  ismhellishnieats  of  loligion ; 
md  fiartook  «f  «tbe  taste  of  those  teobansas  iwgn  we 
have  fdready  andesvoored  todeaerihey  in  which  arehi-i 
tocture  had  made  oansideniUe  •aAnmon,  bat  paiaaing 
so^mty  little.  We  find  the  aamefoid  gnxind  in  the 
anoieiit  Gvprnanpietores,  the  saane  oonstraint  and  de. 
Ihetive  prepeitions,  where  theifigares  are  ao  awkwardly 
crowded  on  each  other,  and  seemaonnaooennnodating. 
This  coBtmaed  as  long  as  pmamg  nnained  ezohi* 
sively  in  the-hands  of  we  aaonks,  •and  was  vevor  era* 
fdoyed  for  any  •other  porpose  4han  the  oonstant  vepeti* 
tion  of  the  sanemowd  subjects,  and  after  ^e  aame 
manner  of  vepresentation ;  but  the  afq>liGBtson  to  {Hro« 
fine  snbjecu  which  took  plaoe  in  the  thirteenth  oen* 
HKy,  immediately  efiected  an  iBprovement  siarahaR-' 
eoua  with  what  took  place  in  Italy.  The  towns  of 
Cologne  and  Prsgno  seem  to  hw9B  piodaaed  tho  earliest 
masters  whose  naaows  are  known,  and  at  the  same  time 
to  have'intvadaoed  a  speoies  of  pamting  which'  has  te^ 
tained  its  pnmitiveibnn  anahered  sinoe  that  tinn»  name* 
]y,tfaepainting«fplayii^[^asrds,  Tfaisart^  chough  st-csn 
pi^tend  to  very  littlb  ment  in  itself,  wasy  however,  a  most 
important  step  in  the  progress  of  soieime  and  litemture 
in  general ;  in  solar  as  it  began  thattmin  of  disoavery, 
winch  reaebed  by  die^pregress  afwnpwwemehts  tfaroagh 
wooden  stamps  to  wooden  engmvingand  that  en  oopper, 
tothesabstitoSion  of  lypes  fin'  stamps,  tametalfor  wood, 
and  ultimate  to  the  astsMislmient  of  printing  itself. 

The  manafaotery  of  pla3ri«g  -cards  took  pkoe  in 
Germany  aboot  the  year  1M0,  though  the  411800- 
veiy  is  attrtboted  to  the  Italouis  by  fireitkopf  in  his 
Origin  of  Pkying  Cards.    They  afnird  a  fisniliar.spew 
oimen  ^  the  taste  of  that  pedod.    However  harbaiDns 
the  execution  of  these  portraits,  they  sufficiently  an. 
swered  the  purpose,  and  as  effectually  as  if  they  had 
been  more  ndlfaUy  exeooted,  bo  that  there -was  no  in- 
daoement  to  aittempt  any  improvement  in  that,  branch ; 
but  in  the  other  purposes  to  which  wooden  engraving 
was  adapted,  a  very  rapid  advance  took  plaoe,  and  that 
to  an  extent  which  greatly  inflnenced  tbepragress  of  the 
arts  in  Gennany.     Wooden  cats  for  varioas  purposesi 
and  the  constraotion  of  highly  omamensed  letters;  oame 
to  be  the  chief  empkyment  of  artists;  cither  in  the 
eaecutien  of  these  cngrsviags,  or  in  preparing  cempo* 
sitions,  both  historical  and  faneifiil,  for  theangmvers  to 
oapy.  The artwaacarnedtogre8tpc9feotioD,ai|d  engaged 
the  attention  of  she  first  artists  of  Germany,  as  appean ' 
from  die  wnhitade  of  very  cmioas  and  labor  ioua  perfiir* 
manoes  on  wood  by  Albert  Dover.  In  his  hands  this  art 
sesmsto  have  reached  its  highest  state  of  pecfeotian,  and 
to  have  soon  afterwards  yielded  •  to  the  mace  delicate . 
process  of  copper  engraving  for  larger  works ;  althoagh 
the  gtoater  oenvanienoe,  mid  more  ample  manageasesit/ 
of ithe  wooden  staasp,  occasiened  tho  ampbyasent  of 
that^modeto  be  4ong>  poiMasfed  in  as  ^an  nocompani*' 
ment  to  books,  even  after  theinasntion  of napparen*: 
giaahig.    Them  anrly  speiisaeiis  of  ^Genaan  art  are 


aaach  sooght  After,  hoik  as  inteshrtngdasannnssf  Sai 

history)  and  CQviotts  in  rospaot  to  the«bmpdsitiiiimd  s3 
peottliar  taste  in  tin  aita  then  prcvalanl»  as  thsyve  ^ 

chiefly  the  wflrics  of  tho  paintemthamsdfas.  Fsrin 
Gemaaay  these  two  arts  seem  In  their  ^inlimcy  to  isi« 
been  insepnable.  Every  paintee  caosaoised/gb  theans 
time,  the  proftssion  of  engmving ;  by  mesnsof^hiQfa  be 
generally  eatended  his  ^me  greatly  move  than  bv 
painliag,and  aooovdingly.oar  arqaaintsnoe  withthsn 
early  artists  is  chiefly  limn  their  wooden  cats. 

Whilethe knowledgeof  aat,  which  had  soTtceady 
iorived  in  varioaa^orts  of  Enmpet  b^gaa  ta  advtsoe 
with  rapid  strides  towards  jparlection  sn  Itsly,  its  pn». 
gvesffUfGetmany  was»  owmg  to  the  polities]  drssm- 
stances  of  l9ie  coimtry»  and  perhaps.  aMtnirfy  to  ths 
lam  vivadoua  disposition  of  the  people  thesasekes,  con* 
pavatively  slow.  Tteyeentinned  to  plod  on  with  their 
labarioasly  nmute  and  stiff  laprescnitatiens  of  natnt, 
wtthoot^seleotian,  gsaco^  or  alagsnoaj  bat  with  ascwpoi 
loas  adhesenoo  to  truth;  oachthair  of  the  beard  wndsi 
tailed  as  if  seen  throi^h  a  magni^ing  medium,  end  yrt 
setaming  its  oadinary  siae.  Theur^  worin  cxhilnl  psio- 
fiil  finishing,  and  attempts  at  riohnemitfefieot  by  ths  »d 
of  geld  and.  silver.  There  wasnochiaroacaroyorssrid 
perspective  at  all,  or  breadth  of  lightasid  shade;  aDd,ia 
abort,  little  merit  beyond  a  asinute  and'Ssrvile  adttiei 
lenee  to  tmth.  The  ancient  Gcemsan  •  artists  seagfatns 
attainment  be3rond  bemg  true  to  nntove.  They  hid 
an  ideal  ezoeUenee  in  view,  which  was  that  of  sinosntjr 
and  immcenee ;  so  that  their  piotmrea  bore  a  cbsrsotcr 
of  primitive  8ia>plicity,  analsfous  to-  the  mesal  recti* 
tttde  of  the  people  themselves.  A  sort  of  modest  sad 
bashful  humility  is  CMispicaous  in  their  famsk  por- 
traits, and  that  of  candour^  upright  honmfy,  aad  in- 
dependence  in  >  the  coontenanom  of  their  men.  | 

Almostallthe  moreancientapocimenaof  paintmgfeoad 
in  Germany,  are  on  wood^  chiefly  oak;  they  were  fint 
prepared  either  with  a'coatingof  white  paint,  or  cmvn 
glued  down  upon  it  uaderthewhite^oating.  Theoslosn 
~  with  the  white  efeggaand  liaM*water;  hat 


were 


previous  to  beiog  used,  the  subject  was  traoed  with  i 
point  on  the  giound,  and  generally-  gilt*  over  these  trie* 
i^gs,  which  notwithstanding  eemained  anficieatly  ap- 
parent to  guide  the  painter.  The  ookanrs  were  put  oo 
very  thin,  and  with  great  delicacy;  and  th^  had  the  art 
to  give  them  wonderful  durabiltty,  «8  the  faeshneei  of 
the  colours  to  this  day  testify.  This  nnoammoa  briU 
liancy  has  often  occasioned  these  early  wateMobwr 
perfonnanoes  to  be  taken  for  oil  paintings.  It  is  nn>> 
bable  that  they  secnred  every  distinct  4)0at  of  ooloor 
by  one  of  transparent  varnish.  Of  paintiqgs  on  csnvae 
alone  there  are  no  specimens  bsgrond  tlwpariod  of  Vm 
Evck,  whof  evolutioniaed  the  wlideart  by  hiadiecofeiy 
of  the  use  of  oil,  towards  the  dose  of  the  fimrtscnthor 
tning  of  the  fifteenth  century^ 
l?he  Germans  did  not  fail  to  avail  thsmiflw  of 
this  discovery  as  well  as  their  neighboors  bayonil  the 
Alps;  but,  deprived  of  any  opportmnily  ofaSadyinfg  the 
antique,  or^profiting  by  the  burst  of  oxoeUenoe  whidi 
at  this  juncture  began  to  blaae  forth  in  varioas  qosr- 
ters  of  Itslyj  they  were  left  to  improve  thair  primitirs 
taste  in  their  own  homely  way,  and  to  oosrtinue  to  follow 
nature  as  their  eole  instrttotrBss  and  gnido.  And  this 
improvement  consisted  in  refining  to  the  fall  strstch 
that  labonons  asinuteness  and  aoeuraqr  of  iasitstim 
which  seemed  .to  count  every>hatt  of  the  baardiaad  es« 
pean  tho  accidental  inecpialilies  and  impacfaotioas  of 
tbrakhi  witk mastodious  and  ofienaivoadelity.   Of 


PAIirTIK€L  251 

tiikri—  rfyhitow  iwi»MaMMtOflhttMi;oBaplwMJi>iM^  Snghiia^  iHimm  -wikBr  «ll»  proleetfoii'  of'  Sir  TInmMi  ^Kmnm 

of  Golnv^i  eallMb  BonraartiiMi  b^  JtiiiiaB/WBitera»  wiio  Mm^  hm ma- to  gVMt  ftiiii9«»  •  pwnter m  dl;  as  weH    ^^n)ot. 

diediiiL  i^SS,  aodik^daMribt^  Ivyc  Albtals  Duces  a«  die  Wiindtttmpev  and  ^wcalevoolbufs.  Hte  painted  genemttjr  "^  ^  ~ 

fint  Gemaoi  aatiilr  ivte  misidtte^  himBl^  a.  laatoff  -ob  •  graen  ground^  and  mnetiinee  on- a  dark  blue;  and 

fanei  Theaejwe  aanw^ofi  hia  |iiuteiMi»ateliuiiiah«    He  liaa^laift:»irarialy  ofpk^araaaiid^dnwings'ofal^kn^ 

waa^  jnoptowv,  aoeeidia|f'to*theLinaBl  paaaliQe  of  tliB  «bodi  in*  Eng^land'  and  abroad,  of  whidi  Lord  Orfbid 

timBs,  bothtaB  engmnr  and  a  gMuoUtL    larael  Von  gives  a  detailed  catalogVA    He  diedof  the  plague  in 

Meobeki-  ivaa  a  painter  oi  tfaBaame  penedk  and  taaCi^  London  in  the  year  1504. 

antttt  of  whoaepietmrea  on  a  gift'grennd  an  in  the<eo^  Albieeht  Durer,  the  Raphael  of  Oiamiany^  was  a  n»  Aibrccht 

lecthm  at  Maniofa.  tiTe  of  Nurembeigi  and  was  a  contemporary  of  Hdk  Durcr. 

The  Pktro  Pemgino  ef  Gaiman^  the  master  of  Al-  bein.    In  pomt  of  geniua  he  resembled  Leonardo*^ 

bert  Durer»  who  atmda  •  pr»eminaBt  among  tbair  art-  Vinci  more  than  Raphael^  as  he  excelled  in  knowledge 

ists^  wa»  Miduwl  Woblgeatoth'ofi  Nuremberg,  bom  in  «a.weU  as  in  ait.    He  published  a  learned  work  on  the 

1484l     Though  iar  outahttnie  by  his  pupil,  Woh^eu  piDportiona  of  the  human  Ggfire,  accompanied  wM 

mnth  waa  a  painter  of  na  meai»  merit,  aa  nia  weriw  in  plates  ongrsTed  by  himself^  in  which  the  fignres'^iire 

Nurembccg  ami.  Munich  densoostmae.    Lucas  Kran«  more  remarkable  for  solidity  than  elegance.     I£s  pio<> 

ach  was  one  of  the  most  oelahrsted  -06  these  dd  €^ru  tures-  excel  in  briHkncy  of'  colour  and  iir  fbcmdity  of 

masinmstBia;  He*  waa  bom 'in  the*  year  14/70.    He  composition;  they  are  finished  with  all  the  delicacy 

WHO  bm^gomastev  ofi  Wittenrimrgv  aod*^  the  intimate  and  labori^ss  style  of  his  country.    Durer  was  held 

friend  of  Luthei^    MttiUer  -  waa  his.  real  naoMv  And  in  vfty  high-  estimation  by  Raphinei,  and  bad  he  pos* 

Kranaehithat  of  the  viliagefwbare^ho  waa  born.    His  sessed  the  same-  adrantages  of  studying*  the  antiqne^ 

works  are  parSiculariy  reasaghedrfor  the* clear  and  unu  and  seeoig  the*  we^keof  other  great*  roasterr,  there  is 

eommnB  mahnesaof  cukiuisng^  andtallfaoagh  minute  little- doubt  that  ho  would  have  approached  very  neer 

and  miinftil  to>  exoesa^  aeftfreelnnm  the  littleness  whiak  to  the  exoelleiiee  of  that  illustrious  artist ;  but  confined 

nngkt  be?  ez^peotedaorreaalt  fraaa  thatmodeoC  paiattf  «s.he  wasto  Germany,  and-  bred-  up  in^  thetaste  and 

ing.  •  l^peaimens^hia  labenaus  pencil>aroto*belbvBd  alfleof'hi»eonDtrynien,  theefibrts^of  his  unaided' nattir» 

in   varioua  part»  of  Q^namny^  where  they  aae  much  al  genras-oouiddoino  more  than  reach  preeminence  in 

priied.    His.  son,  ofi  the  sam»nanie^  l&awisei  pursued  the  sphere  in  which  he  was  destined  to  move;    Va« 

the  piaatKa  of  paintings  wiHr  eoeoaa^  and  sucoaedad  sari,  with  ali  hi»  partiatity  for  the  artists  of  Itdy,  itd4 

him  faldurin  his  kanoncB*  of>  bargsaaaaftsr..    To  theae  mite  that  witbthe  rare  genius  of  Durer^had  itarisenin 

mayi  bet  addad  the  names  of  Burgmair  of  Augsboig^  Tusoany  aa  if  did  in  Germany^  he  woidd  have  become 

Grrnnstaald  of  Aacbaffsnbuigv  Mannel,  wbo  pamlMl  the.  first  painter  in  It^y,  as  he  showed  himself^  the 

the  firat  Dance*  of  l>Mli^  at  BasM,  and  Aitdnrfier>  all  greatest  genins- of  Germany.    Dnxer'a  father  was  ar 

paintentofftfae  same  mataei^  goldsmith,  and  trained  his  son  to*  the  same  tmsiiiess/ 

Hass  JlnkiiMii  whose- long  reaidance  in  England  wfaieb  waa  held  in  great  eetimatioiratthattimev  as  we 

haa  brought  him  more  into  view  than  any  other  or  the  learn  fipomr  the  enteitaining  memoirs  of  Cellini ;  and  beu 

old  German  painters,  was  a.  native  of  Grimstadt,  and  Ibrr  Albert  had  tskcn  to  the  pencil  at  all,  h»  geaiiis  aa 

practised  his  art  in  Basle.    The  celebrated  Dance  of  a  canrer  in  silver  had  brought  hhn  into  notice,  and  pro« 

Bealfein;tfae  eknedqaoxi  of^ilse  PradiaBntarof  that  city,  baUy  infioenoed'  his  determination  to  the  study  of  the 

ia  attrilnitad«to  hia)  pencil,  bat  ia  doabted.  by  aomat  fine  aitSb    The  diseoverjr  of  etching  on  copper  is  attri- 

AHkongh  a  work,  of  extraordinatje  fancy  and  meri^  it  bated  to  Durer^  by  winch  he  conferred  an  invaluaUe 

lanDtiadmpcnsafaleto  Holbamlbmdit  tohavepaaatod  benefit  on  auooeediBg  artiats^  enabling  themto  muiti- 

kt  M  his  nnmaroaa  woaka  ofi  nndoabtod  authentieity  fkj  aadperpctuate  tMr  designa  with  aa  j^reat  facililj 

auCdasitly  support  Uafiona^    It  waaipaintad  in  eosa*  as  theyexeoatad  the  originid  drawing.  His  own  wmka 

■■■saiinratinn  of  a*  destmotive  pcstilenae  that  raged  in  ia.thia  nuoinerare  numerous^  and  not  less-curioaa  and 

nttlfrafaoatthemiddbofthefiileenthoentary;>andwaa  vafasabki  than  his  paintings^ 

pvehahly  tke  work^  Manaal,  aa  mentionea  abeiae,  aa  In. passing  oar  judgment'on-  the  merita  of  Albert 

Holbein  waa.  not  bam  tiM  the  end  of  that  centiny*  Darar^  wemust  not  me  sight  of'  tiie  age  in  ii^nch  he 

Bat  Holbein.took  hiailnntof  the  draiainga  faeaaecatad  lnwd>  or  the'circametBnee»  under-  which  he  practised; 

oCDead&'a  dance  fiom*  tfaacldeifwoik,  escetting  it  in  in  fakn-tlie  art  made  an  important  step  1  but  ao  wedded 

xiehnssaof  iancyy^ingeanity,  andthatapedeaof  humoof  wara  the  pac^e  of  GevmaD^  to  the  stiff  and  primitive 

pamliar  to  himaelfi.    Tkara  are  fiottybsix  distinct  sub*  temality  o^  their  old  gethic  school,  that  any  violent 

jccta  is  tfae  aeiieay  fapreasntmg  tfae^avkma'tsiamphs  depaitmolhms  its  taste  would  have  met  with  as  little 

<^  tha  grim  kii^  of  terrora  over  the  baman  species ;  in  hoaear  as'  aapport.    The  world  is  exoeedinglr  apt  to 

which.all  thavatissitudcaaad  aacManta  of  life  are  poar^  rsgaad  the  saceaasAil  aeeomplishment  of  difficulties  as  a 

tfayad*  with.' a  dsgioa  of  address  and  lively  huaaoor  aaarit,  however  muek  these  difficulties  may  be  self-creat^ 

tfcaibiaiaimilslilaj-^partieidarly  in  tke  variety  of  sly  ro-  ed,  and  nu^  arise  from  mistaken  views  of  exccHenoe  ; 

gnisk)  cBprsssiona  ha  kaa  bean  able  to  throw  into  aa  and  they  hold  as  unworthy  of  oonsideration*  the  simple 

annsanagaahia  a  subject  aa  the  bare  ahntt  of  the  da-  eftrtaaf  a  porer  taster   The  old  (jcrman  artists,  aoena« 

aUayaii  aooanpanied  wteh'tha  moat  expveariva  and  iai«  tomed-to  hide  the  awkward  and  inelegant  form  of  llieir 

teet BHiingattitudes; and  eontrastadwitk  the maeonsdoaa  figureaunderthe  refinement  of  minnte  and  laboriouade* 

r  of  his  victnaa  aa-  they  boq^  themsalvaa  in  tail,  had  aeeostomed  their  countrymen  to  consider  thia 

ia{traBaaBtiaBa«f  life;,  quite  umaiadliil  of  dia  triidcary  aa  the  chief,  if  not  the  only  merit  of  the  art ; 

iGBof  aounwehKnae  an  intruder.  ao  that,  had  Durer  done  violence  to  thm  prejudicea  in 

Hnihsia  irmainad  negleebsd  and  in  porarly  at  Baala  ikvour  of  the  old  gothio  manner,  he  would  not  ptiu. 

until  netioadbythelesraedErasmaa^  in  consequence  bably  have  been  so  successful  as  he  was  in  improving 

d  the  amosiag  seriea  of-  canoaturaa  ha  had  drawn  fisr  the  taste  of  the  ooantry.   The  stiff  formidity,  therefore, 

the  MotkafiBOoaHnmiOrTha  Praisaof  Folly^of  whieb  and  overcareM  penciUmg  of  this  master,  is  not  to  be 

Sraanratwaathtaallm.  BaaooAafteciNadaGaae  to  laid  to  the  charge  of  bad  taste,  so  mock  aa  to  judgment 
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GenoM   in  uniting  with  hismeritiinrcolottrinff  and  rigid  fidelity  usual  amongthetimameniMepiefeiireiinwliiehthei&eek  Su 
j^^^^'V"  '^  ^^  appearance  of  nature,  a  more  vigorous  desi^,  Jesus  is  inMiuoed,  to  find  mm  otherwise  represented  ^ 
and  correct  composition,  with  an  animated  ezpression  than  as  the  man  tff  sorrows,  and,  under  the  influence  of  "^ 
of  countenance  as  yet  unknown.    His  engravings  are  ffrief,partakingfarmore  of  his  human  tiban  of  his  heaven^ 
replete  with  fancy  and  deep  consideration  of  the  subject  ly  nature ;  but  this  remarkable  countenance  besmi  with 
>meant  to  be  pourtrayed,  and  are  executed  with  a  -bold  an  expression  so  remote  firom  any  mortal  feeling,  so  on. 
and  masterly  touch,  such  as  might  be  expected  from  utterably  divine,  that  it  leada  us  unconsciously  to  avert 
the  original  works  of  an  able  master.    For  thia  art  aa-  the  eyes  from  its  penetrating  gaze.    We  have  seen  se- 
aumes  a  much  higher  character,  when  the  painter  him-  veral  sculptures  attributed  to  the  ancient  Gauls,  repre- 
aelf  possesses  the  power  of  exhibiting  his  compositions  senting  the  head  of  their  Apollo,  or  god  Mithros,  which 
with  all  the  advantages  of  original  vigour,  instead  of  have  a  striking  resemblance  to  the  style  of  this  head  of 
subjecting  them  to  be  enfeebled  in  the  translation  by  Christy  and,  in  fact,  have  been  sometimes  substituted  u 
another  hand.      No  artist  ever   possessed  this    ad-  such,  and  built  into  the  walls  of  Christian  churebei,  ss 
vantage  in  greater  perfection  than  Albert  Durer ;  the  may  be  seen  at  Geneva,  Oranj^e,  and  particularly  at 
dexterity  of  his  touch,  and  the  admirable  execution  of  Baden ;  where  the  resemblance  is  so  striking,  that  one 
every  part  of  bis  engravings,  shows  that  he  was  equally  might  suj^iose  the  sculptured  head  the  original  irom 
pre-eminent  over  his-predecessors  as  well  as  ccmtempo-  which  the  picture  had  been  copied. 
raries,  in  this  art  as  in  painting.  As  a  proof  of  the  knowledge  of  chiaro  scuio,  possen- 
The  wars  and  persecutions  of  the  Reformation,  which  ed  by  the  ancient  German  masters,  there  is  a  remark- 
at  this  period  began  to  rage  in  many  quarters  of  Germany,  able  picture  in  the  same  collection  of  St  Christopher, 
'do  not  appear  to  have  greatly  affected  the  progress  of  art  wading  in  the  sea  with  the  child  on  his  shoulder ;  in 
in  that  country.  The  improvements  in  taste  mtroduced  which  the  painter  has  ventured  on  the  bold  attempt 
by  Albert  Durer,  were  carried  on  by  his  successors,  of  representing  the  morning  sun  in  full  splendour,  and 
among  whom  we  may -mention  Schwartz,  Rotenhaun-i  exposed  to  view.    It  is  managed  with  such  uncommon 
mer,  £lahaimer,  Bauer,  Netscher,  and  various  others,  success,  that  the  whole  expanse  of  ocean  appears  in 
Netscher  had  two  sons,  both  painters  of  high  reputation,  motion,  with  the  flickering  lights  that  dance  upon  the 
The  .productions  of  alt  three  are  much  esteemed  and  light  waves,  and  daazle  the  spectator  with  the  horizoD- 
sought  after  in  Germany.     But  the  German  school  tal  beams  that  seem  to  shoot  through  every  comer  of 
losesatainterest  as  soon  as  the  neculiarity  of  its  gothic  the  picture.    Notwithstanding  the  sharp  lights cau^^t 
diaracter  begins  to  become  blenaed,  and  smoothed  down  by  the  light  airy  clouds,  and  upon  the  sorupulonsly  mi« 
into  the  purer  taste  which  progressively  diffused  itself  nute  detail  of  plants  that  hang  from  the  rocks,  thehar- 
from  the  great  focus  of  the  fine  arts  in  Italy.    The  mony  of  the  whole  is  admirably  preserved;  and  with 
apecimens  oi  its  early  manner  are  now  collected  with  such  clearness  in  the  shadows  aa  Is  aeldom  exhibited. 
that  veneration  which  attaches  to  objects  of  national  Were  these  ancient  works  more  known,  the  merits  of  die 
antiquity,  and  are  valued  for  the  wonderful  dexterity  of  gothic  school  would  doubtlesa  become  more  highly 
microscopic  neatness,  more  than  as  objects  oE  the  fine  prized,  ! 
arts;  yet  in. this  view  alone  many  of  them  possess  a                                 c      -  l  d  l    7  1 
surprising  degree  of  merit.    They  are  principally  to  be                                 Spanish  School. 
seen  in  the  .collections  of  Vienna  and  Munich,  and.       We  are  not  aware  that  any  distiiictive  durscter  ofspii 
above  all,  in.  that  unique  and  valuable  assemblage  of  painting  ever  existed  in  Spain,  so  as  to  require  the^ 
ancient   German  art,    belonging  to   M.    Boiser^,    at  classifying  of  its  artists  under  the  denomination  of  a 
Stutgardt    A  set  of  lithographic  engravings  have  been  Spani^  school.    Seville  seems  to  have  been  thedtj 
lately  undertaken  of  this  valuable  collectiony  in  imita^  where  the  arts  were  chiefly  cultivated.   The  st^Ie  of 
tioii  of  those  recently  executed  of  the  Munich  gallery,  the  Florentine  school  was  originally  followed,  sndiub* 
but  in  a  much  superior  style  of  excellence.  WehMocca*  sequently  that  c^  Rubens.    Like  the  Germans,  thrf 
sion  lately  to  examine  the  first  specimens  of  this  work,  had  not  the  benefit  in  their  own  country  of  being  sble 
which  have  not  as  yet  been  given  to  the  world,  and  we  to  form  their  taste  upon  .the  models  of  ancient  paritf, 
have  no  hesitation  in  pronouncing  them  to  be  by  far  the  and  accordingly  fell  into  a  clumsy  imitation  of  nature, 
finest  productions  thatnave  yet  issued  from  the  Lithogra*  and  a  servile  habit  of  copying  each  other.    Spain  has, 
phic  press ;  independent  of  the  great  curiosity  to  the  notwithstanding,  produi^  several  very  excellent  pun- 
arts,  in  an  historical  point  of  view,  of  the  subjects  them-  ters,  and  particularly  Diego  Velasquez,  bom  at  Seville 
selves.  This  collection  consists,  exclusively  of  paintmgs,  in  1594,  who  studied  in  Italy,  and  afterwards  prtt- 
of  the  ancient  gothic  school,  many  of  which  are  remans*  tised  with  great  success  in  Spam ;  he  had  the  pecalia* 
^ablein  various  points  of  view ;  either  aa  specimens  of  the  rity  of  painting  with  brushes  of  five  feet  long,  to  en- 
different  modes  ofpractice,  as  demonstrative  of  the  man-*  able  him  to  ob«erve  the  effect  as  he  proceeded,    fia- 
ners  and  history  of  the  times,  or  of  the  progress  of  art,  and  phael  Mengs  bestows  great  eulogiums  on  the  worki  of 
roanv  of  them  are  valuable  for  their  antrinaic  merit  as  VelasqueSjiin  the  account  he  gives  of  the  fuctures  con- 
productions  of  art.    Among  these  last  is  .a  renuffkable  tained  in  the  Royal  Palace  of  Madrid.     Ribers,  called 
head  of  Christ,  by  Heinnig ;  a  full  face  in  the  noblest  Spagniolette,  was  of  Spanish  parentage,  but,  as  a  pain« 
simplicity  of  manner,  and  painted  with  the  most  scru-  ter,may  beconsidered  aNeapolitan,  His  style  issmmg 
pulous  delicacy  and  truth;  in  which  the  serene  com-  and  vigorotts>  though  his  selection  of  subjects  is  often 
posure,  and  searching  glance  of  conscious  omniscience,  disgusting.    Murilio,  likewise  of  Seville,  is  a  plessing 
IS  so  irresistibly  startling,  that  one  feels  overawed,  and  painter,  possessing  a  very  delicate  taste  m  colounnr 
incapable  of  beholding  it  stedfastly.    Of  all  the  ^orts  with  correct  deaign,  which  render  his  works  ma 
of  art,  we  never  reoolkct  to  have  experienced  the  force  esteemed  all  over  Europe.    He  delighted  In  simple 
of  expression  so  powerful  and  utterly  disoomposing,  aa  subjects,  which  he  knew.how  to  render,  attractire  uf 
that  produced  by  this  heavenly  countenanoe.   We  seem  the  channs  of  animated  expressuMi.    It  is  to  be  wished 
actually  in  presence  of  the  godhead,  and  under  the  in*  that  he  had  selected  noblet  sulgeda  than  that  ef 
ifiuence  which  such  an  idea  would  excite.    It  is  un*  ragged  boys,  &c.  which  conatitute  the  geDenlitf  of  ^^^ 
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pictoKi  There  is  nidi  a  careleH  flow  of  unaflRected  hSIiU 
tity  about  his  beggarly  urchins,  and  such  a  broad  expres. 
^  sion  of  natural  feeling  with  which  he  animates  his  can* 
TU,  that  Murillo  may  be  legarded  as  unrivalled  in  repre* 
senting  the  instinctive  impulses  of  untutored  nature. 

Monies  was  a  painter  of  celebrity  in  SpaiUj  and  was 
dignified  with  the  appellation  of  the  Divine,  as  much 
firom  bis  merit  as  a  painter  as  from  the  nature  of  the 
ittbjects  he  selected.  He  painted  generally  on  copper, 
with  great  delicacy  and  taste. 

Flemish  SchooL 

^      In  Brabant,  the  art  of  painting  flourished  at  a  very 
^    early  perioJ,  and  moreover,  to  an  ancient  and  distin« 
gained  artist  of  that  country  the  world  is  isupposed  to 
be  indebted  for  the  discovery  of  oil  painting.    This 
merit  is  usually  attributed  to  Jean  de  Bruges,  or  Van 
Eyck,  towards  the  year  1410,  although  there  is  reason 
to  doubt  the  accuracy  of  this  point    In  Germany,  the 
contrary  opinion  is  maintained,  upon  the  faith  of  a  work 
written  by  Theophilus,  a  monk  of  the  eleventh  century, 
entitled,  "  De  omni  sdentiA  artis  pingendi,"  in  which 
he  describes  the  use  of  linseed  oil  m  painting ;  but  his 
process  is  not  correctly  that  of  oil  painting.    There  are 
some  oil  pictures  at  Vienna,  by  Thomas  de  Mutina, 
laid  to  be  so  early  as  the  twelfth  or  thirteenth  century. 
And,  in  England,  Lord  Orford  maintains  the  existence 
of  oil  psintisg  nearly  two  centuries  before  the  birth  of 
Van  Eyck.    See  a  treatise  on  this  special  question,  by 
Mr.  Raspe,  and  a  paper  in  the  9th  vol.  of  the  Archseo- 
logia.    Lanzi  investigates  this  subject  in  the  first  and 
second  volume  of  his  Storia  Pilicrka  dltalia,  pages  65, 
and  285 ;  and  Tirabo9chi  Uieratura  Haliana,  vol.  vii. 
P>i07.    See  Williams  on  Oil  Painiing,  and  Raspe's 
tnndation  of  Leasings,  vol.  viii. 
fio    If  oil  painting  was  known  in  the  ninth  century,  as  is 
^   alleged,  Vsn  Eyek  cannot  be  denied  the  merit  at  least 
^  of  having  brought  it  into  successful  practice,  which  is 
often  far  more  creditable  than  the  alMolute  invention ; 
in  so  far  as  the  one  may  be  purely  casual,  while  the 
other  is  likely  to  result  chiefly  fVom  reflection,  and  well 
directed  experiments.    Oil  colour  was  first  used  on 
wood,  then  on  plates  of  copper,  and  finally,  on  canvas. 
It  was  an  early  practice  to  paint  on  the  back  of  plates 
of  ffiass,  so  that  the  ^lass  should  come  in  place  of  var« 
niah  for  the  picture,  it  must  have  been  an  exceedingly 
inconvenient  mode  of  painting,  as  it  became  necessary 
to  work  up  the  whole  subject  at  once,  and  without  the 
haiity  of  seeing  properly  how  the  process  was  suc- 
ceeding.   When  the  work  was  finished  and  dry,  in  or- 
der to  give  it  opacity,  a  thick  uniform  coat  of  paint 
was  laid^over  the  back. 

The  introduction  of  the  use  of  oil  formed  a  great 
epoch  in  the  history  of  the  aft,  from  its  peculiar  adap- 
tttjoQ  to  the  delicate  blending  of  colours*— the  indestruc* 
tirality  of  its  surface  when  dry— the  vivacity  of  colour, 
Fpof  against  the  influence  of  the  atmosphere — the  fa- 
cility to  the  artist  of  retouching  and  perfecting  his 
work— the  power  of  laying  it  aside  and  resuming  it  at 
pleasnre-^nd,  above  all,  the  boldness  of  execution 
which  must  be  inspired  by  the  confidence  of  being  able 
to  rectify  and  change  at  pleasure,  without  being  ap- 
P>Ued  by  the  fearful  uncertainty  of  every  bold  touch 
^stroying  the  work,  which  the  painter  in  fresco  must 
oe  exposed  ta  There  is  great  advantage  in  the  power 
<^  heightening  the  effect  at  pleasure,  where  the  very 
uickness  of  repeated  coats,  by  producing  elevation, 
^  to  the  prominence  of  sliarp  lights ;  whereas  m 
'^tM,  a  deadening  effect  ensues  by  reason  of  the  ab- 
■orption  in  drying,  accompanied  with  a  change  of  tint 


The  viscous  natufs  of  oil  enables  the  colours  to  ap-  Flemish 
proach  each  other,  without  the  uncontrollable  blending  School. 
pf  water  colours,  which  is  not  in  every  case  desirable  a  ^"*V** 
The  artist  is  able,  as  he  proceeds,  to  judge  of  the  effect, 
the  fresco  painter  must  wait  its  drying ;  it  is  capable 
of  greater  transparency,  and  more  perfect  pellucidness  of 
air  and  water.  Oil  painting  does  undoubtedly  acquire 
a  sombre  torie  in  the  progress  of  time ;  but  in  this  much 
depends  on  the  mode  of  painting,  as  we  possess  some 
very  old  works  of  the  great  masters,  seemingly  as  fresh 
as  the  day  they  were  painted.  It  is  a  circumstance 
much  to  be  regretted,  that  these  early  painters,  who, 
according  to  the  mysterious  habits  of  their  day,  had 
each  some  secret  mode  of  preparing  colours,  or  con- 
cealed process  in  their  art,  were  so  cautious  of  com« 
municating  their  knowledge ;  that  We  are  now  entirely 
i^orant  of  what  occasions  the  more  perfect  preserva- 
tion of  the  works  of  some  masters  than  of  others.  The 
preparation  of  the  ground  colour  was  particularly  a 
subject  of  mystery,  and  in  this  there  were  great  vsrie* 
ties,  some  using  different  preparations  of  white,  others 
red  or  dark,  and,  in  fact,  every  variety  of  colour. 

But  fresco  painting  was  not  without  its  advantages  Freseo 
over  oil;  for  it  looks  equally  well  in  all  lights :  whereas  paintiog. 
the  shine  of  oil  requires  a  particular  light,  and  to  be 
seen  from  a  particular  spot.  It  is  more  durable  than 
oil,  in  so  far  as  it  incorporates  with  the  wet  plaster 
upon  which  it  is  applied,  becoming  as  permanent  as  the 
wall  itself;  for  the  plaster,  if  properly  prepared,  ac« 
quires  the  hardness  of  stone. 

It  is  the  most  ancient  mode  of  paintit3g  at  present  in 
use,  as  it  was  generally  followed  by  the  Greeks,  and 
even  in  Egypt  there  are  instances  of  it  The  colours 
are  chiefly  calchied,  and  simply  mixed  with  water ;  but 
it  is  inconvenient  from  the  change  in  drying,  and  to  a 
certain  extent  imperfect,  as  there  are  some  colours 
which  the  plaster  rejects.  Strictly  speaking,  it  is  but' 
the  servile  operation  of  copying,  as  the  preparatory 
cartoon  is  in  fact  the  painting ;  neither  can  the  whole  be 
seen  at  once,  or  the  effect  judged  of;  but  each  particu- 
lar portion,  according  to  the  extent  of  day's  work,  niust 
be  finished  up  at  once,  and  added  to  the  preceding  por- 
tion with  little  power  of  blending.  The  lights  cannot 
be  raised,  but  the  shadows,  when  they  begin  to  dry, 
may,  to  a  certain  degree,  be  enforced.  The  cartoon 
must  be  painted  to  the  full  she,  through  which  the  sub- 
ject is  pricked  on  the  wall ;  sdmetimes  the  cartoons  are 
fully  coloured,  like  those  of  Raphael  now  in  England, 
or  merely  traoed,  when  they  are  usually  accompanied 
by  a  small  oil  painting.  Fresco  loses -its  effect  if  seen 
^ery  near,  which  is  another  inconvenience  for  the  pain- 
ter. It  is  only  adapted  for  spacious  apartments,  and  as 
an  accompaniment  to  architecture ;  but  it  is  more  sus- 
ceptible of  general  effect  than  any  style  of  painting.  It  * 
must  be  well  done,  and  the  entire  effect  seited  in  a 
moment;  for  fresco  admits  of  no  mediocrity.  To  suc- 
ceed, a  painter  must  be  gifted  with  the  qualities  of  an 
expert  general,  viz.  promptitude,  decision,  and  address 
in  executing.  The  finest  worics  of  Raphael,  Michael 
Angelo,  and  other  great  masters,  are  in  fresco,  and  how 
brilliant  is  the  display  of  generalship  in  some  of  them! 

Whether  it  was  owing  to  Van  Eyck*8  introduction  of 
^e  use  of  oil  or  not,  the  study  of  colouring  became  the 
principal  bent  of  the  Flemish  sehool ;  and,  indeed,  they 
themselves  maintain,  that  the  Venetian  schoof  adopted 
the  peculiarity  of  their  taste  from  the  Flemish  artists.  In 
consequence  of  Van's  Eyck's  having  communicated  his 
secret  to  Antonio  de  Messina,  he  returned  to  practise 
in  Venice,  where  he  endeavoured  to  conceal  his  art,  iii 
order  to  monopolise  the  profits  and  fame  arising  from 
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.^^^y^  thstbeni^uDaUatadiiOovev  tbe.c«uM.<4^  t<Mi  uiwiomr  Pari  Vemaw»»  aid  tilt  oAcr  maatowy^of  tht  Vwntim  N 
^  ^  '^  moa  bKiJ^iancy  of  this  atrang^'a  mode  of  pi^tiag^  b«  aeboA    Thd.pravailiiig  taste  is  tbapiotiim  of  Rubon^ 
diagiused  himBalC  in  ibe  aplapdid  a$ti^  of;  a  VoBatjan  ia  so  pii]|iabltt«AdiobvnMiaaa'.aeldom.fe^^ 
noblemaQ,  and  preaanted  Uuosolf  to-  baixo.  hia^  pit t#ure  of  theio  idef»lit|^^aAd»  of  qoiMU*  kadv  iia  to  infer  tha 
done :  the  uoaoapicbua  pajatar  beiog  tbua?  tlMowa  off  chargi^  of  nutnocDani ;  bnft  that  maanea  ia  of  lo  playful 
bis  gpard,  enabled  Bellin>  in  tho  eoarae  ofthe-prpoead-  andfuaptiyaiiDga  dfiscrtptioii^  aanrefy  to  pall  upon  th« 
ingy  to  diacover.  hia  8eci«et    Oil  pidntjiig  apon.  crept  ffppetite>«--particnlarlyiathftro^fi3admen.aBdexubeT<> 
into  general,  practice  at  Venicei  and  with  it|.  aeeocding  ^laee  of  bei^Ch  and  Jpllity:,  ao  nanifisat  in  the  flesh  and 
to  some  authora,  the  Flamiab  taste  for.  coloiHUiig4    The  countenances  of  his  figure&;  whiBhiiunBarer  fsequsut- 
atyle,  however,  took  c  grander  and  more  mn^i^fif  eat  ly  repeated,  have  still  the  charm  of  novelty, 
flight  at  Venicei  vbiU»  with  the  exoaptioiieof  .Bubftnfi        Of  the  learning  of  Midiael  Angelo,  or  the  dignified 
.    the  Flemish,  painters  ral^ber  eniM^atad.  the  mintttet  and  gqaod^ui^  of  Cd«egpo>  theneiB  aa.-liitia.  in  the  works  of 
close  imitation,  of  nature..  Like  theii:  neigbbonra  in  Hok  ^bens.  oif  of  t^er  paUielic  modeat^i  and  gnuae  of  Ra» 
land  and  Germany,  itia  mtture^  however  homely^  tbit^ia  p))«eL  i  but  .there  4a.tho.perff»tUNi  of  freedom,  easc^  sod 
the  ruling  idea  and  i|!timate  object  of  their  art,  >yith,  very  movements ». sort  of  bey-day  festimtgi,  which  beams  in 
little  attempt  to  ennoble  the  subject,  by  U)0'<Md  of  every- countenance^  and  diftua0*chM»i»  over  the  whale 
imiigination.     In  knowledge  of  Colours,  and.  e«ibreme  9oene«    But  it>niii8t  be  all«wod,  that  thiflttoiia  of  gaiety 
address  in  their  use,  in  brilliancy,  delicfito  blending^  ia  not  unfreqaqntly  at  varianoe  with. ibal  species  of  de- 
dexterity,  and  fineneas  of  touch,  xfiBny  of  the  Flemiab  forumi  we  roquife  in  a  pictore.;  than»  ia  often  in  the 
masters  seeot  nearly  to  have. reached  the  limit^.of  per*  female figores^  menetncioua.air,  aiaetttof  necklcM de& 
fection.  ance  of  modesty  and  feminine  diffidonoe^  that  is  aoofr 
Thopnncipal  w^rka^xtantof  VanEyckaro^toboaeen  what  disparaging  to  thua»piirity  or  d^ity  of  thajfemda 
at  Ghent,,  and  are  more  remarkable  for  laboar  and  caro  cbaractOTf    In  hia  baochanaliian  aukiincla,  fior  instaae^ 
than  beauty.   His  brother  and  sisters,  as  well  as  his  fa*  iu  hi^^  troops  of  nympha,  loveo^  andsalgrni^a  degreeoC 
ther,  were  painters*    Of  the  same  class  was  Lucaa  van  Ubertioi«m  ia»  perbapa,.  congoniaL enough  to  the  scene; 
Leyden,  whose  engravings  are  so  much  sought  after  4nd  and  flows  fromthe  pencil  of  Kubena-witb  thecaseless  sad 
so  high  pciGed,and  also  hia  friend  Mabuse;,  who  was  a.au«<  rapid  facility  of  nature  itself  aa  if  burslu^  from  sadi 
perior  painter,  and  waa  the  meaaa  of  introducing  afreev  an  overflowing  source  of  exuberant  fancy  as.  could  ne« 
and  better  manner,  though  atill  exceedingly  stiff.     He  ver  fail ;  but  still  we  feel  dispoaed  to.^ield,  not  witiK 
waa  a  jdrunken  spendthrift;  and,  having  upon  one  oc«  out  considerable  reluctanee,  the  unqiialified  admirstioa 
casion  pawned  lus  coat,  waa  obliged  to  appear  before  whicli  the  excellence  of  the  execution  would  otheiwiit 
Charles  the  Fifth  in  a  paper  coat  he  had  painted  foa  command.    We  feel  conaeious  that  the  ribaldry  of  i 
himself,  to  the  great  entertainment  of  the  emperor,  drunken  Silenus^  accompanied  by  his  lasdvious  crew 
There  are  several  pictures  of  thia  master  in  Englandt  of  satyrs,  or  the  meretricious.  exciteaseniiOf  a  bacchant 
wbere  he  resided  some  time.     The  namea  of  the  prin-  lian  group,  are  subjects  upon  which  we  regret  to  see 
cipal  paintera    that  ■  preceded  Rabenay  who  may  be  such  waste  of  talent    The  characteriatica  of  painting 
looked  upon,  aa  Uie  prince  of  Flemiab  painters,,  and  ought  to  be  truth,  grace,  and  digjaity ;  a  certain  degree 
the  founder  of  the  distinctive  character  of  the  schooli.  of  composure  and  gravity  belongs  to  it,  aa  oonsiiHtafit 
were  Porbua,  Brill,  Steenwjck,  Van  Voss,   Stradaut.  vith  its  permanent  nature;  sprightlinaoa.  and  gaiety, 
Spranger,  Savory^  Breughil,  of  whom  there  were  sev^  however  charming  for  a  moment,  fatigue^by  being  pne* 
ral  paintera  of  the  same  name.     Jean  Miel,  Seegera,  longed ;   they  b^me  affectation,  and  the.  uaskiiM 
Snyders,  the  painter  of  boar  hunta,  animals,  and  flow-  waste  of  an  art  directed  to  a  nobler  purposcw    Painting 
era;  his  compositions  are  full  of  skill  and  vigour  in  is  not  adapted,  to  the  expression  of  aentimenta  that  are 
handling    the    particular    subject   he    had    selected,  not  such  as  can  stand  the  test  of  deliberate  and  eontio^ 
Grayer  waa  a  prolific  painter  of  altar-pieces,  and  consi*  ued  contemplation ;  what  pleaaea  for  a  moment  msy 
dered  one  of  the  beat  painters  of  the  Flemish  school,  soon  grow  contemptible  if  prolonged, 
for  chasteneaa  of  composition,  and  admirable  blending.      The  knowledge  of  corapositioOf  and  ricbneaaoCfanc]^ 
of  hia  colours.    He  died  in  the  year  1669.    His  con«>  pre-eminently  displayed  by  Rubens  in  the  fantasticrana* 
temporary  Jorda^ns  was  likewise  esteemed.  ty  of  his  aHegorical  groups,  is  another  aubjectof  admin^ 
Rubens.          Rubens,  the  founder  of  the  Flemish  school,  was  an  tion,  the  propriety  of  which  we  feel  a  little  disposed  to 
accomplished  gentleman,  and  son  of  aaenator  of  Ant-  question.  This  species  of  composition,  wbichiarsrdy.if 
werp  in  the  end  of  the  sixteenib  century ;  his  worka  ever  an  elucidation  of  the  subject,  butmoeegenenlly  t 
*  are  so  universally  known,  and  hia  style  of  painting  sa  revolting  invasion  of  unintelligible  fictko  and  absordi* 
calculated  to  please  generally,  that  what  we  would  say  ties,  however  akilfuUy  executed,  abounda  in  the  worittof 
of  him  has  probab%  been  already  said  an  hundred  Rubens ;  and  particularly  in  that  celebrated  production 
timea.   So  prolific  waa  hia  pencil,  that  his  works  are  to  of  his  pencil,  meant  as  descriptive  of  the  life  of  Meiy 
be  found  in  every  quarter,  and  so  distinguished  in  of  Medicia,  in  twenty-four  separate  pictures,  now  in 
brilliancy  and  imagination,  as  to  attract  a  greater  share  the  Louvre.    As  specimens  of  art  theae  perfonnances 
of  attention  than  the  ^nerality  of  plcturea  that  may  be  are  admirable ;  but  ao  utterly  enigmatical  and  p<ip^" 
presented  in  competition  with  them.    His  subjects  are  ing  are  the  crowd  of  personified  paaaiona,  qualities 
fiimiliar,  and  remarkably  attractive  by  the  playful  and  sentiments,  and  these  cross  readings  that  bewUder  the 
bold  composition,  striking  effect  of  light  and  shade,  mind,  that  the  effort  required  to  unravel  the  myitary» 
luxuriance  of  the  richest  colourixig,  and  general  air  of  and  pick  out  the  real  from  the  fictitioua  peraonage^  be> 
blooming  profusion  of  every  thing  that  is  calculated  to  oomea  exceedingly  irksome.    For  instance,  take  that 
catch  the  eye.    Rubens  neither  atudied  the  antique,  magnificent  picture,  in  which  we  see  the  goigeous  as* 
nor  the  worka  of  the  great  maatera  of  Rome  and  Flo-  aembly  of  the  whole  gods  of  Olympua  attending  the 
renoe,  the  severity  <£  whose  style  waa,  perhaps,  ill  queen ;  Jupiter  and  Juno  are  aeen  bamesaing  soo^ 
~  to  the  feative  and  splendid  tone  of  ius  imagine^  doves  to  a  globe^  and  placing  therein}  in  the  handa « 


PAINTING.  ««5 

U  Q^id^pteQBM^tmtimmd€^gmreaL  ApoAo^  Minora  byilteiimfmUi^ffi  ttC  Hm  hUtbry.    Thl> %fldle  sub- 

m  vtyUanyABdVefiiiSx^MiBed  wkh  tkeir  rst|iittti>ve  «t*  jeetts  the  eriMttidn  <>f  Iteicy^  in  it4iMi  theiiMlredttction 

V^^tribtttefy  «re '  wnployed  driviiig  away  tliMe  hidcotts  <ifoaet«al|i«f9oiiage<woiiidbe«iiffldentt6dia8olvet;he 

figares,— and  all  this,  we  are  told^  means  the  go^wafc-  charm. 

neoteflfarjef  Mcdtcia.    The  one  vabjeet  i«  tome-  '  Rubens  ifi  pi^hy  a»  great Inlapdacape  as  in  any  btmch 

what  more  intelligibly  ticated  in  another  of  the  pic-'  of  the  att  ^ef'Whlls  heprbctieed.  Thereis  here  no  alloy ; 

tares,  where  tfae«»joztty>of  her  son  Lottts  the  Twelfth  every  psftt  i^  admfrable :  a  sort  of  miaftare  of  Salvator 

ii  iodieafied  by  the  cfUMm  y\mmg  the  helm  of  a  ^ip  Resa  and  Gland,  unittisg  the  vigour  of  wild  uid  savage 

into  lus  luuids ;  otdy  the  ahip's  crew  ave  a  little  ambigD-  soenety  witb  the  wpounr  freshncM  and  glow  of  Claud 

ooj,  aod  mdce  us  «ldABed  for  the  aafkyof  the  vessel/  deLorvssiie.  His  general  tharacteraa^  a  painter  is  given 

vorked  hf  eadi  personages  ^as  the  Tirtues,  with  'Good  by  Sir  Je^ua  Reynolds,  whose  opinions  are  always 

VM,  Justice,  Ael^KMNiy  and  Strength  i  of  aU  thecdnw  valuable  and  aocnrate.    He  says,  that  ''in  his  compo* 

pany  Fame,  tridi  hSt  speaking' tnnBpet,>is  tfar  only  one  sHion  his  art  is  too  s(|pparent.    His-fignres  have  exptes- 

thit  seems  to  know  her  dttty.  ston,  and  act  with  energy,  bfit  without  eimpliciff  or 

It  is  always  ikngcvoQS  to  admit  af -arbitrary  iicanse'  d^paity.      His  ooloorii^,  in  whitsh  he  is  emhientl^ 

v^tSiegory,    It  aught,  if  suffered  at  all,  tor  be  coflfonn-'  rfdlted,  is  notwithstanding  too  muefa  nf  what  we  call 

ibk  to  the  soit  of  received  language  of  ayuabol,  with  tinted.    Thit)nghout  the  whole  of  his  works^  there  is  a 

atudi  the  eacpressfoa  af  general  ideas  is,  by  a  kind  of  proportienabie  want  of  "diat  nicety  of  dietintttion  and 

tacit  coBsent,  permitted  to  be  t)on  veyed,  and  never  left  eieganee>  of  mind  ^vhich  is  required  in  the  higher  walka 

to  the  inventions  of  fancy.    An  abatraet  idea  ii  not  ea<J  of  painting ;  «nd  tb  this  want  it  niay  be  in-  some  degree 

iSjrexprestod  by  stny  vistbie  sign ;  it  nnist  be  conveyed  ascribed,  3iat  those  qWalhiies  which  midie  the  excdien* 

ty  the  conventienaliagreenwntof  aeankind,  as  in  wtifds ;  cy  of  thisBubordiusae  style  appear  ill  him  with  their 

aithoat  su<&  agreement,  ne  power  nf  ingenuity  «ouldi  greatest  hntre.    Indeed,  Ibe  facility  with  which  he  in« 

ibr  instance,  understand  the  symbol  of  an  armed  wo^  vented,  the  ndiness  of  liis  composition,  the  hixunaiit 

flMB,  in  the  person  of  Minerva,  to  aanan  wisdom,  or  of  harmony  and:  brilliancy  of  bis  colouring,-  ao  daa^led  the 

istiapfaDgliniitress  to  mean  chastity.    There  «re,  nd  eye,  that,  whilst  his  works  continue  b^re  us,  wecan- 

doaht,  some  of  tbe  andent  Oveek  symbols  that  possess  not  help  thinking  that  all  liis  deficiencies  are  fvXly  sup* 

gfcst  elegancy  and  niity  be  intnxiuoed  with  a  vety  f^  plied." 

|ioileii8  «SSeot  in  ptctures ;  oonveytng  theidea  required  Bit  Anteny  Vandyke  was  a  pupil  t^  ftubens.     His  Vaadyke. 

ia  a  fliMe  terse  aaid  elegant  manner  tlian  it  is,  pertiaps,'  genius  took  "^e  humUer  -path  of  portraiti  but  in  that 

capable  of  in  any  other-way ;  but  it  is  a  ventnre  whietf  path  he  is  unrivalled.    With  all  tiie  delicate  precision 

nquires  very  ddiioate  handHi^.    The  Grcek  genm  tftf  &f  the  Flemish  school,  he  added  thcmeUow  tone  of  Ti- 

fnU  of  those  d^ant  aliegones, '  and  among:  madenn  dan,  and  a  dear  transparent  silvery  touch  peculiarly 

pnnters  Bonssin  has  been  the  most  suocessAil  in  thiiT  his  own.    He  is  true  to  nature^  and  free  from  affecta- 

hnach  of  invention ;  of  which  ius  allegoriesl  represent*  tion  of  every  kind.    He  throws  into  his  heads  an  air  of 

atkm  of  the  Nile  is  a  happy  instance,  where  he  hidea  contemphitive  composure  and  sedateness,  which  adds 

theheul  of  Ms  figure  among  the  reeds,  in  order  to  in«^  much  to>their'  dignity,  and  unites  all  the  parts  with 

dicate  oar  ignorance  of  the  sonnee  of  that  river.    An-  such  an  harmonious  tone  of  mellow  eoioiinng,  that  liis 

other  painter  treats  tbe  same  subject,  bat  has  the  elunw  portmitB  beeeme  highly  valuable  as  specimens'  of  art. 

17  idea  of  setting  a  group  of  little  eupids  lo'  stnetch  d  His  sabjtct  was  coimned,  but  no  pahnter  ever  possess* 

veil  over  the  head  of  the  figure.                                     '  ed  a  mvre  perfect  command  of  what  he  undertobk  to 

It  is  the  nmsatuml  mixture  of  truth  and  allegory,  and  lepresent.    There  is  the  downy  softness  of  his  fiesh    ^ 

the  supenbundasice  of  the  latter,  that  is  so'ofiensive  in  oolours,  under  which  we  seem  to  see  the  suffusion  of 

some  of  Rub^is'  pictures ;  but  we  roust  confess,  when  ^e  circulating  Mood,  contradistinguished  from  the  iri« 

ve  see  that  he  has  tJae  sanction  of  Sir  Joshua  Reynoldsi  descent  play  of  oolour  in  the  satin  draperies,  which  are 

who  ocoaaionaUy  followed  tbe  aane  taste,  that  we  speak  quite  illusory  and  beautiful.    Vandyke  seldom  painted 

with  diffideacey  nlthnugh  wie  have  the  attdiopitjr  ef'£ord  history,  nor  would  he  probably  have  succeeded  in  that 

Orford  in  deprecating  the  exuberance  of  allegory.    He  class,  as  none  of  his  works  indicate  fan^. 

sa^s,  "  I  nev^conldconceive  that  riddles  and  rebuses  The  fiitber  of  Teniers  was  likewise  a  pupil  <xf  Ru«-  Teniera. 

(«id  I  leek  upon  such  emblems  4i«  little  better)  are  any  bens,  and  painted  the  familiar  ale-house  subjects  of 

inpioveasenta  u^n  history.    Allegoric  personsges  are  the  Dutch  school.    His  son,  David  Teniers^  acquired 

s  poor  deesuposition  of  bunan  nature,  whence  a  single  a  higher  reputation  in  die  same  class,  which  we  shall 

qaality  as  separated  asid  erected  into  a  kind  of  half  deity,  consider  more  at  length  in  the  sequel.    He  possessed   • 

md  then^  to  be  «*«ndered  intelligible;,  isf40rced  to  have  its  a  great  readiness  of  pencil  in  chamcteriaingthe  homely 

Bioie  written  by  the  accompaniment  of  symbols.   You  subjects  of  hisiaste.   His  trees  are  light  and  aiiy,  and, 

most  be  a  nsiUiral  philoaophier  before  you  can  decipher  in  general,  a  character  ef  eheerflilness  is  diffused  over 

the  vocation  of  oneofthese  simplified  divinities.    Their  his  works.    Tbe  familiarity  and  amusement  of  his  sub-      ^ 

<%,  or  their  bird,  or  their  goat,  or  their  imf^ment,  e«*  jeots,  as  well  as  the  high'  merit  of  theezectttion,  have 

the  ceieor  of  their  dothes,nRtt0t  all  be  expounded,  belbre  made  them  universally  prised. 

fsu  knew  who  the  |ieflaon  is  to  whemthey  belong,  and  There  are  vnrious  ether  painters  of  note  belonging  to 

^what  virtue  the her»  is  tube  celebrated/  who  has  the  Finnish  schtidl,  w4iose  merits  our  limits  will  not 

«Utbia  hieroglyphic  cattle  asound  him.    How  much  admit  of  esnsklering :  as  'Sehwsneveldti  so  excellent  in 

nore-genins  i»  there  in  expressing  die  pnsaions  of  the  landscape;  Rewr  Meefih  inimitable  in  hia  representaM 

Mil  in  the  Uneasnents  of  the  countenance  ('*  We  know  tions  of  the  interior  of  chnrahes;  besidesnany  others. 

of  no  finer,  display  ef  allegorical  painting^Unoi  that  great  t\.  i  1  o^    # 

work  4»f  the  Camceis,  in  the  decoration  4rf  the  Farnese  -^*^*  ^^^'^^ 

ps^  St  Rene,  where  the  d^erent  effecto  of  kve  are  Thediitincftive  IhatvreS  of  Uris  sebodl  are  abimdantly  XMA 

■0  beautifully  and  intelligibly  described  by  a  series  cf  different  from  those  of  Italy,  arising  ^ riiicipally  iVom  SshseL 

tooicnt  fUbtea,     But  than  tliete  is  kera  no  inaongrai^  the  selection  eff'stibjects  in  a  wkHt  nf  fife  tdtslly  BKhtm 
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ent;  £ar  widi  rtg^  to  knowledge  in  the  execution  of 
their  art,  and  dezteri^  in  the  use  of  their  pencil  and 
oploorsj  the  perfection  attained  in  Holland  ia  equal  to 
that  of  any  other  country.  The  Dutch  artists  reject  all 
connection  with  the  heroic^  or  beau  ideal  of  the  Greeks 
and  Italians;  and  confine  their  attention  exclusively  to 
a  careful  and  almost  juggling  imitation  of  nature.  In- 
stead of  selecting  for  &e  pers<»iages  of  their  pictures 
those  possessing  beau^  and  elegance  of  person,  so  cap- 
tivating either  in  nature  or  as  represented ;  they  seem 
purposely  to  have  copied  from  the  most  homely  subjects ; 
to  have  preferred  those  figures,  in  which  age  had  sub- 
stituted the  rugged  lines  of  the  picturesque  for  the 
beautiful  of  youUi,  or  the  formed  grace  and  dignity  of 
the  meridian  of  life ;  and  to  people  their  subjects  almost 
exclusively  with  the  hard-weather  countenances  of  sged 
fishermen  and  mariners,  or  the  boisterous  carousing,  of 
peasants  in  their  cups.  And  even  in  the  favourite  sub- 
ject of  the  kermis^  or  village  festival,  so  often  repeated 
by  the  Dutch  artists,  where  youth,  and  the  playful  sea< 
son  of  life,  must  be  introduced  as  indispensably  con- 
nected with  the  nature  of  the  theme,  it  seems  yielded 
to  with  reluctance.  The  personages  of  a  younger  and 
less  sedate  period  of  life  are  usually  thrown  into  the  back* 
ground,  to  give  place  to  a  rugged  group  of  ancient  Bauers 
contemplating  the  revels  in  Turkish  solemnity,  or  steep- 
ing their  cares  in  the  long  tankard.  We  might  willingly 
tolerate  the  bad  taste  in  chusing,  on  account  of  the  art 
displayed  in  executing ;  were  it  not  for  the  edifying  cir- 
cumstance invariably  introduced  of  some  impure  joke, 
in  which  the  unceremonious  proceeding  of  the  actors  is 
often  as  unceremoniously  represented  with  the  broadest 
vulgarity.  The  representation  is  no  doubt  to  the  life  ; 
but  we  shall  find  little  in  a  Dutch  picture  to  elevate  our 
sentiments  of  human  nature,-— every  thing  is  grovel- 
\\ng,  debasing,  and  low.  We  cannot  regard  their  per- 
formances without  feeling  that  we  are  in  bad  company, 
and  have  nothing  to  do  in  such  society. 

It  is  common  to  cry  out  against  the  idea  of  not  co- 
pying nature  servilely,  as  the  only  legitimate  end  of 
painting ;  but  this  does  not  exclude  the  power  of  se- 
lecting that  part,  and  those  scenes  in  nature,  that  are 
most  worthy  of  contemplation.  It  is  the  base  taste  of 
the  Dutch  school  that  makes  them  reject  whatever  is 
dignified  in  our  nature,  in  order  to  offer  to  our  admi- 
ration the  lowest  scenes  of  life.  There  are,  no  doubt, 
peculiarities  in  the  manners  of  the  Dutch,  and  let  their 
artists  have  the  full  share  of  praise  for  an  animsted 
representation,  whether  within  doors  or  without,  of  the 
every-day  occupations  and  handicrafts,  as  well  as  of 
the  holiday  playing,  fighting,  and  drinking  of  the 
oonunon  people.  But  we  are  not  to  suppose  that  we 
have  in  this  a  picture  of  society  in  Holland,  far  less  a 
general  view  of  human  life,  which  ought  to  be  the  paint- 
er's theme  as  well  as  the  poet's.  The  society  of  Hol- 
land is  as  capable  to  furnish  subjects  upon  which  ge- 
nius might  be  worthily  exercised,  as  any  country 
of  the  world,  were  it  practicable  to  apply  the  nar- 
row principles  of  the  taste  prevalent  in  uiat  country  to 
general  history,  or  to  elevate  the  mean  view  they  have 
taken  of  human  character,  so  as  to  be  compatible  with 
dignity.  Wheq  we  hold  up  the  mirror  to  nature,  we 
Qiust  not  forget  that  some  skill  is  required  to  direct  it 
ariffht }  that  all  is  not  equally  worthy  of  contemplation; 
and  that  there  are  many  things  perfectly  natural  which 
are  better  kept  out  of  sight.  Broad  facts  are  oflen 
offensive.  We  feel  disposed,  when  such  are  presented 
as  claimants  for  oar  admiration,*  to  visit  the  odium  of 
the  subject  on  the  painter's  head,  who  offends  our  eyes 
with  the  sight  of  them.    Neither  vulgar  wit  nor  wag- 


gery can  ever  redoond  to  a  paintet^s  praise:  they  mj  Dm 
succeed  in  exciting  a  momentary  smile  ;  but  we  deRuw  H 
the  artificer  of  the  joke  who  thus  debases  the  dignity  of  ^^ 
hisart 

Considered,  however,  merely  asspecimensofsrt, no  one 
can  deny  that  the  Dutch  paintings  are  in  msny  respects 
admirable.  So  true  are  they  to  the  colouring  of  nsture, 
so  dexterous  is  the  manipulation,  and  90  cwrect  is  the 
grouping  and  dispositions  of  light  and  shade,  that  if  s 
true  copy  of  nature  were  all  that  wss  aimed  st,  the 
Dutch  school  may  with  justice  be  said  to  have  attsiced 
i(  in  that  walk  of  life  it  has  chosen  to  select  They 
have  the  merit  of  perfisct  success  in  the  humble  style 
of  distinction  sought  for,  that  is  of  precision  and  high 
finishing,  and  under  circumstances  purposely  selected  to 
display  their  extraordinary  facility  in  the  management  of 
h'ght  and  shade.  Their  candle-light  scenes  are  very  usual 
efforts  of  dexterity,  in  which  a  strong  confined  light 
shoots  like  a  meteor  through  pitchy  gl^?knfM  with  ad- 
Durable  truth  and  effect 

The  objections  we  have  ventured  to  make  to  sub* 
jects  that  usually  meet  with  such  unqualified  sdmira- 
tion  in  this  country,  are  not  so  applicable  to  landscape; 
and  here  we  consider  the  Dutch  artists  as  eminent  in 
the  skilful  representation  of  such  scenery  as  their  coun* 
try  afforded.    Nothing  can  be  more  delicious  than  the 
canal  scenery  of  Vangoyen  or  Cuyp,  the  limpid  crystal 
of  the  water,  repeatin^^  every  form  and  colour  of  the 
busy  boating  and  passmg  sail  it  bears  on  its  bosom  | 
the  old  dreadnought  tower,  with  its  massive  wslls  and 
weather-beaten  visage  projected  on  the  light  and  va- 
poury sky,  and  the  dexterous  pencUIing  of  the  tufled 
bank,  is  making  the  most  of  the. subject     But  the  see* 
nery  of  Holland  is,  from  its  situation,  devoid  of  digni- 
ty, variety,  or  any  of  the  grand  and  imposing  features 
of  nature  in  general  ;  and,  accordingly,  its  painters 
make  no  attempt  to  convey  these  sentuments.    We  ad- 
mire the  vapoury  atmosphere  of  their  fenny  sea-coast 
scenes ;  the  dexterity  and  truth  with  which  tfa^  waves, 
hurrying  forward  from  their  low  and  distant  horizon, 
seem  to  swell  upon  the  sight,  and  threaten  to  overflow 
the  picture ;  and  the  misty  forms  of  vessels  that  seem 
to  embrace  both  elements,  as  they  are  borne  through 
the  scene,    fiut  still  it  is  but  one  note,  and  however 
melodious,  we  cannot  but  sigh  for  some  relief  to  the  mo- 
notony, some  of  that  infinite  variety  that  supplied  the 
glorious  scenery  of  Claud  de  Lorraine,  Poussin,  and 
Titisn. 

It  is  the  want  of  subject,  however,  and  not  of  srt ; 
for  such  beauties  as  fell  under  the  observation  of  the 
Dutch  landscape  painters  are  admirably  represented. 
They  have  an  air  of  individual  locality,  and  topographic 
truth,  that  adds  much  to  their  value ;  for,  like  the  ^ee^ 
dom  of  an  original,  there  is  a  charm  about  a  real  bona 
Jide  scene  from  nature,  which  no  composition,  howerer 
classical  or  epic,  can  equal.    In  historical  painting, 
composition  is  of  course  inherent  in  the  nature  of  the 
subject,  and  constitutes  its  most  difiScult  and  impor- 
tant requisite,  as  the  painter  has  seldom  if  ever  the 
means  of  actually  seeing  the  subject  he  proposes  to 
pourtray ;  but  in  landscape,  which  haa  for  its  object 
the  scenery  of  nature,  ever  before  our  eyes,  immeasur- 
ably varied,  and  so  uniformly  beautiful,  we  cannot  enter 
into  the  merit  of  composition  which  we  conceive  must 
ever  fall  short  of  the  reality  it  endeavours  to  imitate. 
The  patchwork  of  shreds  from  different  scenes  in  na* 
ture,  however  artificially  woven  into  one  imaginary 
whole,  and  however  well  executed,  is  but  a  dieanr,  sndi 
as  such«  of  inferior  interest  to  the  realit  v.  But  this  stamp 
of  reality  which  we  appreciate  ao  highly  in  the  paint* 
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^  OS  of  dR  DbtA  tchool,  it  often  d^«cM  by  thenctti-  'den  and  itartHng  light  of  «  meteor.    Ho  had  no  oom*  PantiDg  in 
bil»  QMS  oftheobjecto  upon  which  it  if  cmfilbyod.    WhAi  muiiicaftton  with  sober  common-place  day-light  i   a  J^*^- 
V^weiit  ctBed  upon  to  admire  the  masterly  efibrts  of  flaring  luminary  of  his  own  creation  was  reoiiired  to         '  ^ 
ikilli  by  which  the  ooloors  seem  melted  and  blended  give  the  solemn  and  dassling  efiect  with  whioi  he  de* 
together  by  mntnal  attraction,  and  without  the  inters  lighted  to  make  the  darkness  of  his  pictures  visible, 
vention  of  human  touch,  we  feel  n  sort  of  reougnanee  In- power  of  execution^  and  dexteiity  ia  the  manage* 
toobsenre  snch  talent  wasted  on  the  tmrtuous  leafing  of  ment  of  hi^materials,  this  romantic  painter  found  no' 
tn  ignoble  cabbage;   the  ritppeiy  alimy  mass  d^  a  curb  to  the  exuberance  of  his  fancy ;  It  appeata  as  if 
iktte,  whao  its  hideoos  countenance  is  not  omitted  it  had  flowed  from  his  pencil  ^ith  the  facility  of  though. 
to  be  brought  into  distinguished  obsenrance ;   or  on  His  landscapes  partake  of  the  same  character,  and  aie 
the  ditgttsting  appurtenances  of  a  butdier'a  shop.  Those  much  and  deservedly  valued.    What  Rembrandt  would 
wbjects,  the  sight  of  which  in  reality  we  wonid  in-  have  become,,  under  the  influence  of  diflerent  circum- 
dine  to  torn  from  with  aversion,  are  surely  an  isju-  stances,  had  he  been  bom  in  Rome,  or  even  seen  the 
dkioui  selection  for  the  jpurpose  of  painting,  and  a  works  of  Greece  and  Italy^  which,  to  him,  seem  as  if 
degradation  of  thenrt.    The  taknt  with  which  they  .the  beings  of  another  worl^  it  were  hard  toguess.  He 
are repKsented  renders  them  in  fiict  so  much  the  more  must  have  been  great  in  whatever  he  attempted;  and, 
lepi^nsnt  to  the  feelings  of  the  observer.  as  it  is,  he  stands  alone  in  the  republic  oi  paint- 
It  wss  during  the  course  of  the  fifteenth  and  six*  ing. 
tecoth  centuries,  that  the  most  distinguished  masters  of       But  however  much  we  may  be  captivated  by  the 
thii  school  flourished:  the  Hemskirks^  the  old  and  striking  productions  of  Rembrandt,  we  must  admit  that 
the  TOttng,  both  admirable  in  their  style ;  and  Martin  his  manner  partakes  of  trick ;  and  that  at  die  expenoe  * 
Henddr^  who  followed  the  Itslian  taste*  and  was  of  the  best  principles  of  the  art,  which  is  the  truth  of 
oUed  MartiB  Tadesco ;  Bloemart,  Both,  and  Meisa,  naturCi  end  to  the  detriment  of  its  highest  object,  su- 
the  hsrmony  cyf  whose  colouring,  is  so  much  admired ;  blimity. 

Breeeberg,  wh*  added  the  deUcacy  of  Dutch  pencilling       We  might  add  many  names  of  painters  of  great  mo- 
ts a  more  dignified  descripdon  of  subject,  as  Poelem-  rit,  a»  Van  der  Neer,  Sbalker,  Van  der  Werf,  van  Huy- 
borgdidtnlaisdscape.  Be  was  often  assisted  by  Berf^hem  sum,  and  many  others  issuing  from  the  prolific  school 
in  his  figures.    The  works  of  Beigfaemare  very  highly  of  Holland,,  whose  works  are  m  great' requests 
mdvery  deservedly  prised  fi>r  his  landscape  subjects,  •       •  n  •  i.*      •    r>    i    ^ 
withcsttle  and  figuros.  He  sometimea  pamted  subjects                              Fainting  m  England.. 

of  shig^  daus,  of  which  there  is  an  instance  in  the        We  doiibt  if,  with  propriety,  we  can  term  that  a  p^hitior 

eoQectionof  theCoUonna  Palace  at  Rome,. of  an  Annnn-  achooi  of  painting  which,  though  varying  in  some  par*  in  RngJ 

cation  to  the  Shepherds,  which  he  treated  with  great  ticulsrs  of  its  taste  and  practice  from  those  of  other  land, 

skill  and  beanty.  -countries^  cannot,  however,  be  Considered  as  having 

Woaverman  ia  well  known  for  faia  white  horses ;  and  -blocked  out  for  Itself  any!  distinctive  style  and  cbarac- 

slso  Wynanta,  who  was  his  instructor,  aa  well  as  that  of  ter,  such  as  generally  exists  in  the  practice  of  the  prin* 

Van  dtr  Velde,  who  painted  marine  subjects  to  perfec-  cipal  continental  countries  of  Europe,    The  period  at 

tion,Haempahited  flowers  and  fruit,  accompanied  with  which  the  attention  of  the  British  nation  was.  at  all 

gltnee,  vaass^  and  other  similar  articles,  of  which  we  .turned  to  the  subject  of  the  fine  arts,  was  comparatively 

see  aidi  perftct  representations  by  many  of  the  Dutch  late.    Like  the  ancient  Romans*  the  di^Kwition  of  the- 

pttDterk    Laar,  caned  Bambaoeio,whostudied  in  Italy,  people  seemed  little  calculated  to  relish  the  elegancies 

sod  WIS  the  mtimate  friend  of  Pousein  and  Claud  de  of  life,^  until  richea  and  luxury  had  begun  to  extend 

Lonaioe,  painted  huntings,  robberies,  and  wild  beasts,  their  influence,  and  soften  down  the  austere  and  rugged  * 

Genrd  Douw,  the  most  punctilious  and  careful  of  manners  of  our  ancestors.    It  happened,  however,  at 

piioten^  Teeiburg  and  Mierie,  who  excelled  in  green  that  particular  eera  of  our  history,  when  the  fine  arts 

grocers  and  kitchen  subjects :  His  figure  subjects  have  might  have  obtained  a  Tooting,  and  when  they  would 

ooenonally  a  dash  of  libertuiism  about  them,  which  probably  have  fixed  those  roots  whtdi  were  ready  to 

^ot»  not  enhance  their  merit ;  but  in  all  his  works  ahoot  forth  into  luxuriance,  that  an  event  occurred  in 

there  is  a  d^pree  of  mi^lical  command  of  pencil  and  coi.  the  political  world  which  at  once  blighted  its  early 

W,  and  a  cloaenem  jto  natore  that  was  never  surpass-  prospects. 

td.   The  son  of  Mieris  was  little  inferior  to  his  father        In  the  course  of  the  foregoing  sketch  of  the  progress 

in  aceUence*  of  the  fine  arts,  we  have  seen  how  very  dq>endeiit  their 

As  to  Rembrandt  van  Ryn,  this  extraordinary  geniua  prosperity  seems  in  general  to  have,  beenj  on.  the  reli^ 

any  be  said  to  have  cosntltuted  a  school  of  his  own.  ^ous  institutions  of  Sxe  country  where  they  were  prac*  ' 

Itwssofnoimportancewhataubiect,  orhowevermean,  -tised.    Notonlydothereappearintheearlieft  times  to 

kembnmdt  aeleetsd  fbr'his  pencil.   He  was  gifted  with  have  been  the  saorce  whence  they  usually  derived  their 

Ae  power  of  enchantment ;  and  whatever  fell  within  origin,  but  the  permanent  basis  of  future  support  in  all 

the  magic  circle  of  hia  genius  assumed  the  character  the  stages' of  their  progress*  •  They  ffave  dignity  to  the 

•f  his  extraordinavy  creation.    A  sort  of  thunder  and  subject,  whicb^-aided  by  the  flame  of  national  devotion, 

Ifhtniiig  conflict  dt  light  and  darkness  envelopes  every  lighted  up  in  the  miiKbof  artists  that  degree  of  enthu* 

ooject  in  mase  and  mystery,  as  if  issuing  from  the  siasm  which  waa  calculated,  to  call  forth  the  full  energy 

^^iths  of  a  dungeon ;  so  that,  however  ignoble  the  sub-  of  genius.    But,,  unfortunately,  the  first  dawnings  of 

je6tiiiayinreal]tybe,imderhiahandsitcomesforthwith  taste  in  Britain  weredestined  toaustain  the  sudden  de^ 

jmposiBg  dignity,  and  assumes  that  sort  of  prophetio^  privation  of  this  important  stimulus,  at  the  most  critical 

tboQgh  iUusory  inmostance,  which  we  are  apt  to  ascribe  period  of  their  existenoe. .  Tjhe  Reformation,  by  banish* 

to  the  last  words  of  any  pcraeneonsciotts  of  treading  on  ingall  the  pageantry  and  show  of  religion,  not  only 

the  ve^  of  eternity.    Rembrandt  seemed  to  behold  auspended. the. labours  of  the  artists  whose  chief  em« 

mtnre  through  the  medium  of  a  highljr  wrought  poet*  ployment  consisted  in  the  decoration  of  churchesj  but 

le  imagiiiatiosi^  and  to  exUhit  hia  visuma  by  the  8ud<  rendensd  .these  harmless  embellisbments  themselves 
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Painting  in  odious  in  the  eyes  of  the  people.    The  necessity  of  ut*  churches  of  the  presbytei'iaa  ^dnbip,  die  hare  nxl  P^J 

BngfftHd.  terly  overthrowing  every  vestige  of  the  ancient  sin  of  homely  fashion  or  the  structmae  is  fast  giving  way  to  a  Kq2 

^   '  idolatry,  had  rendered  the  first  ages  of  Christiainity  fatal  better  taste ;  so  that  the  time  is  probaUy  net  far  diitam,  ^ 

to  the  fine  arts ;  but  long  before  the  event  of  the  Refor-  when  some  interior  decoration  may  be  resmned,  and, 

mation,  the  hostility  of  the  Roman  Catholic  religion  had  perhaps,  the  fhll  choired  anthem  onoe  more  be  heard  to 

changed  into  protection  and  favour.    As  Mr.  Roseoe  peal  widitn  their  walla. 

deserves,  she  bad  become  the  foster-mother  of  the  chisel        In  our  estimate  of  the  comparative  progreis  of  tk 

and  pencil,  and  supplied  die  noblest  and  most  interest-  arts  in  different  coontries,  it  is  of  importance,  witii  re- 

ing  subjects  for  the  exercise  of  their  powers.    ^'  The  gard  to  England,  that  we  should  bear  in  mind^tbt, 

artist  whose  labonrs  were  associated  with  the  religion  while  her  efforts  struggled  under  the  bligbtmg  infln. 

of  his  country,  enjoyed  a  kind  of  sacred  character,  and  ence  above  alloded  to,  her  neighbours  enjoyed  the  fidl 

as  his  compensation  was  generally  derived  from  princes  sunshine  of  public  fisvour  and  ecdesiaetical  munificeooe. 

and  ponti&,  from  munificent  ecclesiastics  or  rich  mo-  Foreigners  very  generally  entertain  an  opimon  of  die  in- 

nastic  institutions,  the  ample  reward  which  he  obtained  aptitude  of  our  countrymen  towards  theacquisidoDafcbe 

stimulated  both  himself  and  others  to  farther  exertions,  arts ;  and  we  must  confess,  diat  general  appearances  an 

To  the  complete  success  of  the  artist  a  favourable  con-  not  much  in  our  favour,  if  we  judge,  as  mey  do,  with- 

currence  of  extraneous  circumstances  is  often  necessary,  out  regard  to  the  very  different  drcumstanoes  mnkr 

and  the  mind  already  impressed  with  religious  awe  by  which  a  knowledge  of  the  arts  was  introduced,  and  op. 

the  silence  and  'solen^nity  of  the  cloister  or  the  cathe-  portunity  affordedfor  thenr  cultivation.    But  widi  time 

dral,  dwells  with  additional  interest  on  representations  important  ikcts  in  view,  we  have  no  occasion  to  seardi 

already  in  unison  with  its  feelings,  and  which  exem-  for  any  cause,  either  in  the  disposition  or  cireumsUaioei 

plify,  in  the  most  Striking  manner,  the  objects  of  its  of  the  British  nation,  ad  verse  to  as  successful  a  praaeca- 

highest  admiration  and  respect.    Even  the  opportunity  tion  of  the  fine  arts  as. that  of  any  of  the  continenUl 

afforded  the  artist  of  a  spacious  repository  for  his  pro-  countries  of  Europe.    Nothing  can  be  supposed  more 

^ductions,  where  diey  were  likely  to  remain  secure  for  futile  and  silly  than  the  grave  and  laborious  reasonings 

ages,  and  where  they  might  be  seen  with  every  advait-  of  many  French  authors,  in  which  they  try  to  demon- 

tsge  of  position,  were  circumstances  highly  favourable  strate  the  absurditiea  of  their  theory  about  the  infiuence 

to  his  success.    The  tendency  of  the  Reformation  was  of  climate  in  matters  of  genius ;  it  is  only  to  be  equai- 

to  deprive  iiim  of  these  benefits,  to  exclude  his  produc-  led  by  the  oomplacencv  with  whidi  the  forei^  public 

tions  from  the  pface  of  worship  as  profane  or  idolatrous,  embrace  this  notion,  that  they  are  actually  giftea  with 

to  compel  him  to  seek  his  subjects  in  the  colder  pages  at  least  one  superior  quality,  against  the  acquisition  of 

c£  history,  and  his  patrons  among  secular  and  less  which,  by  this  aspiring  nation,  nature  has  interposed 

wealthy  individuals."  the  insurmountable  barrier  of  physical  causes.    It  mi^ 

It  is  much  to  be  lamented  that  the  spirit  of  fanati-  be  simpler,  and,  perhaps,  is  more  consolatory  to  their 

-cisih,  which  arose  upon  the  introduction  of  the  reform-  authors,  to  say  at  once,  that  we  are  utterly  incapable  of 

-ed  religion,  should,  by  turning  its  hostility  so  much  excellence  in  any  thing  that  requires  taste  and  genini  ; 

against  whatever>  was  calculated  to  impress  the  outward  than  to  investigate  candidly  what  causes  may  actually 

senses  with   reverence,    have  proved  so  irreparably  have  retarded  the  progress  of  the  arts  in  Britain, 
destructive  to  the  fine  arts.      That  a  consequence.        The  state  of  the  arts  in  Britain,  at  an  early  period, 

arising  from  the  blind  and  misdirected  zeal  of  the  ig-  seems  to  have  been  very  much  the  aame  as  in  the 

norant  rabble,  which  never  could  have  been  the  inten-  neighbouring  kingdoms  of  the  Continent,  judgiii|[ 

tion  of  the  better  infbrmed  and  more  liberal  class  of  their  from  the  most  authentic  record^  the  coinage ;  as  die 

instructors,  should  have  been  allowed  to  form  itself  into  effigies  of  British  monarcfas  represented  upon  them  an 

A  dogma,  and  even,  with  many,  to  become  a'test  of  their  not  more  barbarous  than  those  of  France.    Nor  do  the 

faith,  is  quite  surprising.    In  the  circumstances  of  Lu-  British  appear  to  have  been  later  in  cultivating  the  sit 

tiler's  life,  we  find  him  iVequently  exerting  his  ineffect-  of  stained  glass,  which  necessarily  implies  the  know- 

tial  influence  to  stem  the  torrent  of  destruction,  which  ledge  of  design.    That  finely  ilhiminated  eastern  win^ 

the  headlong  enthusiasm  of  his  followers  had  misdi-  dow  of  York  Cathedral,  was  the  work  of  a  native  aiw 

rected  from  its  intended  course.    But  such  is  the  ten-  tist,  John  Thornton  of  Coventry,  so  early  as  the  year 

dency  of  human  nature.  It  is  often  an  easy  matter  to  lay  1338,  according  to  Lord  Orford,  thoiirii  the  coanson 

open  the  flood-gates  of  popular  opinion,  but  a  fearful  account  makes  it  sixty  years  later.     There  are  varioas 

-uncertainty  hangs  over  the  future  course  of  the  torrent,  records  which  refer  to  paintings,  even  at  an  eariier  date 

which  human  power  and  wisdom  are  alike  incapable  to  tlum  this ;  and  there  are  some  historical  pieces  whidi 

control.     The  Reformation  exposed  to  the  minds  of  are  desired  to  be  renewed  in  the  reign  of  Henry  11. 

the  people  many  abodes  in  their  fiuth,  but  the  bewil-  It  is  upon  the  authority  of  some  of  these  ancient  scrapi, 

dered  rabble  sought  for  something  more  tangible  than  that  an  argument  is  raised  against  the  authenticity  of 

opinion  to  assail,  and  turned  with  fury  on  the  harmless  Van  Eyck's  discovery  of  oil  painting ;  as  allusiona  aie 

decorations  of  their  former  church  service ;  although  it  distinctly  made  in  some  of  them  to  oil  painting  heing 

is  exceedingly  doubtful  if  these  emblems  and  representi-  practised  in  England  so  early  as  the  reign  of  Edwaid 

ations  of  sacred  story  ever  were  considered  as  objects  II.  in  the  year  1239,  two  hundred  yemra  before  thesge 

of  adoration,  even  in  the  most  barbarous  times  of  the  of  Van  Eyck. 

Christian  sera.  It  is  to  be  hoped,  therefore,  that,  in  the        The  more  ancient  specimens  of  painting  in  Englani 

course  of  time,  this  prejudice  against  the  appropriate  aeem  generally  to  have  been  heraldic,  except  the  deoo- 

decoration  of  our  churches  may  be  softened  down  with  rations  on  Ulummated  manuacripts,  which  were  carried 

the  decline  of  bigotry  and  the  fiistidious  austerity  of  to  a  high  degree  of  perfection,  at  aa  early  a  period  m 

early  times— that  we  may  again  see  the  walls  of  our  that  art  appears  to  have  been  practised  any  where  elit» 

temples  ornamented  with  the  subjects  of  Christian  sto»  ^Many  of  these  works  were  rendered  parlioularly  valoabk 

',  m  the  best  efforts  of  human  skill,  as  Olustrative  of  from  the  portraits  of  nemarkahle  peraonages  and  froea 

great  precepts  taught  fiom  the  pulpit    Even  in  the  -the  hialorical  pictures  which  thi^  contain.    DaUaway, 
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i^io  in  hif  Aneedfltoty  irives  a  dcCaitocI  aoecmiit  of  the  vaott 
pd*  ancient  ami  vi^iulde  ttlicn  of  Mm  beautiful  art  now  ex- 
isting in  Bnt«ia»  which  are  chiefly  the  workmanship 
of  British  artists. 

Tbeie  are  some  fresco  designs  of  a  very  early  date 
ftill  nisting  ia  some  of  our  more  andent  churches, 
the  workmsBship  of  the  monks  theraselves;  but  as 
WMBf  of  these  ecclesiastics  weie  translated  from  foreign 
eonvents,  we  cannot  with  certain^  ascribe  the  merit 
ts  oar  native  artists*  The  specimens  are  no  doubt 
TU9,  hot  when  we  recoUect  with  what  indiscriminate 
ing  sesl  the  refimners  obliterated  every  species  of  paint- 
ing or  ornament  on  the  walls  of  churches,  it  is  snrpris* 
ing  that  any  were  spared.  The  portraits  that  were 
stained  on  gUss  had  a  better  chance  of  preservation, 
from  the  indestructible  nature  of  the  colour,  so  that  even 
fragments  retained  their  value ;  accordingfjr,  enough  of 
tittt  deaeription  still  remains  to  enable  us  to  assert  the 
daim  of  Britain  to  an  equal  share  with  her  contempo- 
rariea,  in  the  knowledge  of  art  at  that  early  period. 

With  the  exception  of  these  seriptuml  pictures  on 
diaFcb  windows,  (the  most  remarkable  of  wiiich  will 
be  found  describea  in  Dallaway's  and  Lord  Orford's 
Anecdotes,)  the  early  practice  of  painting  in  England 
leema  to  have  been  almost  exclusively  confined  to  por« 
trait    These  were  disposed  either  in  single  beads,  or 
family  groupacrowded  together,  and  most  unfancifully 
arrsngS ;  they  were  chiefly  the  workmanship  of  fo- 
reign artists,  attracted  to.England  by  the  prospect  of 
gain.    There  appear  among  these,  many  names  cele- 
bnted  in  the  history  of  painting,  as,  Mabuse,  Hans 
Holbein,  Zocchero,  Polemburg,  Rubens,  and  Vandjk. 
There  was  little  exertion  of  patronage  on  the  part  of 
the  British  sovereigns,  till  the  accession  of  Henry  VII i. 
vho,  more  from  a  spirit  of  magnificence  than  any  know- 
ledge or  taste  for  the  fine  arts«  invited  various  foreign 
antititooome  to  England.    His  pride  was  roused  by 
the  more  successful  efforts  of  Francis  1.  of  Fr«ice,  and 
the  Emperor  Charles  V.  not  to  be  behind  them  in  encou- 
r^gtoe  elegant  and  leurned  acquirements,  as  he  coped 
v&  them  in  riches  and  power  of  arms.  But  Henry  nei-^ 
ther  poseesied  sufficient  skill  to  know  how  to  set  about 
the  establishment  of  a  better  taste  in  his  country,  beyond 
the  mere  invitation  given  to  celebrated  artists,  to  settle 
in  bifl dominions;  nor  did  his  prolerred  bounty  appear  to 
have  been  such  as  to  produce  the  wished  for  e^t,  as^ 
seither  Raphael  nor  Titian,  who  were  solicited,  could 
be  induced  to  listen  to  hia  proposals.    These  great 
painters  probably  judged,  that  in  a  country  where  por- 
trait paintiag^one  had  hithertometwith  any  encourage- 
ment, the  higher  branches  of  the  art,  on  which  ihey, 
with  reason,  built  their  fsme»  had  little  chance  to  be  duly 
sppredated.     However,  the  example  of  a  sovereign  is 
certain,  at  leaat^  to  have  a  powerful  influence  with  his 
own  court ;  the  countenance  Henry  gave  to  the  arts 
was  the  meana  of  directing  the  attention  of  the  nobility 
to  their  encouragement;  and  there  iano  reason  to  doubtj 
that,  if  the  fostering  power  of  the  Roman  Catholic  re- 
ligion bed  remained  undisturbed  in  its  protection  of 
the  arts,  Una  eountry  would  have  kept  pace  with  its 
Migbbours  in  that  branch  of  genius,  as  well  as  in  every 
othff.    But  the  seeds  which,  at  the  same  Ume,  began 
to  take  root  both  in  France  and  England,  found,  in  the . 
eae  esse,  evety  drcnmstanoe  favonnd>leto  their  growth, 
whOe,  in  the  other,  they  were  exposed  in  the  bud  to  the- 
*t»nn  of  refomiation ;.  bf  which,  had  the  arts  been  in 
the  very  vigour  of  maturity,  they  must  have  been  torn 
pp  and  destroyedj  without  the  necessity  of  any  malign 
>afieaEice  of  dimate,  or  natural-  dispoaition,  ta  account 
for  the  effect.  A.  tendency  was  giveni  which'  it  vequir. 


ed  ages,  as  well  ai  the  rare  occunrence  of  powerful  ge- 
nius, to  counteract.  Koginnd. 
'  The  accidental  taate  for  portrait  has,  unfortunately,  ^""""V""*^ 
continued  to  predominate  ia  this  country  down  to  the 
present  time,  and,  being  so  mechanical  a  branch  of  the 
wt,  in*  which  genius  has  little  if  any  scope  for  employ* 
ment;  it  cannot  fiul  materially  to  have  depressed 
whatever  talent  for  the  higher  bmnches  of  painting 
may,  from  time  to  time,  luiye  arisen  in  the.  country. 
When  any  predilection  for  hbtorical  painting  ibowed 
itself,  it  was  liable  to  wither  for  want  of  encourage- 
ment, and  naturally  dropped  into  the  more  lucrative 
course  of  portrait  or  laudsciqM.  It  is  in  this  last  branch 
of  the  art  that  the  practice  of  this  country  possesses 
much  title  to  claim  the  distinction  of  a  peculiar  school; 
particularly  of  late  years*  when  many  artists  of  pre- 
eminent merit  as  landscape  painters  have  appeared. 

There  is  another  style  of  peonting,  in  which  an  Eng- 
lish artist  not  only  stands  unrivalled^  but  never  has,  la 
this  or  in  any  other  country,  even  met  wkh  a  oompe* 
titor.  We  allude  to  Hogarth,  who  struck  out  for  him- 
self a  path  entirely  new  and  untrodden  in  the  subject 
of  satire ;  and  whose  genius  at  once  raised  this  branch 
of  the  art  to  that  height  of  perfection  which  has  im- 
mortalised his  name.  Our  ^servations  on  the  state  . 
of  British  art  will  therefore  fall  to  be  comprised  un- 
der these  three  heads  of  Satirical,  Portrait,  luid  Land- 
scape painting« 

Satirical  Pamiing. 

Hogarth  ia  unquestionably  the  greatest  and  most  ori-  Satirical 
ginal  genius  that  England  ever  possessed  in  the  sphere  Painting. 
of  painting ;  and  in  whom  she  can  boast  of  a  satiric  art- 
ist, such  as  no  age  or  country  ever  produced,  whether  , 
he  is  considered  as  a  writer  of  comedy  or  as  a  painter 
of  character.  Hia  pictures  are  powerful  satires  on  the 
morals,  manners,  and  follies,  of  the  age  in  which  he 
lived,  exposed  with  a  d^ree  of  wit  and  humour,  and 
heightened  by  strokes  of  the  most  comic  and  playful 
vivacity,  which  place  his  works,  on  a  par  with  tne  best 
comedies  of  Mouere.  In  £ict,  if  we  consider  the  series 
of  pictures,  in  which  he  has. represented  the  varioua 
acts  and  scenes  of  his  subject ;.  the  manner  in  which  the 
plot  is  carried  on,  and  me  story  told,  with  all  the  ec- 
centricities of  character,  and  exuberance  of  wit  in  every 
stroke  of  his  pencil ;  we  must  acknowledge  that  they 
are  as  complete  omnic  dramas  as  ever  were  represented 
on  the  stage.  Lord  Orford  estimates  the  genius  of 
Hogwth  as  follows:  ■*  Moliere,  inimitable  as  he  proved, 
brought  a  rude  theatre  to  perfection.  Hogarth  had 
no  nuMlel  to  follow  and  improve  upon.  He  created  his 
art ;  and  used  colours  instead  of  langui^.  His  place 
is  between  the  Italians^  whom  we  may  consider  as  epic 
poets  and  tragedians,  and  the  Flemish  painters»  who . 
are  as  writers  of  force,  and  editors  of  burlesque  nature. 
Hogarth  resembles  Butler,  but  his  aul]^ct8  are  more 
universal ;  and,  amidst  all  his  pleasantry,  he  observes  • 
the  true  end  of  comedy,  reformation ;  there  is  always 
a  moral  to  his  pictures.  Sometimes  he  rose  to  tragedy, 
not  in  the  catastrophe  of  kings  and  heroes,  but  in  mark- 
ing how  vice  conducts  insensibly  and  incidentally  to 
misery  and  shame.  He  warns  against  encouraging  cru- 
elty and  idleness  in  young  minds,  and  discerns  how 
die  diflerent  vices  of  the  great  and  the  vulgar  lead,  by 
various  paths,  to  the  same  unhappiness.  The  fine  lady 
in  '  Marriage  4-la-mode,'  and  Tom  Nero  in  *  The 
Four  Stmes  of  Cruelty/  terminate  their  story  in  blood 
—she  occasions  the  murdw  of  her  husband,  he  assas- 
sinates his  mistress.  How  delicate,  and  superior  toOt 
ia  his  satiie,  where  ho  intimates,  in  the  college  of  phy- 
sicianaaad  surgeons  that  preside  at  a  dissection,  how 


PAimlftg  in  the  legal  hahitade  of  ▼itwitig  shDckiiii^  iioenea  bardehs   aimost  eveiy  age,  both  tndclit  and  toodem.    AtonflM  h^ 
finffitnd.  the  human  mind,  and  rendera  it  unfeeling.    The  presi-    Caraooi  left  his  Arti  di  Bokgna ;  even  Raphael  amused  ^o^ 
^^"^  '  dent  maintains  the  dignity  of  insensibility  over  an  exe^    himself  with  caricature-;  and  the  dignity  of  Leonardo 


to  Hogarth's  honour,  that,  in  so  many  scenes  of  satire  ing  to  the  style  of  caricature,  are  the  performsnoes  of 

Qrridipnle«  it  is  obvious  that  ill*natare  did  not  guide  another  English  artist,  Bunbury.   Though  witboutaapiN 

his  pencil.    His  end  is  always  reformation,  and  his  re-  ing  to  the  more  elevated  and  instructive  themes  of  Uo« 

prods  general.    He  touched  the  folly,  but  spared  the  guth's  moral  pencil,  Bunbury's  works  are  replete  with 

person.    Another  instance  of  his  flttiios  is^  his  not  con-  amusing  and  humorous  ezpontions  itf  the  absurdities 

descending  to  explain  his  moral  lessons  by  the  trite  of  character*    He  was  followed  in  the  same  vetD,  and 

Eoverty  of  all^ory ;  if  he  had  an  emblematical  thought,  with.some  aucoeas,  by  Rowlandsen. 
e  expressed  it  with  wit,  rather  than  by  a  symbol,  such  This  particular  branch  of  art,  though  we  have  exsm* 
as  that  of  the  hariot  letting  fire  to  the  world  in  the  pies  of  its  practice  among  the  Greeks  and  Romans, 
'  Rake*8  Progress,'  the  spider's  web  extended  over  the,  seems,  in  modem  Europe,  to  be  nearly,  if  not  altogcw 
poor's  box  in  a  *  Parish -Church,'  and  a  thousand  in  the  ther,  peculiar  to  England.    Private  animosities,  and 
'Strollers  Dressing  in  aBam,' which,  for  witandimagin-  the  bickerings  of  party  spirit,  which,  in  the  continental 
ation,  without  any  other  end,  I  think  the  best  of  idl  his  countries  of  Europe,  generally  aoned  its  adversaries 
works ;  as  for  useful  and  deep  satire,  that  on  the  me-  with  the  stiletto,  and  sought  vent  in  assassination,  ap- 
thodists  is  the  most  sublime."     We  cannot,  however,  pear  to  be  |q[uite  unsuitable  to  the.genius  and  tone  of 
go 'along  with  Lord  Orford  in  underrating  the  merits  British  feeling.     No  event  could  be  supposed  more 
of  Hoguth  as  a  painter  merely.  The  preservation  of  his*  calc^lated  to  ^1  forth  all  the  bitterness  of  partj  than 
works  enables  tne  world  to  judge  for  itself  without  the>  the  change  of  dynasty  whidi  took  place  upon  the  ex- 
intervention  of  his  lordship's  meagre  praise.    He  seems  pulsK>n  of  the.royal  family  of  Stuart,  and  the  establish- 
to  have  written  the  account  of  Hogarth /contained  in  ment  of  another  and  a  foremi  family  on  the  throne  { 
bis  "Anecdotes  of  Painters'*  with  fiselinffs  scarcely  wor-  yet,  how  creditable  is  it  to  the  character  of  the  nation, 
thy  of  an  historian,  by  detracting  from  thetranscoident  to  find  these  ranklings  which,,  with  our  ne^bouri, 
qualities  of  this  great  man,  in  a  few-trifling  particulars  would  have  stirred  up  the  denion  of  private  revenge^ 
of  character  and  execution,  which  he  thought  himself  subsiding,  as  they  did  in  diis  country,  after  the  fiur 
at  liberty  to  questicm.    Lord  Orford,  fancying  himself  and  open  appesl  to  anns  had  settled  the  event    To 
the  Mecscnas  of  England,  looked  for  that  deference,  find  the  hostility  to  the  house  of  Hsnover  evaporating 
and  those  assiduities,  which  the  independence  of  Ho^  in  political  sarcasms  of  every  kind,  in  which  ridicule 
garth's  disposition  very  probably  led  him  to  overlook,  was  the  prevailing  weapon  j  a  contest  of  wit  snd  bu- 
But  it  IS  always  dangerous  to  the  credit  of  a  biogra-  mour,  in  which  the  pencil  was  summoned  to  sssist  tba 
fdier  to  seSson  the  meed  of  praise  which  it  was  impos*  pen ;  for.it  is  ^om  this  sera,  chiefly,  that  we  have  to  de> 
sible  to  withhold,  by  theepicery  of  any  little  groveling  duce  the  origin  of  caricature  painting  in.  Britain.    The 
feelings  of  personal  diahke.  Lord  Orford  was  not  aware  system  has  proved  to  be  a  powerful  engine,  either  ss 
how  much  a  greater  man,  in  the  estimation  of  the  expressive  of  puUic  opinion,  or  as  a  sort  of  fire-ship 
world,  than  himself,  he  had  to  deal  .with,  so  sis  to  turn  sent  forth  to  inflame  the  public  mind,  by  exposing  the 
back  the  point  of  his  censure  more  shaaply  pn  himself,  conduct  of  the  leading  characters  of  the  day,  and  the 
The   universal  and  unwearied  delight  with  which  foibles  of  all;  but  always  Attended  with  this  good  ef« 
the  works  of  Hogarth  have  ever  been  contemplated  feet,  that,  whether  it  laughs  at  or  censures,  it  must  of 
speak  the  most  decided  eulogy  that  could  be  bestowed,  neoessi^  be  in  good  humour,  and  admits  <^  no  effectual 
upon  them.    Few  painters  have  produced  works  so  retort  except  by  similar  weapons  of  wit  and  fun.   A 
abundant  in  a  rich  store  of  intellectual  food,  which,  lampoonofthisJdndmay  be  ever  so  cutting  and  severe; 
like  a  good  plsy,  never  palls  upon  the  appetite,  how*  if  it  excites  kughter  and  amusement,  the  sting  is  dis- 
ever  firequently  represented.    Hogarth's  merit  was  not  armed  of  its  poison ;  it  becomes  a  sort  of  aafety  valve, 
confined  to  comedy  alon^,  for  he  succeeded  equally  by  which  the  effervescence  of  party  rancour  is  dJs«i« 
well  in  representing  such  scenes  afi  are  calculated  to  pated,  and  escapes  as  a  harmless  vapour.    It  nuy,  st 
rouse  the  feelings  of  compassion  and  horror,  and  to  pict  times,  level  the  shafts^  ridicule  against  the  innocent, 
as  impressive  warnings  of  the  fktal  consequences  arising  and  even  against  characters  deserving  of  the  behest  re- 
from  unbridled  passions,-i— that  apecies  of  low  tragedy  verence  and  honour ;  but  while  good  feeling  is  so  pre* 
which,  under  such  master^  ma;iagement  as  that  of  eminent  in  the  British  character,  sudi  misdirected  sbafu 
Hogarth,  strikes  its  warnings  more  surely  home,  than  will  fall  short  of  their  mark.    The  late  revered  monardi 
in  a  loftier  strain,  moving  in  a  sphere  with  which  the  of  these  realms  was  not  exen^  froni  the  freedom  of 
generality  of  the  world  experience  less  sjFmpatby.    In-  such  licensed  jokers ;  but,  so  far  jQrom  being  offensive, 
stances  of  such  abound  in  his  works,  but  we  refrain  these  familiarities,  in  the  humour  of  which  his  own  good 
from  entering  into  any  details,  where  the  inexhaust-  sense  led  him  to  be  the  first  to  join,  only  tended  to  en* 
ibly  varied  expositions  of  the  frailties  of  shumaa  nature  dear  him  the  more  to  his  subjects ;  who  were  ever  tf 
would  lead  us  far  beyond  our  limits.  ready  to  join  in  a  Joke  with  their  beloved  qld  king,  s» 

When  we  csLtol  the  works  of  Hogtrth  as  original,  we  to  defencl  his  honour  at  the  cannon'a  mouth, 

do  not  mean  to  overlook  the  inimitable  production  of  Strangers  express  mud^  surprise  at  the  liberties  taken 

an  earlier  painter :  **  The  Dance  of  Death,''  by  Hans  by  caricaturisu  in  this  country,  the  impuni^  attend* 

Holbein,  which  presents  so  admirable  a  satire  on  man-  ing  their  attacks,  and  the  toleration  thi^  enjoy;  but 


kind,  in  which  the  vicissitudes  of  human  life  are  inge-  what  an  the  Continent  broods,  in  conspiracies,  party  t 

nioualy  and  hnmorously-  ponrlrayed,  but  in  a  style,  rancour,  private  hatred  and  reveqgc^  ia  all  above  bosrd 

very  diflfarent  from  H(^arw.    That  .species  of  paintixig  in  Britain,— and  long  may  it  be  so  I   Modem  Borne  has 

called  ^rotesqnc' was  practised,  to  a  certain  extent,  in  beennwch  indebted  to  thegopd.  humoured  jokes  tf 


f^inVuifA  w&  MMbrio, l>Bt  UM'wihddw  of  a  driatufe  Me  wtA'afijr Meeftirfimi  t)f  *drt)MnT'«o  dctik^te  fbr  Mating  in 

M-  sbep  «wir«9  the  purpose  more  cffecsloany ;    in  to  a  ptinfeer.    Tbej  were  obliged  to  clotne  their  poitmlti  BngiAntf . 

K  ftr  as  bflerity  i»  arare  likely  to  be  excited,  vid  miMt  ia  fincj  dresses,  in  irfuch  the  taste  does  not  alweys  ap«^ 

iGoonpsmr  rviry  srtise^  «a  fwity  is  ^pa^  ^aooMipati-  pear  very  jadidous  or  appropriatie.    The  sleepy  trdap* 

ble  with  tins  partieiilar  mode^f  administertiig  eorrec<'  taoos  eyiB  of  Sir  Peter  Lely's  ladies,  with  the&  penons 

tioD.    It  ii  qnite  smpristng  that  a  natioii  so  remark*  bnt  sparibffly  enveloped  in  a  bose  night  gown^  se«ln 

able  for  vivat^  as^tiie  French,  and  §o  ftdl  of  that  mks  as  if  they  bad  only  that  moment  stepped  oat  of  bed  ; 

def  of  wit  pecaliarly  adapted  to  good  iramoured  iatire^  bnt  leave  os  much  at  a  loss  to  account  fbr  the  garden  • 

•hoold  have  ntterly  failed  in  all  their  attempts  at  the  scenery  whidi  generally  surrounds  them)  arid  for  which 

prodoctiDn  of  caricature.    Nothing  ctn  be  more  tame  th^  seem  so  unsuitably  attired.    It  is  as  injarious  to 

and  fspid^thaa  their  performances  of  this  kind.    We  the  effect  of  a  portrait  to  distract  the  attention  from  the 

have  never  seen  a  French  caricature  that  was  even  to-  coontenancey  by  any  thing  very  unusual  in  the  dress, 

lenble ;  ud  so  lame  are  their  attempts  at  humorous  as  by  the  introduction  or  obtrusive  accessaries^  which 

difwiags,  that  they  are  either  burlesque  extravagancies,  -  thrust  themselves  forward  upon  the  eye. 
with  I  total  fidlore  in  seiaing  diaractei^,  or  indecent  re*        The  proper  draping  of  a  portrait  is  a  matter  of  some 

inrtMntationB,  without  any  humour  to  recommend  them,  difficulty.    There  are  strong  reasons  for  adopting  the 

At  die  Bsme  time  we  must  allow  the  playfvl  humour  usual  habit  of  tlie  person,  however  inelegant ;  and  yet, 

cf  an  English  caricature  to  be  as  little  congruous  with  id  the  ooune  of  a  few  years,  it  may  be  the  means  of  exi  ' 

the  sedste  and  haughty  deportment  of  the  nation,  as  the  dtiog  such  a  degree  of  the  ridiculous  as  to  destroy  the  • 

innodble  hilarity  of  a. Frenchman  is  with  the  clumsy  whole  merit  of  the  picture^    At  the  same  tnne,  if^  in 

fiulore  of  thdr  pencil  in  the  department  of  satiricid  our  portrsit,  we  choose  to  appear  in  masquerade,  we 

panting.  have  oertain|y  no  reason  to  complain  of  want  of  resenu 

ForlraU  Painting  Wance ;  for  it  is  wonderful  how  small  a  change  of  dress 

^'  from  the  ordinary  habit  will  prove  sufficient  to  disgtdse 
*      The  great -field  of  painting  in  Britain,  since  the  time  our  most  intimate  friends ;  so  that  up<m  the  whole  ^ 
^  of  its  esrliest  introduction  down  to  the  present  day,  has  chance  of  appearing  ridieuknia  in  after  times,  is  per. 
been  that  of  fismily  memorials,  confined  originally  to  haps  the  least  objection ;  if  we  are  represented  exad^i  > 
bcrildic  painting,  but  for  many  ages  to  that  of  por«  ly  as  we  iqppeared  when  living,  we  have  little  reason  to 
tnit   Of  these,  ancient  specimens  of  very  great  curi«  complain*    The  more,  however,  the  £uhion  of  the  day  * 
oiity  sre  still  existing,  preserved  in  the  Royal  Palaces,  can  be  simplified,  without  destroying  the  ciiaraeteF,  the 
and  more  andent  bmmial  residences  of  our  nobility,  better ;  and  yet  how  oomnson  it  is  for  those  who  go  to 
Accounts  of  them  have  been  published  in  the  works,  sit  for  their  picture,  to  dress  themselves  up  in  such- a 
of  Tsrioos  writers  on  the  history  of  British  pamters,  manner  as  to  aggravate  the  evil  1   Itwas,  at  one  period, 
from  whom  we  learn,  that«  among  the  multitude  of  much  the  fashion  to  endeavour  to  escape  this  difficulty  ' 
portrtit  paintera  who  filled  the  country  with  their  by  the  ingenious  device  of  representing  the  person  in 
^proriu^  there  are  comparatively  few  names  of  native  all^rical,  or  even  my  thekigkad  characters,  than  which 
srtitti.    Many  of  these  ftireigners,  however,  became  nothing  coold  be  more  preposterous.    Although  we 
in  t  manner  Daturalised,  from  having  passed  their  lives  cannot  follow  the  antique  simplicity  of  die  GresM,  Who 
in  firitiin  In  the  exercise  of  tfaetr  art^  ami  esUblished  represented  their  portraits  without  aiiy  covering  at  all, 
their  fimihes  in  the  country.     Of  that  number  we  y«t  certainly  the  simpler  and  the  less  ornamental  the 
hare  to  record  the  prince  of  portrait  painters.  Van-  better»  as  the  ornament  Ibrms  no  part  of  the  person  of 
dyck,  whose  works  abound  in  Britain.   Many  painters  whom  we  desire  to  preserve  the  memory. 
ot*  merit  both  preceded  and  followed  him.    So  early     -  Portrait  paintin|^  has,  in  modem  times,  been  auArad  to 
IS  the  reign  of  Queen  Elisabeth,  Isaac  Oliver  dmtin-  lose  much  of  its  dignity,  by  a  loose  and  negligent  prae« 
goiihed  hnnself  as  a  celebrated  miniature  painter,  and  ttoe,  with  a  grievous  want  of  finishing  in  the  aooessariee 
lus  ion  Peter  obtmned  a  high  name  in  the  succeeding  and  subordinate  parts.  There  is  no  reason  why  portiaie 
reign  of  James  the  Sixth.  riiould  be  less  carefblly  painted  than  hisUxy.  In  ils  na- 
Jamieson,  a  native  of  Aberdeen,  studied  under  Ru-  ture  it  is  the  same,  and  therefore  demands  the  same  re- 
bens  end  Vandyck,  and  attained  so  great  a  degree  €t  quisites ;  nor  is  perfection  to  be  attained  but  by  the  very 
pcrfecdon  in  the  art  of  portrait,  as  to  be  considered  aume  qualities  which  constitute  the  perfection  of  an  liis* 
next  to  Vandyck.    Were  Jamieson's  pictures  better  toriail  painter.    All  the  difference  consists  in  this,  that 
known,  thei«  ia  Kule  doubt  that  he  would  hold  a  hieher  the  one  requires  the  accurate  study  of  individual  charae^- 
nnk  u  a  painter,  than  what  is  generally  allowed  to  nun.  ter,  and  the  other  the  gmieral  character  of  mankind. 
His  works  being  chiefly  confined  to  Soodand,  and  in  and  the  expression  of  particular  sentiments  and  passiona' 
the  psisession  of  private  families  in  a  remote  part  of  the  in  individuals.    It  is  a  false  view  of  the  nature  and  dig« , 
conntry,  the  circle  of  his  fame  has  been  necessarily  of  nity  of  this  branch  of  the  art,  to  suppose  that  it  permits 
narrow  range,  though  his  merit  is  fiir  superior  to  that  of  that  careless  execation  which  constitutes  the  great  deu 
of  lome  Eng^liah  artists,  whose  performances  dreum.  feet  of  modem  portrait  psinters,  who  paint  ftir.  money 
rtinen  have  brought  more  into  notice.  and  net  fbr  fame.  .Unfortunately  fbr  the  credit  of  thie 
Among  the  dassical  painters  of  England,  we  have  art,  themn  tobeMquiied  bythomostindifierentper- 
lfltig  bsen  aocdftoraed  to  consider  several  names  of  lo-  formers  has* occasioned  the  profession  toawium  with  the . 
ctl  celebrity,    who  are  actually  foreigners,    though  vilest  daubers,  who  bring  ridicule  upon  the  art  they  are 
sdc^ited  by  continued  residence  as  natives,  namely,  Sir  incapable  of  reaching.    Much  study  and  knowledge  pf> 
ftter  Lelv,  Sir  Godfrey  Knriler,  Sir  Jdm  Medina,  and  human  character  are  requmed,  wfth  correct  taste,  and 
others.    Many  of  the  portraits  of  that  age  were  saeri-  dexteri^  in  the  pmetke  of  the  art ;  so  that  the  number, 
feed  to  the  absurd  fiuhion  of  the  times,  in  dress  the  of  great  portrait  pamters  are  as  rare  in  the  history  nft 
noit  ttngraeefU  as  wdl  as  unnatural,  that  could  be  the  ar^  as  they  are  in  the  faighcA  branch  tif  painting. 
conceived ;  with  Mk  bottomed  Wigs,  and  every  thing     •  Tliere  are  pecolaarities  in>  the  haUta  and  expression 
that  wss  calcnhited  to  disfigure  the  human  form.    The  of  every  individual,  which  require,  tho  nioBst  disoem*. 
tight  laced  gown  oi  the  ladies  was  equally  incompati*  ment  to  seiae,  and  the  greatest  address  to  discover 
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PAinUag  lit  whether  they  trise  from  idt  CMual  mMre,  or  are  real* 
Bngiand.  \j  natural  and  habitual  to  the  individual.  The  painter 
^  ^^^^  iQust  he  able  to  draw  aside  the  curtain  of  reatndnt,  and 
sometiines  of  affectation,  in  which  sitting  for  one's  pic- 
ture not  unfrequentl^  veik  the  individual.  The  pecu- 
liar manner  of  carrying  the  head  has  mudi  influence 
on  the  resemblanoe.  We  would  know  our  acquaintance 
although  the  oonntenance  were  hid:  even  the  hat 
seems  so  far  to  partake  of  the  influence  of  resemblance, 
as  to  be  discernible  to  an  acquaintance.  We  recog- 
nise  a  friend  at  a  great  distance  by  his  mode  of  walk- 
ing,  the  motion  of  his  arms,  but  particularly  the  posi- 
tion of  the  head.  All  these  peculiarities  require  the 
most  acute  observation  on  the  part  of  a  portrait  painter, 
though  rarely  do  we  find  their  examination  extended 
beyond  the  mere  form  of  the  features. 

He  must  know,  moreover,  how  to  harmonise^  all 
those  nice  circumstances  of  character,  so  as  not  to  join 
a  haughty  cast  of  countenance  to  a  humble  oesture, 
or  a  timid  position  of  the  head ;  for  in  nature  the  ch»- 
racter  is  legibly  diffused  over  every  limb.  Nothing  ia 
more  likely  to  create  mannerisxn  than  that  usual  prac- 
tice of  portrait  painters,  in  subjecting  their  patients 
to  the  same  constrained  position  of  some  ele- 
vated throne,  where  their  natural  gesture  and  demean- 
our must  be  kept  down,  where  they  cannot  for  a  mo- 
ment for^t  that  they  are  under  operation ;  screwed 
by  the  pamter  into  some  attitude  quite  at  variance  with 
their  usual  habits,  they  become  strangers  to  them- 
selves, md,  aa.sueh,  must  feel,  and  appear  awkward : 
which  the  effort  to  retain  the  posture,  and  the  whole 
itksomeness  of  the  thing,  cannot  but  tend  to  anient* 

Besides  that  every  individual  is  subjected  to  this  par- 
ticular ordmd,  the  light  is  always  the  same,  infallibly 
inducing  a  sameness  of  manner ;  but  the  same  light  is 
quite  unsuitable  to  all  countenances.  Some  are  destroy- 
ed  by  a  strong  shade»  others  require  it ;  a  high  confined 
light,  which  is  the  one  generally  adopted,  although 
it  gives  a  striking  contrast  of  light  and  shade,  still  com- 
municates a  seriousness  often  imsuitable  to  the  expres- 
sion. We  are  frequently  struck  with  the  effects  of  various 
lights  upon  the.  countenances  of  those,  persons  we  are 
in  the  constant  habit  of  seeing,  in  changing  the  charac- 
ter, and  making  them  unlike  themselves.  Great  judg- ' 
mcnt  is  ^refore  necessary  in  choosing  that  light  which 
best  devdops  the  characteristic  expression. 

In  the  generality  of  portraits,  noChipg  is  more  dis- 
cernible &an  that  ceremonious  air  of  constraint  whidi 
we  never 'observe  in  the  works  of  Titian  or  Vandyck ; 
where  simple  unaffected  nature,  the  easy  air  and  fami- 
liar gesture  of  the  individual,  shows  a  seeming  uneon- 
sciottsness  of  sitting  to  be  nainted. 
.  As  to  effect,  repose  is  the  great  object  aimed  at  in 
portrait  painting ;  therefore  great  caution  ought  to  be 
pbservea  in  introducing  any  of  those  accidental  or  ex- 
traordinary effects,  which  tend  to  disturb  it.    Rem- 
brandt's vivid  pencil  of  light,  shot  through  the  dun- 
geon darkness  m  which  he  generally  places  his  por- . 
traits,  is  striking  and  often  beautiful ;  but  so  unfrequent . 
in  nature  as  not  to  be  ventured  upon  but  with  the 
greatest  caution. 

The  taste  of  a  portrait  painter  is  In  nothing  more- 
conspicuous  than  in  the  judicious  selection  of  his  point 
of  view,  so  as  to  obtain  the  most  favourable  and  ch** 
ractcristicaspsNBt,  which  is  seldom  exactly  the  same  in 
any  two  individuals.  This  is  the  Imtimate  mode  of 
embelliahmentt  which  keeps  faith  with  nature^  by  pre* 
serving  the  resemblance,  and  that  under  the  most  fa- 
vounUe  drcnmstanoes. 


From  the  time  of  Charles  the  ftet,  portrait  pstukiogPA^ 
cpntinued  almost  excHisively  to  occupy  the  attsntiim  af  ^ 
English  artists,  whose  names  or  worics  we  think  it  mi*  ^ 
necessary  to  enumerate  here,  and  willingly  hssten  to 
select  for  our  theme  the  greatest  name  in  the  republic 
of  BriUsh  artiste,— that  of  Reynolde,  who  is  uinsUy 
styled  the  founder  of  the  English  school ;  hut  the  fsct 
is,  that  he  did  not  found  any  individual  school  of  sit ; 
^^ing  gifbd  with  a  superior  taste  to  what  existed  st 
that  time  in  his  own  country,  he  had  the  merit  of  in* 
troducing  more  enlarged  views,  and  a  more  judidoos 
cultivation  of  the  arte. 

Few  masters  have  been  more  enlogiaed  than  Sir  Sir  J^ 
Jpshua  Reynolds,  and  perhaps  to  his  prejudice  ;  as  m^  K(7>i 
rit  which  is  not  of  the  most  preeminent  stmp  is  eften 
more  injured  by  too  much  being  said  of  it  tfasn  too 
little.  The  works  of  Sir  Joshua  were^  like  his  '*  Dis. 
courses,"  in  the  purest  unstfected  taste;  mild,  onnoct, 
and  elegant,  but  without  those  marks  of  transosiident 
genius,  that  irresistible  vigour  of  talent*  which  simws 
forth  in  every  trait  of  such  men  aa  Midiael  Angdsi 
Raphael,  and  others,  whose  merite  we  have  aliody 
discussed.  In  Sir  Joshua  the  fire  of  originalihr  is  ftub* 
dued  under  the  habitual  influence  of  the  soothing  and 
bland  temper  of  the  man.  It  is,  nevertheless,  to  hit 
elegant  mind  and  pure  taste  that  the  English  school 
owes  whatever  is  creditable  in  the  modem  practice  of 
history  and  portrait  painting ;  in  so  far  as  he  wsi  the 
first  to  extricate  the  art  from  the  tramnwisofa  dry  and 
artificial  meagreness  of  manner,  which  his  predocsMon 
sought  to  trick  out  with  affectation. 

The  excellence  of  Sir  Joshua  was  more  conspicnoui 
in  portrait  than  in  history,  which  is,  in  itself,  a  luffi- 
cient  commentary  on  his  genius;  aa  impiyiog  little  vi« 
gour  of  invention  or  force  of  drawing,    llts  coLour  wai 
sofk  and  fleshy,  but  thin,  without  the  mdlow  and  downy 
roundness  of  Vandyck,  or  the  Venetian  painters.    His 
attitudes  have  an  air  of  posture-making,  which  is  neU 
ther  agreeable  nor  easy,  and,  of  course,  not  grsoefiil 
This,however,i8principallyobeervableinhiafancypiecei, 
as  many  of  the  portraits  are  remarkable  for  a  happy 
expression  of  character  and  truth.     There  is  a  tone  of 
accomplished  manners,  congenial  to  the  degant  mind 
of  the  painter;  every  thhi^  breathes  the  gentleman  in  the 
works  of  Sir  Joshua.   His  portraito  of  men  are  superior 
to  his  women,  who  generally  look  aa  if  acting  a  part, 
with  a  degree  of  affectation  and  languishing  insipidity 
that  is  Very  far  from  feminine  grace.    His  pictures  of 
children  are,  in  general,  quite  infantine  and  lovely; 
and,  indeed,  the   undefined   airy   character  of  Sir 
Joshua's  painting  is  remarkably  suited  to  the  roond 
plump  form  of  infancy.    But  atill  there  ia  the  same 
want   of  finishing,  which   is    the  besetting  sin  of 
the  British  school,  and  which,  however  excellent  in 
other  respecte  the  portraite  of  Reyn<rfds  may  be,  would 
forbid  their  being  admitted  into  coropariaon  with  thoie 
of  Titian,  or  the  other  great  mastera.     And  still  las 
could  we  adventure  such  a  parallel  in  attfar|ecte  of  his* 
torjT*  Whatever  the  reason  may  be  we  leatve  etben  to 
decide }  but  cahdour  must  admit*  that,  in  siibjscU  of 
serious  history,  Britain  has  never  yet  prodoced  ao  sit> 
ist  of  any  general  celebrity. 

In  the  familiar  subjecte  of  domestic  life  there  srt 
artiste  of  the  present  day  who  tread  verr  dose  on  the 
beds  of  the  eminent  masters  of  Holland,  as  our  ooim* 
tryman  Wilkie,  and  some  others ;  but  atiU,  in  the  loftier 
walks  of  art,,  in  the  epic  of  paintang,  we  fiael  that  tse 
must  be  sil^t. 
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M»)D  w     J         n  >  J*  country,  to  pknt  their  treet,  and  decoiiite  thchr  rural  PaJntini?  in 

^  Landscape  FauUwg.  ^bod^  I  Wjj,t  deKgbte  in  reality;  iDu^  please  in  the  imf.   England. 

''^     ThebaBaantfliiA  tbe  British  adiool  i»  begt  entitled  tation  ;  and,  therefore,  we  wilHngty  purchase  the  re-  ^ ' 

^  toRititsftiiie,  18  thattif  Landscape,  in  which  several  |yrcaentation  of  fine  scenery:  It  is  the  natural  food  of 
'^'  of  our  BHxkm  artisei  have,  of  late  years,  attahied  a  our  eye ;  we  have  comparatively  little  relish  fbr  the  re^ 
(Wiveof  aecUenoe  highly  ereditable  to  the  country,  presentations  of  allegoiy  or  ancient  fable:  Subjects  of 
OfthM,  Wilson  painted  in  the  Myle  of  Clmd  de  Lo-  saeredand  national  history  have  their  attractions,  but 
nin  with  grart  euocess ;  the  works  of  Smith  were  ad-  they  are  not  of  long  duration  ;  while  we  dwell  upon 
miivd ;  and  GhMnsboroagh  surpassed  in  faney  pieces  of  the  fkiv  face  of  nature  with  increasing  delight 
cottige  scenery  and  rustic  figures.        «  ^   The  subjects  for  a  landscape  painter  are  as  unlimited 
We  might  record,  among  the  landscape  painters  of  in  extent  as  Hiey  are  interesting  from  the  variety  of* 
the  presMitday,  many  names  of  deserved  reputation,  character  every  object  is  capable  of  assuming,  whether 
bot  we  wilHngly  reftwin  from  making  any  comments  S'^^^  or  dieerful,  brilliant  or  gloomy.  We  have  the  in- 
OD  the  worka  of  existing  artists,  until  ^  concurrence  finitely  varied  appearance  of  water,  for  instance,  whether 
ef  public  opbiiKi  has  sufficiently  confirmed  their  rank,  reflecting  on  its  glassy  surfiice  all  the  beauties  of  sur- 
iDa  given  a  aanetien  to  the  estimation  which  each  is  rounding  nature,  or  raging  and  chafing  against  opposing 
eotitlsd  to  hold.    The  hiatory  of  the  art  Hufficiently  rocks,  whether  bounding  from  the  cliff  with  turmoil,  or 
denoBSliates  the  erroneous  impressions  that  generallv  kisaing  in  silence  the  flowery  bank  that  meets  its  em« 
previil  respectisig  the  merits  of  existing  artists.    It  is  brace.  Again,  we  have  the  spreadinji  lake,  or  the  dark 
not  long  suioe  the  insipid  works  of  Battoni  excited  such  pool,  and  the  wide  expanse  of  ocean  in  all  its  changing 
adminition  in  Rome  itself;  in  the  very  seat  of  taste,  as  forms.    The  nature  of  our  scenery  is  uniformly  sooth* 
toaiake  him  be  esteemed  a  second  Raphael ;  Menga  ing  and  beautiful,  whether  it  be  a  scene  of  fresh  smiU 
VIS  atf^led  with  e^al  extravagance,  though  they  ing  meadows  or  tafled  fbrest;  extensive  plains  cover* 
haic  both  now  found  their  level.    Although  the  error  ed  with  harvest,  and  busy  trade;  towns  rolling  their 
hu  been  principally  in  overrating,  we  know  that  many  smoke,  or  the  wild  mountains  of  the  north  melting  in- 
of  thefint  geniuses  lived  in  neglect  and  misery,  whose  to  vapour,  instead  of  the  cutting  line  of  clear  distance 
Dinesnow  stand  high  in  the  list  of  fame.  under  an  Italian  sky.    The  ever-changing  and  partial 
The  advance  lately  made  in  the  art  of  landscape  lights  of  our  varied  sky,  with  its  magnificent  canopy 
puatkig,  makea  us  augur  highly  of  its  future  pro-  of  rolling  douda,  folding  into  new  forms  of  elegance  as 
grm:   That  it   should   have  become  so  decidedly  we  gaze  upon  them,  blending  their  rich  tints  in  every 
the  prevailing   taste  seems   a    natural    consequence  possiblegradation;  from  the  dark  thunder  cloud  to  the 
of  the  drcuniatanoea    of    the    country,    abounding  gilded  beams  of  our  setting  sun,  offer  inexhaustible 
m  the  fresh  and  luxuriant  display  of  picturesque  kxkI  fbr  a  painter's  eye.   And  yet,  how  surprising  it  la 
nenery.    While,  on  the  contrary,  there  is  so  little  at-  to  observe,  that,  in  no  part  of  landscape  painting  In 
tncdve  to  a  painter^s  eye  in  the  figures  and  dress  df  mannerism  so  prevalent  as  in  the  sky !  Such  is  the  uni- 
this  eoautryv  that  it  is  the  first  drcumatance  which  formity  of  some  painters,  that  they  seem  to  have  looked 
■trikes  us  with  admiration,  when  we  go  to  foreign  to  heaven  but  once  in  their  lives,  and  dress  up  every 
oooatiies,  to  observe  the  superior  effect  of  colour  and  picture  in  the  same  artificial  garb ;  while  the  inex- 
dreai  in  die  nativea,  with  the  splendour  and  fi«quency  bauatibly  varied  beauty  of  our  insular  sky  invites  their 
of  their  pi^eantsanid  shows.    The  habits  of  the  British,  atudy,  and  offers  a  ready  field  for  the  exercise  of  taste, 
on  the  contrary,  present  rarely  any  temptation  for  a  in  form,  colour,  grouping,  and  blending  of  tints,  in  the 
psinter  to  employ  nia  pencil  on  the  human  form.    We  most  fascinating  richness.  The  sky  is,  moreover,  the  key 
we  Httle  taate  for  the  stage,  and  no  processions;  the  note,  which  ought  to  regulate  the  whole  harmony  of  a 
•ttiie  of  oor  prianbood,  and  all  our  dignitaries,  is  sim-  picture,  depending  upon  that  law  in  nature,  so  difficult 
pie;  and  the  general  deportment  grave  and  sedate,  of  imitation,  and  yet  so  obvious,  of  a  reciprocal  corn- 
There  is  but  one  opportunity  in  which  a  painter  of  this  munication  of  ligfht  atid  colour,  from  every  object  in 
comitry  can  aee  the  animal  man,  in  the  active  display  nature  to  all  within  the  sphere  of  its  action.     Painting 
ofhisphyaical  powers,  and  uncovered;  but  that  cus-  can  but  approximate  to  all  the  niceties,"  combinations, 
tonisof  a  very  questionable  character.    We  allude  to  and  intricacies,  of  direct  and  reflected  light,  involving 
the  brutal  diaplaya  of  pugilism,  which,  with  all  the  the  contrasted  obscurities  of  these  objects,  or  parts  of 
apologies  and  advantages  that  have  been  pleaded  in  its  -objecu,  least  exposed  to  it,  and  modifled  by  the  almost 
eiaue,  in  so  fhr  aa  it  is  a  mere  display  of  the  brutal  fe-  imperceptible   gradation    of  intensity  as    if  recedes 
ncityof  man,  undignified  bymind,  is  a  debasing  spec-  from  theeye.    When  we  add^to  this,  the  infinite  inteiw 
tsde;  and  can  be  acceptable  alone  to  minds  of  the  change  of  tints,  affecting  every  object  in  nature,  which 
lowest  cast     It  is  a  mistake  to  suppose,  that  it  bears  may  be  said  altogether  to  elude  common  observation, 
n^  lympaitfay  or  connection  with  a  martial  spirit,  or  and  not  to  be  easily  detected*  in  all  their  niceties,  by 
with   vaiottr.      A   brave  soldier  is  a  generous  no-  thosemost  familiar  with  the  study;  we  shall  be  less  dis- 
ble  animal,  aa  free  fWnn  ferocity  as  from  fear,  cspa-  -posed  to  underrate  the  merits  and  difficulties  of  land* 
Ue  of  the  highest  achievements  of  intrepid  valour,  as  acane  painting. 

he  is  incapable  of  Uie  butchering  ferocity  of  the  pugi-        One  of  the  greatest  landscape  painters  of  the  present 

lilt    We  doubt  if  such  studies  are  ever  very  available  aj^e,  Mr.  Turner,  seems  to  have  grappled  so  vigorously 

to  our  paintera,  while  a  more  inviting  branch  of  art  with  this  important  desideratum  in  the  art,  that  mucn 

paetema  itself  on  every  side,  while  nature  in  her  most  may  be  expected  from  his  system  of  study  and  acute 

bmtiiitl  attire  is  spread  out  before  them,  fresh  and  observation.    So  far  as  he  has  gone,  eminent  success 

vodant,  unaeorched  by  a  vertical  sun,  and  unscathed  by  bos  attended  his  footsteps ;  and,  aided  by  the  discoveries 

the  rigimr  of  the  severer  north.    Moreover,  it  is  the  daily  making  in  the  mysteries  of  light,  his  scrutiniaing 

beauty  to  wlii<^  the  rich  are  most  alive ;  we  are  a  gar-  genius  seems  to  tremble  on  the  verge  of  some  new  dis- 

dcnbg,  country-loving,  race.  With  what  avidity  do  all  covery  in  colour,  which  may  prove  of  the  first  import- 

fanksy  from  the  nobleman  to  the  mechanic,  rush  to  the  ance  to  the  art    His  idea  Im  been  taken  up  by  otners. 
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Paiatiog  in  and  tbe  rivalry  of  ao  many  men  of  ganiaa  ia  likely  to 
Engltnil.  work  oul  aomething  more  dtfiute»  on  the  aui^ect  <£ 
'  light  and  colour,  than  our  ideas  have  hitherto  attained ; 
aomething  to  furnish  a  guiding  due  to  the  infinite  mo- 
difications wfaieh  as  yet  perplex  the  intense  obeerver 
of  the  efiects  of  nature.    The  difficulty  arises  from  the 
want  of  some  plain  guiding  principle;  for  in  this,  as  in 
every  thing  else,  the  laws  of  nature  are  uniform  and 
constant,  were  we  capable  of  applying  the  rule;  butf 
bewildered  in  the  immeasurable  intricacies  and  Tariety, 
all  we  can  at  present  do,  is  to  hazard  a  sort  of  resem« 
blance.    Turner  has  struck  out  a  new  route,  by  the 
singular  mixture  of  prismatic  colours,  with  which  he 
represents  sky  and  water ;  the  idea  is  singularly  acute 
and  philosophical,  if  we  consider  the  optical  properties 
of  the  changing  anrface  of  water.    So  long  as  we  are 
engaged  with  direct  light,  it  is  comparatively  simple. 
.  We  may  interpose  objects,  so  as  dexterously  to  intercept 
the  light  where  we  wish  it  to  fall,  and  thus  produce  an 
effect  generally  harmonious ;  but  eiactness  in  the  mt« 
.  auter  parts,  strictly  coqformable  to  the  laws  of  physics, 
.aeems,  as  yet,  beyond  our  reach.   We  can  but  approxi- 
.  mate,  or  take  advantage  of  a  fortunate  chance,  as  very 
'  different  and  unexpected  results  often  arise  from  the 
.  combinations  of  colours,  and  the  blending  of  light  and 
shade.    No  one  could,  a  prkri,  expect  the  neutral  tint 
of  water  to  result  from  combining  the  diatinct  and  bril- 
liant colours  of  the  prism>  upon  the  modifieatieos  of 
which,  however,  depend  aU  the  indescribably  varied 
hues  of  that  element. 

The  requisites  of  a  skilful  landscape  are  many ;  and 
not  the  least  indispensable,  is  the  preservation  of  a  due 
proportion  betwixt  the  figures,  trees,  and  various  ob- 
ject«  of  which  it  conaists ;  the  figures  ou^ht  to  hare  a 
meaning,,  and  appear  at  home.  Poussm  excelled  in 
^s  particular,  by  giving  such  interest  and  nobleness 
to  his  accompanying  figures,  that  he  made  the  land- 
scape seem  to  accompany  them. 

Another  important  feature  is- that  of  the  treesi  in  the 
execution  of  which  there  is  much  difference  in  the  modes 
of  different  painters.  Some  entirely  sacrifice  detail  to 
general  character,  while  others  consider  distinct  leafing 
as  in  all  cases  indispensable.  If  we  take  nature  for 
our  guide,  tbia  circumstance  ought  to  be  regulated  by 
distance  alooOi  and  the  power  of  vision.  Trees  have 
a  general  character,  governed  by  the  usual  disposition 
of  their  growth,  producing  a  certain  cast  of  form.  This, 
at  some  distance,  is  all  by  irhich  we  can  judge  of  their 
kind,  and  the  circumstance,  united  to  the  tone  of  colour, 
which  ought  to  guide  the  painter.  But  when  we  ap- 
proach within  the  sphere  of  distinctly  seeing  the  foli« 
age,  it  ought  doubtless  to  be  attended  to,  however 
much,  in  the  general  view  of  a  picture,  we  may  seem 
insensible  to  such  details;  and  aware  of  nothing  beyond 
the  general  mass,  until  we  exclusively  direct  our  atten- 
tion to  that  individual  object.  These  details  produce 
no  distraction  in  nature,  as  little  ought  they  to  do  so  in 
a  picture :  on  the  contrary,  when,  after  the  first  gene- 
ral view,  we  come  to  examine  a  picture  mof^  dosdy, 
the  illusion  becomes  readily  disenchanted,  if  we  find  an 
hazy  and  indefinite  mass  where  we  expected  to  see  the 
animating  play  of  foliage.  Not  tbat  we  would  wish  to 
find  the  microscopic  laboriousness  of  some  of  the  Dutch 
and  German  landscape  painters,  whose  trees  are  paint- 
ed with  die  most  fatiguing  accuracy,  peopled  with  little 
birds,  whose  plumage  is  oesigped  with  the  minute  pre- 
dtton  of  a  naturalist;  but  we  require  the  power  of  dis- 
cerning, with  the  same  facility  we  can  in  nature,  the 
distinctive  features  of  the  individual  tree  intended. 
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It  is  not  enough  that  we  should  paint  the  cedsr  of  Piii 
its  sombre  hue ;  it  must  be  unequivocally  a  cedsr,  and  h 
not  a  fir  or  hoUy  tree;  in  short,  toe  charaetrtisdc  toodi  ^ 
of  each  species  ought  not  to  be  less  maiked  thsa 
its  appropriate  colour  or  mode  of  growth.  The  gtal 
difiknuty  in  tree  painting  depends  upon  a  deiteroos 
management  of  these  requisites,  which  is,  unfertasstOi 
)y,  not  easily  aocomf^shed  without  disturbing  the  re- 
pose by  qiottiness,  or  tormendng  the  eyes  by  such  ion 
tricadeias  some  of  Ruysdale'aandSwanevelt'sothcnntt 
beautiful  forest  scenery  present*  ItisaneaBymstterto 
throw  in,  with  grace  and  dexterity,  the  general  mssiia^ 
and  prominent  characters  of  trees,  leavuig  tO'  the  ioa- 
ginalion  the-more  difficult  task  of  detul;  for  a  sketch 
this  suits  admirably,  and  couatitutea  one  of  itsgrcstett 
charms,  but  it  will  not  do  for  a  finished  pietme,  and 
destroys  the  merit  of  many  of  our  modem  prodactioiii 

The  disposition  of  the  branches,  like  the  aaatoiayof 
the  human  figure,  is  a  matter  of  the  greatest  impoitsnce, 
demanding  much  study,  in  so  far  as  every  tfmu  hsi, 
in  this  respect,  a  different  character  imd  eomonnstion; 
whereas  the  single  system  of  human  anatokny  ensbla 
ua  to  dispose  all  me  varieties  of  our  figures^  Witbtitei, 
however,  each  has  its  distinct  anatomyt  an  aoounte 
knowledge  of  which  is  a  rare  acqoiaition,  but  an  im- 
portant one  for  a  landscape  painter.  The  doe  bslance 
and  quantity,  of  clothing,  proportioned  to  the  support- 
ing arms,  the  disposition  of  all  trees  to  supply  the  re- 
quisite babmce,  and  counteract  the  tendency  of  stem, 
of  position,  of  the  prevailing  wind,  &c.  require  stteo- 
tion ;  the  arrangement  of  branclies  ought  to  be  inch 
as  to  show,  that,  if  we  could  go  round  the  tree^  wc 
should  still  find  the  balance  preserved^aome  branchoa^ 
vance  direct  to.  the  eye,  and  aeem  to  overhang  the  fimie, 
while  others  recede  into  the  interior  of  the  picture; 
and  withal  a  seeming  chance  ought  to  appear  to  rula 
supreme. 

For  a  landscape  painter  the  study  of  nature  akme  irill 
not  suffice,  and  that  of  the  great  maalera  irill  point  cot 
many  things  to  which '  the  uninstruclied  eje  ts ouid 
prove  a  delusive  guide.  The  iflusiona  of  vision  sre  is 
every  respect  remarl^ble,  and  in  none  mose  thsnin 
the  misconeeptions  of  landscape.  We  seem  tosesco* 
lours,  because  we  know  them  to  exist.  Forma  sk  d^ 
finite,  and  lines  are  straight,  which  the  eye  unoonici^ 
ously  sees  far  otherwise;  so  that,  when  repcesentsd  is 
such,  they  are  unpleasing,  we  knew  not  woy.  Apm, 
the  degradation  of  distance  is  at  eonatani  varittics  vitk 
our  pre-existiiig  knowledge  of  the  real  nugmtudeof 
objects  ;  and  it  comes  to  be  a  questicm  of  some  difficoW 
ty,  to  determine  whether  a  painter  ou^t  to  be  guided 
by  the  real  siae  and  nature  of  objectSf  as  geooctry 
proves  them  to  be,  and  as  we  see  them  represented  lij 
the  camera  ludda;  or  to  represent  nature  as  we  turn 
to  see  it,  modified  by  our  Jiabits,  by  tbo  influenchig  cir- 
cumstances of  light  and  vapour,  and  1^  all  the  dsla* 
sions  of  vision. 

In  enumerating  the  requisite  attainments  of  tbelaad- 
scape  painter,  we  canimt  pass  over  chat  most  indispeoi- 
able  of  all,  a  knowledge  of  pen^iecttve,  although  this 
ia  not  the  place  for  a  minute  diaousaion  of  that  impor* 
tant  subject.  Its  application  extencb  to  every  brm 
of  painting  as  well  as  to  landscape;,  as  there  ia  no  oljscc 
in  nature  which  presents  itsrif  to  our  view,  not  even 
the  clouds,  that  is  not  subject  to  the  mincip^  of  P^ 
spective,  which,  in  so  far  as  regards  tne  outJtnei  is  eall» 
ed  linear ;  and,  when  applied  to  the  dcgmdatien  of  sift, 
colour,  and  distinctness  of  ofa|)^:tsby  di8taoce»  is  oiiled 
aerial,    it  is  suriparising  how-fireqU«Blly  wo  Sad  arliits 
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kjio  of  great  merit  shipwreck  Ihett  fame  on  thit  rock,  by  frant  the  unintereitiDg  flats  of  Fknden»  or  the  feaoj  r*)atiB9  fu 

|pa4.  neglecting  the  unyielding  tf  uths  of  perapectheb    A  bordere  of  Duteh  caiuU,  that  we  ahould  kx^  for  the    ^'•g<«o<*- 

^r^  painter  ought  at  least  to  be  auffictently  accjoainted  with  aoocetaful  cnltiVatioii  of  a  pictareaque  taste ;  or  for  the  '  ' 

the  ru]e9>  to  be  able  to  prove  his  accuracy  m  any  doubts  montries  wherfe  so  many  admirable  landscape  paiiaws 

fill  point;  for  in  general  auch  is  the  truth  cf  a  well  have  arisen.    Yet  for  one  that  has  appeared  in  the  most 

trained  eye>  that  it  instantly  detects  the  minutest  devi«  romantic  regions  of  £ttrope>  ten  have  risen  to  eminence 

ation  from  correct  perspective.    From  the  charm  of  amopg  the  sand  hilla  and  bo^  of  Holland.    If  we  wei^ 

perfect  troth  in  the  compositiona  of  most  of  thte  great  to  pitch  upon  the  country  in  Europe  whero  the  most 

masters,  it  is  easily  discoverable  how  profbundly  skilled  frippery  and  Vorat  taste  for.  landscape  painting  existii 

they  were  in  die  principles  of  this  scienee.    Atul  in  ed,  we  would  say  that  it  waa  in  Switaerland,  the  very 

others,  on  the  contrary,  the  deficiency  is  quite  obvionai  gem  of  romantic  scenery. 

from  die  negligent  practice  of  grouping  their  figures  at        We  have  now  concluded  what  we  had  tosay  on  the 

nnilom  as  imagination  suggested,  and  iKdjustin|^them  as  atate  of  painting  since  iu  revival  in  the  fourteenth  oen^i 

theyproceededy  instead  <^  previously  esublishmgadis*  tury.    We  had  proposed  to  add  a  short  inquiry  as  %m 

tinctstandardof  perspective^  and  degradation  of  ske,  ser*  the  comparative  merits  of  ancient  and  modern  art,  but 

ving  to  regulate  every  object  as  it  took  ita  place  on  their  the  aubjecl  has  so  imperceptibly  woven  itself  into  our 

canvas.  Due  regard  must  at  the  same  time  be  had  to  the  "aocount  of  the  different^  modem  schools,  that,  we  think 

pioposed  position  of  the  eye  of  the  observer.    Nothing  at  superfinous  now  to  revert  more  particularly  to  that 

lads  more  unavoidably  into  error,  than  the  practice  m  matter.    We  shall  only  subjoin  a  few  observations  aa 

intpsintiD^thesubjeGt^  and  then  adding  the  accessa*  t»  the  means  generally  esteemed  most  efficacious  for 

rics  of  anefaitecture^  or  whatever  species  of  filling  up  promoting  the  interesu  of  painting,  although  we  ai« 

the  subject  may  require.  It  is  a  chance  that  they  do  not  well  aware  that  it  is  not  a  subject  on  wbidi  we  have 

xeciprocally  destroy  the  merits  of  each  other,  ,by  i  dis«  eny  thing  very  satisfactory  to  advance* 

regaid  of  some  essentials  in  proportion  and  perspective.       Wemaysaftly  infer  from  theforegoinghistoricalsketefa, 

Thffe  is  no  eurer  method  than  to  form  little  models  of  that  it  is  little  consistent  with  the  nature  of  the  fine  arte, 

day  of  the  figures  desired ;  to  be  placed  to  the  height  to  remain  for  any  length  of  time  stationary.    We  have 

of  the  eye,  and  exactly  op{)osite  to  the  point  of  sight ;  aeenthem  invariably  subjected  to.vidssitudes  during  their 

imored  at  three  times  die  intended  breadth  of  the  pie-  whole  progreaa ;  nor  have  these  vidasitudes,  either  of 

tore,  where  the  group  must  be  accurately  drawn  in  improvement    or   decay,    fdlowed   the   causes   that 

the  proportions  which  the  figures  respectively  bear  to  i&ight  have    been    espeeted    to   induce   them.    On 

aach  other.    This  forms  a  sure  guide  to  the  after  paint*  the  contrary,  they  have  only  tended  to  prove  the 

iDgof  the  picture,  and  to  the  regulation  of  the  exact  irery  fallible  nature  of  our  best  exertions,  and  of  all 

position  of  any  large  studies  made  for  it.  the  ex|iedients  hitherto  industriously  brought  into  ao* 

The  nature  of  aerial  perspective  does  not  admit  of  its  tion,  with  a  view  to  promote  the  interests  of  the  fine 

behiff  subjected  to  equal  precision  of  rules,  being  m»»  urts;  and  that,  not  mesdy  to  the  extent  of  falling 

tedaUy  governed  by  the  actnal  atate  of  the  atmosphere;  abort  of  the  anticipated  elects,  but  of  producing  di>* 

still  an  accurate  observance  of  it  is  not  the  less  india-  rectly  the  reverse  of  what  was  intended. 

peoaable.    The  effect  of  vapour  produces  a  multitude  of       A  great  deal  has  been  writtoi  on  this  sidiject,  and 

optical  iUusiona,  which  a  landscape  painter  must  study,  many  projects^ bodi  original  and  revived,  havebeen  keo»* 

When  augmented  to  the  density  of  fbg,  they  become  ex-  ly  urged  as  the  only  infidlible  means  of  eliciting  the 

osedmgW  striking,  and  under  that  influence  have  been  wished  for  patronage.  But  whether  that  encouragement, 

admirably  represented  by  the  French  painter  Vemet.  Which  was  to  prove  so  efficacious,  was  of  a  public 

.  OaodedeLorraine  was  likewise  a  great  master  of  thisart,  or  of  a  private  nature,   there  was  little  in  experi- 

particalarly  in  the  representation  of  haze  as  affisctedby  ence  to  warrant  much  confidence  in  its  effiscts:  and 

the  rays  of  the  sun.    Objects  in  a  fo^  appear  greatly  accordingly  the  institution   of  academies,  and  other 

Urgfer  than  usoalii  But  a  more  perplexing  illusion  takes  such  fostering  associations,  has  been  as  keenly  de- 

plaosyfirom  the  circumstance  ofnearobjecutieing,  by  the  cried  by  some,  aa  being  positively  prejudicial.    We 

intervention  of  vapottr»  rendered  apparently  at  a  greater  must  allow  that  history  seems  to  countenance  this  lat^ 

distance,  while  at  the  aame  time  they  retain  their  magnr*  ter  opinion,  when  we  see  that  wherever  public  inatitu^ 

tude.  By  being  ^us  removed  in  appearance  to  a  greater  tions  have  been  established,  and  exertions  made  for  the 

distance,  without  any  alteration  in  the  linear  perspective,  preservation  and  encouragement  of  the  arts,  then  th^ 

"While  the  aerial  is  so  much  affected,  they  naturally  a^  eeem  almost  uniformly  to  have  disappeared.    At  least, 

some  the  appearance  of  distant  objects  of  great  sixe.       .  instead  of  advanoiug,  they  have  generally  retrogradedk 

.  This  quality  of  aerial  perspective  is,  of  al)  the  attrr-  All  the  great  masters  of  Italy  had  run-  their  brilliant 

bntea  of  landscape,  the  most  delightflil  and  &sdnating  course  before  the  establishment  of  the  Delia  Crusca,  or 

to  a  pictureaque  eye ;  and  we  cannot  ceaae  to  wonder  uny  other  Dillettanti  aasociation ;  and  whether  it  waa 

how  its  channs  could  possibly  have  escaped  the  notice  that  the  busy  vaunting  academies  which  sprung  up  in 

of  the  Greeks.  Although  they  had  an  acquaintance  widi  Florence,  and  most  of  the  other  cities  of  Iitaly,  were  the  . 

linear  perqiectLve,  as  appears  from  what  Eudid,  Vitm-  mere  adventitious  steys  of  a  tottering  fiabric  ,*  true  it 

visa,  and  other  ancient  authors  have  written,  and  even  is,  that  from  the  period  of  their  esiabliehment,  the  art  of 

that  moat  difficult  part  comprehending  the  rules  of  painting  sank  ^  and  has  ever  since  remained  in  a  state  of 

fbrashortening,  of  their  knowledge  of  aerial  perSpec-  degradation,  almost  contemptible.    We  are  not  aware 

lire  there  is  not  the  alighteat  indication.      Yet  the  that  any  improvement  in  the  arts  has  reauhed  from  the 

Oneka  inhabited  one  of  the  most  picturesque  countries  exertions  of  the  French  academy,  while  we  must  allow> 

of  Europe,  and  were  abundantly  alive  to  the  beauties  that  among  English  artists,  many  of  the  greatest  namea 

of  nature  ;   notwithstanding  which  landscape  never  preceded  the  institution  of  our  academy. 

sssBtt  to  heve  engaged  their  attention.    But,  indeed.        We  have  just  witnessed  the  fo^rmatioki  of  a  similar 

in  many  thin^  connected  with  the  history  of  painting,  associatten  for  tiie  eneouragement  of  the  fine  arte 'in  our 

onr  0  priors  ooodusions  are  set  at  nougnt.    it  is  not  native  dty.     It  has  our  sincere  and  ardent  wishes  for 
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Paiotinp  ia  the  saecesftfaUGComplishmentofite patriotic  views;  and  Bcription,  to  defeat  their  purooae  by  overshooting  theP^bij 
^^g''^  we  trust  that,  in  the  promotion  of  thwarts,  it  may  become  mark,  and  endeavouring  to  do  too  much,-.to  present  ^^ 
an  honourable  exception  to  the  usual  fate  that  seems  to  the  means  of  encouragement  uninvited,  and  to  urge  its  "^ 
await  this  system  of  patronage.  Hitherto,  whatever  acceptance,  before  the  privation  it  is  meant  to  supply 
promise  of  genius  or  predilection  for  the  arts,  arose  U  keenly  felt,  and  a  consciousness  of  its  value  awaken. 
in  this  part  of  the  i«Und,  has,  for  obvious  reasons,  gene-  ed  in  the  minds  of  those  for  whose  behoof  it  is  intend- 
rally  flowed  towards  the  southern  capiul,  and  there  ed.  Aids  of  this  description  must  be  volunUrilj  sought 
merged  in  the  aggregate  mass  of  aapiranta  to  eminence  for,  and  earnestly  wooed,  before  their  acquisition  is 
in  the  British  school.  One  advantage  may  therefor^  likely  to  prove  effectual.  There  is  nothing  in  the 
result  from  the  institution  alluded  to,  in  offering  some  management  of  which,  greater  delicacy  is  required, 
local  support  to  native  artists,  who  find  it  convenient  to  than  m  conferring  favours  unasked,  however  much 
cultivate  their  profession  at  home,  by  facilitating  their  they  may  be  needed ;  nor  any  thing  more  liable  to 
means  of  study.  But  let  them  not  form  unreasonable  rouse  the  jealousy  of  pride,  (a  feeling  from  which 
expectations,  and  charge,  <as  has  often  been  done  with  artists  do  not  usually  enjoy  any  exemption,)  than 
acrimony,)  the  disappointments  arising  from  any  ever-  those  proffered  kindnesses  that  savour  of  officious  pro- 
rated estimate  of  their  own  Ulent,  upon  a  want  of  due  tection.  Let  the  source  whence  it  flows  be  ever  so 
support ;  where  that  support  could  neither  supply  de-  pure,  in  the  eyes  of  those  for  whose  benefit  it  is  offer* 
fective  genius,  nor  susuin  the  mistaken  measure  we  ed,  it  is  not  easily  divested  of  a  qualifying  sentiment 
are  too  apt  to  form  of  our  own  acquirements.  of  humiliation  in  the  acceptance,  or  suspicion  of  osten- 

There  ia  no  country  in  £urope  in  which  so  much  tation  in  the  bount;^,  which  defeats  half  its  purpose. 
money  has  been  lavished  by  private  individuals  on  the  All  that  is  required  is  not  to  withhold  those  aids  and 
works  of  art,  and  onartista,  as  in  England;  yet  how  that  protection  which  genius  lays  claim  to  as  of  right; 
little  advantage  it  haa  operated  on  the  improvement  of  and  while  we  offer  them  with  the  hand  of  munificence 
.the  art  iUelf  is  too  obvious.  Like  bounties  in  general,  as  a  tribute  to  the  art,  to  preserve  a  due  consideration 
which   are  often   of  very  doubtful  policy,  pecuniary    for  the  feelings  of  the  artist. 

encouragement  haa,  in  matters  of  art,  been  found  to        The  objects  of  a  painter's  study  are  of  that  costly 
defeat  its  own  object,  by  multiplying  the  claimants,    nature,  that  he  can  rarely  look  to  any  other  means  of 
faster  even  than  the  means  ofgain  are  proffered  ;  and  by    acquiring  them  than  to  the  public  institutions  of  his 
creating  a  swarm  of  idle  competitors,  whom  the  temp-    country.    And  in  most  parts  of  the  Continent  where 
tation  of  profit  had  withdrawn  from  more  useful  occu**    the  fine  arts  have  been  cultivated,  ample  treasures  have 
pations.  In  fact,  themultitudewhonow  follow  the  profes-    been  liberally  opened  for  the  artist's  use,  as  well  as 
aion,  ia  one  great  cause  of  the  scarcity  of  good  artists,    for  the  public  gratification  and  general  improvement  of 
£very  pretender  who  daubs  the  sembUince  of  nature's    taste,  which  we  are  sorry  to  confess  have  been  grie* 
image,  thinks  himself  a  painter,  helps  out  his  deficien-    vously  neglected  in  our  island.     Even  to  this  day  an 
€ie»  with  the  trickeries  of  the  trade,  and  conceives  that  he    artist  must  despair  of  prosecuting  the  studies  essential 
thus  has  mastered  all  the  noble  attainments  of  this  delight-    to  his  art,  unless  he  can  accommodate  fais  means  to  an 
ful  but  difficult  art.  Formerly  the  regular  apprenticeship    expensive  journey  and  a  Ions  residence  in  foreign  coun. 
of  years  of  toil  and  study  under  the  best  masters  of  the    tries,  where  those  aids  are  placed  within  his  reach.  Not 
day,  preceded  the  first  step  to  the  name  of  painter ;  the    that  we  are  deficient  in  the  possession  of  valuable  speci- 
variety  of  learning  required,  exhausted  the  scope  of  the    mens  of  ancient  art ;  for  in  tne  numerical  riches  of  cood 
then  existing  sciences ;  and  a  great  painter  was  at  the    pictures,  the  sum  contained  in  England  alone,  is  perhaps 
aaroe  time  a  man  of  great  learning  and  general  ao    fully  greater  than  that  possessed  by  any  of  the  continent 
quirements.     In  the  present  age,  instead  of  the  fertile    tal  kingdoms.    But  to  the  artist  as  to  the  stranger  they 
soil  of  genius  and  learning,  where  alone  the  arts  were    are  altke  inaccessible,  except  under  circumstances  of  in-  ' 
formerly  cultivated,  crowds  of  vain  and  heedless  pre-    convenience  and  constraint,  which  renders  the  hasty  eon- 
tenders,  set  to  work  with  minds  stuffed  with  dross  and    templation  of  them  equally  fruitless  of  utility  as  of  gra« 
rubbish,  out  of  which  spring  weeds  profusely.  tification ;  for  it!  is  only  from  the  habitual,  deliberate. 

It  is  a  dangeroua  thing  to  consider  genius  as  omni-    and  repeated  study  of  the  works  of  the  great  masters, 
potent  in  the  fine  arta.    Truth  will  divulge  to  every    that  any  benefit  or  improvement  of  taste  can  be  expect^ 
man's  own  mind  how  much  we  owe  to  the  suggestions    ed  to  arise.  The  mere  cursory  transit  of  a  gallery,  how- 
and  attainments  of  others,  however  much  vanity  may    ever  richly  stored,  only  serves  to  whet  the  edge  of  oar 
tempt  us  to  throw  a  veil  over  these  helps ;  and  what    privations.     We  speak  with  reference  to  the  arts  abne, 
we  consider  the  result  of  genius  in  the  great  masters,     when  we  lament  the  seclusion  of  these  great  models  of 
is  often  more  the  fruit  of  anxious  labour  and  study,  than    excellence  from  a  more  unreserved  inspection ;  for  we 
of  any  intuitive  quality.     Those  accustomed  to  teach  in    are  well  aware  that  it  is  a  consequence  c^  habits  peco- 
tlie  academies  of  painting,  have  generally  found  that    liar  to  this  country,  and  far  too  valuable  to  its  charac* 
the  slow  and  laborious  student  was  far  more  likely  to    ter  and  welfare  to  desire  any  change  in -that  respect 
rise  to  eminence,  than  those  who  pressed  forward  in     While  the  country  residences  of  our  nobility  continue 
the  confidence  of  genius.    After  every  thing  is  acquired    to  be   ^as  we   trust  they  ever  wilM    their   principal 
that  experience  can  teach,  an  ample  field  will  yet  re-    abode,  there  is  little  chance  of  seeing  tne  valuable  works 
main  for  the  exercise  of  genius  and  invention.  The  scope    of  art,  of  which  they  are  the  chief  repositories,  assem* 
is  boundless.    But  the  basis  of  painting  ought  to  be  laid    bled  in  our  towns,  as  is  generally  the   case  abroad, 
on  study,  on  an  intimate  knowledge  of  the  practice  and     But  we  cannot  see  that  these  valued  habits  are  at  aM 
discoveries  of  the  best  masters,  on  acute  observation  of    incompatible  with  such  arrangements,  ad  would  occa* 
nature»andunweariedcombat  with  the  difficulties  of  ex«    sionally  enable  these  works  to  be  rendered  conducive 
ecution.   These  are  the  substantial  promoters  of  the  art,     to  the  general  improvement  of  taste,  and  to  the  study 
and  in  so  fiir  as  associations  or  private  patronage  can    of  our  artists,  without  either  risk  to  the  pictures  or  in- 
supply  facilities  of  employment^  and  objects  of  emula«     convenience  to   their  possessors.     A  very  successful 
lion  and  of  study,  they  have  done  their  part.  experiment  of  this  kind  has  already  taken   place  m 

It  is  not  an  unusual  error  in  institutions  of  this  de-    Edinburgh,  and  the  advantages  that  have  flowed  from 
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kfflgiothat  eStirt  are  so  conspicuoup^  that  it  cannot  fail  to 
f^'rd-  prove  highly  Ratifying  to  those  who  have  furnished 
n"^  the  means  of  it«  accomplishment. 

Wc  earnestly  hope  that  the  scheme  may  be  perae^- 
vercd  in,  and  meet  with  the  essential  support  of  those 
possessing  pictures  of  acknowledged  excellence.  The 
exhibition  of  old  pictures  is  the  most  important,  but 
thnt  of  modem  artists  is  not  without  its  use;  and  if 
both  exhibitions  could  be  accomplished  at  the  same 
time,  we  think  it  would  be  better  still.  We  see  no 
reason  why  the  efforts  of  modem  art  should  not  be 
brought  into  fair  collision  with  the  works  of  admit- ' 
ted  merit  from  the  pencil  of  the  first  masters  of  anti- 
quity ;  it  is  the  only  test  by  which  modem  works  can 
find  their  level  of  merits  uninfluenced  by  the  glare  of 
partial  estimation.  The  adulations  or  well  meant  com- 
mendations of  friends,  whose  want  of  skill  ought  to 
disarm  their  praises  of  much  weight,  is  notwithstand- 
ing so  generally  acceptable,  and  so  much  in  unison 
with  the  delusions  of  self-conceit,  as  to  prove  highly 
injarioas  to  improvement,  unless  effectually  controlled 
bjr  some  surer  test.  In  Greece  the  nation  at  large, 
nucb  to  the  benefit  of  the  artist,  passed  judgment  on 
his  works,  and  determined  whether  they  were  worthy 
to  be  bung  up  in  the  porticos ;  where,  for  the  grati- 
fication of  the  people,  and  die  emulation  of  rising  art- 
uts,  constant  exhibitions  of  the  best  worics  took  place/ 
Even  the  temples  of  their  gods  were  often  dedicated 
(0 the  same  use;  in  which  practice  they  were  follow- 
ed by  the  Romans  at  a  later  period.  That  the  same 
ssage  prevailed  in  the  Catholic  world,  however  much 
it  may  have  become  the  object  of  religious  abuse,  was 
aotwithstanding  of  most  essential  service  to  the  arts. 

As  yet  we  have  access  to  no  public  collections  un- 
fiettered  by  troublesome  formalities,  or  more  obnoxious 
solidtatkms;  and  of  Uie  many  and  valuable  private 
coiOeedons,  the  faabitual  privacy  of  our  domestic  mode 
of  life  forbids  the  freedom  of  inspection.  Whereas 
with  our  neighbours,  the  artiit,  as  well  as  the  public  in 
genera),  enjoy  the  most  unreserved  and  liberal  access 
to  the  collections,  both  public  and  private.  In  the 
public  coHeoiions,  and  even  in  some  of  the  private 
«Ms,  facilities  are  afibrded  for  the  copying  of  pictures, 
md  the  study  of  artists,  whidi  shows  the  most,  com- 
mendable zeal  for  the  improvement  of  painting. 

While  we  flock  in  thousands,  and  tens  of  thousands, 
to  profit  by  the  more  Hbetal  views  of  our  neighbours 
io  the  exhibition  of  their  picture  treasures ;  we  lavish 
^iHi  sums  in  the  acquisition  of  similar  works  of  art; 
and  then  send  them  to  Britain,  that  they  may  be  bu« 
ned  and  hid  from  view,  until  they  chance  to  stray 
into  a  sale-room,  which  is  fbrtunately  not  an  unfre* 
t]uent  occurrence.  The  hidden  treasures  of  this  de- 
scription in  Britain  cannot  but  be  very  great;  and  we 
would  venture  to  assert,  that,  were  the  pictures  con* 
tsincd  in  the  vnrions  ro3ral  rendenoes  assembled  toge^ 
ther,  and  armged  as  a  national  gallery,  Paris  could 
no  longer  boast  of  her  Louvre  as  unique  in  the  dis- 
pliy  St  die  riches  of  art.  Such  a  gallery,  establish^ 
ed  in  London,  upon  terms  of  admission  and  use,  as  li* 
heral  and  jndicions  as  that  of  the  Louvre,  would  prove 
of  inodculable  benefit  to  the  art,  and  worthy  of  the 
Well  known  taste  and  munificence  of  our  sovereign. 
The  want  of  sudi  an  institution  is  a  subject  of  re- 
prasdi  we  have  long  had  to  submit  to  from  our 
Ki^bomsy  which  we  would  willingly  have  removed, 
seeing  the  means  -are  so  invitingly  within  our  reach. 
We  have  heard  a  surmise,  that  mnt  an  idea  had  occuf^ 
Kd  to  his  msjesty  himself,  and  we  look  forward  with 
hope,  thatit  mxy  in  due  time  come  to  bear  the  wiahed* 


for  fruit.  There  are  tnany  private  collections  in  Eng-  Painting  in 
land  of  great  extent  and  value,  and  we  have  HttTc  England. 
doubt  that  if  such  a  scheme  as  a  great  national  gallery, 
founded  on  the  riches  of  the  royal  collections,  was  to 
take  effect ;  the  liberality  of  the  proprietors  of  many  of 
the  private  collections  would  lead  them  to  contribute 
to  the  completion  of  so  desirable  an  object. 

However  much  experience  may  shake  our  confi- 
dence in  the  utility  of  academies,  and  their  exertions 
for  the  promotion  of  the  arts;  there  can  exist  no 
doubt  as  to  the  advantages  of  exhibitions  in  general ; 
in  exaking  and  purifying  public  taste,  and  in  affording 
those  indispensable  facilities  without  which  the  artist 
can  never  pursue'  his  studies  to  advantage.  They 
work  out  their  object  without  the  risk  of  officious  pro- . 
tection';  students  are  at  liberty  in  their  own  way  to 
take  their  use  of  them  $  and  with  the  energy  common 
to  those  engaged  in  the  pursuits  of  the  fine  arts,  there 
is  little  doubt  that  very  efiectual  use  will  be  made  of 
such  opportunities.  We  may  with  great  justice  attri- 
bute the  backward  state  of  the  arts  in  this  country,  to. 
the  difficulty  an  artist  has  of  prosecuting  the  study,  of 
s.eeing  good  pictures,  €lr  of  obtaining  those  aids  and 
encouragements  so  fVeely  proffered  to  the  foreign  art«, 
ist,  rather  than  to  any  want  of  genius  or  aptitude  in 
our  own  Countrymen.  Let  us  then  remove  these  de- 
pressing circumstances,  and  give  our  artists  the  same 
advantages  enjoyed  by  their  brethren  in  bther  conn- 
fries,  and  we  shall  not  fail  to  find  the  prevalence  of  a 
better  taste,  in  a  short  time,  demonstrate  its  efficacy. 

We  do  not  mean,  however,  to  maintain,  that  exhibi- 
tions  of  pictures  ace  omnipotent  in  the  promotion  of 
the  arts,  or  calculated  to  supersede  other  aids  ;  far  less 
to  assert,  that  wherever  the'  facility  of  studying  good 
pictures  has  existed,  there  the  arts  have  been  found  to 
flourish.  Experience  has  in  several  instances  shown 
the  contrary,  and  th^t  there  are  other  circumstances 
infiuencing  the  taste,  energy  t  and  progress  of  improve- 
ment, of  sufficient  force  to  counteract  the  favourable 
tendency  of  such  facilities  to  study.  But  this  we  may 
with  confidence  maintain,  that  it  is  a  means  of  en- 
couragement the  most'  safe  from  perversion,  and  the 
most  likely  to  prove  effectual ;  provided  we  add  the  in- 
dispensable stimulus  to  improvement  and  exertion, 
which  a  reasonable  demand  for  the  productions  of  suc- 
cessful industry  can  in  no  case  dispense  with.  We 
are  not  apprehensive  that  the  sparks  of  original  genius 
will  become  quenched  in  the  habits  of  copying,  which 
such  facilities  are  calculated  to  induce.  This  argument 
has  been  urged  as  an  objection ;  and  no  doubt  very' 
conspicuous  cases  exist,  where  the  profusion  of  first- 
rate  works  of  art  constantly  under  the  eyes  of  the 
resident  artists  has  occasioned  a  system  of  servile 
oopyti^,  which  has  superseded  any  efi^orts  in  original 
composition.  But  for  this  result  tnere  were  sufficient  ^ 
local  reasons,  and  where  such  effects  take  place,  the  ' 
original  spark  is  probably  not  very  vivid. 

Except  with  a  view  to  acquire  the  useful  hints  of 
experience,  as  to  the  best  manner  of  representing  par- 
ticular effects  and  objects,  a  judicious  student  strives 
less  to  acquire  the  manner  and  mechanism  of  a  great 
mastery  than  the  spirit  and  fire  that  inspired  his  genius. 
Heisnoty  moreover,  to  follow  with  blind  confidence 
even  the  greatest  masters,  as  if  perfection  followed 
«very  touch,  for  faulu  are  to  be  found  in  most  of 
them;  he  must  carefully  and  advisedly  study  their 
merits,  nor  suffinr  himself  to  be  led  away  by  any 
conceit  of  penetration.  Rented  study  seldom  fails 
to  point  out  something  to  which  we  were  blind  before; 
which  ooght  to  satisfy  us.  of  the  falladous  condusions 
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Piiiitiog  in  10  apt  to  follow  that  aott  of  firet^sigbt  acuteness  which'  and  our  minds*  aecustomed  to  think  the  thoughts  of  the  PiiM 

Kngland.    qq  many  pretend  to  possess.    It  is  accordingly  not  noblest  and  brightest  intellects,  are  prepared  for  the  dis-  ^<| 

^""^^■^  unusual  to  sec  the  very  worst  parts  of  a  master's  works  covery  and  selection  of  all  that  is  great  and  noble  ia  "^ 

imitated,  because  they  happened  to  accord  with  some  n#tare.    The  greatest  natural  genius  cannot  subsist  on 

particular  view  or   fancy,   which  the  copyist    may  its  own  stock.     He  who  resolyes  never  to  ransack  any. 

have  previously  imbibed.    It  is  always  hazardous  to  mind  but  his  own,  will  be  aoon  reduced,  from  mere 

imitate  too  closely,  for  what  most  deserves  imitation  barrenness,  to  the  poorest  of  all  imitations ;  be  will  be 

in  a  great  master,  is  in  truth  inimitable;  namely,  his  obliged  to  imitate  himself,  and  to  repeat  what  he  hu 

genius  and  invention,  his  address  in  working,  and,  in  before  often  repeated/'    An  examination  of  the  earlier 

short,  whatever  falls  beyond  the  scope  of  rules  to  teach,  works  of  most  of  the  great  masters  will  accordingly 

It  is  mere  buffoonery  to  adopt  the  manner  of  any  show»  that  they  invariably,  worked  out  their excellenos 

master   inconsiderately,    however    great    his   name,  by  indastrioasly  imitating  the  perfections  of  their  pre^ 

Profitis  to  be  derived  from  great  and  patientstudyalone^  decessors,  aa  a  mine  out  of  which  they  prepared  to 

from  cautious  decision  in  choosing  our  study,  both  ehborate  a  purer  naetal. 

to  the  master  and  his  qualities;  with  acute  discern*        We  may  mention,  as  another  essentia)  advsntsgeof 

ment  to  discover  the  faults  to  be  avoided.    And  aa  the  exhibitions  of  good  pain^ntgSi  the  influence  it  it 

the  great  secret  of  art  is  to  conceal  art,  we  cannot  ex*  likely  to  have  in  improriog  the  public  taste.   For  until 

pect  to  discover  it  at  once^  but  must  search  oot  iu  a  general  feeling  for  the  real  excellenoe  of  art  is  exctt* 

hidden  virtues.  ed,  the  painter's  eferts  will  prove  fruitless,  as  he  ii  di- 

Nothing  requires  the  aid  of  a  master  more  than  to  turally  led  to  work  on  the  model  of  what  meets  with 

point  out  the  proper  objects  for  study  and  imitation,  to  general  approbation.    It  is  only  from  the  habitual  and 

direct  the  student  to  the  manner  of  handling,  instead  of  attentive  contemplation  of  the  worka  of  real  genius,  that 

imitating  the  identical  strokes  of  the  master'a  pencil,  this  purifying  of  public  taste  can  take  ^ce.   And 

which  would  be  more  the  work  of  a  forger  than  of  an  however  paradoxical  it  may  eppear  to  those  wboce  at* 

imitator.    He  must  not  attempt  what  is  beyond  his  tention  has  never  been  turned  to  the  study  of  painung, 

powers^  which  students  are  too  apt  to  do;  it  is  tmt  a  it  is  not  the  leas  true  that,  although  it  is  an  art  poreij 

sorry  employment  of  time  to  limp  alter  any  master,  imitative  of  nature,  it  requhres,  notwithstanding,  both 

however  perfect ;  and  his  very  perfections  may  be  so  experience  and  study  either  to  understand,  or  eortectlj 

foreign  to  the  conceptions  of  a  student,  as  to  render  all  to  appreciate  ita  finest  productions.   It  is  no  asaumptioo 

attempts  at  imitation  fruitless.    We  must  previously  of  piedantry,  or  perversion  of  refinement^  when  weai* 

elaborate  in  our  own  minds  the  ideas  conceived  by  aert,  that  it  is  necessary  to  be  familiar  with  the  art,  to 

another,  before  they  can  be  employed  to  purpose  :'  derive  pleasune  and  taate  the  merita  of  its  productions* 

we  must  be  ourselves,   for  there   is   not  one  in  a  It  were  impossible  to  account  for  the  general  diffunoa 

thousand,  whose  cast  of  genius  can  in  aH  points  be  of  taate  for  music  and  painting  in  Italy,  not  ooofinedto 

made  to  quadrate  with  our  own.    We  roost,  there-  the  higher  dasaes  of  aociety  au>ne,  but  equally  pervad* 

fore,  be  able  to  discriminate  what  is  suitable  from  what  ing  those  ranks  which  in  this  country  never  bestow  a 

is  not,  so  as'  to  profit  by  all  we  see.    And,  above  thought  on  such  matters^  but  for  the  omtinued  eibibU 

alt,  we  must  qualify  the  food,  by  xlrinking  at  the  foun«  tions  and  opportunities  of  freely  cultivating  that  parti- 

tain-head  of  nature ;  and,  while  we  use  the  experience  oular  taate.    Where  the  great  bulk  of  aociety  are  mom 

of  others,  give  full  sway  to  the  bent  of  whatever  geniua  or  lesa  imbued  with  correct  notions  of  art,  there  ia  less 

we  rosy  possess.    We  must  never  lay  aside  our  own  chance  of  artiata  stopping  short  in  their  career,  u  w 

strength  to  lean  on  the  strength  of  others;  for  many  frequently  happens  in  this  country,  from  overrating 

are  in  reality  capable  of  exertions  which  they  never  their  own  attainments.    An  artist  who  oouoeives  he  bai 

conceived  to  be  within  their  reach  ;  and  he  is  never  reached  anr  elevated  point  of  exeelleDce,  seldom  makes 

far  distant  from  the  mark,  who  resolves  to  strive  for  it.  any  farther  proffreas,  unless  the  perauaaive  voice  of  pub* 

At  the  same  time,  inexperience,  and  the  wantonness  of  lie  opinion  should  dispel  the  delusion,  auid  induce  him 

imagination,  often  require  a  curb  to  temper  our  speed,  to  resume  with  modesty,  but  with  vi^ur,  those  effxta 

which  the  careful  study  of  the  works  of  acknowledged  to  advance  still  farther,  which  no  artist  ought  ever  to 

excellence  will  furnish.  relax.    The  life  of  a  painter  who  aima  at  exoeUenoe  ii 

In  painting,  we  are  not  to  etpeet  prodigies  any  more  far  from  a  life  of  repase*  The  moment  he  thinks  he  htt 

than  in  other  arts ;  it  must  advance  to  perfection  by  done  enough  for  fame,  and  may  in  future  practise  for 

progressive  degrees,  where  every  succeeding  artist  takes  amusement  or  profit,  kta  improvement  ia  at  an  end ;  ht 

advantage  of  all  the  experience  of  his  predecessors;  begins  to  fall  offhand  will  inevitably  aeltle  into  nuauisr* 

And  there  is  nothing  more  likely  to  impede  its  progress  iam  and  insipidity. 

than  that  mistaken  bitterness  with  which  all  imitation,  -  The  fi^equent  exhibition  of  worka  of  improved  uieiitt 
even  the  most  judicious,  is  hiveighed  against,  as  if  the  in  the  exonlenoe  of  which  we  may  with  aafety  confide, 
jcharacter  of  an  artist  became  thereby  compromised.  So  thus  places  a  teat  in  every  one'a  hand,  by  wUch  ta  trj 
that  excellence  is  attained  by  an  artist,  every  means  the  merita  of  modern  art.  The  odlliaion  uaay  prove  se- 
nsed ifl  equally  lawful  and  commendable,  whether  he  vere,  but  it  ia  a  salutary  medic&ae,  amd  the  only  <*>^ 
draws  from  the  pure  source  of  genius  alone,  or  accom^  that  can  purify  and  elevate  the  art.  In  every  point  of 
plf shes  a  judicious  improvement  of  the  experience  and  view,  therefore,  we  must  commend  thie  means  of  ia>- 
attainments  of  others.  Sir  Joshua  Rejmolds  very  just^  provement,  even  when  viewed  in  tis  aanowcst  spbm 
ly  observes,  "  that  it  is  by  being  conversant  with  the  «8  creating  that  taate  which  seeka  for  itagaatifieatieoiD 
inventions  of  others,  that  we  learn  to  Invent ;  as  it  is  by  purchasing  the  works  of  our  modem,  aviiais,  and  therf* 
reading  the  thoughts  of  others,  that  we  learn  to  think.*^  by  creating  a  powerful  «stimnlut  to  emMlatioci*  In  eoiUy 
He  adds,  "  When  we  have  had  continually  befbre  ua  fbmiture^and  in  the  splendid  deoevatiott»of -our  boaasa, 
the  great  works  of  art  to  impregnate  our  minds  with  -we  are^  perhaps^  not  exceeded  by  our  coDtiBental  neigh- 
kindred  ideas,  we  are  then,  and  not  till  then,  fit  to  pro-  -boura  i  but  with  them  the  taste  foe  pinluves  tuioa  ^ 
duce  something  of  the  same  species.  We  behold  all  chief  amount  of  what  ia  bestowed  ob  cnbelHaivacet 
about  us  with  the  eyes  of  these  penetrating  observers ;  iowarda  that  ohanneL    Were  the  faahiaa  of  our  coantiy 
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^ifl  10  this  Kipeet  to  tike  a  turn,  snd  to  Mud  Mine  portkiii  flj  their  place.    An^  cm  the  conttiryi  the  picture  we  PaiDtinf  m 

M*  of  that  wealth  towards  the  enoovragemeot  of  art,  the  xaaj'haTe  pesaed  over  «a  unworthy  of  reniark,  may  he»  BBgiand. 

f^  efeet  would  prove  of  hicalcnlable  iMlvantage :  the  ge-  made  to  burst  upon  us  in  all  its  glory,  by  simply  ap«  "^ 

nius,  we  are  persuaded,  exists,  and  wants  but  the  im^  plying  the  talisman  of  a  celebrated  name. 

petua  to  rouse  its  eA^rgies.  Among  the  connoisaturs  of  Italy,  there  is  very  little 

There  ia  another  eireumstanee  matiaially  ixijurious  of  this  sort  of  pedantry  observable;  they  know  that 

in  this  country,  to  a  general  diffusion  of  taste  for  the  there. are  very  few  ooUections,  however  choice,  which 

fine  arts,  or  feelings  of  cordial  good  will  towsrds  their  do  not  contain  copies  that  pass  for  originals,  and  per- 

interests,  arising  kcm  the  disgust  oocasioned  by  a  sort  haps  sure  not  of  mferior  merit.  It  often  occurs,  that  wnere 

of  oSemive  pedantiy,  prevalent  among  those  who  have  there  are  several  pictures  of  the  sfuae  subject,  the  ques- 

hid  a  few  opportunities  of  seeing  good  pietures.     Th^  tion  of  originality  haa  forages  remained  a  matter  of 

detail  their  superficial  dogmas  and  oritietsme,  with  a  doubt,  notwithstanding  the  most  acute  scrutiny ;  and 

degree  of  confidence  which  occasions  the  ait  itself  to  the  best  judges  in  Ituy  do  not  seem  to  consider  their 

be  undervalued ;  and  the  acquirements  contemned  mm  knowledge  as  at  all  coropronused,  by  expressing  igno- 

fnToloiis  and  unprofitable,  which  tend  to  generate  sndi  vanoe  of  the  hand,  while  they 'bestow  unreserv^  praise 

ffimiy  cant    Wnh  our  neighbours,  whm  the  means  on  the  work  itaelC    This  sort  of  verbal  oritidsm,  (if  we 

of  ixrfbraistion  are  alike  familiar  and  open  to  all,  the  may  apply  that  expression,)  is  in  general  but  the  sub- 

well  bforuied  dassee  of  society  are  generally  suflicientl^  terfqge  of  ignorance  and  conceit ;  it  requires  no  ialent, 

conversant  with'the  subject,  to  predude  the  opportune  and  rests  upon  the  mere  mechanical  address  which  iW- 

ty  of  any  sudi  vaunMog  pedantry.    Neither  are  they  miliaria  in  any  art  supplies  ;  which  enables  the  profici- 

exposed  to  the  offensive  jargon  of  technicslities,  under  ent  to  recognise  the  hand  of  the  artifioerj  without  being 

vhichso  much  superficiai  pretension  is  often  hid.    The  s^  all  susceptible  to  the  feelings  or  |;eoio^  whidi  in- 

whde  art  of  picture  knowledge,  and  all  the  gratifie»>  epired  the. work.    We  are  apt  to  criticise  and  to  pick 

tioo  to  be  derived  to  those  possessing  that  knowledge*  ont  fiiults  and  imperfections  in  the  works  of  art,  before 

fma  the  contemplation  of  the  finest  works  of  art,  vrauld  we  have  learnt  to  discover  and  judge  of  their  beauties^ 

Men,  sccording  to  a  very  prevalent  idea,  to  centre  which  is  an  acquirement  that  ought  certainly  to  pre> 

i&  the  important  scrutiny  of  fixing  the  originality  cede  the  office  of  censuring.    But  theie  poii^ts  of  ooo^ 

of  the  work, 'or  of  degrading  it  to  the   insignifi-  plaint  would  s|H9edily  disi^ear,  were  the  means  af« 

cnce  of  a  copy,  however  masterly  the  pctlbrmance  lorded  of  indudng  a  more  mmeral  diffusion  of  taste 

nay  be.    This  is  the  experimentum  cruos  by  which  for  the  fine  arts,  and  a  greater  di^gree  of  attention  to  their 

sO  pretensions  to  taste  or  acquaintance  with  the  art  advancement    Had  me  great  works  ci  literature  andi 

most,  in  the  opinion  of  sokne,  stand  or  fall.     In  an  science  been  withheld,  or  of  diffieult  acquisition,  we 

hiitoiical  point  of  view,  we  grant  the  indispensable  ne«  doubt  if  our  £ame  in  these  matters  would  have  stood 

ttnitj  of  predaion  in  this  particulav»  to  enable  us  to^  so  pre<«minent  as  it  does;  and  there  is^very  reason  t(> 

diav  a  correct  eetimate  of  tb^  progress  of  art  under  all  suppose  that  equal  facilities  with  respect  to  ^he  fine 

itsditaaistanoes  and  vidssituaes.  But  as  bearing  upon  arte  would  have  been  attended,  with  similar  effects, 

ft  correct  taste,  and  suseeptibtlity  of  the  pleasures  to  be  Nature  may  prepare  the  germ  of  ^^ius,  and  roust 

deriredfrom  the  fine  arts,  we  consider  it  of  the  same  aopply  the  necessary  «ptitude>.  but  it  is  the  fadlitiea^^ 

dunoter  as  that  ^sort  of  black-^'letter  pedantry  which  so  ef  study,  and  the  sttmulus  to  emidi^n>  which,  alqne 

often  ssrames  the  guise  of  literature.  can  bring  it  to  bear  firuit 

There  are  several  writers  on  the  subject  of  painting,  We  admit,  with  pleasure,  that  a  very  gratifying 

•udiu  Richardson,  Lanxi,  Turnbull,  and  others,  who  diange  has  within  these  few  years  taken  pU^  in  this 

pe  rules  by  which  to  distinguish  original  pictures  uonntry;  the  public  taste  is  rapidly  improving,  and 

ffom  copies ;  abd  there  are  no  doubt  a  few  particular  we  trust  that  the  period  is  not  far  distant  when  the 

iDdicitions,  sufficiently  known  to  those  who  have  evev  privations  above  alluded  to  may  no  longer  be  a  theme 

nade  pictures  the  subject  of  their  attention.    But»  in  of  oomplaint  to  our  native  artists.    And.  whihs  we  have 

general,  there  ta  nothing  more  vsgue  and  uncertain  ;  not  hesitated  to  remark  with  freedom  the  particulars  ii^ 

oor  can  ve  spesJc  with  decision  as  to  the  original  cha*  whichwe  conceive  our  practice  as  yel  deficientt  we  are 

ncter  of  a  picture,  without  great  practical  knowledge  ftr  fnnn  being  insensible  to  thegreat  excellence  of  some 

of  the  art,  perfect  acquaintance  with  its  history,  and  indi  vidua!  artists  in  both  quarters  of  the  island;  and 

^h  the  history  of  the  artists  themselves.   To  a  person  most  cordially  participate  in  the  general  fading  of  gri^ 

nqaaKfied  to  jud^,  rules  become  quite  as  unnoeessarv  tification,  excited  by  a  late  instance  of  distinguished 

SI  they  are  unavailable  to  a  person  deficient  in  such  honour  oonftifed  on  our  respected  Qountrymaq,  Sir 

points  of  knowledge.    And  we  generally  find  that  the  Henry  RaobuBa. 
penoRs  most  capable  of  judging  are  those  most  cauti* 

oQs  of  pronouncing ;  as  experience  shews  Hiat  it  is  a  There  Is  a  branch  of  painting  upon  which  we  have 

nutter  in  which  we  must  confine  our  pretensions  within  not  as  yet  touched  at  all»  and  we  fear  that  .our  limits 

very  narrow  bounds.    Many  instances  have  occurred,  will  scaroely  admit  of  our  exceeding  a  viery  few  obaer* 

vberethe  painters  themselves  have-been  deceived  with  vadons;  we  allude  to  Economical,  or  House  Painting, 

reunite  their  own  works,  mistaking  the  copy  for  the  -Within  these  few  years,  a- very  remarkable  improve* 

<^pal.    And,  in  the  collections  of  some  e^  the  firtt  ment  in  this  mode  ef -embeUisiuneaft  haa  begun  to  ap- 

sad  most  skilful  artists,  many  copies  have  been  found,  pear,  but  a  great  deal  still  remains  to  he  done  before 

of  the  ori^aKty  of  which,  they  hsd  passed  their  lives  we  can  equal  the  ^proficiency  of  Italian  artists  even  in 

in  the  fallest  confidence.    It  is  very  common  to  despise  this  humble  sphere  oP  the  art.    With .  us,  the  practice 

sH  copies,  as  a  sort  of  base  coin  which  we  view  with  a  is  ehiefiy  confined  to  that  of  a  mere  handicraft,  where 

degree  of  repoguanoe  often  exceedingly  misapplied ;  we  little-refinement  ia  sought  for,  beyond  thersimpla  usagp 

ve  perhaps  at  first  struck  with  the  beauties  of  a  picture,  of  the  painter's  shop,  the  mixing  up  of  colours,  and 

lad  weigh  iu  merits  with  a  just  sppreciation ;   but,  their  smooth  application  to  the  wall.  Whereas,  in  Italy,. 

rottie  our  suspicions  of  its  originality,  and  all  its  beau-  the  study  and  acquirements  of  a  house  painter  are  Kttle 

^  vaaish  in  a  mementi  while  innumerable  faults  sup-  inferior  to  what  is  requisite  for  the  higher  branches  of 
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F«"tingtn  the  art ;  and,  in  fact,  th^  practice  of  both  is  not  nn*  xntroduoe  aomewhat  of  the  address  and  elegance  toPaiJ 
KnjrlnnH. «  frequently  combined*     They  are  more  conversant  with    which  this  art  has  been  brought  in  Italy,  in  the  study  ^-^ 
the  science,  as  well  as  with  the  practice,  of  colouring;    of  their  infinitely  varied  modes  of  emMlishment,  by  ^'^* 
with  the  rules  of  harmony,  and  with  the  composition,  of   combinatiooQ  of  colours  ;  of  their  superior  imitationi  of  "^^ 
omamentalpaintinginallitsbranchesjsothattheirworks    marbles,  basso  relievos^  and  drapery,  in  wl^icb  they 
might  be  transferred  to  canvas,  and  admired  for  their    display  so  much  truth  and  elegance  of  fancj ;  and  d 
excellence.     In  fact,  the  great  frescos  of  the  first  ma»-    their  arabesques,  trellis  work^  and  the  more  delicate 
ters,  which  have  been  the  admiration  of  ages,  were  but    mode  of  entablature  painting.     Youi^g  men  inteudiog 
a  part  of  the  general  embellishment  of  the  churdies  to  prosecute  this  branch  of.  artt  ^fter  having  acquired 
and  palaces  of  Italy.     And  the  most  celebrated  names    avificient  immiliarity  in  the  attainments  of  the  drawing 
in  the  list  of  artists,  have  left  memorials  of  their  fame    academy,  would  experience  incalculable  benefit  from 
in  the  humble  decorations  of  the  arabesque,  in  whidi  a  few  years  study  and  practice  under  some  of  the  be4 
all  the  exuberance  and  playfulness  of  fancy  is  display-  foreign  masters.    It  would  be  the  means  of  obtaining 
ed,  as  well  as  the  roost  enchanting  harmony  of  brilliant  for  the  art  itself  a  higher  place  in  the  scale  than  wh^c 
colours.     It  is  in  this  essential  point  of  harmony  that  it  now  holds,  as  a  mere  trade,  where  the  skill  and  lui. 
our  practice  is  particnlarly  defective ;  we  rarely  see,  in  duity  of  a  handicraflsman  seems  to  be  all  that  is  con« 
the  sljoaple  painting  of  our  apartments,  any  combination  aidered  necessary.     With  the  study  and  acquirement 
of  colours  that  is  not  in  some  part  offiansive  agtinat  of  correct  taste,  and  jmore  extensive  inforaistion)  it 
even  the  common  rules  of  art;  if  there  are  any  rules  might  easily  be  made  to  resume  its  rank  as  a  liberal  art. 
observed,  save  those  of  mere  caprice  or  chance^-— «U        PAISL£Y,  a  town  of  Scotland,  in  Renfrewshire, 
though  there  are  certain  combinations  pointed  out  by  scarcely  5  mitea  SW.  of  Renfrew^  about  16  S£*  of 
the  laws  of  optics,  which  can  as  little  be  made  to  har-  Greenock,  and  little  more  than  7  of  Glasgow.    Pai^< 
monize  as  two  discordant  notes  in  music    T}ie  im^  ley  is,  at  this  day,  the  third  town  of  ScotUnd  in  mag- 
pleasant  effects  arising  from  such  erroneous  mixtures  nitude  and  population.     Its  houses,  and  those  of  ilie 
and  juxta-positions,  we  are  often  sufficiently  aware  of,  suburbs  connected  with  it,  although  arranged  in  com- 
without  having  the  skill  requisite  U>  assign  the  reason,  parativdy  few  streets,  are  spread  over  a  tract  of  grouml, 
any  more  than  the  painter  who  chose  them.                 >  the  length  of  which^from  east  to  west,  is  about  two  miles, 
This  accounts  for  the  prevalent  use  of  neutral  co^  while  its  breadth,  from  north  to  south,  is  soarcely  less  than 
lours  in  our  ornamental  painting,  which  is  less  liable  seven  furloi^s.  The  main  street  of  the  town  holdsa  &i« 
to  offend  by  whatever  bright  colour  it  may  be  re*  nuoua  course,  from  east  to  west,  receiving  from  the  for- 
lieved  ;    and  likewise  the  safer  and  more  agreeable  mer  quarter  the  great  Glasgow  road,,  losing  itself  on  the 
combination  of  the  different  shades  of  the  same  inde*  latter,  in  the  road  by  Beith  to  the  north  Ayrshire  coast 
finite  colour.     But  no  sooner  do  our  painters  attempt  towns,  and  varying,  as  it  proceeds  westward,  its  name, 
any  combination  of  decided  colours,  than  they  fail,  from  Gauze  Street,  successively,  to  Old  Smith  Hills,  the 
The  ornamental  painting  in  Italy  is  almost  entirely  in  Cross,  High,  Town<»head,  Well*meadow,  New  Sand- 
decided  colours,  of  the  most  brilliant  hue,  and  yet  al«  holes,  and  Broomlands,  Streets ;  names  all  borne  by  the 
ways  inexpressibly  pleasing  in  the  combinations,  be-  principal  line  of  street,  witbin  the  limits  of  what  may  in 
cause  the  rules  of  harmony  are  known  and  attended  strictness  be  denominated  the  town.  Another  long  street 
Co.  ~  Neither  is  this  proficiency  confined  to  She  decora<*  line  commences,  also,  as  respects  the  town  only,  on  the 
tipns  of  palaces,  or  the  more  elaborate  and  expensive  south ;  and,  under  the  names  of  Causeway-side,  St.  Mir* 
'Works  $  we  have  seto  in  dwellings  of  a  much  humbler  ran's,   and  Moss,  Streets;  St.  Jaipes's  Place,  andLove 
cast,  and  indeed  in  general  practice,  the  most  grace*  Street.;  crossing  the  other  line  at  the  quadrangular  area 
ful  designs  of  ornament,  painted,  not  in  the  simple  called  distinctively  the  Cross,  nyerges  in  the  road  leading 
manner  of  camayea,  but  displaying  every  possible  tint  to  Inchinnan  Bridges.  South  of  High  Street,  and  almost 
nf  bold  and  vivid  colouring,  and  melting  into  each  parallel  with  it,  extends,  to  the  length  of  about  six  far- 
other  with  all  the  skill  and  harmony  of  a  piece  of  bril«  longs,  a  spacious,  welUbuilt,  and  now  almost  completed 
liant  music.  street,  named  Georjg;e  Street ;  parallel  in  direction  with 
We  shall  not  exemplify  the  particular  defects  of  haiu  which,  but  yet  farther  south,  is  Canal  Street,  of  which 
mony  so  conspicuous  in  our  practice,  as  it  would  lead  much  remains  to  be  built  Of  the  space  between  the  main 
us  into  tedious  details;  we  wonki  only  hint  to  our  street  and  Canal  Street,  much  is  laid  out  in  streets; 
master  painters,  that  it  is  a  matter  requiring  far  greait«  two  of  which,  New  Street  and  Storey  Street,  are  close- 
er  study  than  they  seem  aware  of,  <as  so  few  examples  ly  built  and  fully  inhabited  ;  while  others,  as  Barclay 
occur  of  Mciifbl  oombinatbnin  their  works.    And  as  Street,  Barr  Street,  &c.  are. but  just  risen,  or  now  ris. 
to  the  subject  of  ornamental  paintings  aa  yet  we  mere-  ing.    These  all  lie  west  of  Causeway-side  Street,  to  the 
]y  tread  the  threshold ;  there  remains  a  great  deal  to  east  of  which  are  also  divers  streets  very  compactly 
be  learnt  of  that  -pleasing  art,  hot  we  fear  that  the  builL    North  of  the  main  line  again  there  is  but  little 
means  are  beyond  the  reach  of  that  class,  from  which  building,  with  tlie  exception  of  a.  few  abort  streets, 
the  practitioners  m  the  branch  of  house  painting  are  branching  from  it  pretty  far  towards  the  west ;  of  the 
usually  trained.    It  ia,  notwithstanding,  obvious,  fhun  buildings  upon  Oak-shaw  Brae,  and  of  about  a  dozen 
the  very  beautifttl  and  correct  imitations  of  the  vane-  regularly  disposed  streets  and  lanes,  built,  about  forty 
ties  of  wood,  so  much  in  use  at  present,  that  there  is  yeara  ago,  on  the  lands  of  Snandoun,  whence,  as  some 
far  from  a^y  want  of  capacityt  were  it  directed  to  the  think»  a  baronial  title  is  derived  to  the  heir-apparent 
many  excellencies  of  which  the  artiaausoeptible.  And  of  these  realms.  Snandoun*  (vulgarly  Sneddon)  Street, 
the  present  seems  a  favourable  moment,  when  the  prac-  is,  with   its  neighbour   streets  and  lanes,  built  on 
tioe  is  undergoing  a  change,  to  endeavour  to  lead  it  the  margin  of  the  river*  White  Cart,  which,  entering 
into  a  still  more  extensive  fidd  of  improvement.     To  Paisley  on  the  south-east,  makes  three  bold  curves, 

«  The  Prince  of  Walei  it  Baion  of  Saowdon,  Snandoun,  aad  Renfrew,  as  being  Frinoe  of  Scotland.    The  titles  are  themselTa  Scottiib* 

Now,  as  the  Stewart  family  bad  long  their  chief  seat  in  Eenfrewshire,  and  the  lands  of  Snandoun,  near  Paisley,  formed.  In  all  probabilitfi 
a  part  of  the  patrimonial  inheritance  of  that  illustrious  house,  it  does  not  seem  at  all  improbable,  that,  as  a  respected  fnoid  of  the  wAia  flf 
ihis  article  suggests,  the  baronial  title  of  Snowdon  actually  coupled  with  that  of  Renfrew,  was  derived  firom  the  very  liii^ii  qimtioe* 
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b  in  the  general  direcfcion  of  north-west,  and  then  flowi  dcdar  notice,  as  architectural  efforts.    Among  them   Pui»ky. 

p  Dorihwardin  an  almost  perfectly  straight  line;  tiil^  on  are  five  places  of  worship  of  the  establishment.     The     ~ 

'     getting  clear  of  the  buildings,  it  begins  to  grow  devU  Abbey  Churchy  a  venerable  remain  of  the  olden  time, 

ous  again.    In  the  town,  it  ia  crossed  by  three  stone  demands  to  be  first  noticed.  In  the  year  1164,  according 

bridges,  respectively  culled  the  Old  Br^ge,  the  New  to  Spotiswood,  but  1160  according  to  Crawfurd,  Walter, 

BriiJige,  and  the  Abbey  Bridge.     On  the  eastern  side  of  son  of  Allan,  ( Alan,^  and  Lord  High  Steward  of  Scot* 

this  stream  is  the  New  Town  of  Paisley,  consisting,  land,  founded,  on  his  lands  of  Pai3ey,  a  priory,  after- 

besides  Gsuxe  Street  and  Old  Smith  Hill's  Street,  of  wards  advanced  to  an  Abbey  of  Benedictines ;  whom« 

ibout  fifteen  others,  several  of  them  pretty  long,  dose-  thirteen  in  number,  he  brought,  along  with  their  prior- 

ly  builti  snd  populous ;  althon^h  it  is  but  about  forty  elect,  from  the  Cioniac  Monastery  of  Wenlock,  in  the 

jesrs  since  this  important  addition  to  Paisley  was  plan*  county  of  Sajop.  The  founder  himself  liberally  endow^ 

nedby  Jsxnes,  eighth  Earl  of  Abercom.    To  this  noble*  ed  the  house,  and  his  descendants  added  greatly  to  its 

man  the  lands  which  were  chiefly  those  occupied  by  poasessions.    Qther  benefactions  it  also,  &om  time  to 

the  gardens  smd  out-buildings  of  the  great  monastic  time,  received,  so  that  it  became  one  of  the  richest  mo- 

establishment  that  gave  to  Paisley  its  ancient  distinc-  naatic  foundations  in  Scotbmd.    By  King  Robert  the 


ley  had  descended  from  William,  first  Earl  of  Dun-  King  James  II.  this  charter  was  confirmed.  The  Ab- 
doDald.  The  term  New  Town  ia  currently  applied  bey  lands  were  thus  constituted  one  entire  and  free 
to  the  streets  built  on  these  lands,  and  that  part  of  barony,  holding  "in  pure  and  perpetual  regality  of  the 
the  town  of  Paisley  which  lies  east  ^f  the  river«  but  the  crown."  In  1 553,  the  ill.fated  John  Hamilton,  Bishop 
odier  psrt  is  not  ao  generally  called  the  Old  Town,  as  of  Dunkeld,  afterwanls  Archbiahoj^  of  St.  Andrew's, 
"  The  Burgh."  Although  not  many  parts  of  ei-  resigned  it,  the  Queen  consenting,  in  favour  of  Lord 
ther  can  be  said  to  be  ilLbuilt,  yet  Paisley  cannot  Claud  Hamilton,  third  son  of  James,  Duke  of  Chatel- 
ai  yet  cope  in  elegance  of  appearance  with  the  other  herault  Lord  Claud,  generally,  as  Abbot  Titular,  styled 
larger  towns  of  Scotland.  To  this  day,  numerous  rows  Commendator,  was  at  this  time  a  mere  child;  but  taking, 
and  single  specimens  of  low  thatched  houses,  give  a  when  mature  in  years,  the  part  of  his  unfortunate  royal 
singular  rusticity  of  aspect  to  even  some  of  the  leading  mistress,  in  whose  cause  he  fought  at  Langside,  he  was 
streeti,  especially  in  the  Burgh,  out  of  the  main  street  attainted,  and  the  abbey  lands  were  held  as  having  de- 
Bat  every  year  witnesses  the  replacing  of  mean  by  volved  upon  the  Regent  Murray.  By  him  they  were 
lufty  and  subitantial  tenements ;  in  the  trading  streets,  bestowed  on  Robert,  son  of  William,  Lord  Semple 
especiaUy.  Much  of.  High  Street^  and  of  Moss  Street^  heritable  bailie  and  justiciary  of  the  regality  of  Paisley. 
the  next  principal  one,  has  been  renewed  in  this  way.  To  Lord  Claud,  they,  however,  soon  reverted,  and  in 
Itisalsoin  contemplation  to  open  "up  three  new  streets  hie  favour  were,  in  1587,  erected  into  a  temporal  lord- 
m  the  head  of  the  town;  the  chief  of  them  to  run  north-  ship.  The  noble' proprietor  was,  in  1591,  made  a 
irardfram  the  Cross,  in  front  ofthe  recently  erected  Cas*  Lord  of  Parliament,  by  the  title  of  Lord  Paisley, 
tie.  On  the  site  of  the  late  Town  House,  a  very  handsome  His  son,  James,  became  first  Lord  Abercom»  and 
pileofbailding,coifrprising  shops andan  inn,  has  been  r»-  in  the  Abercom  family  the  lordship  has  since  conti<« 
cently  completed.     On  the  northern  edge  of  the  town,  pued. 

a  new  street  is  in  progress  at  this  moment ;  and,  on  the  Of  this  great  establishment  few  remains  exist,  in  ad- 
eiitero  side,  another  has  just  been  opened*  Near  the  dition  to  those  of  the  Abbey  Church.  Of  the  choir,  which 
fcmer  of  ike  if»o,  a  square  and  several  streets  are  appears  to  have  had  no  aiales,  no  more  is  left  than  about 
lad  out,  and  in  part  let  on  buUdmg  leases^  These  be-  ten  feet  in  height  of  the  exterior  wall.  The  inclosed  space 
long  to  persons  whom  trade  has  enriched ;  but,  while  is,  as  well  as  a  large  piece  of  ground  lying  to  the  north  of 
Paisley  was  yet  inconsiderable,  there  were  in  it  a  few  the  church,  used  lor  interments.  Somelow  trefoiled  nich- 
mansions,  the  property  'and  frequent  residence  of  no*  es  appear  on  the  inner  side  of  the  southern  wall  of  the 
hie  families.  One  or  two  of  these  wholly  or  in  part  choir,  towards  the  east  end.  Of  the  transept,  which 
teoatn.  Than  Garthland  Place,  at  the  entrance  of  the  .projects  northward,  the  walls  yet  stand,  but  are  roofless 
town  from  Glasgow,  few  more  elegant  rows,  composed  and  mouldering  %'  They  include,  nevertheless,  a  feature 
wholly  of  domestic  edifices,  could  be  pointed  to.  Gauze  that  gives  ta  the  whole  fabric  a  peculiar  grace.  This  ia 
Street,  in  the  New  Town,  is  neat  and  spacious^.  Hand*  the  great  northern  window  of  the  church ;  one  of  noble 
i»ane  and  even  splendid  bouses  are  not  scantily  intermin-  size  and  excellent  proportions;  decorated  §  in  character, 
g)ed  with  the  ordinary  habitations  within  the  Burgb,  as  is  indeed  most  of  the  structure  \  and  still  retaining, 
tile  skirts  of  which  are  graoed  by  not  a  few  pretty  little  along  with  its  central  mullion,  portions  of  the  tracery 
dwellings  of  the  villa  character.  The  pavement  is  for  the  that  once  adorned  its  head.  The  nave,  a  lofty,  and^  in- 
most part  superior ;  but  the  flagged  causeways  are  pro-  eluding  its  aisles,  very  spacious  pile,  is  in  pretty  good 
vokingly  narrow,  and  the  lighting,  except  in  the  chief  repair,  forming  the  church  to  a  very  extensive  country 
>fnets,  renders  the  inhabitants  in  general  anxiously  de*  parish,  in  the  heart  of  which  Paisley,  with  its  town  pa- 
fiirous  that  a  plan  for  introducing  gas  into  the  town  riBhes,lies;  and  of  which  the  New  Town  is  considered 
should  take  effect.  That  water  for  culinary  purposes  a  part.  Four  lai^e  windows  to  the  north  aisle,  a  porch, 
niQst  be  purchased  from  carts,  which  bring  it  from  a  and  a  row  of  thickly  set  clerestory  windows  in  the  upper 
(liitance,  is  singular  in  so  large  a  town.  part  of  the  building,  comprise  the  chief  exterior  features 
The  pubhc  edifices  of  Paisley  are  numerous^  but,  of  the  south  side  ot*  the  nave.  But  the  west  end,  or  ra-^ 
vitti  two  exceptions^  do  not  lay  claim  to  any  very  par-  therfront,  now  laid  open  to  Abbey  Close,  is  an  enriched 

whom  345  looms  were  kepu 

lofty  spize. 
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PAISLEY. 

MeihodittB»  ReformeGl  Presbyteiwit,  «id  Pceditr  In.  k 
dependents  of  two  distinct  sorts.  ^ 


Of  minor  sectarians,  alioat  five  diflbreot  bodieii  nu 
tierally  very  smali^  assemble  for  worship  in  roomt.  la 
the  churduss,  (the  Gaelic  one  kicliided»)  abeat  ZSOfi 
people  may  be  accommodated  with  seats ;  in  tha  other 
places  of  worship,  of  all  sorts,  about  12,000  {. 

Of  the  other  public  buildings*  die  Castle,  foundsd  in 
161 8»  and  first  occupied  about  two  years  ago,  is  at  ooce 
the  largest  and  finest  It  stands  on  the.  western  msrgm 
of  the  Cart,  between  the  Old  and  Sneddon  firidgo. 
The  general  form  of  the  edifice  is  quadrangdsr;  the 
material  used  in  its  construction  excellent  fiesitone; 
the  style  adopted  in  its  exterior  at  once  imposing  and 
appropriate.  It  exhibits  two'  **  corps  de  logts,"  si  the 
French  style  them ;  the  western  and  front  one  eompn. 
hendi'ng  a  court-house,  conneiUchambers,  and  a  nom* 
ber  of  offices  for  different  departments  of  public  ba^iesi. 
The  eastern  one,  a  prison  for  debtors^  another  for  crimi- 
nals, a  Bridewell,  and  a  chapel.  The  regulations  inthoe 
prisons  are  at  once  humane  and  judicious.   Round  than 


TiMitf.  end  beautiful  specimen  of  andent  ecclesiastical  architee- 
ture.  Its  chief  component  parts  are  a  door- way  of  early 
English,  deeply  recessed,  and  rich  in  mouldings ;  three 
large  windows  of  decorated  work,  the  tracery  somewhat 
elaborate;  and  a  couple  of  lancet-shaped  windows. 
The  interior  of  the  church  exhibits  three  uers  of  arches, 
the  lowest  tier  bold,  pomted,  and  rather  plain ;  the  up- 
permost one  pointed,  narrow,  and  nnomamented*;  but 
the  middle  tier  at  once  exceedingly  beautiful  in  ef- 
fect, and,  we  believe,  uncommon,  if  not  peculiar,  in 
conformation.  A  mean-looking  window  of  modern 
insertion,  at  the  east  end  of  the  nave,  ie  filled  with 
particoloared  glass  *.  Beneath  it  is  a  large  white 
marble  monument,  commemorative  of  the  late  Wil- 
liam M'Ddwall,  Esq.  of  Garthland  t.  A  few  other 
monumental  tableta,  of  recent  date,  appear  on  the  walls, 
as  do  sundry  rather  amneht  memorials  of  the  kind,  bo 
placed  with  a  view  to  their  preservation.  South  of  this 
pkrt  of  the  church  is  the  area  of  the  Cloisters ;  no  part 
of  the  arcade  of  which,  however,  remains.    Bixt  on  the 

eastern  side  of  the  court  is  yet  standing  entire  a  builds  

ittg  now  called  the  Abercom  Chapel,  or  the  Sounding    is  a  lofty  and  strong  quadrangular  wall ;  armed,  where 
Aisle.    In  this  structure,  which  has  a  very,  good  east    necessLry,  with  <«  chevaux  defrise.'*  Betweta  tfaefritoM 
window  of  decorated  work,  and  the  ad|}oining  church    and  the  front  pile  are  two  courts  for  air  and  exerciie. 
having  always  been  used  parochially,  was,  we  thinks    The  fW>nt  building  has  a  noble  fkfade,  adorned  vith 
the  private  oratory  of  the  Religious,  a  series  of  ancient    projecting  hexagonal  turrets,  that  rise  censidenUjr 
mural  sculptures,  an  elaborate  altar,  and  tomb,  the  lat-    above  the  prison  roof.  Over  the  great  arched  entnooii 
ter  bearing  a  recumbent  efiigy  of  Maijory,  daughter  of    which  is  formed  between  two  of  these,  an  exterior  gil> 
Robert  the  Bruce,  and  wife  of  Walter  the  great  steward    lery  or  balcony,  supported  on  corbels*  and  adorned  bf  t 
of  Scotland,  to  whom  she  bore  King  Robert  the  Second,    perforated  parapet,  has  been  constructed.    The  entiie 
merit  notice.    Ring  Robert  II.  his  first  consort,  Eliza-    fabric  is  embattled,  and  the  prison  summits  display  sn 
beth  More,  and  Euphane  Ross,  his  second  wife,  as  well    imitative  machicolation.    Tm  building  is  appn^iuted 
as  Walter,  the  great  steward,  and  his  lady,  were  among    to  county,  as  well  as  burgh  uses, 
the  distinguished  personages  interred  here.    The  cha-        The  steeple  of  the  former  town-hmue  yet  remaini, 
pel  is  now  used  as  a  burying-place  by  the  Abercom  fa<-    and  graces  the  cross.  Opposite  to  it'  is  a  handsome  8tra^ 
mily.     When  the  abbey  was  m  its  glor^>  gardens  and    ture,  the  upper  part  of  which,  adorned  exteriorlj  wtth 
orchards  lay  contiguous  to  its  mukiplied  edifices  %,    Ionic  pilasters,  includes  a  public  coffee  room,  alike  di^^ 
Around  the  entire  precincts,  which  were  in  circuit 
about  a  mile.  Abbot  George  Schaw^  afterwards  lord 
high  treasurer  of  Scotland,  built,  in  1484,  a. high  and 
atrong  wall,  of  which  part  remains.    On  this,  at  certain 
points,  inscriptions  were  placed*    One  of  them  is  yet 
visible,  having  been  built  into  the  front  of  a  tenement 
constructed  near  Wall  Neuck,  a  spot  on  which  formerly 
stood  the  north* west  angle  of  the  wall.    A  chronicle 
written  by  the  Religious  of  Paisley,  is  often  mentioned 
in  history  as  the  Black  Book  of  Paisley.     It  is  thought 
to  contain  little  more  than  a  copy  of  Fordum 

In  the  town  are  three  parishes,  named  from  their  re* 
epective  churches.  The  High  Church  occupies  a  com- 
manding situation  towards  tne  eastern  extremity  of  a 
long  terrace-shaped  hill.  The  church,  built  in  1755-6, 
is  adorned  with  a  lofty  spire.  Near  it  is  the  Middle 
Church,  built  in  1761.  In  the  lowest  part  of  the  town, 
towards  the  south,  is  the  Low  Church.  This  edifice 
was  built  in  1736>-7.  It  is  now  occupied  by  a  dissent- 
rog  congregation ;  a  new  church,  called  St.  George's, 
having  l&en  opened  in  1819  for  the  Low  Church  parish. 
The  new  building  is  large,  and  has  a  front  in  a  degree 
ornamental.    The  remaining  place  of  worship  of  the 


tinguished  for  siae,  eleganee,  accommodation,  and  oon* 
fort  On  its  tables,  newspapers,  reviews^  and  migi- 
sines  abound.  The  markets,  conveniently  situated  nsv 
the  cross,  are  on  a  respectable  scale.  They  are  f<Mr  but* 
Cher's  meat  and  fish.  Behind  them  are  slaughter  Jioam* 
At  Williamsburg  were  completed,  thia  aununer,  barrsda 
idea  uate  to  the  accommodationof  half  a  raiment  of  foot 

The  grammar  school  of  Paisley  boaata  a  royal  foond* 
er.  From  the  institution  charter,  it  appears  to  hsfe 
been  founded  by  King  James  VI.  then  in  his  eleroith 
year,  and  by  him  endowed  with  sundry  former  cfaoidi 
revenues)  chiefly  altarages.  One  of  the  witnesiei  to 
this  charter  is  describmi  aa  his  Majeaty's  <'  fanuliir 
counsellor,  Mr.  George  Buchanane,  nRsionerofCon* 
raguel,"  and  **  Keeper  of  the  Privy  Seal." 

There  are  in  the  town  four  other  burgh  schools;  in 
established  by  subscription,  or  by  mortuaries;  HoU 
cheson's,  and  seven  other  charitably  supported  odsi; 
about  forty  private  ones,  and  also  about  forty  Sondsf 
schools.  The  principal  maifufacture  in  Paisley  isthstof 
fancy  muslins,*  which  have  long  been  nnri vailed.  Cot- 
ton  spinning  and  thtead-msking  are  also  caxried  oo 
to  a  great  extent    See  RBNrREWaHinc,  for  an  scooust 


Establishment  is  the  Gaelic  Chapel.    Other  places  of    of  the  present  state  of  the  manufactorea  in  Paisley. 


worship  are  as  follows :  two  for  United  Associate  Dis- 
senters ;  two  for  members  of  the  Church  of  Relief;  tWo 
for  Baptists ;  and  one  each  for  Episcopalians,  Roman 
Catholics,  Original  Burghers,  (this  is  now,  1S29,  rising,) 
Congregational  Independents,  English  Independents, 


In  1:821,  Paisley  contained  1616  honaes,  57d0  hm- 
lies ;  of  whom  857  were  employed  in  cgricultaie,  sod 
4541  in  trade  and  manufactures.  The  males  were 
13,  IdS,  and  the  females  14,295,  and  the  total  popuUtisn 
26,428,  or  28,000,  which  is  reckoned  more  aocorate. 


*  Vide  RiokiDSD  ut  sapra.  f  lit  cost,  £600,  was  raised  by  a  subscription  of  the  eooaty  gentlemeD. 

t  When  Crawfutd  wrote  h»  **  HenfrewsliTre,**  John,  Carl  of  I^andonald,  had  hi6  prindpal  reddence  at  Paisley.  Some  icnuuns  of  tks 
•partments  there  yet  are,  adjoining  to  the  Abb^,  in  the  grounds  of  which  he  had  a  small  park  for  deer. 

§  Id  the  Abbey  parish  at  Johnstone,  aie,  besides,  a  Chapel  of  Ease,  and  a  United  Secession  Meeting  Hous&  These  two  wiQ  ess- 
^ainldOOpenouti 
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Im-     PALERMOt  an  ancient  and  beautiful  city  of  Sicily,    tiona  of  Palermo  are  nuneroua ;  the  principal  of  them    Pticnno. 
thenpitalof  the  island,  is  situated  on  the  north-west    afe  the  great  hospital,  the  hospital  of  St.  Bartholomew, 


r 


coast,  in  the  vale  of  Mazara.     It  stands  on  the  western 
shore  of  a  bay^  near  the  extremity  of  a  kind  of  natural 
UDphiAeatre  formed  bv    romantic  rocka  and  moun« 
tains.    Its  sitilation  la  happy  and  picturesque  in  the 
liigbest  degree;  the  sea,   the  hills,  and  lofty  moun- 
tains, present  on  every  side  beautiful  and  striking  pros- 
pects.   The  country  between  the  town  and  the  moun- 
tains is  one  of  the  most  delightful  spots  imaginable, 
presenting  the  appearance  of  one  extensive  garden,  fill- 
ed with  all  kinds  of  fruit  trees,  and  watered  by  nu- 
merous rivulets.    Palermo  is  nearly  of  a  circular  form. 
It  was  formerly  surrounded  with  a  strong  wall ;  but  its 
fortifications  are  now  quite  neglected,  except  on  the 
side  towards  the  sea,  and  even  on  this  side  they  are  far 
from  being  strong.  *  The  interior  of  the  town  has  a 
splendid  and  imposing  appearance,  being  filled  with 
public  monuments, palaces,  churches,  monasteries,  foun- 
tains, and  sutues.    The  principal  streeU  are  the  Cas- 
saro  and  Strada  Naova,  which  traverse  the  city,  inter- 
secting each  other  at  right  angles  in  the  centre.    These 
stteets  are  broad  and  regular,  consisting  of  lofly  and 
uniform  edifices*  many  of  which  have  balconies,  and 
foanuins  and  statues  in  front.    Most  of  the  other 
•treets  are  narrow,  winding,  and  dirty,  and  paved  only 
in  the  centre,  where  every  one  walks.     The  Cassaro 
and  Strado  Naova  form  at  their  point  of  intersection 
an  elegant  square,  called  from  its  figure  Piazza  Ottan- 


and  the  Albergo  de  Poveri,  or  poors- house.  The  prin- 
cipal public  n^alk  is  the  Marina,  a  terrace  about  eighty- 
paces  in  breadth,  extending  above  a  mile  along  the 
shore  in  front  of  a  range  of  fine  palaces.  In  the  cen- 
tre of  this  walk  there  is  an  elegant  kind  of  temple, 
which  in  summer  is  used  as  an  orchestra.  Adjoining 
to  it  are  the  public  gardens,  which  are  tastefullji  ar- 
ranged, and  interspersed  with  statues  and  fountains. 
There  is  also  a  botanical  garden  containing  a  valuable 
collection  of  plants.  The  harbour  is  w^ll  fortified  and 
capacious,  bemg  capable  of  containing  thirty  sail  of  the 
line  and  several  hundred  merchantmen.  At  its  en- 
trance there  are  a  lighthouse  and  two  citadels.  It  is, 
however,  dangerously  open  to  the  swell  of  the  sea  from 
the  north-east ;  and  even  at  the  anchoring  place  ships 
do  not  lie  secure  whenever  a  westerly  wmd  blows. 
The  trade  of  Palermo  is  not  very  extensive,  consisting 
chiefly  of  silk,  in  which  there  are  above  9OO  looms  em- 
ployed. The  silk  manufactures,  and  the  method  of 
rearing  the  worms,  were  introduced  into  the  island  in 
the  1 1  th  century,  by  Roger,  king  of  Sicily.  Gloves 
and  stockings,  of  great  beauty  and  fineness,  are  ma- 
nufactured of  the  silk  thread  obtained  from  the  Pinna 
Marina,  a  species  of  fish  which  is.  caught  on  the  north 
coast  of  the  island.  The  principal  articles  of  export  are 
silk  and  satins;  and, the  produce  of  the  adjacent  coun- 
try, viz.  wine,  oil,  and  brandy,  together  with  large 


|olare.  £ach  of  the  sides  of  this  space  is  composed  of  quantities  offish,  chiefly  tunnies,  the  curing  of  which 
handsome  buildings,  and  each  has  in  front  a  number  of  afibrds  employment  to  a  considerable  number  of  per- 
itatues,  together  with  a  large  and  elegant  fountain,    sons. 

Prom  this  spot  there  is  a  beautiful  view  of  these  streets.  The  population  of  Palermo  is  estimated  at  130,000  ; 
and  of  the  principal  gates  of  the  city  by  which  they  of  this  number  the  nobility,  clergy,  and  beggars  con- 
are  terminated.  The  gates  are  at  the  distance  of  half  stitute  a  large  proportion.  Many  of  the  nobility  are 
a  mile,  the  town  being  not  more  than  a  mile  in  diame-  poor,  and  not  a  few  are_entirely  without  resources  to 
ter,  and  are  fine  pieces  of  architecture  richly  adorned. 
There  are  several  other  squares  which  would  have  a 
handsome  appearance  but  for  their  not  being  paved. 

Palermo  is  crowded  with  religious  establishments, 
there  being  above  forty  monasteries,  fifty  convents,  and 
an  immense  number  of  churches.  The  finest  of  these 
ii  the  cathedral,  or  Madre  Chiesa,  as  it  is  commonly 
termed,  an  old  Gothic  edifice  erected  in  the  twelfth 
century.  Its  exterior  is  magnificent  and  simple ;  the 
raterior  ib   supported   by    eighty  pillars  of   oriental 


support  their  dignity.  The  streets  are  infested  with 
crowds  of  beggars  of  the  most  wretched  and  disgust- 
ing description.  With  regard  to  climate,  the  heat  in 
summer  is  very  great,  continuing  for  some  months  be- 
tween 80"*  and  90"*  of  Fahrenheit;  in  winter  it  seldom 
fiills  below  50^.  During  the  blowing  of  the  Sirocco, 
the  heat  is  very  oppressive,  the  thermometer  being  said 
to  rise  sometimes  above  11 2^  The  town  has  occa- 
sionally sufiered  severely  from  earthquakes. 
Palermo  was  anciently  called  Panormus,  a  name  which 


gnnite,  and  is  divided  into  a  nuniber  of  chapels,  some  of    it  derived,  according  to  Diodorus  Siculus,  from  the  ex- 
•k.«k  ?  i_        ,.,,...    ««.^      ....       cellence  of  its  harbour.    Sicilian  writers  trace  its  ori- 


which  are  very  rich,  particularly  that  of  St.'  Rosolia,  the 
patroness  of  Palermo.  It  contains  some  superb  monu- 
ments of  the  Norman  kings  of  the  island,  of  the 
foest  porphyry.  The  Chiesa  del  Palazzo  is  entire- 
ly encrusted  over  with  ancient  Mosaic,  and  the  vault- 
ol  roof  is  all  of  the  same.  The  church  of  St.  Giu- 
seppe is  a  handsome  edifice,  richly  ornamented,  and 


gin  back  to  a  very  remote  period ;  but  according  to  the 
account  of  Thucydides,  which  seems  the  most  proba- 
ble, it  was  originally  colonized  by  the  Phoenicians,  who 
were  induced  to  settle  here  from  the  convenience  of  the 
port,  and  the  beauty  of  the  situation.  It  afterwards 
fell  into  the  hands  of  the  Greeks,  and  then  into  those 


conuming  some  beautiful  columns  of  grey  Sicilian  of  the  Carthaginians,  who  made  it  the  capital  of  their 
°^ble,  nearly  sixty  feet  high.  The  palace  of  the  vice-  possessions  in  the  island,  and  a  considerable  place  of  com- 
roy  13  an  immense  mass  of  discordant  parts,  built  at  merce.  In  the  first  Punic  war  it  was  taken  with  diffi- 
diferent  periods ;  but  the  apartments  are  of  a  noble  culty  by  the  Romans,  who  treated  it  as  a  free  and  allied 
use,  and  richly  adorned.  In  a  square  in  front  of  the  state,  and  permitted  it  to  be  governed  by  its  own 
psiace  there  is  a  statue  of  Philip  IV.  of  Sicily,  surround-  laws.  It  always  continued  faitnful  to  the  Roman  re- 
ed with  four  other  statues  representing  the  cardinal  public  and  empire,  till,  in  821,  it  fell  under  the  power 
^rtoes,  all  of  them  of  fine  white  marble.  Many  of  the  of  the  Saracens,  who  made  it  the  metropolis  of  the 
{places  of  the  nobility  are  much  admired  for  their  ar-  island.  In  the  eleventh  century  the  Normans  took  it 
ehitectare;  but  there  is  commonly  a  great  want  of  from  the  infidels,  and  made  it  tne  seat  of  their  empire; 
^  in  their  interior  decorations.  The  buildings  of  and  since  that  period  it  has  been  considered  as  the  ca- 
me university  are  extensive,  and  contain  an  observa^  pital  of  the  islands.  It  is  the  seat  of  the  viceroy  and 
tory,  and  cabinets  of  natural  history  and  medals.  There  the  Sicilian  parliament,  and  the  residence*  of  the  prin- 
ce professors  in  various  branches  of  science,  but  the  cipal  nobility ;  and  is  the  see  of  an  archbishop,  who  is 
number  of  students  is  small.    The  charitable  institu-  primate  of  all  Sicily.    The  chief  magistrate  of  Paler* 
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P«lttiioe«  mo   is  commonly  a  nobleman  of  the  highest  rank,; 

^■""V^^  his  power  is  very  extensive,  inferior  only  to  that  of 
the  viceroy.  He,  along  with  six  senators,  has  the 
whole  management  of  the  civil  government  of  the 
city,  and  is  appointed  yearly  by  the  king  or  the  vice« 
roy.    East  Long,  of  observatory  IS*"  fi^',  0'\  North  Lat. 

38*  &  44''. 

PALESTINE,  formerly  denoted  the  whole  Land  of 
Canaan,  bounded  on  the  north  by  Syria,  on  the  east  by 
Arabia  Deserta,'  on  the  south  by  Arabia  Petrsa,  and  on 
the  west  by  the  Mediterranean  Sea.  It  extended  about 
140  miles  from  north  to  south,  between  SI®  10'  and 
33°  15^  of  north  latitude,  and  was  of  very  unequal 
breadth.  It  was  originally  occupied  by  the  Canaanite 
nations,  who  were  conquered  by  the  Israelites  under 
Jo^ua.  From  this  penod  to  the  Babylonish  captivi- 
ty it  was  called  the  Land  of  Israel,  and  the  name  Pales- 
tina  was  restricted  to  the  maritime  tract  exending  south- 
ward from  Joppa.  to  the  frontiers  of  Egypt,  inhabited 
by  the  Philistines,  which  was  successively .  subjected 
to  the  kings  of  Israel,  Syria,  Egypt,  Persia,  and  Mace^ 
donia.  After  the  return  of  the  Jews  from  Babylon, 
the  whole  country  from  Tyre-  to  Egypt  was  recognised 
in  the  enumeration  of  the  Roman  provinces  by  the 
name  of  Palestina,  oonsisting  of  four  provinces,  viz. 
Judaea,  Samaria,  Galilee,  Persea.  In  modern  times,  the 
term  Palestine  denotes  a  Turkish  pachalic,  which  in- 
cludes the  territory  between  the  pachalic  of  •Damascus 
and  the  Mediterranean  Sea ;  and  between  tWo  lines 
drawn  from  the  sea-coast,  the  one  southward  of  Gaza 
and  the  other  north  of  Joppa,  so  as  to  comprise  only 
the  country  of  the  Philistmes,  together  with  a  portion 
of  Judaea  and  Samaria.  Hut  the  name  is  generally  em- 

Eloyed  to  denote  the  whole  of  what  is  called  the  Holy 
.and,  and  was  formerly  comprehended  in  the  Roman 
province  of  Palestina.'  It  is  generally  divided  into  the 
following  districts,  Gasa,  Hebron,  Elkods  or  Jerusa- 
lem, Naplos  or  Naplousa,  Harite,  Jouret-Cafre-Kanna, 
Nazareth,  Sapheth,  and  the  country  beyond  Jordan. 
Hijtory.  '  After  the  taking  and  destruction  of  Jerusalem  by 
Titus,  A.  D.  72,  Judea  ceased  to  be  the  residence  of 
the  Jewish  people,  of  whom  only  a  small  remnant  was 
left  in  the  country.  These  scattered  relics  of  the  once 
renowned  tribes  of  Israel  having  again  raised  the  stan- 
dard of  rebellion  against  the  power  of  Rome,  the  em- 
peror Adrian  completed  the  desolation  of  their  capital, 
and  built  another  city  on  its  riiins,  which  he  called 
.  JElia  Capitolina.  In  the  reign  of  Dioclesian  the  name 
of  Jerusalem  was  almost  forgotten ;  but  the  scattered 
bands  of  the  Jewish  race  were  often  attempting  to  make 
head  against  the  succeeding  emperors  of  Rome.  After  the 
unsuccessful  project  of  Julian  to  reassemble  the  nation, 
and  rebuild  the  city  of  Jerusalem,  there  is  little  record- 
ed in  history  of  their  state  and  that  of  thf  ir  native  land 
till  the  year  501,  when  they  openly  revolted  in  the 
reign  ot  Justinian.  Jerusalem  was  taken  by  Cosroes, 
king  of  the  Persians,  in  the  year  6lS;  but  was  reco- 
vered by  Heraclius  in  6^7.  Nine  ytars  afterwards  Pa- 
lesUne  was  subdued  by  the  Caliph  Omar,  the  third  in 
succession  from  Mahomet;  and  in  consequence  of  the 
contentions  which  arose  among  the  rival  dynasties  of 
the  Mahommedans,  the  country  was  involved  in  trou- 
bles and  caUmities  for  more  than  200  years.  In  868, 
Palestine  was  overrun  by  Ahmed,  the  sovereign  of 
Egypt;  but  was  again  brought  under  the  dominion  of 
the  caliphs  of  Bagdad  about  the  beginning  of  the  tenth 
century.    Passing  repeatedly  through  the  hands  of  va- 


rious invaders,  but  remaining  chiefly  in  the  posietttaQ  PjiI 
of  the  caliphs  of  Egypt,  Pklestihe  was  occupwd^the  ^ 
Fatimites  of  Cyrene  in  the  year  1078,  when  the  Cruaad. 
ers  appeared  on  its  frontiers ;  and  Godfrey  of  Bouillon 
Was  elected  king  of  its  captured  metropolis  in  IO99. 
Saladin,  the  conqueror  of  Asia,  wrested  the  greater  pan 
of  the  Holy  Land  fVom  the  hands  of  die  Cbmtian 
princes  in  the  year  1188 ;  and  the  Baharite  Sultans  of 
Egypt  completely  expelled,  the  remaining  crusaders  in 
1291.  In  138S,  the  Circassian  Mamdukes,  having 
usurped  the  supreme  authority  in  Egypt,  became  mas- 
ters of  Palestine ;  but,  in  1517,  the  Turks  of  Constan- 
tinople  under  Selim  extended  thehr  conquests  over  lU 
Syria  and  Egypt. 

The  beauty  and  fertility  of  the  Holy  Land,  so  mud)  Soil 
celebrated  in  ancient  times  both  by  sacred  and  profane  dio 
writers,  are  scarcely  discernible  in  ita  present  desolate 
and  neglected  condition.  The  culture  of  its  finest  plains 
has  long  ceased.     Its  springs  are  buried  beneath  besps 
of  rubbish.    The  soil  of  the  mountaibs,  formerly  kept 
up  by  terraces  and  covered  with  vines,  is  washed  down 
into  the  valleys.    And  its  eminences,  once  crowned 
with  woods,  have  been  stripped  bare,  and  parched  into 
barrenness.    This  melancholy  change  is  not  owing  to 
any  deterioration  of  the  soil  or  the  climate,  but  to  the 
degeneracy  of  the  inhabitants,  who  groan  under  the 
moat  intolerable  oppression,  and  are  exposed  to  every 
kind  of  pillage.    But  still  there  are  many  delightfol 
spots  to  be  seen,  which  confirm  the  accounts  of  its  an- 
cient fruitfglness,  and  prove  its  capability  of  being  ren- 
dered a  plentiful  and  populous  country.    The  plain  of 
Zabulon  is  every  where  covered  with  spontaneous  vege- 
tation, flourishing  in  the  utmost  luxuriance.    The  plain 
of  Esdraelon  is  a  vast  meadow,  covered  with  the  rich- 
est pasture ;  and  the  country  around  Rama  resembles 
a  continued  garden.    The  variety  and  beauty  of  the 
difierent  kinds  of  carduus,  or  thistle,  are  sufficient  indi- 
cations of  a  fertile  soil.     The  new  globe  thistle  parti- 
cularly (the  stem  and  leaves  of  which  are  of  a  dark 
but  vivid  sky  blue  colour)  grows  to  such  a  size  in  man}' 
parts  of  Palestine,  that  some  of  its  blossoms  are  nearly 
three  inches  in  diameter.    The  soil  is  often  sandy  and 
mixed  with  gravel,  and,  in  some  places,  such  as  in  the 
neighbourhood  of  Tiberias,  it  is  black,  appearing  to 
have  been  formed  by  the  decomposition  of  ^ocks,  whid) 
have  a  volcanic  aspect.     The  scenery  is  described  as 
resembling,  in  many  districts,  the  finest  parts  of  Kent 
and  Surrey.    The  crops  principally  cultivated  are  bar- 
ley, wheat,  doura,  maize,  cotton,  sesamum,  and  linseed. 
The  water  melons  of  Palestine  excel  those  of  any  other 
country  in  the  world.    ''  Under  a  wise  and  beneficent 
government,"  says  a  recent  traveller  •,  "  the  produce 
of  the  Holy  Land  would  exceed  all  calculation.  Itsperen* 
nial  harvest ;  the  salubrity  of  its  air;  its  limpid  springs; 
its  rivers,  lakes,  and  matchless  plains;  its  hills  and  vales; 
all  these,  added  to  the  serenity  of  its  climate,  prove  thU 
land  to  be  indeed  a  field  which  '  the  Lord  hath  blessed/ " 

The  country  is  full  of  wild  animals.    Antelopes  es- i 
pecially  are  very  numerous.     The  cbamceleon,  the  li- 
zard, the  serpent,  and  all  sorts  of  beetles,  are  frequent- 
ly to  be  seen. 

The  inhabitants  are  a  mixture  of  Christians  and  Ml"  1 
hommedans,  often  difficult  to  be  distinguished  from  ead  * 
other.    The  former  occupy  the  valleys  of  Libanus  un- 
der Maronite  bishops ;  and  the  Druses,  who  have  a  re« 
ligibn  peculiar  to  themselves,  possess  the  mountains  of 
Antilibanus.     (See  Dausas.)    The  country  is  ov«* 
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«t  ran  maU  quarters  by  plimderi]%  tribes  efAivbs.  The  devoted  the  whole   sommer  months  to  tha  acquisi- 
popQlationiaaoyery  thin,  and  the  aspect  of  the  coanf  tton   of  the  different  branches  of  thia  science:    in 
T^trjm  desolate,  that  a  doubt  has  been  thrown  ttpoo  the  which  he  obtained  so  great  a  proficiency^  that  on  hia 
icoonatf  of  itapopakdon  tn  ancient  times,  wfaidi,  from  return  to  the  university,  Mr.  SLepherd,  one  of  his  tu- 
fts itatementa  of  sacred  seripture,  cannot  have  been  tors,  diaeovering  that  hia  matbeoMiical  attainmenta 
fen  than  six  millions.    This  would  allow  a  propoitioa  were  alr^dy  very  oonBiderable,  excused  him  from  at- 
of  800  or  900  to  every  square  league,  which  is  tlioi^ht  tendmg  hia  college  lectures  with  the  students  of  his 
sifiogelbermcredible.    But,  in  the  time  of  Vespaaian^  own  year  who  were  not  so   far  advanced,  but  occi^ 
it  if  dssoibed  by  profane  writers  as  aetnally  eontaiiw  sionally  proposed  questions  for  his  solution  in  private, 
ing  six  mfllions  of  inhaintaats.    The  present  moun*  With  tins  exception,  however,  he  attained^  while  at 
tBDoiB  eoantry  of  die  Dmsea  is  staled  by  Vohiey  to  college,  to  no  distinction  in  any  other  department  of 
eootaiD  40,000  fighting  aaen.    The  population  of  fiaiu  atucfy.    In  theology,  in  ethical  and  metaphvaical  phi-, 
bsdoes,  neither  Uie  most  heahhy  nor  the  most  fertile  losophy,  all  of  wh£h  he  afterwards  cultivated  with  audi 
pirt  of  the  giobe,  contains  at  pmsent  900  inhabitants  to  happy  success,  he  had  then  many  superiors;  classical 
ertiy  square  mile.     The  mode  of  living  in  eaatem  literatune  hediallked  and  n^Ieded  both  at  that  early 
cauatries  ia  fkvounA>le  to  the  aupport  of  a  numerous  period  and  ever  afterwards ;  and  he  has  been  h€«rd  to 
popalatkn  on  less  prodnce  than  inother  quarters  of  the  ai^*  that  Vir^l  was  the  only  Latin  poet  he  could  read 
wmL    The  ihrtility  of  the  country  is  acknowledged  with  satisfaction.    While  he  did  not  entirely  neglect 
to  be  nataraliy  very  great ;  and  the  cultivation  of  the  the  several  tasks  prescribed  him  by  his  tutors,  he  was 
hod  is  known  to  nave  been  carried  in  former  times  to  remarked  chiefly  for  an  invincible  propensity  for  gencr 
the  utmost  extent.    The  limestone  rocks  and  stony  val-  nd  reading,  which  we  formerly  remarked,  and  which 
Icji  were  covered  with  plantations  of  figs,  vines,  and  may,  very  satisfactoriljr,  account  for  the  great  extent 
olive  traes.    The  hills  were  fbmed  into  gardens  from  and  variety  of  his  acquirements. 
Ibeir  bsses  to  th^ir  summits.    The  sides  of  the  most        He  was  not  indeed  so  ardent  and  indefatigable  a 
birivn  mountaina  were  rendered  productive  by  being  atudent  as  hia  fiiture  celebrity^  mav  lead  ua  to  imagine, 
ibimed  into  teitnoea,  whereon  the  aoil  was  accumulated  The  colloquial  powera  fiar  whid  he  was  distinguished, 
widi  sslonishing  labour.    There  are  still  many  vestiges  and  a  strooff  disposition  he  possessed  for  wit  and  sar- 
oftbisextraordinarf  cultivation,  avfBeient  to  prove  iSat  casm,  regubted  rather  tlum  subdued   in   after-life, 
not  t  spot  was  aeglecied,  and  that  the  most  unpromis-  caused  his  society  to  be  much  solicited  by  his .  fellow 
isr  dtaatkms  were  rendered  fta^le  by  the  labours  of  students,  snd  thus  interfered  ia  no  small  degree  with 
ioaQstry.     See  AaraaLtirxs,  Dauscs,  Jirubalbm,  the  regular  distribution  of  his  time.    This  mode  of 
Jews,  and  JnDJBA.    See  also  Memoir  by  Abb6  Ooen4e  life  is  not  unattended  with  some  slight  advantages; 
OB  The  FerHUig  cf  Judma :  darkens  TraveU,  vol.  ii. ;  and  it  may  have  given  Dr.  Paky  a  more  intimate 
Oiataattbriand'a    Travels ;   Bnokingham's   Travels  in  knowledge  of  the  numan  character,  and  have  contri« 
Pektline:  Burddiardt's  TraveU  in  Syria;  and  Mr.  bated,  not  a  little,  to  Hat  full  development  and  ana- 
Kse  Wilson's  TraveU  m  Palestine,    (q)  lysis  of  the  human  heart  which  his  writings  dis{>lay. 
PALEY,  the  Rev.  Dr.  William,    a  celebrated  Yet  it  is  a  eourae  of  life  accompanied  witn  manifold 
monl,  political,  and  theologicai  writer,  was  bom  in  dangers,  and  if  long  persisted  m,  must,  in  all  caaes, 
Peterborough,  Northamj^tonSiire,  in  July,  1743.    Hia  undermine  every  hSpt  of  either  morid  or  literary  re- 
father,  then  a  canon-minor  of  that  place*  was  after-  spectability«    Happily  for  the  world  and  for  himself, 
yards  elected  head  master  <^the  school  of  Giggleswiek,  the  nature  of  the  life  he  was  leading  accidentally  but 
ID  Yorkshire,  a  situation  in  which  he  continuod  till  his  powerfully  sidmntted  to  hia  sitention,  was  at  length 
death.    Previously  to  his  leaving   Peterborough,  he  seen  by  him  in  its  true  aspect,  and  was  the  cause, 
bad  married  Eliaabeth  Clapham,  a  lady  of  good  family  when  tfaua  cuntempialed,  of  his  devoting  hiniaelf  with 
in  the  perish  of  Giggleswiek,  through  whoae  frienda,  renewed  ardour  to  study,  and  in  forming  a  kind  of 
it  is  probable,  he  obtained  this  new  appointment  aera  in  hia  literary  hiatory.    "  I  apent,"  to  use  hia  own 
Both  parents  had  the  happiness,—^  Messuiff  granted  to  worda,  **  the  first  two  years  of  my  under-graduateship 
few,-~of  seeing  their  son,  the  subjectof  this  nrief  sketch,  happily  but  unprofitably.    I  was  constantly  in  society 
jolfil  their  fondest  expectations,  and  by  his  el^^t  and  where  we  were  not  immoral,  but  idle,  and  rather  ei- 
ingeoioua  writhags  acquire  the  highest  reputation  and  pensive.     At  the  commencement  of  my  third  year, 
hoDour.  however,  after  havii^  left  the  usual  party  at  rather  a 
Dr.  Paley  received  his  elementary  instruction  fhmi  4ste  hour  in  the  evening,  I  waa  awaked  at  five  in  the 
ha  &ther,  and  he  had  thus  combined  the  advantages  monihig  by  one  of  my  companions,  who  stood  at  my 
of s public  school,  with  the  more  dose  and  vigilant  bed-side,  and  said,  '  Paley!  I  have  been  thiidcing 
djscipltne  of  private  tuition.    His  talents  wer^  soon  what  a— —  fiml  yon  are.    /  oaulddo  nothing,  nroba* 
diioovered  to  be  of  a  superior  order ;  his  love  of  bly,  were  I  to  try,  andean  aiferd  the  life  I  leaa;  ^ou 
books  waa  intense,  and  he  early  displayed  that  strong  could  do  every  thhsg,  and  cannot  afibrd  it     I  liave 
tenden^  to  genaral  and  mispeUaneous  raadin*^  by  had,'  continued  he, '  no  sleep  during  the  whole  night 
which  he  waa  ever  afterwards   characterised.     He  on  account  of  these  reflections,  and  am  now  come  so- 
entered  the   university'  of  Cambridge,  as  a  riser  of  lemnly  to  inlbrm  yon,  that  if  you  persist  in  your  Indo- 
Christ^B  College,  at  the  early  i^e  of  siiteen.    His  lence,  I  must   renounce  yonr  society.'      I  was  so 
&her  had  even  at  this  period  been  induced  to  cherish  struck,"  says  Dr.  Paley,  <<  with  the  visit  and  the  vi<- 
kipea  of  hia  future  eminence.    "  My  son,"  says  he,  ritor,  that  I  lay  in  bed  ffreat  part  of  the  day,  and 
"  ia  now  goDO  to  College;  he  win  turn  out  a  great  fbmed  my  plan.    I  ordered  my  bed-maker  to  pnjpare 
nan,  veiy  mat  hideed ;  I  am  certain  of  it,  for  he  haa  mv  fire  every  evening,  in  order  that  it  might  belichu 
17  far  the  Oestrest  bead  I  ever  met  with  in  my  Wt.**  ei  by  myaeltl    I  arose  at  five,  read  during  the-  whole 


Mathematics  iftudies  having  long  held  an  eminent  of  the  dtay,  except  such  hours  m  ehiqpel  and  haU  ve« 
place  in  the  ajratem  of  ednntion  pursned  at  <7am«  quind,  aUotthm  to  each  pesrion  of  time  its  peeuiiar 
bridge,  Dr.  Faley,  on  bia  return  to  the  ceuntiy,    branch  of  atndy."L»And  this  waa  not  a  losehaiion 
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Paiey.    formed  from  momentary  feeltng^  adhered  to  for  a  few    1766,  he  was  elected  a  fellow  of  Christ's  eoUeffei   U 
—  -'^^  days  or  a  few  weeks,  and  then  abandoned  forever,     (worth  £  100  a-y  ear,)  and  the  following  season,  hsving  ^ 
It  was  a  resolution  that  continued  to  animate  his  fu-    removed  thither,  he  entered  on  the  duties  of  ptivsil 
ture  life,  and  was  the  means  of  elevating  him  to  a  very    tuition.    In  1768,  he  was  nominated  a  public  lecturer 
high  degree  of  literary  distinction.     The  first  object  of    by  Dr.  Shepherd,  his  former  tutor;  and  the  dutieiof 
his  attention  were  those  subjects  on  which  he  was  to    this  imporunt  station  he  discharged  with  the  most 
be  examined  preparatory  to  obtaining  his  bachelor^s    scrupulous    fidelity  and   the  most   brilliant  sacoesi. 
degree ;  and  so  great  was  his  success,  that  he  was  ap-    Along  with  Mr.  John  Law,  his  colleague,  he  iustituted 
pointed  senior  *'  wrangler/'  and  was  regarded  by  many    a  new  course  of  evening  lectures ;  an  innovation  which 
as  superior  not  only  to  every  person  of  his  year,  but  -at  first  excited  considerable   oppositiea,  but  which, 
even  to  several  of  his  examiners.                                   *     owing  to  the  prudence  and  firmness  of  these  gentle- 
Thus  accomplished,  he  found  it  necessary  to  enter  ,  men,  and  the  intrinsic  merit  of  the  plan,  ultimately 
into  active  life,  and  to  gain  a  livelihood  by  his  talents    acquired  no  small  degree  of  popularity,  and  added 
and  industry :   The  first  situation  he  obtained,   was    much  to  the  reputation  and  importance  of  the  college. 
that  of  second  assistant  in  an  academy  at  Greenwich,     His  talents  now  began  to  be  fully  appreciated,  and 
kept  by  Mr.  Braken,  and  intended  chiefly  as  introduc-    scarcely  a  year  elapsed  that  did  not  witness  him  so 
tory  to  the  naval  and  military  professions.  The  income,     quire  some  new  appointment— appointments  gsiiw 
though  small,  which  he  thus  acquired,  was  most  laud«  ed  not   by  any  family  or  political   interest,  but  re- 
ably  employed.     While  at  college,  he  had  contracted  suiting  entirely  either  from  the  esteem  >  of  bis  private 
debts,  which  he  now  resolved  most  scrupulously  to  friends,  or  from  the  character  he  had  established  in 
liquidate,  and  on  this  principle  he  reetricted  himself  to  the  world  for  worth  and  talents.     In  1771|  he  was 
the  barest  necessaries,  until  fully  relieved  from  these  chosen  one  of  the  preachers  in  Whitehall  chapel ;  and 
obligations.     In  allusion  to  this  circumstance,  he  used  having,  in  1775,  been  appointed  rector  of  Musgrave  in 
to  remark,  that  "  such  difficulties  might  afford  a  useful  Westmoreland,  he  resigned  his  sitqiftion  in  the  univer- 
lesson  to  a  young  man  of  good  principles;    and  that  sity,  leaving  behind  him  the  character  of  an  iDgenious 
the  privations  to  which  he  then  thought  it  his  duty  to  and  useful  teacher.     Through  Dr.  Law,  bishop  of  Csn 
submit,  produced  a  habit  of  economy  which  had  been  lisle,  he  soon  afterwards  obtained  the^  archdeaconry  of 
of  infinite  service  to  him  ever  after."    Notwithstanding  that  place,  and  various  other  livings  in  the  church  of 
his  economy,  however,  he  availed  himself  of  every  an  inferior  order:   Bishop  Porteus  of  London  conferred 
opportunity  in  his  power    to  visit    the    metropolis,  on  him  the  valuable  prebend  of  St.  Pancras,  Caths- 
where  he  spent  most  of  his  time  in  visiting  the  thea-  dral  of  St.  Paul's;   and  Dr.  Tomline  promoted  him 
tree  or  the  courts  of  law.     In  visiting  the  latter  he  to  the  subdeanery  of  the  diocese  of  Lincoln :     Bat 
was  undoubtedly  solicitous,  at  the  same  time,  to  wit-  the  most  important  prefisrment  he  obtained,  was  the 
ness  the  ingenuity  and  eloquence  of  the  bar,  and  to  rectory  of  Bishop  Wearmouth,  ('estimated  at  £1200 
see  carried  into  effect  those  general  principles  of  juris-  yearly)  the  gift  of  Dr.  Harrington^  the  present  venera- 
prudence,  with  which  in  lxK>k8  he  had  been  so  long  ble  bishop  of  Durham^  and  presented  by  him  in  the 
acquainted ;  while,  in  the  motives  that  prompted'  him  most  flattering  manner.     "  Be  assured,''  says  Dr.  Bar- 
to  frequent  the  theatre,  a  love  of  amusement  and  dis-  rington  to  our  author*  who  was  expressing  hisgrati- 
aipation  of  thought  which  he  was  never  able  fully  to  tude,  '^  Be  assured  that  you  cannot  have  greater  plea- 
counteract,  may  have  had  no  inconsiderable  share.  sure  in  accepting  the  hving  in  question,  than  I  have 
Dr.  Paley,   in  the  mean  time,   however,  was  not  in  offering  it  to  you."    He  now  resided,  during  the 
inattentive  to  literary  pursuits,   nor  unambitious  of  remainder  of  his  days,   either  at  Lincoln  or  Btshop 
literary  distinction.      In   1765,  he  became  a  candi*  Wearmouth. 

date  for  one  of  the  prizes,  given  annually  by  the  Ere  he  was  elevated  to  this  last  ecclesiastical  digoi- 
representatives  of  the  university  of  Cambridge  to  se-  ty,  he  had  attained  to  a  high  degree  of  literary  celebri- 
nior  bachelors  for  the  two  best  dissertations  in  Latin  ty  by  his  various  excellent  productions.  Some  of  his 
prose.  The  subject  proposed  was  a  comparison  be-  earliest  compositions,  which  were  on  mathematicsl 
tween  the  Stoic  and  Epicurean  systems  of  philosophy,  subjects,  were  printed  while  he  was  a  student  in  the 
with  respect  to  the  influence  which  they  exert  on  the  university,  in  the  most  eminent  periodical  productions 
morals  of  their  respective  votaries.  Paley  espoused  of  that  time.  He  was  the  author  of  several  pamphlets. 
the  cause  of  Epicurus,  and  defended  it  with  so  much  and  various  occasional  sermons,  some  of  which  met 
talent,  that,  though  with  considerable  hesitatbn,  he  with  a  very  rapid  sale,  and  gained  their  author  some- 
was  adjudged  the  first  prize.  This  hesitation  arose  thing  like  distinction  among  his  brethren.  But  Dr. 
from  a  suspicion  that  he  was  not  himself  the  author  of  Paley  was  destined  to  produce  something  far  greater 
the  dissertation,  or  rather  that  the  body  of  the  essay  than  a  short  publication  of  transient  or  local  interest, 
and  the  notes  to  it  were  not  the  composition  of  the  and,  as  an  author,  to  attain  to  a  degree  of  distinctioo  to 
BMme  person,  the  one  being  written  in  Latin,  the^  other  which  none  probably  of  his  contemporarlea  in  the  saioe 
in  English.  There  was  here,  we  confess,  much  room  church  can  lay  any  claim.  In  1785,  appeared  bit 
for  suspecting  the  candonr  or  veracity  of  Paley ;  but  '*  Principles  of  Moral  and  Political  Science,"  a  publics- 
the  real  state  of  the  case,  as  himself  condescended  to  tion  which  had  formed  the  subject  of  hia  academical 
nuke  no  communication  on  the  subject,  must  now  re«  lectures,  and  the  success  of  which  waa  deservedly  co 
main  for  ever  in  uncertainty.  great,  that  it  underwent  fifteen  editiona  in  the  autbor*i 
In  consequence  of  a  misunderstanding  with  Mr.  life  time.  His  next  work,  entitled,  '*  Hone  Paulio'i 
Braken  of  a  pecuniary  nature,  he  left  that  gentleman's  or  the  truth  of  the  Scripture  Historjr  of  St.  Paul,  evio* 
aervioe ;  but  still  continued  to  reside  in  Greenwich,  as  oed  by  a  comparison  of  the  Epistlea  which  bear  his 
he  was  now  employed  in  the  capacity  of  tutof  to .  a  name  with  the  Acts  of  the  Apostles  suid  with  cme  aoo- 
young  gentlenum  of  that  place,  named  Ord,  now  Dr,  ther,"  was  published  in  1790;  in  1794,  hia  "  View  of 
Old  of  Famham,  and  waa  also,  on  receiving  deacon's  .  the  Evidences  of  Christianity,"*  was  ^iven  to  the  world  : 
orders,  engaged  as  assistant  curate  of  the  parish.  In  and  his  ''  Natural  Theology,  or  Evidences  of  the  £i* 
these  situations >  however,  he  did  not  long  remain :  in  istence  and  Attributes  of  the  Deity^  colleoed  from  the 
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9.  ippemncef  of  Nature,**  appeuwd  in  1801,  at  a  time  whi^t  tlie  age  wanted!  In  all  his  work;s  he  was  fiir- 
"^  when  tbe  author  was  labouring  under  a  disease  which  nisbing  a  desideratum;  and  so  wiselj  did  he  calculate 
ultimitely  was  the  cause  of  his  death.  on  tbe  necessities  of  the  public,  that  what  he  presented 
His  conslitution,  though  naturally  fimf  and  athletic,  was  met  with  the  eager  welcome  of  a  seasonable  supply." 
had  now  begun  to  yield  to  the  bad  effects  which  not  The  distinguishing  features  of  his  works  are  perspicuity 
unfrequendy  result  from^too  close  an  application  to  and  simplicity, — qualities  without  which  genius  and 
litenty  pursuits.  In  1800,  he  had  been  attacked  by  learning  are  comparatively  useless.  He  carefully  avoids 
a  violent  affection  of  the  urinary  system,  accompanied  every  thing  that  does  not  further  the  result  he  means 
with  a  species  of  maelena  or  black  flux,-— complaints  to  establish,  or  that  may  lead  him  into  abstruse  or  un« 
from  which,  as  just  hinted,  he  never  afkerwards  fully  profitable  discussions.  Readers  of  every  class  are  de- 
noovered.  And  though  he  enjoyed  some  short  inters  lighted  with  the  clearness  and  satisfactory  nature  of  his 
vils  free  from  pain,  thie  symptoms  of-  his  disorder,  at  reasoning ;  and  none  can  rise  from  the  perusal  of  his 
every  fresh  attack,  became  more  alarming;  and  in  May,  works,  without  feeling  reverence  for  the  character  of 
1805,  it  .was  evident  to  all  that  his  life  was  in  immi-  the  author,  or  having  the  better  feelings  of  his  nature 
nent  danger.  He  was  supported,  in  the  prospect  of  improved  and  elevated.  With  regard  to  his  ethical 
(leadi,  by  the  influence  of  that  religion  which  he  had'  and  political  principles,  there  may  indeed  be  various 
zealously  taught  and  illustrated.  He  endeavoured  to  opinions,  though  Dr.  Paley  himself  has  rendered  them 
comfort  his  afflicted  family-  with  the  hopes  and  pro-  subservient  to  the  most  amiable  and  salutary  purposes ; 
mises  of  the  gospeL  Hia  last  days  were  spent  in  the  but  of  his  theoiogical  writings  there  can  be  But  one 
exercises  of  devotion,  and  he  calinly  expired,  on  Satur-  sentiment  They  are  alike  pious,  ingenious,  and  con- 
day  die  25th  of  May,  in  the  sixty^seoond  year  of  his-  dusive  $    the  most  useful    certainly,  on  the  various 

important  subjects  of  which  they  treat ;  and  they  will 
ever  entitle  their  author  to  a  conspicuous  place  among* 
the  benefactors  of  mankind. 


ige. 

Dr.  Paley  had  been  twice  married.  His  second 
wife,  Miss  Dobinson  of  Carlisle,  survived  him,  and 
died  80  recently  as  March,  1819.  He  left  behind  him 
eij^ht  children,  four  daughters  and  four  sons,  of  whom 


See  Memoirs  of  Dr.  Paley,  by  the  late  George  Wilson* 

Meadey,  Esq.  and  Dr.  Paley's  Works,  wiu  his  Life 

William  the  eldest,  a  barrister  of  great  talents^  died  io'    prefixed,   edited  by  Mr.  Alexander  Chalmefs^  Lend.  - 


1817,  at  the  premature  a^  of  thirty«seven. 

Dr.  Paley  was  in  stature  above  the  middle  size,  and,, 
especially  hi  his  latter  years,  rather  inclined  to  corpu* 
leocy.  Tbe  expression  of  his  countenance  was  pleas- 
log,  yet  there  was  little  about  it  which  to  a  stranger 
wu  Tery  deeply  calculated  to  shadow  forth  the  vigour 
2nd  versatility  of  his  miqd. 

His  moral  character  is  entitled  to  praise  of  the  high- 
est kind.  In  all  the  private  relations  of  life,  the  good- 
ness of  his  heart  and  the  undisguised  simplicity  of  his 


1S21.     (n*.  B«.) 

PALIBOTHRA.    See  Patna. 

PALLADIUM.  See  Chemistry,  Vol.  VL  p.  20.  BQ. 

PALLAS.     See  Astronomy,  Vol.  H.  p.  604.  639. 

PALLAS,  Peter  SmoNt  a  celebrated  naturalist,  was 
bom  at  Berlin  on  the  22d  September,  174L  His  fa- 
ther was  professor  of  surgery  in  the  university,  and 
young  Pallas  having  resolved  to  pursue  the  same  stu- 
dies, entered  upon  them  with  seal;  and  so  early  as  1758, 
in  the  17th  year  of  his  age,  he  was  able  to  read  a  course 


manners  were  the  objects  of  universal  respect  and    of  public  lectures  on  anatomy.    Having  acquired  a  taste 
esteem.    As  a  minister  of  the  gospel,  also,  his  conduct    for  natural  history  from  one  of  his  preceptors,  Martin 


vu  extremely  amiable  and  exemplary.  His  devoted 
aUachment  to  literary  pursuits  he  never  allowed  for  a 
moment  to  interfere  with  the  conscientious  discharge 
of  his  sacred  duties.  He  was  indeed  a  pluralist,  and 
tbe  benefit  of  his  example  and  instructions  could  not 
be  enjoyed  by  all  with  whom  he  was  spiritually  con- 
nected ;  but.  So  use  his  own  expression,  he  was  «  a 
freiter  pluralist  in  children,"  and  he  uniformly  took 
are  that  the  clergymen  placed  under  him  were  men 
of  virtue  and  of  faithfulness.  It  has  been  frequently 
insinuated  that  his  opinions  on  certain  articles  of  faith 
were  not  quite  i^^reeable  to  the  standards  of  his 
efaarch.  What  this  difference  really  was,  it  would  not 
probably  be  an  easy  matter  to  determine.  It  is  cer- 
tain, indeed,  that  in  his  discourses  he  seldom  alluded 
to  doctrinal  subjects;  but  a  volume  of  his  sermons, 
pobiiabed  since  lys  death,  by  no  means  substantiate 
tbe  charge  of  heterodoxy  that  has  been  so  industrious- 
ly brought  against  him. 

To  his  writings  tbe  same  degree  of  praise  is  due 
that  we  have  paid  to  his  moral  character.  'Mf  we  do 
Dot  rank  him,"  says  one  of  his  biographers^  **  among 


Schoeling,  he  pursued  this  inviting  study  at  the  univer- 
sity of  Halle,  where  he  entered  in  1758.  In  the  year 
1759  he  went  to  Gottingen,  where- he  composed  an  in-. 
genious  treatise,  entitled  Ik  infeslis  vivetUibus  intra  vi-' 
ventia.  He  took  his  doctor^s  degree  at  Leyden  in  176O, 
and  he  added  greatly  to  his  knowled^  of  natural  his- 
tory, b^  the  examination  of  the  public  and  private  ca« 
binets  in  that  city. 

With  the  view  of  prosecuting  his  medical  studies,  he 
repaired  to  London  in  1761 ;  but  natural  science  en- 
grossed all  his  attention,  and  he  spent  much  time  in 
examining  the  lyarine  productions  on  the  coast  of  Sus- 
sex. He  left  London  in  April,  l76l,  and  when  he  ar- 
rived at  Berlin,  he  began  to  prepare  the  materials  for 
a  Fauna  Insectorum  Marchica.  With  the  permission  of 
his  father  he  went  to  reside  at  the  Hague  ;  and  such 
was  his  scientific  reputation,  that  he  was  elected  a  fel- 
low of  the  Royal  Society  of  London  on  the  7th  June, 
176*4. 

The  first  work  which  gained  him  distinction  as  a  na- 
turalist, was  his  Elenchus  Zoophyiorum,    He  afterwards 


published  the  MisceUanea  Zoologica;  and  having  re* 

BBen  of  original   genius,  of  tasteM  imagination,  <»  turned  to  Berlin  by  tbe  command  of  his  father,  and  be- 

eonanmmate  learning,  he  must  be  allowKl  the  first  gun  to  publish  his  Sjpfci/^f a  Zoo^tca,  (a  woric  which 

place  among  those  iMiose  success  has  been  most  extensive  was  continued  in  fasciculi  till  1780,)  he  received  an  in- 

i«  the  moral  impraoement  of  wianitiiuL     Utility  (which  vilation  from  the  Empress  Catharine  to  become  profes- 

in  hb  system  of  ethics  constitutes  the  esaenceof  virtue)  sor  Of  natural  history  to  the  Imperial  Russian  Academy. 

<«ems  to  have  been  his  great  ambition ;  and  it  is  no  Contrary  to  the  advice  of  his  friends,  he  accepted  of  this 

light  character  of  his  works,  that  they  are  all  eminently  offer,  and  arrived.at  St.  Petenburgh  oa  the.  10th  of 

^foL    He  seems  idways  to  have  clearly  discerned  Auguil,i767. 
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PallM.  No  looner  had  lit  fMcbed  ibat.capitsl^  than  he  was 
cbaiged  with  the  meBagcmeDt  of  the  adeutific  expedi« 
tioQ  to  the  eaat  of  the  VolgiL,  and  to  the  remote  parte 
of  Siberia*  .Before  hia  departufei  however,  he  drew 
up  e  ayatematic  catalogue  of  the  aoologioal  cabinet  of 
the  Academy ;  anraoged  the  collection  of  Professor 
'Breyug  recently  pnrchaaedby  Prince  Orloff ;  and  pre- 
pared  for  the  presa  aiz  nombera  oi  hia  Spkilegia  Zo' 
oiogioa. 

In  Jttne»  1768,  he  set  out  on  the  expedition,  accom- 
panied hy  Meaara.  Falk,  Lepekini  and  Goldenstaedt,  and, 
after  an  abaence  of  six  yeara,  he  returned  to  St  Pelera- 
burgh  on  the  80th  July,  177i»  where  he  published,  in* 
five  volumes  4to.  an  aceoont  at  this  most  extensive  and 
interesting  journey. 

In  the  year  1776,  he  publiahed  hia  collections  rela- 
tive to  the  political,  physittl,  and  dvil  history  of  the 
Mongol  tribes.  In  1777,  he  read  at  the  Academy  a 
Memoir  on  the  formation  of  mountains,  and  on  the  re- 
volutiona  of  the  globes  which  waa  publiahed  by  Mr. 
Tooke  in  his  Butiia  lUMttrata.  In  J  778,  he  brought 
out  his  NowB  Spedei  Qfukdntpeium  e  glirmm  ordine.  In 
1781,  he  published  hia  Etutmeratio  Plamtarmm  ^fnfe  in 
horio  Procopu  a  Demidef  Moacua  vigent ;  and  m  the 
same  year  appeared  his  New  Northern  Collections,  on 
various  subjects  in  geo^phy,  natural  history,  and 
agriculture ;  two  fasocult  of  his  Icants  Innelarum  pre- 
tfrltm  Rusiias  SiberioBque  peculiarium,  and  the  first 
No.  of  the  Flora  Rusiicot  executed  at  the  expence  of  the 
Empress,  appeared  in  1784. 

FWHas  was  about  this  time  appointed  a  member  of 
the  Board  of  Minea,  with  an  additional  salary  of /SOO 
per  annum,  and  waa  decorated  with  the  order  of  St. 
Vladimir.  He  had  some  time  before  intimated  his  de- 
sign of  disposing  of  his  collection  of  natural  history ; 
and  no  sooner  had  the  Empress  heard  of  his  intentions, 
than  ahe  informed  him  that  she  would  be  the  purchaser, 
and  desired  him  to  make  out  the  catalogue,  and  fix  the 
price.  He  accordingly  mentioned  15,000  rubles,  and, 
when  the  catalogue  was  presented  to  her  Majesty,  she 
subjoined  with  her  own  hand  the  following  paragraph : 
«•  Mr.  Pallaa  understands  natural  history  much  b^r 
than  figures.  He  ought  to  have  charged  S0,000  instead 
pf  15,000  ruUea  fir  ao  many  valuable  articles.  The 
Empress,  however,  takes  upon  hersdf  to  correct  the 
mistake,  and  hereby,  orders  her  treasurer  to  pay  90,000 
rubles.  At  the  same  time,  Mr.  Pallas  shall  not  be  de- 
nrived  of  his  collection,  which  shdl  still  continue  in 
nis  own  possession  during  his  life,  as  he  so  well  under- 
sUnds  how  to  render  it  most  useful  to  mankind/' 

In  the  year  1794^  Palbia  travriled  to  the  Crimea,  and 
after  hia  return,  he  published  his  Pk^mcal  and  Topo* 
graphical  Pieimre  of  Taurida,  in  which  he  describes  &at 
intereating  peninsula.  His  health  had  now  begun  to 
dedine,  and  he  felt  the  necessity  of  recovering  it  under 
a  warm  climate.  For  this  purpose  the  Empress  grant- 
ed him  an  estate  in  the  Crimea,  and  a  present  of  10,000 
rubles  to  form  an  establishment  He  accordingly  ra- 
moved  to  the  Crimea,  where,  on  his  estate  of  Akmet- 
chet,  and  in  a  residence  more  like  a  palace  than  that  of 
a  private  gentleman,  he  spent  the  greatest  part  of  his 
later  years.  Actuated  by  a  atnmg  deaiie  to  aee  hia 
brother  and  Us  native  citjr,  he  made  a  journey  to  Ber. 
ltn»  where  he  died  on  the  8th  Sqitemtier,  1811,  in 
the  71st  year  of  his  age.  Beaidesthe  works  whkh  we 
have  mentioned,  Palks  csmmunicated  three  papers  to 
the  Royal  Society  of  London,  which  are  pobli^ed  in 
the  PkiUnaphical  Traiuae^oms,  1788,  p.  «;  1766,  p. 
186;  J776,  p.  528.    He  was  also  the  author  of  varioua 


Memoirs^  published  among  thooe  of  ti^  hnpeiisl  Boi. 
nan  Academy. 

For  fiuther  information  respecting  this  emiociit 
turalist,  see  Coxe's  Travdi,  voL  iiL  p^  t03 ;  Tooke't  ^ 
Fiew  tfike  Rnuian  Empire  :  and  Dr.  Clarke's  Trwod$^ 
vol.  i.  p.  ^S^,  672,  578,  579« .  See  also  our  ailidsi  Bo- 
tany, voL  I  v.  p.  26 ;  Envomoumt,  vol  IX.  p.  65 ;  and 
MxTKORiTi,  vol.  XIV.  p.  1S& 
PALM  A.    See  Canary  I  at  Anna,  Vol.  V.  p.  S56. 
PALMERSTON'S  I81.AIID  is  an  uninhabitsd  isliBd 
in  the  South  Pacific  Ocean,  discovered  by  Csptim 
Cook  in  1774.    It  consists  of  eight  or  ninesnuUidcts, 
connected  by  a  reef  of  coral  rocdu.   W.  Long.  l6d°  10^, 
Soath  Lat.  18<>  V. 

PALM YUA,  anciently  one  of  the  largest  and  moitSiii 
magnificent  citin  in  the  world,  but  now  oompletdy  in    1 
ruins,  is  situated  in  the  deaert  of  Syria,  in  Si"*  85^    I 
North  Lat  and  88^'  Sff  West  Long.    It  stsodiSOO    j 
miles  east  of  the  Mediterranean,  and  150  muth-eul    , 
of  Aleppo,  nearly  on  a  line  between  thi^  city  and  the    > 
Persian  Gulf.    Excepting  on  the  east,  where  it  is  flsnk* 
ed  by  a  ridge  of  mountains,  it  is  surrounded  b^  bir« 
ren,  sandy,  uninhabited  plains.    It  enjoyed  the  benefit    , 
of  two  springs,  the  watera  of  whidi,  now  nesrly  ib- 
sorbed  in  the  sands,  are  still  uaed,  though  warm  md 
sulphureous ;  but  water  seems  alao  to  have  hem  eon- 
v^ed  to  the  dty  from  a  considerable  distance,  by  meav 
of  a  magnificent  aqueduct,  the  ruina  of  iriiidi  miy 
yet  be  traced. 

Of  the  origin  of  this  city  we  can  give  no  certain  in-Oi^ 
formation,    ft  is  regarded  by  some  aa  having  rieea  to 
distinction  long  before  the  time  of  Solomon,  who  lived 
about  a  thousand  years  before  the  Christian  sera;  while 
others  suppose  it  to  have  been  the  ''  Tadmor  in  the 
wilderness,"  built  by  that  illustrious  monarch,  (1  Kingf, 
ix.  18. — ft  Chron.  viiL  4.)    This  latter  opinion  is  ren« 
dered  not  improbable,  from  the  circumstance,  thst  the 
two  terms  in  question  are  synonymous.    '<  The  nsme 
of  Tadmor,  or  Palmyra,"  says  Gibbon,  *'  by  its  lig* 
nification  in  the  Syriac  aa  well  as  in  the  Latin  langosge, 
denoted  the  multitude  of  Palm-irees,  which  sSkM 
ahade  and  verdure  to  that  temperate  region."    A  siflii* 
lar  account  is  given  by  Josephus,  no  inoompetat  su* 
thority,— ^who  also  affords  a  complete  refutation  to  the 
opinion,  that  the  King  of  Jerusalem  was  too  wise  sod 
prudent  a  prince  to  found  a  city  of  such  extent  in  s 
distant  and  uninhabited  comer  of  his  dominions,  whfli 
he  remarks,  that  **  the  reason  why  Solomon  built  tbii 
city  so  remote  from  the  parts  of  Syna  that  are  inhabit- 
ed, is   this,  that  below  there  is  no  water  to  be  hsd, 
and  that  it  is  in  that  place  only  where  there  are  spriui 
and  pits  of  water,"  and  that  it  waa  meant  to  form  die 
emporium  of  the  commerce  carried  on  between  the 
Persian  Gulf  and  the  mercantile  citiea  on  the  banks  of 
the  Mediterranean.    The  pearls,  cinnamon,  goldi  to 
mentioned  in  sacred  history,  afford  ample  proof  thst  s 
commercial  rdatien  did  sukwist,  from  a  very  early  ps* 
riod,  between  the  places  in  ouestion,  because;,  in  ths 
countries  bordering  upon  the  Persian  Ouif,  coukl  theie 
articles  alone  be  got;  and  Palmyra,  situated  on  a  itra^ 
line  between  the  Persian  Gulf  and  the  Syrian  and  Pb(s- 
nician  cities,  thus  early  became,  it  ia  probable,  ths 
centre  of  the  trade  of  the  eastern  worid,  and  attsiiisd 
to  that  degree  of  wealth  and  splendosv  which  its  roias 
aopowerfuDy  indicate,    it  may  not  be  improper  to  Ststs, 
ths«  the  ariguuU  boildinga  of  Palmyni  have  ben  lso| 
entireW  obhterated  by  the  lapse  of  time;  and  thattheedi* 
fieea,tBe  rains  of  which  are  now  so  splendid,  musthsft 
been  erected  long  posterior  |o  tiie  tinao  of  SdoMDj 
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l»  becaii46  Meisrs.  Diwkins  and  Wood,  to  whom  we  owe    to  decay  end  deiolation.    The  Mahometans,  into  whoee  Palmyra. 

r*  almoit  all  we  know  of  this  extraordinary  place,  dis-    hands  it  afterwards  fell,  did  notfaine  to  save  it  fttwi  ^-'v*'"^ 
corered  no  inscription  older  than  the  Christian  sera ;    that  min  into  which  it  was  fast  sinkiog  i  and  its  pre- 
■od,  besides,  the  style  of  architecture  is  all  either  of   sent  m<mldering  remains  spedL  to  tts«  in  the  most  em- 
Greek  or  Roman  ori^n*  phatic  langnage,  of  the  unavoidable  fkte  that  awaits  the 

7.       Bat  important  as  this  city  soon  became,  its  history    pride  of  man,  and  the  noblest  monuments  of  human    ' 
b  almost  totally  unknown.    This  probably  may  be  ac-    genius. 

counted  for  mm  its  sequestered  situation  and  peaceful  These  ruins  are  the  most  extraordinary  and  stnpen-  Ruint. 
ponuits,  and  the  various  other  causes  which  also  tend-  dous  in  the  worid,  alike  remarkable  for  extent  and 
ed  to  sink  in  obscurity  every  record  of  the  early  Qomi-  magnificence,  and  die  romantic,  wild,  and  desolate  spot 
nerdal  history  of  that  interesting  portion  of  the  globe,  on  which  they  are  found.  Ardiitecture  seems  to  have 
It  is  transiently  mentioned  by  an  ancient  historian,  lavished  all  her  ornaments,  and  displayed  all  her  skill, 
(John  of  Antioch,)  that  Nebuchadneasar  took  posses-  in  the  construction  and  decoration  of  those  splendid 
tioB  of  Tadmor  ere  he  laid  siege  to  Jerusalem.  Pliny  ^fices,  the  very  fragments  of  whidi  are  ao  massy 
spetks  of  it  as  an  opulent  and  important  dty^^-as  con-  and  imposing.  •<  We  had  scarcely  passed,"  says  Mr. 
necting  the  Roman  and  Parthian  empires  by  the  mutual  Wood,  ''  these  venerable  buildings,  f  the  sepulchres  of 
benefits  of  commerce,  and  as  enjoying,  from  this  dr-  the  ancient  Palmyrenes,)  when  the  hUls  opening,  dis. 
comstance,  the  privileges  of  a  complete  neutrality,^  covered  to  us,  all  at  onoe,  the  greatest  quantity  of  ruins 
until,  oiler  the  victories  of  Trajan,  it  became  subject  we  had  ever  seen ;  and  behind  them,  towards  the  Eu- 
to  Rome,  and  remained  in  that  state  for  upwards  of  phrates,  a  flat  waste,  as  fkr  as  the  eye  could  reach, 
150  years.  Mesgre,  however,  as  the  historical  noticea  without  any  object  which  showed  either  Kfe  or  motion, 
of  Palmyra  are,  it  can  boast  of  one  splendid  sera,  when.  It  is  scarce  posnble  to  imagine  any  tMng  more  striking 
under  its  king,  the  celebrated  Oudenatus,  it  gained  than  this  view.  So  great  a  number  of  Corinthfaui  pil- 
various  victories  over  the  Persians,  and  at  length  stood  lars,  with  so  little  wall  or  solid  building,  afibrded  a 
forth  as  the  rival  of  Rome  hersdC  Oudenatus  was  not  most  romantic  variety  of  prospect"  A  similar  account 
destined  long  to  enjoy  the  honours  he  had  won ;  he  is  given  by  Mr.  Bruce,  who  visited  these  ruins  before 
was,  after  a  glorious  career,  murdered  by  a  member  of  he  penetrated  into  Abyssinia.  ^'  When  we  arrived  at 
bis  own  family ;  but  on  his  death,  Zenobia,  his  queen,  the  top  of  the  hfU,"  says  he,  '*  there  opened  before  us 
one  of  the  most  illustrious  females  that  Asia  ever  pro-  the  most  astonishing,  stupendous  sight  that  perhapa 
duced,  assumed  the  government,  avenged  his  death,  ever  appeared  to  mortal  eyes.  Tlie  v^ole  plain  below, 
and  soon  rendered  herself  formidable  to  all  the  nations  which  was  very  extensive,  was  eovered  so  thick  with 
within  her  reach.  To  the  dominions  of  Oudenatus,  magnificent  buildings,  as  that  one  seemed  to  touch  the 
which  extended  from  the  Euphrates  to  Bithynia,  she  other,  all  of  fine  proportions,  all  of  agreeable  forms, 
added  the  kingdom  of  Egypt,  derived  from  her  an«  all  composed  of  white  stone,  which  at  that  distance 
oestors.     Arabia,  Armenia,  and  Persia,  solicited  her    appeared  like  marble.    At  the  end  of  it  stood  die  pa-  ' 

alliance ;  the  Emperor  Claudius  II.  acknowledged  her    lace  of  the  Sun,  a  building  worthy  to  close  so  magni* 
greatness,  and  she  was  universally  recognized  as  Queen    ficent  a  scene.'* 

of  the  East.  But  her  dignity  and  her  power  did  not  Of  these  extraordinary  ruins,  it  is  impoosible,  in  this 
long  continue ;  and  Palmyra,  through  her,  sacrificed  place,  to  give  any  thing  like  an  adequate  account, 
ages  of  quiet  and  prosperity,  to  a  moment  of  glory.  *'  We  sometimes  find  a  palace,"  says  M.  Volney,  «<  of 
The  Emperor  Aurehan,  actuated  by  ambition,  or  a  desire  which  nothing  remains  but  the  courts  and  walls;  some* 
to  secore  the  safety  and  tranquillity  of  the  Roman  pro-  times  a  temple,  whose  peristyle  is  half  thrown  down, 
vinces  in  Asia,  marched  a  powerful  armv  thither,  at-  and  now  a  portico,  a  galleiy,  or  triumphal  arch.  Here 
tacked  and  defeated  Zenobia,  and  obliged  her  to  retire  stands  groups  of  columns,  whose  symmetry  is  destroyed 
within  the  walls  of  Pidmyra^  The  siege  of  this  city  by  the  fall  of  many  of  them ;  there  we  see  them  ran- 
was  more  tedious  and  more  bloody  thim  Aurelian  hod  ged  in  rows  of  such  length,  that,  similar  to  rows  of 
expected ;'  and  he  thought  it  necessary  at  length  to  of-  trees,  they  deceive  the  sight,  and  assume  Ae  appear- 
fer  terms  of  capitulation.  These  terms,  though  fk-  anoe  of  continued  walls.  On  whidi  side  soever  we 
vound>Ie  to  the  besieged,  were  indignantly  refused.  Ze-  look,  the  earth  is  strewed  with  vast  stones,  half  buried, 
nobia  declared  that  the  last  moment  of  her  reign  and  with  broken  entablatures,  damaged  capitals,  mutilated 
of  her  life  should  be  the  same.  '  This  resolution,  how-  friezes,  disfigured  reliefs,  efiaced  sou^tures,  violated 
ever,  did  not  long  continue  to  animate  her :  seeing  no-  tombs^  and  2tars  defiled  by  mud."  These  ruins,  which 
thing  before  her  but  defeat  or  deaths  she  fled,  and  had  consist  chiefly  of  temples,  palaces,  and  public  edifices, 
got  eo  far  as  the  Euphrates,  a  distance  of  sixty  miles,  built  mostly  of  white  marble,  occupy  an  area  of  three 
when  she  was  overtaKen  and  apprehended,  ner  cou-  miles  in  circumference;  but  the  ancient  dty,  the  great- 
rage  now  completely  failed  her,  and  she  fixed  an  inde-  cr  part  of  which  has  now  disappeared,  is  allowed  to . 
lible  stain  on  a  character,  otherwise  glorious,  by  pur-  have  extended  to  nearly  four  tioaes  that  space.  For  a 
chasing  her  own  life  at  the  expeuce  of  those  of  her  farther  account  of  this  interesting  place,  we  refer  the 
subjects  and  her  friends.  Among  the  numbers  whom,  reader  to  Mr.  Wood's  curious  publication,  which  is  ae- 
on thia  occasion,  Aurelian  devoted  to  death,  was  the  companied  with  fifty  plates  ;  and  to  the  article  Civil 
celebrated  Longinus,  secretary  to  the  queen,  and  one  Architectuhe,  in  this  work,  (Vol.  VI.  Part  If.) 
of  the  most  elegant  writers  in  the  Greek  language,  which  contains,  with  other  notices,  a  very  minute  ac- 
whose  works  have  come  down  to  us.  Palmyra  was  de-  count  of  the  Temple  of  the  Sun,  the  most  stupendous 
tivered  over  to  the  rapacity  of  the  Roman  soldiers  ;  and  the  most  entire  of  these  venerable  remains, 
and  though  Valerian,  with  the  value  of  the  gold  and  The  abject  and  sordid  character  of  the  present  inha-  PreMnt  in. 
jeweb  found  in  Zenobia's  possession,  repaired  the  cele-  bitants  of  this  citv,— about  thirty  Arab  fionihes  who  Habiuntt. 
brated  Temple  of  the  Sun ;  and  though  Justinian,  in  a  '  live  in  huts  erected  in  the  court  of  the  Temple  of  the 
eubseouent  age,  attempted  to  restore  it  to  its  ancient  Sun,— afford  a  striking  and  humiliating  contrast  to  the 
aplenoour,  this  dty  gradually  from  tins  period  verged  in-    splendid  and  mossy  rums  by  which  they  are  surround- 


PAL 


380 


PAP 


Palmyra  ed.  These  people  cultivate  a  few  olive  treea,  and  at 
"  mudi  com  as  is  necessary  for  their  subsistence,  in  any 
vacant  spot  that  can  be  found  amid  the  dilapidations  of 
the  place ;  they  are  far  removed  from  any  inhabited 
district,  and  have  no  other .  communication  with  the 
living  world,  than  what  consists  in  a  visit,  rather  of 
a  commercial  kind,  paid  once  in  two  or  three  months, 
to  some  of  the  nearest  villages.  The  caravans  which 
travel  between  the  Euphrates  and  Aleppo,  keep  con^ 
siderably  to  the  eastward  of  Palmyra — a  place  now  so 
neglected,  but  once  the  very  centre  of  the  trade  of  the 
eastern  world. 

See  Wood's  Ruins  of  Palmyra,  and  the  article  Civil 
Architecture,  ut  supra ;  Bruce's  Travels,  (Introduc- 
tion;) Volney's  Travels,  ^t?. ;  and  S  win  ton's  Explica- 
lion  of  the  Inscriptions  at  Palmyra.  Some  notices  may 
also  be  found  in  Pliny,  Hist,  Nat.  lib.  v. ;  in  Jose^ 
phus;  the  Ancient  Univ.  HisL;  and  Gibbon's /2offuin 
history,    (t.  m.) 

PALSY.    See  MBniciNE,  Vol.  XIV.  p.  11. 

PAMPAS.    See  Buenos  Ayrss,  Vol.  V.  p.  51. 

PAMPELUNA,  or  Pampelona,  anciently  Pampeio* 
^is,  a  city  of  Spain,  and  the  capital  of  Navarre,  is  si- 
.tuated  in  a  fertile  plain,  on  the  banks  of  the  Arga, 
which  washes  its  walls.  Although  its  fortifications  are 
.not  considerable,  yet  it  is  defended  by  two  castles,  one 
in  the  town,  and  the  other  immediately  without  the 
walls.  The  last  of  these,  situated  upon  a  rock,  has 
.fine  bastions,  and  good  ditches.  It  ha^  a  handsome 
tower,  several  msgazines,  a  square  adorned  with  trees, 
.and  an  armoury  in  the  centre  of  the  fortress. 

Pampeluna  contained  a  cathedral,  three  flourishinff 
convents  of  monks,  and  two  of  nuns.  The  cathedrd 
contains  the  mausoleum  of  Charles  III.  and  on  the  side 
of  the  church  is  a  fine  cloister,  of  two  rows  of  galleries, 
the  one  above  the  other.  There  is  nothing  remarkable 
in  the  public  edifices.  The  city  is  very  confused,  and 
.ill  built.  Two  of  the  squares  contain  tolerably  hand* 
some  houses^  and  the  one  used  for  bull-fighting  is  very 
.spacious. 

The  commerce  of  the  town  consists  only  of  carpets. 
It  receives  every  thing  from  abroad,  and  supplies  its 
neiffhbours  with  scarcely  any  thing.  Parchment, 
leatner,  coarse  cloth,  earthen  ware^  and  wax,  are  the 
only  articles  of  manufacture. 

Pampeluna  contains  l6S2  houses,  2800  families,  and 
nearly  14,000  inhabitanto.  West  Long.  1**  4V  15\ 
North  Lat.  42*  59'  5.7".  See  Labonie's  Ftem  gf  Spain, 
vol.  ii.  p.  318. 

PAN,  in  the  ancient  mythoIogy»  was  the  son  of  Mer- 
cury and  Penelope,  and  presided  over  those  who  were 
led  by  their  pursuits  to  frequent  the  fields.  The  wor- 
ship of  him  was  particularly  established  in  Arcadia. 

PANORAMA,  from  r«p,  every  thing,  and  •^»0,  to  see, 
is  the  name  given  to  pictures  painted  on  the  inside  of 
41  cylindrical  surface,  the  eye  being  pUced  in  the  axis 
of  the  cylinder. 

The  fine  panoramic  paintings  of  Mr.  Barker  are  well 
Jknown;  and  we  believe  this  eminent  artist  had  the 
merit  of  inventing  this  delightfiU  method  of  represent- 
ing nature,  and  of  securing,  by  patent,  the  exclusive 
xight  to  the  use  of  it. 

PANTOGRAPH.    See  Pentaoraph. 

PANTHEON.  See  Civil  Architecture,  Vol.  VI. 
p.  622.  and  Plate  CLXU. 

PAPA-STOUR.    See  Shetland  Isles. 

PAPER.  Before  proceeding  to  an  account  of  the 
present  mode  of  manufacturing  paper,  it  may  be  ad- 
visable to  give  a  sketch  of  the  history  and  unprove. 
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ments  of  theait.    Cotton  paper  appears  to  have  been   1 
used  in  Greece  about  the  ninth  century,  although  no  ^ 
dated  manuscript  has  been  found  written  on  this  paper  ^ 
older  than  the  middle  of  the  11th,  but  several  of  thoM  ^ 
without  a  date  still  extant  appear  considerably  older. 
About  the  beginning  of  the  1201  century  the  use  of  thii 
paper  was  very  common  in  Greece.    It  also  took  the 
place  of  the  Egyptian  Papyrus,  which  had  becD  pre- 
viously used  in  Greece. 

Linen  paper  appears  lo  have  been  made  use  of  in  U 
Europe  about  the  beginning  of  the  14th  century.  The  pc 
oldest  German  paper-mill  was  established  in  IS90  it 
Kuremberg.  It  is  uncertain  if  the  art  was  invented 
in  Germany,  or  imported  from  the  east  The  first 
paper-mill  m  England  was'  established  at  Dartford,  by 
a  German,  jeweller  to  Queen  Elizabeth^  about  the  year 
1588. 

For  a  long  time  after  its  establishment,  the  msna* 
facture  was  in  a  very  backward  state  in  this  country, 
so  that  the  finer  kinds  used  to  be  imported  fron 
France  and  Holland,  till  within  the  last  fifty  or  sixty 
years.  From  that  period,  however,  the  manufsctorets 
of  Britain  have  made  rapid  strides,  and  we  now  find 
that  paper  of  the  best  quality  is  not  only  made  in 
Kent,  the  original  seat  of  ihe  manufacture,  but  in  al- 
most every  district  of  the  island.  Till  within  aboat 
sixty  years,  paper  was  made  by  means  of  stampers  or 
hammersy  which  still  continue  to  be  nsed  in  most  of 
the  French  and  Italian  mills. 

An  account  of  the  method  then  in  use  is  not  de*  01 
void  of  interest    In  France  and  Holland,  in  the  old  ^ 
wayi  the  rags,  after  being  well  washed,  were  plaoedi 
in  their  damp  state,  in  close  vessels,  penesally  tubs, 
and  left  therefor  about  fourteen  davs.  This  caused  them 
to  become  slightly  putrified  and  destroyed,  or  at  least 
injured ;  the  fibres  being  then  placed  in  large  wooden 
mortars,  they  were  bruised  ana  hammered  down  to  a 
fine  pulp  by  stampers,  shod  with  iron  ;  two  of  theie 
stampers  worked  in  each  mortar  alternately ;  snd  it 
required  about  forty  pair,  working  night  and  day,  to 
prepare  a  hundred  and  twelve  pounds  of  rags.    Being 
reduced  to  pulp,  or  rather  paste,  they  were  made  into 
paper  by  a  method  a  f^ood  deal  like  that  at  present  in 
use,  less  attention  being  paid  to  the  texture  and  fine 
surface  of  the  sheet    In  England,  the  mode  was  som^ 
thing  different     The  rags  being  fermented  nearly  in 
the  same  wa^  as  in  France  and  Holland,  they  were 
placed  in  a  cvcular  wooden  bowl,  divers^ng  regularly 
towards  the  top ;  in  this  bowl  an  iron  cyhnder  worked, 
the  pressure  on  which  was  considerable,  and  acting  on 
the  side  of  the  bowl,  so  that  the  rags  were  squeesed 
and  rubbed  in  this  way,  till  they  obtained  nearly  the 
same  degree  of  trituration  that  was  given  them  iu  the 
French  method.    This  is  nearly  the  same  process  by 
which  snuff  is  now  manufactured  in  this  country.   Of 
these  two  modes,  the  French  was  the  best;  so  thst 
about  the  middle  of  the  last  century,  it  was  commody 
used  in  this  country. 

About  that  time,  the  paper  engine  was  invented  10 
Holland,  which  totally  changed  the  mode  of  making  ^ 
paper,  and  paved 'the  way  for  the  gteat  improvements^ 
which  have  since  taken  place  in  the  art 

We  now  come  to  describe  the  present  mode  of  msk* 
ing  paper,  both  by  the  hand  and  by  various  ma- ' 
chines.  Before  coming  to  the  mill,  the  raga  are  sorted 
into  four  or  five  kinds,  according  to  their  finenesi 
This  is,  however,  rather  carelessly  done.  The  first  ope* 
ration  at  the  mill,  is  the  cutting  and  re-sorting  of  the 
rags^  which  is  generally  done  by  women.    A  frame  of 
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p   a  table  is  eayered  with  wiredoth,  of  about  three  meshes  two  faiohet  beyo&d  the  wood  or  iron  of  Ae  roller.  Below     P«psr- 

r^  to  the  running  inch.    In  this  frame  a  part  of  a  scythe,  the  roller  is  the  plate  DD|  (Figs.  9,  S.)  whidi  slides  in  ^"^  '^  '^ 
aboat  a  foot  long,  is  fixed,  rather  inclining  backwards,  a  groove  exactly  under  the  roller,  but  not  parallel  to    ^'' 
On  the  left  side  are  the  uncut  rags,  and  on  the  right  is  a  it.    It  is  composed  ( Fig.  3,)  of  bars  of  the  same  kind 
box,  divided  into  seyeral  compartments.    The  opera-  as  those  of  the  roller,  but  placed  dose  together,  and  5 
tor  takes  up  a  few  of  the  rsgs,  and  shakes  them  on  inches  broad.    The  roller  is  supported  on  the  box  I, 
the  table,  so  as  to  allow  much  of  the  dirt  to  pass  (Figs.  1.  2.)  in  which  is  a  screw  6,  for  the  purpose  of 
through;    she  then  takes   up  a  piece  and  drawa  it  elevating  or  depressing  it.    Above  the  roller  is  a  cover, 
doDg  the  sharp  side  of  the  scythe,  so  as  to  cut  it  whidi  extends  6  or  8  inches  on  each  side  of  it.    In  this 
into  portion^  of  three  or  four  inches  square,  and  places  cover  towards  the  ends  are  two  frames  (Fig.  2*)  I,  I,  co«  pig.  f. 
it  in  one  of  the  compartments  aceoraing  to  its  fine-  vered  with  fine  wire-doth,  an^  sliding  in  grooves  in  the 
Dsss.    Seven  or  eight  sorts  are  in  general  made;  the  cover,  and  leaving  a  space  behind  KK,  communicating 
new  pieces  are  laid  aside  for  the  purpose  of  making  with  the  pipes  M,  M,  (Figs.  1.2.)     Before  the  frames 
bank  notes,  or  any  paper  which  may  require  great  are  two  boards  L,  Li  which  can  aJso  be  removed.    We 
strength.    The  rags  are  then  taken  to  a  larger  table,  now  come  to  describe  the  operation*    The  roller  being 
slso  covered  with  wire-doth,   and  exsmined  by  an  set  in.  motion  by  means  of  the  pinion  £  on  the  same 
overseer,  who  throws  out  the  pieces  which  belong  to  axle,  with  a  velocity  of  l60  revolutions  in  a  minute, 
another  sort.    Rags  may  be  cut  and  sorted  for  about  from  112  to  ISO  lbs.  of  rags  are  put  into  the  engine, 
U  4d.  to  Is.  6d.  per  cwt  and  an  active  woman  can  with  as  much  water  as  will  raise  the  whole  to  within 
cnt  nearly  that  quanti^  in  a  day.  an  ipoh  or  two  of  the  brim.    The  roller  is  depressed 
It  may  be  well  here  to  notice  from  whence  the  ma-  till  its  bars  touch  those  of  the  plate ;  the  rags  are  car- 
tetial  used  in  this  country  is  obtained.    Next  to  the  ried  through,  bruised  on  their  passage,  and  the  greater 
home  cdlecdon,  the  supply  derived  firom  Germany,  part  of  them  are  thrown  over  the  height  P.     Here     ' 
throuffh  the  ports  of  Bremen  and  Hamburgh,  is  most  they  are  collected  and  pushed  round  till  they  arrive 
oonsiderable ;  and  a  great  quantity  of  raes  from  the  again  at  the  roller ;  are  again  carried  through,  and  asain 
Mediterranean  is  annually  imported>  chie^  from  L^*  carried  round.  ^  This  goes  on  continually.    Meanwhile 
horn,  Trieste,  and  Palermo.    The  different  nature  of  tiie  pipe  O  being  opened,  water  is  allowed  to  run  into 
these  kinds  of  rags  is  very  striking ;  while  our  home  the  engine,  and  the  boards  L,  L,  being  removed,  part 
anpply  consists  very  much  of  cotton,  and  of  a  finer  of  the  rags  and  water  are  thrown  up  against  the  frames 
quality  than  the  rest,  that  from  Germany  is  a  strong  I,  I ;  the  water  passes  through,  and  runs  off  by  the 
unsn  material,  dmost  all  unbleached,  but  not  very  pipes  M,  M.    Thus  the  rags  fare  bruised  down  and 
fit  for  the  paper-maker,  unless  bleached  with  the  oxy-  washed  s  at  the  same  time,  it  is  of  the  utmost  conpi  Washing- 
nmriatie  add  ^as,  except  the  finer  kinds,  called  SPFF  sequence  to  have  a  regular  supply  of  spring  water. 
Bremens,  which  are  perhaps  the  best  msterial  for  a  Indeed,   fine  papers   cannot   be  made  to  advantage 
fine  writing-paper,  and  which  brings  a  high  price  ao-  without  this ;  a  hothead  per  minute  will  be  an  ample 
cordingly.    The  Tuscan  rags,  again,  though  dirty,  ac-  supply  for  a  washing  and  beating  engine,  which  will 
quire  a  high  colour  by  the  common  way  of  washing,  prepare  about  six  cwt.  of  rags  in  a  day,  if  the  power  • 
without  being  bleached,  but  are  unfit  for  the  purposes  of  the  mill  is  suffident  to  keep  them   constantly  at 
of  writing*paper8,  from  the  difficulty  of  making  tSem  work.     Both  engine  and  roller  ought  to  be  made  of 
take  the  size.    A  mixture  of  the  diflwrent  kinds  of  rags  elm,  where  iron  is  not  used,  whidi   is  better^  espe- 
is  most  esteemed  by  paper-makers,  as  it  combines  the  dally  for  the  latter,  if  there  be  power  to  difive  them, 
geod  qualities  of  each,  and  as  it  were,  neutralizes  the  as  its  weight  makes  it  go  steadier,  and  thus  pro- 
bed effects  wbich  would  result  from  using  a  particular  pares  a   more  equal   stuff.      The   enffine    must  be 
sort  unmixed.  lined  with  lead,  w  the  bead  of  a  nail  rusting  in  it 

^  The  next  operation  is  the  dusting  of  the  rags.  A  is  sufficient  to  cause  great  numbers  of  those  red 
revolving  cylinder,  about  six  feet  long  and  four  high,  -or  rusty  marks  often  seen  in  paper.  It  is  of  conse- 
covered  with  the  same  kind  of  wire-cloth  as  the  tables,  nuenoe  that  the  machinery  should  go  equably,  a  heavy 
is  attached  to  the  machinery  of  the  miUj  so  that  it  can  ny wheel  is  hence  advantageous.  The  power  requirea 
be  aet  in  motion  with  con^derable  velocity.  In  the  for  a  5  or  6  vat-mill  is  about  20  horse.  The  roller 
axle  of  this  cylinder,  spokes  about  twenty  inches  long,  must  make  from  1.50  to  160  revolutions  in  a  minute  ia 
are  fixed.  A  part  of  the  circumference  opens,  and  by  the  washing  engine,  and  about  180  in  the  beating, 
this  door  the  rags  are  placed  in  the  duster.  The  door  When  the  rags  have  been  about  an  hour  in  the  engine 
being  dosed,  it  is  set  in  motion.  The  rags  are  prevent-  they  are  blemied ;  there  are  two  ways  of  bleaching 
ed  from  remaining  in  a  mass  by  the  spokes,  and  the  used  at  present,  one  by  the  oxymuriatic  add  gas,  the 
dust  escapes  through  the  wire-cloth.  After  being  other  by  the  acid  combined  in  the  dry  way  with  quick- 
driven  about  for  half  an  hour  or  thereabouts;  they  are  lime.  In  the  first  way  the  rags  are  boiled  in  an  alka-  , 
taken  out  to  be  placed  in  the  engine,  and  reduced  to  line  solution  of  potash  and  lime,  for  four  or  five  hours, 
pulp.  This  part  of  the  process  merits  a  particular  de*  or  if  very  coarse,  for  eight  hours.  The  phrpose  of  this 
acriptson.  is  to  destroy  the  coarse  part  of  the  hemp,  commonly 
The  engine  (see  Plate  CCCCLVII.  Figs.  1, 2.)eonsists  called  shon  or  sheave,  and  which  exists  in  a  great  degree 
of  a  trough  A 10  feet  long,  4^  broad,  and  2^  deep,  ge*  in  coarse  linens,  espedally  German  rags.    The  solution 

J-  oendly  made  of  wood,  but  sometimes  of  iron.    If  of  is  then  washed  out  in  the  washing  engine;  the  water 

wood,  it  must  be  lined  with  lead.    BB  is  a  division  in  b^ing  pressed  out  they  are  exposed  to  the  add,  in  the  gapi 

the  engine,  dividing  it  into  two  sides,  one  of  S6  inches,  seous  form,  as  linen  is,  (see  Blsachino.)     The  gaa  is 

and  the  other  of  22  inches.    CC  (Figs.  1,  S.)  is  the  then  washed  out  as  carefully  as  possible ;  this  is  of  great 

roller,  whidi  is  coamposed  of  wood  or  iron,  22  inches  in  .importance,  as  if  any  acid  reraaui  in  the  rags,  it  causes 

diameter,  and  S6  inches  wide.  Along  it,  and  firmly  fixed  tbs  paper  after  some  time  to  putrUy  and  change  ils' 

in  it,  are  bars  or  plates  of  steel  leather  1-I6th  of  an  indi  colour.    In  the  other  way  the  oxymuriate  of  liase  is 

thidc,  but  tapering  towards  the  edge,  and  prsject»g  dAffu^d  in  water  by  i|gitatioi»,  the  inaeluUe  matter  is 
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Paper,  thrown  out,  and  the  liquor  when  clear,  is  diluted  and 
>— -^^^^-^  put  in  the  engine ;  being  thoroughly  mixed  with  the 
raga,  it  is  allowed  to  stand  for  ah  hour  or  more,  and  the 
acid  carefully  washed  out.  Bleaching  is  not  now  in 
very  common  use,  on  account  of  the  low  price  of  rags. 
The  stuff  is  then  reduced  for  an  hour  more  in  the 
washing  engine,  and  is  then  put  into  the  beating  en- 
gine. The  bars  of  the  roller  in  this  engine  are  placed 
thive  together,  nearly  at  the  same  distance  as  in  file 
other  engines.  The  pl^Je  has  from  18  to  20  bars; 
it  is  common  to  make  the  pUte  of  brass;  then  a 
l^reater  number  of  bars,  or  rather  grooves  sawn  in 
the  brass,  are  necessary.  The  process  does  not  'go  on 
so  quickly  with  a  plate  of  this  sort,  but  the  stuff  pre- 
pared is  clearer.  The  cover  of  this  roller  has  only 
one  washing  frame,  and  even  that  is  little  used  ;  this 
engine  is  rather  smaller  than  the  other.  When  the 
stuff  has  been  beat,  as  it  is  called,  for  about  three  hours 
and  a  half,  it  is  generally  fine  enough,  and  a  vaRe 
placed  in  the  bottom  of  the  engine  being  opened,  the 
•tuff  escapes  into  the  chest. 

We  may  here  remark,  that  the  greatest  art  in  the 
manufacture  is  in  the  preparation  of  the  stuff,  and  in 
adapting  the  state  of  the  tackle'  to  the  material  em- 
ployed. The  stronger  the  rag,  the  sharper  must  be  the 
tackle,  else  the  stuff  would  become  so  n/et,  that  is^  it 
would  retain  the  water  so  much,  that  the  vat-man  could 
not,  without  much*  trouble,  shake  it  out,  and  the  pa- 
per would  be  very  apt  to  shrink  in  size.  This  is  the 
manner,  however,  to  ^  form  a  strong  paper,  and  what 
is  done  in  the  preparing  of  bank-note  or  even  cartridge 
stuff.  The  best  state  oli  the  tackle  consists  in  the  bars 
of  the  roller,  and  those  of  the  plate,  agreeing  in  every 
respect  together;  those  in  the  washing  engine  should 
f  be  thick  and  blunt,  where  nibbing  only  is  necessary  to 
free  the  material  of  the  dirt ;  and  those  of  the  beating 
engine  are  required,  generally,  to  be  sharper.  But  aU 
this  depends,  as  we  have  said  above,  on  the  state  or 
quality  of  the  material,  and  the  thidcnessor  thinness, 
-Sic.  of  the  paper -to  be  made. 
Chest.  The  chest  is  commonly  a  rectangular  vessel,  either  of 

wood  or  stone;  but  if  it  is  of  wood,  it  is  lined  with  lead. 
The  common  size  may  contain  SOO  cubic  feet,  or  three 
€nginefulls  of  stuff;  but  they  vary  very  much.  Round 
cbesto  are,  however,  preferred,  as  they  admit  of  agita- 
tors being  placed  in  them,  for  the  purpose  of  keeping 
the  stuff  mm  sinking.  Agitators  cannot  be  em- 
ployed where  there  are  angles  in  the  chest,  as  the 
thick  parta  of  the  stuff  would  be  driven  into  these  an* 
gles,  and  rolls  would  be  formed.  ' 

A  small  quantity  of  the  stuff  is  then  removed  to  the 
'vat,  by  means  of  a  pipe,  and  diluted  with  water.  The  vat 
is  a  large  tub,  about  five  feet  square  and  four  deep,  with 
aides  rather  inclining  outwards,  made  either  of  wood  or 
stone.  On  one  side  of  this  the  maker  stands ;  along  the 
vat  is  laid  a  board,  with  copper  ribbands  fastened  length- 
.ways  on  it,  to  make  the  mould  glide  along  it ;  this  is 
called  the  bridge.  To  the  left  of  the  maker  is  a 
smaller  board,  t)ne  end  of  which  is  fastened  in  tlie 
bridge,  the  other  rests  on  the  side  of  the  vat.  In  the 
bridge,  opposite  to  this,  is  fastened  a  nearly  upright 
piece  of  wood,  called  the  ass.  In  the  vat  is  a  copper, 
-communicating  with  a  steam-pipe  to  keep  it  hot; 
there  is  also  an  agitator  to  keep  the  stuff  of  a  uniform 
thidkness* 
Moulds.  ^®  ^^^^  "^^  ^^^  ^  description  of  the  moulds. 

A  hud  mould  consista  of  a  frame  of  wood  neatly  join- 
ed at  the  corners.    Wooden  bars  run  across  it,  about 
in  inch  and  half  distant  from  each  other.    Across 
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these,  and  consequently  along  the  mould,  the  wires  n 
run;  from  15  to  twenty  cover  an  inch.    A  strong^ 
raised  wire  is  laid  along  each  of  the  cross-bars,  to     i 
which  the  other  wires  are  fastened ;  this  gives  the  laid 
paper  ita  ribbed  appearance.  ' 

The  watermark  is  formed  by  sewing  a  raised  piece  wa 
of  wire  in  the  form  of  letters,  or  any  device  that  miy  JUi 
be  wished  on  the  wjres  of  the  mould,  which  makes 
the  paper  thinner  in  these  places.     The  frame-nrork  of 
a  wove-mould  is  nearly   the  same;  but  instead  of 
sewing  on  separate  wires,  the  frame  is  covered  irith 
fine  wirC'cloth,  of  from  48  to  64  wires  in  an  inch. 
On  both  moulds,  a  deckel  or  moveable  raised  edging, 
is  used  ;  this  must  fit  verv  neatly,  otherwise  the  edge    I 
of  the  paper  will  be  rough. 

There  are  always  a  pair  of  moulds  laid  on  the  Hal 
bridge,  and  the  workman  putting  on  the  deckel,  brings 
the  mould  to  a  vertical  position,  dips  it  about  half. 
way  up  in  the  stuff  before  him,  and  bringing  it  to  a 
horizontal  position,  covers  the  mould  with  the  stuff, 
and  shakes  it  gently.    This  operation  is  extremelT 
difficult)  for  if  the  mould  be  not  held  perfectly  lerel, 
one' part  of  the  sheet  will  be  thicker  than  another.  The 
sheet  thus  formed,  has  as  yet  no  consistency,  so  that  by 
turning  the  mould,  and  dipping  the  side  covered  with 
wire-doth,  in  the  vat,  it  is  reduced  again  to  pulp,  if 
necessary ;  he  then  pushes  it  along  the  small  boird  to 
the  left,  and  takes  off  the  deckel ;  here  the  toucher 
receives  it,  and  places  it  resting  on  the  ass,  so  as  to  get 
quit  of  some  of  the  water ;  the  vatman  puta  the  deckel 
on  the  other  mould,  and  makes  another  sheet   The 
coucher  stands  to  the  left  side  of  the  vat,  his  face  tc^  C« 
wards  the  maker ;  on  his  right  is  a  press  in  which  the 
felta  are ;  the  felts  are  porous  pieces  of  flannel;  a  plank 
-three  inches  thick  is  before  him  on  the  ground;  on  this 
he  lays  a  cushion  of  feHs,  and  on  this  another  felt;  he 
then  turns  the  mould  and  presses  it  on  the  Mi,  where 
the  sheet  remains,  he  returns  the  mould,  and  pushes  it 
along  the  bridge;  by  this  time  the  maker  has  another 
sheet  ready,  which  he  places  on  the  ass,  layi  down  in« 
6therfelt,  and  couches  the  sheet  upon  it 
^  They  go  on  in  this  way,  felta  and  paper  alternately,  Pi 
till  they,  have  a  heap  of  six  or  eight  quires,  which  is 
about  15  or  18  inches  high.    They  then  draw  it  into 
the  press,  where  a  pressure  of  from  70  to  100  tons  ii 
applied,  either  by  a  lever  or  machinery.    When  it  ii 
sufficiently  pressed,  they  strike  off  the  check,  and,  from 
the  elasticity  of  the  flannel,  the  screw  flies  up  with 
great  rapidity.    The  felta  are  then  drawn  out  on  the 
other  side,  where  a   layer  stands;    a  board  is  pat  I 
horiaontally  in  the  press,  on  which  the  layer  places 
the  felt ;  he  lifts  up  the  sheet,  which'  has  now  con« 
siderable  strength,  and  places  it  on  another  board 
to  the  other  side;  places  on  the  board  another  felt, 
whence  the  coucher  takes  them,  and  anew  puts  paper 
on  them.    Two  men  at  the  vat,  and  a  boy  laying,  make 
about  six  or  eight  reams  in  ten  hours.    In  the  evening, 
the  whole  it  put  into  another  press,   and  a  moderate 
pressure  exerted ;  this  is  to  get  quit  of  the  mark  of  the 
felt  and  of  part  of  the  water.    Next  day  it  is  all  se* 
parated,  which  is  called  parting,  and  being  again  press- 
ed, is  carried  into  the  loft.      Fine  papers  are  oAen 
twice  parted  and  pressed,  in  order  to  give  them  a  good 
flurfaoe. 

The  next  operation  is  the  drying,  which  is  per- 
formed  in  the  following  manner:  Posta  about  10  or  U 
feet  high,  are  set  up  at  the  distance  of  10  feet  from  each 
other,  pierced  with  holes  at  the  distance  of  six  inches 
one  fbmi  another  ;  two  spars,  with  ropes  stretched 
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bR^  between  tbesii  tt  the  diitance  of  &ve  iacbe«  one  fcom  together^  «nd  the  web  of  wirei^oth  returns  below  as  is     ^^^per. 

v^  another,  called  a  treble,  are  placed  about  five  feet  seen  in  the  plate ;  the  paper  and  felt  ate  then  hard  *— ~-~  -* 

high  between  these  posts,  supported  by  moveable  pins  pressed  between  the  rollers /Y*;  when  <the  paper  arrives 

pushed  into  the  holes  hi  the  posts.     The  workman  at  g,  it  is  detached  from  the  fell,  and  WQjund  on  the  r^el 

takes  up  three  or  four  sheets  of  paper,  and  puts  them  h,  wheR  this  iwel  h  has  16  or  18  quires  on  it,  it  ia  re« 

on  a  piece  of  wood  in  the  form  of  a  T,  passmg  this  T  moved,  and  another  reel  t  substituted,  and  the  paper 

or  cross  between  the  ropes,  he  leaves  the  sh^te  hangm  being  cutoff,  the  reel  h  is  ready  to  be  Sient  to  be  parted  y 

mg  on  diem,  and  goes  on  till  all  the  ropes  are  fhll ;  he  or^  if  coarse  paper,  to  the  loil.    The  dotted  line  marks' 

then  raises  the  treble,  and  puts  another  in  its  place,  the  passage  of  the  paper  fVom  the  vat  to  the  reel.    All 

which  he  fills  and  raises   in  like  manner.    Nine  or  this  is  done  by  machinery,  which  is  constructed  so  that 

ten  trebles  are  thus  placed  in  every  set  of  posts.    The  no  part  shall  go  too  quick  or  too  slow.     There  are  a 

fides  of  the  drying  room  have  shutters,  which  can  be  number  of  oiher  contrivances,  which  bur  limits  will 

opened  at  pleasure.     In  good  weather  paper  is  dried  not  permit  us  to  describe.  •  For  a  full  account  of  the 

ia  a  day,  but  in  moist  weather,  longer  time  is  re*>  machine,  see  the  Repertorjf  of  Arts,  vol.  xiii.  second 

quired.     For  assisting  in  drying,  steam  pipes  are  used  series. 

in  some  mills.    When  the  paper  is  dry,  it  is  taken        The  next  machine  we  have  to  give  an  account  of,  is 

down  and  laid  neatly  in^  heaps,  to  be  sized.     SLee  Mr.  Dickinson's. 

is  made  of  pieces  of  skins  cut  off  in  tanning,  or        A*  is  a  hollow  revolving  cylinder,  made  of  brass,  and  Dick inxon'« 
sheens  feet,  or  any  other  glutinous  substance.    They  polished  outside  and  inside.  From  B  to  C«  a  great  num-  V^P^  ma- 
are  boiled  in  a  copper,  to  a  jelly  ;   and  this  jelly  ber  of  small  holes  are  cut  in  the  circumference  of  the  £,^"'*^; 
being  strained,  and  set  by  for  use,  a  small  quantity  is  cylinder,  and  over  these  holes  a  wire-cloth  is  neatly  cccx^l^vh 
then  dissolved,  and  a  little  alum  is  added.    The  work-  sewed.    The  stuff  or  ptilp  fills  the  vessel  d,  and  the  pjg.  5. 
num  then  takes  about  four  quires  of  paper,  and  spreads  water  runs  into  the  cylinder,  as  it  revolves,  and  leaves 
it  out  in  the  size,  taking  care  to  get  every  part  of  it  a  portion  of  pulp  on  the  wire-cloth ;  the  parts  ££  form 
wetted.  _  This  is  rather  a  difficult  operation.    Some  of  a  box  in  the  cylinder,  which  does  not  revolve,  and  the 
the  size  is  theii  pressed  out,  and  the  paper  parted.  Being  edges  of  this  box  FF  touches,  or  rubs  against  the  inte«< 
again  pressed.  It  is  taken  again  to  the  drying  room,  and  rior  of  the  cylinder,  0  is  a  pipe  in  which  an  air*pump 
dried  as  before,  care  being  taken  not  to  dry  it  too  ra«  works,  which  exhausts  the  box  G.    When  the  wire- 
pidly ;  as  in  that  case  great  part  of  the  size  would  fiy  cloth  with  die  pulp  on  it  arrives  above  the  exhausted 
off  in  moisture.    Three  days  are  necessary  for  this  dry«  space  G,  the  pressure  of  tiie  atmosphere  fixes  the  sheet 
ing.    When  the  paper  is  thoroughly  dry,  it  is  carried  on  the  wire-cloth,  and  gives  it  some^  consistency  and 
to  the  finishing  house,  where  it  is  stgain  pressed  pretty  regularity.  '  The  cylindfsr  H,  made  of  a  hard  body,  co-. 
hard ;  it  is  then  picked,  which  is  done  by  women  witn  yered  with  felt,  then  receives  the  sheet ;  when  it  reach* 
small  knives,  who  take  out  the  knots,  and  separate  the  es  the  point  I,  It  adheres  rather  to  the  cylinder  H  than 
perfect  from  the  imperfect ;  the  paper  is  then  again  to  the  wire-doth ;  it.  is  then  pressed  between  the  cy- 
pressed,  and  given  to  the  finisher,  who  counU  it  into  linders  H  and  K»  taken  off  at  L,  and  finished  in  the 
qvures  and  reams  and  folds  it ;  it  is  again  pressed  in  same  way  as  paper  made  by  the  hand. 

reams,  tied  up,  and  sent  off;  the  whole  operation  takes         Mr.  Cameron's  machine,   near   Edinburgh,    is    a  Cameron** 

about  three  weeks  in  general.    A  gooa  finisher  can  very  good  one,  by  common  moulds,  fixed  in  a  frame  paper  ma- 

connt  200  reams  or  96,000  sheets  in  a  day  often  hours,  which  has  a  revolving  motion.     The  pulp  runs  on  c^i^^- 

It  is  pressed  often  to  give  it  a  good  skin  or  surface,  as  them  as  they  pass  by  a  particular  place.    The  couch* 

it  is  called.    Hot  pressing  is  done  by  smoothed  paste*  ing  is  done  by   the  moulds  as  they   move   along, 

boards,  between  every  one  of  which,  a  sheet  of  paper  being  made  to  turn  upon  their  face,  which  comes  in 

is  placed,  and  between  every  fO  or  50  pasteboaros  a  contact  with  a  revolving  and  endless  web  of  felting ; 

heated  plate  of  iron.     This  gives  it  the  fine  smooth  there  they  receive  a  pressure,  ^nd,  as  they  pass  on, 

surface  we  see  in  writing  papers.  are  again  reversed  to  receive  the  stuff  for  another 

i-       We  now  come  to  give  an  account  of  the  various  ma-  sheet. 

chines  invented  to  do  away  with  the  use' of  the  mould.        This  machine,  which  has  been  only  at.  work  for  a 

^    The  most  important  of  these  is  Fourdrinier's,  Fig.  4.  A  few  mcmths,.  seems  to  have  been  an  improvement  upon 

is  a  vat  in  wnich  there  are  two  agitators,  to  keep  the  that  of  Cobb's  of  London,  but  sufficiently  improved  as 

rji.  pulp  suspended ;  from  this  the  stuff  runs  by  a  sluice  to  entitle  the  present  workers  of  it  to  a  patent,  against 

into  6,  and  from  that  on  to  a  web  of  wire-cloth  cccc,  the  opposition  of  Messrs.  Cobb.    It  promises  to  suc- 

four  feet  wide,  and  £4  lon^ ;  the  two  ends  of  which  ceed,  although  it  cannot  come  into  competition  with 

are  sewed  together,  this  wire-cloth  is  stretched  on  s&>  that  of  Fourdrinier's  in  point  of  expedition  or  extent 

veral  rollers  kk  k ;  the  part  of  it  next  the  vat  runs  on  a  of  work.     It  is  better  suited  than  the  latter  for  a  small  . 

number  of  small  level  rollers,  m  m  are  two  rollers  above  mill,  and  may  probably  become  valuable  for  the  making 

the  wire-cloth ;  below  these  passes  an  endless  strap  6,  of  laid  papers,  which  are  necessarily  at  present  made 

which  returns  over  the  rollers  above,  and  whidi  forms  by  hand. 

a  ledge  to  confine  the  stuff  while  in  a  fluid  state*  There        There  are  in  Great  Britain  about  five  hundred  and 

is  one  of  these  straps  at  each  side  of  the  web.    A  rod  fifty  paper-mills,  making  paper,  to  the   amount    of 

from  an  eccentric  wheel,  shakes  the  part  of  the  wire-  £2,300,000  yearly.    There  are  about  sixty  of  these 

cloth  next  the  vat.    The  rollers  being  all  set  in  motion,  machine  mills,  making  about  £650,000  worth  of  paper 

and  the  wire-doth  with  the  stuff  running  on  it,  moving  yearly.    These  last  are  rapidly  on  the  increase,  from 

on  towards  d,  the  rod  shaking  it  so  as  to  make  it  part  the  circumstance  of  Fourdrinier's  patent  having  eicpir- 

with  the  water,  forms  the  stuff  into  paper,  when  it  ar-  ed  in  August,  1822.     There  are  three  machines,  and 

rives  at  the  rollers  d  d,  it  passes  between  them,  under*  about  fifty  vat-mills  in  Scotland ;  and  two  machines  in 

going  a  slight  pressure ;  here  the  paper  is  laid  on  the  Ireland.   The  paper  made  in  the  United  Kingdom  is 

web  of  felting  e^i  the  two  ends  of  which  are  also  sewed  in  general  superior  to  ^hat  is  manufactured  in  any 
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other  pafrt  of  the  world.   The  United  States  come  next ; 
then  Hollftnd. 

It  18  curious  that  the  manufticturers  of  Britain  hay^ 
not  succeeded  in  making  a  card-paper  to  the  satisfkction 
of  the  card-makers  in  England,  but  that  that  article 
continues  to  be  imported  fh>m  Genoa.  Several  imita« 
tions  have  been  made,  but  not  with  great  success,  as 
the  Genoa  litteriss  is  still  preferred  by  many  card- 
makers,  though  at  double  the  ezpence  of  the  hornet 
made. 

In  France,  there  are  about  two  bondred  and  fifty 
papennills,  mostly  small,  and  about  five  of  Fourdrinier's 
machines.  The  mill  at  Annonay,  upon  the  Rhone, 
belonging  to  the  brothers  Montgolfier,  and  styled  <<La 
Papeterie  Royale/'  is  by  much  the  most  extensive,  and 
fai  best  order.  Trade  is,  however,  much  crippled  by  the 
late  restrictions  on  the  French  press.  In  the  Austrian  do^ 
minions,  there  are  about  three  hundred  paper-mills ;  in 
Bohemia  alone  one  hundred  and  seven;  and  in  the 
kingdom  of  Italy  on^  hundred  and  five,  celebrated  for 
the  manufacture  of  card-paper.  They,  and  most  of  the 
foreign  mills,  are  worked  by  mallets.  The  value  Of  Aus- 
trian paper  is  about  2,000,000  florins.  In  the  Prussian 
dominions  there  are  three  hundred  and  one  paper-mills 
d6liveringaboutS60,000  reams  annually,  value^l^O.OOO 
Sterling.  Saxony  makes  640,000  reams,  but  uses  three 
times  that  quantity.  In  Hanover  there  are  about  40 
paper-mills.  In  Russia  there  are  67.  In  Denmark  they 
do  not  make  enough  for  the  consumption.  In  Sweden 
there  are  about  40  paper-mills,  but  they  also  import 
fh>m  Holland.  The  duty  on  paper  is  Sd.  per  lb.  fbi* 
paper  made  of  rags,  and  1^  for  brown  papers. 

The  manufacture  of  brown  paper  is  carried  on  to  an 
immense  extent  in  Britain,  not  only  for  the  usual  pur- 
pose of  packing  paper  for  grocers  and  other  tradesmen, 
out  in  a  mudi  greater  degree  for  extensive  manufac- 
turers of  linen  and  cotton.  The  consumpt  in  this  way 
is  prodigious  in  Manchester  and  Glasgow.  In  the 
neighbourhood  of  the  former  place,  are  Urge  machine 
mills,  constantly  employed  in  making  brown  paper  for 
these  two  cities.  The  material,  old  rope,  costs  nearly 
l^d.  per  lb. ;  the  du^  as  much  more;  and  the  Cost  of 
manufacture  not  much  above  ^d.  per  lb. 

Printing  papers  are  now  moftt  generally  made  by 
machines,  and  are  preferred  macnine-made,  as  the 
thickness  of  a  sheet  is  more  iregtilar,  and  the  surfiice 
better  from  its  passing  between  the  smooth  cylinders; 
One  machine  of  the  full  width  of  60  inches,  is  equal 
to  six  vats  work,  and  consequently  produces  firom  40 
to  50  reams  printing  demy  in  1 0  hours. 

The  cost  of  production  of  fine  writing  papers,  ex* 
elusive  of  duty,  is  about  is.  per  lb.;  and  that  of  fine 
printing  papers  about  lOd.  Our  exp6rts  of  paper  are 
considerable,  principallv  to  the  East  and  West  Indies, 
Canada,  and  the  United  States  of  America. 

PAPPUS.  See  GaoMBTRV,  vol.  X.  p.  190;  and 
the  Edinburgh  Philosophical  Journal,  vol.  vii.  p.  56. 

219. 

PAPUA,  or  Iferp  Guinea,  is  the  name  given  to  an 
island  of  great  extent  in  Australasia,  to  the  north  of 
New  Holland,  and  separated  by  a  strait  from  the  lat- 
ter. The  centre  of  the  island  is  in  £ast  Long.  149®, 
and  South  Lat  5*.  See  the  article  Australasia,  vol. 
HI.  p.  121.  l2S.and  126.  A  very  full  account  of  the 
Papuans  will  be  found  in  Capt  Forrest's  Voyaee  to 
If  en;  Guinea,  in  1774,  1775,  and  1776.  See  also  Pen- 
nant's Outlines,  voL  iv.  p.  20 ;  Sonnerafs  Voyage  d  la 
NouveUe  Guin6e,  vol.  ii.  p.  122 ;  Fleurieu's  Dicouvfrke 


dee  Frangaii  en  178B,  1789,  damk  S,  E.  Gata^,  Pim,  p« 
1790 ;  IHnkefton's  Geography,  vol.  ii.  p.  631-^17;  uA 
the  other  works  quoted  in  the  article  Aostralasia.     ^ 

PARABOLA.  See  Conic  SxctiONS,  voL  VII.  p.  ^\' 
154. 

PARACELSUS.    See  CRBMtsrnT,  vol  VI.  p.  4;  "^ 
atid  Medicinb,  vol.  XIII.  pi  647. 

PARACHUTE.    See  Abronautics,  vol.  L  p.  169. 
174. 

PARAGUAY.    See  Bdbkos  Amaas,  vol.  V.  d.  51. 

PARALLAX  or  thk  Fixkd  Stars.  From  the  an- 
nual motion  of  the  earth  aboift  the  sun,  it  necessarily 
follows  that  the  poutions  of  the  fixed  stars  differ  irom 
their  positions  seen  from  the  sun ;  this  diftrenoe  of 
position  is  called  the  parallax  tjf  thejixed  start.  It  ia 
evident  also^  diat  by  the  motion  of  the  earth  the  lati- 
tudes and  longitudes  of  the  fixed  stars  moat  differ  at 
difierent  seasons,  and  also  their  ri^rht  ascensions  and 
declinations.  But  so  vast  are  the  distances  of  these  bo- 
dies  compared  with  the  diameter  of  the  earth's  orbit, 
that  the  changes  are  quite  insensible  with  inferior  in- 
struments ;  and  it  is  even  now  a  question  with  manj, 
whether  the  instruments  of  astronomj  have  as  yet  ar- 
rived at  such  a  degree  of  perfection,  as  to  render  the 
parallax  of  any  of  the  fixea  stars  sensible. 

When  the  Copemican  system  was  first  given  to  the 
world,  the  want  of  a  sensible  parallax  appeared  a  mo^t 
formidable  difficulty.  It  necessarily  followed,  that  if 
this  system  were  true,  the  bounds  of  die  universe  mim 
be  extended  in  a  manner  that  appeared  very  revolting 
to  the  notions  of  that  age. 

The  discovery  of  a  sensible  parallax,  therefbie,  w9i 
an  object  of  great  importance  to  the  snpjportera  of  the 
Copemican  system;  and  the  eflfbrts  of  astrohomen 
have  been  unceasingly  employed,  either  in  actual  at- 
tempts, or  in  projects'of  investigation.  Their  exertions 
have  been  productive  of  consequences  vexy  important 
to  astronomy. 

The  above  motive  for  the  investigation  of  the  paral- 
lax of  the  fixed  stars,  has  indeed  ceased  since  the  dia* 
coveries  of  Sir  Isaac  Newton.  It  was  no  lonser  neco- 
sary  for  removing  all  doubts  of  the  truth  of  the  Cope^ 
niean  system ;  but  it  became  an  object  to  show  by  iti 
existence  die  improved  state  of  the  adenoe,  and  ai^er* 
wards  to  ascertain  whedier  it  should  not  be  adopted 
as  one  of  the  many  corrections  applied  to  the  daily  ob- 
servations of  the  observatory. 

The  fint  attempt  to  examine  wiUi  exactness  dieposi* 
tion  of  the  fixed  stars  at  different  seasons  of  the  year, 
appears  to  have  been  made  by  Tycho  Brahe.  He,  it  it 
well  known,  was  quite  adverse  to  the  theory  of  therao- 
tion  of  the  earth,  and  the  result  of  faia  observations  of 
the  altitudes  of  the  pole  star  seems  to  have  confirmed 
him  in  his  opinion.  Kepler  tells  us,  that  the  superior 
meridian  altitude  of  this  s'tar  alway  a  agreed  to  the  same 
minute,  and  the  same  of  the  inferior.  Kepler,  however, 
was  a  strenuous  advocate  for  the  Copemican  s]gtem; 
and  renuirks,  as  to  these  observationa  of  Tycho  orabe. 
that  neither  the  instruments  nor  observations  ooold  be 
exact  to  the  fifth  part  of  a  minute. 

Galileo,  referring  to  the  observationa  of  Tycho  Brabe, 
seems  to  suppose  him  not  to  have  exacdy  understood 
the  consequences  of  the  earth's  motion ;  that  he  im- 
agined the  constaticy  or  change  of  the  elevation  of  the 
pofe  i^elf  would  decide  the  question  of  the  annual  mo' 
don.  This  misuke  of  Tycho  is  not  mote  remarksbls 
than  that  of  another  eminent  astronoaer  dx>iit  a  oea* 
tniy  afterwards. 
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of  Galileo,  irho>  by  tbe  disoovery  of  the  teletoope,  was 
aUe  to  adduce  ao  many  powerful  argumenta  for  the 
truth  of  the  Copernican  ayatem,  eadeavoured  alao  to 
^  render  the  teleacope  directly  aubservient  to  proving  the 
motioo  of  the  earth.  The  method  he  propoaed  he  im« 
lypned  would  fir  auroaaa  the  exactneaa  of  the  inatru- 
ments  of  Tydio  Brahe.  He  conceived  he^  could  uae 
toitruraenta  greatly  ezoeediDg  hia  in  magnitude,— in* 
itrttiieDtB,  in  which  he  teUa  ua  one  degree  might  be  of 
tbe  extent  of  even  a  mile.  Hia.  plan  Waa  to  place  on 
lome  bufldingy  on  a  very  diatant  mountain,  an  hori« 
xoQtal  bar,  fit  for  juat  hiding  or  biaectbg  a  atar  when 
viewed  from  a  great  diatance  through  a  teleacope.  He 
inteDded  to  place  himaelf  with  hia  teleacope  in  the  me- 
ridian of  thia  object,  and  at  a  very  great  diat^nce^  ao 
that  one  of  the  atara  of  Uraa  Ma|or  when  below  the 
pole,  might  be  juat  hid  or  biaected  by  the  object  ao 
jdued,  aa  to  appear  in  the  teleacope  like  the  horiaontal 
wire  m  our  ayatema  of  wirea. 

Tbe  place  of  the  teleacope  waa  to  be  exactly  fharkf 
ed,  that  by  replacing  it  the  obaervationa  could,  be  re- 
peated at  the  neceaaary  timea  for  obtaining  the  deaired 
mfonnation*  The  deviation  c^the  atar,  if  any,  would 
thus  evidently  be  obaerved^  and  if  confoiTnable  to  pa* 
faUax,  would  eatabliah  the  motion  of  tbe  earth. 
This  method  ia  perfect  in  theory,  but  would,  had  it  been 
tttemoted,  have  beenfoond  attended  with  great  practical 
difficiutiei^  and,  had.  they  been  overcome,  it  ia  obvioua 
they  would  have  been  followed  by  a  complete  diaap* 
pointment  aa  to  the  object  intended.  It  ia  clear  Oa« 
hleo  had  no  knowledge  whatever  of  the  variation  of  r^ 
frtttioD,  firom  the  variable  weight  a;nd  temperature  of 
tbe  atmoaphere,  or  of  the  ifregularitiea  ot  refiactio|Ei 
near  the  horixon,  both  of  which  cauaea  would  have  cem- 
pleteh  defeated  hia  intentiona,  Circumatancea  like  this 
are  of  great  importanoe  in  the  hiatory  of  acience.  Thev 
afford  01  certain  infivrmation  of  the  true  atate  of  ita  ad- 
vanoeioeDt  The  diacoverer  of  the  uaea  of  the  tele- 
aoopei&aatronamy,be8idet  hia  theoretical,  muat  have 
had  great  practical  knowledge,  and  yet  waa  ignorant  of 
whit  now  may  be  obaerved  by  the  moat  inferior  in^ 
rtmmentai  The  other  method-auggeated  by  Galileo^  of 
obierfing  at  different  aeaaona  the  angular  diatance  be* 
Iwcen  two  fixed  atars  very  neartogetber,  ia  among  tbe 
isoit  promiaing ;  and  it  may  even  now  be  a  matter  of 
nrpnae  that  it  .haa  not  hitherto  aucoeeded*  There  will 
be  in  opportunity  of  mentioning  thia  again. 

It  ia  well  known^  that  the  aatronomera  of  the  times 
Ait  followed  the  revival  of  learning  induljged  theooi- 
lelvea  pret^  freely  in  forming  In^potbeaea.  One  of 
these,  wlopted  by  and  half  approved  by  Galileo,,  tendk 
ed  to  make  them  leaa  anziona  to  deduce  by  actual  oh« 
nervation  the  parallax  of  the  fixed  atara ;  aa»  according 
to  thia  hypotheaia,  it  muat  be  much  leaa  thim  their  in« 
4tnmienta  could  diacem.  They  concluded,  that  aa  the 
fixed  itara  completed  the  ma^mus  annut  in  £5^000  year^j 
the  fixed  atara  were  neoeaaanly  25,000  timea  more  re« 
note  than  the  aun  from  the  earth.  Thia  would  have 
made  the  parallax  only  about  eight  aeconda. 

Here.ia  e  tolerable  specimen  Sf  an  hypotheaia.  The 
diatanoea  of  the  fixed  atara  have  i  juat  about  aa  much 
connection  with  the  peceaaion  of  the  equinoxea  m 
the  modona  .of  the  pumeta  have  with  the  fiortunea  of 

The  fint  attempt  of  the  diMovery  of  the  parallax  of 
the  fised  ataca  that  aeemed  likely  to  be  aucoeaaful,  waa 
thatofOr.Heoke.  Theappamtuaheconatructedprin- 
opally  oQoaialed  of  a  teleacope  86  fieet  loDg,  whioh  waa 


erected  at  Greaham  eoIle|[e  in  1669.  The  resak  of  hia  Parallax  of 
obaervationa  on  y  Draconia^  which  atar  waa  widbin  2f  ***®  ^'"•** 
of  hia  aenith,  gave  him  a  paraUax  exceeding  20".  The  ^^'"' 
powerful  inatrument  used  by  Hooke,  and  hia  known 
mechanical  akill,  aeemed  to  have  obtained  for  hia  re« 
ault  perfect  confidence  for  many  yeara.  Fl^matead  re« 
fera  to  Hooke'a  obaervationa  for  a  confirmation  of  hia 
own.diaooveriea  aa  to  parallax  made  above  twenty  yeara 
after.  And  nearly  aixty  yeara  after,  the  motive  aaaign- 
ed  bv  Bradley,  for  inaUtuting  ^thoae  obaervationa  by 
which  the  aberration  of  light  waa  diacovered>  were  the 
hopea  of  verifying  and  confirming  thoae  that  Hooke  had 
communicatea  to  the  public.  We  now  know  that  Dr. 
Hooke'a  obaervationa  muat  have  been  quite  incorrect^ 
aa  the  parallax  of  y  Draconia  certainly  doea  not  amount 
to  halfa  aecond.  Hia  failure  probably  waa  occaaioned 
by  hia  teleacope  not  having  been  firmly  fixed ;  but  it  ia 
inconceivable  how  ao  acute  and  experienced  a  mecha^ 
nic  could  have  been  ao  much  deceived. 

Fhimatead,  who  auppoaed  he  had  aaoertained  the  par 
ralUx  of  the  Pole  Star,  by  a  continued  aeriea  of  obaer- 
vationa made  at  Greenwich  during  aeven  yeara,  alao 
deceived  himaelf.  But  hia  error  waa  of  a  very  differ- 
ent nature  from  that  of  Hooke.  The  motion  that  Flam- 
atead  had  observed  in  the  Pole  Star,  was  not  at  all  con- 
formable to  that  which  would  have  reaulted  from  paral* 
lax.  He  found  that  the  Pole  Star  appeared  about  2(y' 
nearer  to  tbe  ^le  in  December,  and  about  20^'  farther 
from  the  pole  m  July,  than  in  April  and  October.  Thia 
it  ia  eaaily  underatood  cannot  be  the  effect  of  parallax, , 
becauae  the  effect  of  parallax  ia  alwaya  towarda  the  aun. 
G>naequently,  aa  the  Pole  Star  ia  between  the  pole  and 
aun  in  the  beginning  of  April,  the  atar  muat  then  ap- 
pear moat  remote  from  the  pole,  and  the  contrary  aix 
montha  after.  But  the  effecta  of  the  aberration  of  Ugfat 
afterwarda  diacovered  i>y  Bradley,  are  conformable  lo 
the  obaervationa  of  Flamatead.  Each  atar  aberratea  to- 
warda the  point  of  the  ecliptic,  towarda  which  tbe 
earth  ia  moving;  that  ia^  tow^uda  the  point  90^  behind 
.the  auQ. 

It  ia  remarkable,  that  the  erroneoua  reaaoDing  ofFlaa- 
atead  appeara  not  to  have  been  noticed  by  the  mathe- 
maticiana  and  aatronomera  of  En^^landL  Dr.  Wallia 
publiahed,  in  the  third  volume  of  hia  worka,  the  letter 
of  Flamatead,  in  which  a  very  -minute  account  of  hia 
obaervationa  ia  given,  without  ai^  remark  aa  to  ita  in- 
concluaiyeneaa.  Even  Di^  Halley  appeara  to  have  ac« 
qoieaced  in  the  reaulta,  which,  conauiering  hia  known 
.oppoaition  to  Flamatead,  ia  not  eaaily  accounted  for* 

Koemer  aeems  first  to  have  pointed  out  the  error  in 
a  letter  to  Flamatead  himaelf;  and  afterwarda  Jamea 
Caaaini  shewed  at  length,  in  the  Memoirs  of  the  Frend» 
Academy,  I699,  the  mistake  of  Flamatead.  Caasim 
.  himaelf  waa  soon  to  have  the  inooncluaiveneaa  of  hia 
own  attempts  to  find  the  parallax  of  Siriua  ahewn  by 
Dr.  Halley. 

Roemerj  who  baa  ao  much  diatinguiabed  himaelf  by 
adopting  and  establiahing  the  diaoovery  of  the  velodlgr 
of  lights  after  it  had  been  abandoned  by  ita  onginal  au- 
thor, Dominic  Caaaini,  appeara  to  have  exerted  himarif 
for  many  yeara  in  attempting  to  obaerve  a  paraUax.]n 
the  fixed  atara.  Inatead  of  endeavouring  to  find  tha 
.  changea  of  declination,  aa  Hooke  and  Flamatead  had 
done,  he  obaerved  the  differenoea  of  right  aaoenriona  of 
opposite  atara.  He  puraued  thia  method  for  aeventeen^ 
or  eighteen  yeara,  and  conceived  he  had  found  such  ve. 
sultai  aa  fully  proved  the  exiatence  of  a  aenaible  paial* 
lax  in  the  fixed  stars.    He  found  the  aom.of  the  piial* 
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Parallax  of  laxea  of  Sifius  and  «  Lyrfle,  which  two  stara  are  nearly 
the  Fixed  opposite  in  right  ascension,  exceeded  half,  but  was  less 
*^*""       than  three-fourths  of  a  minute.    But  he  died  just  as  he 
was  about  to  publish  his  observations  and  conclusions. 

Horrebow,  who  had  assisted  in  the  observations  of 
Roemer,  published  them  in  1727,  with  the  title  of  "  Co- 
pernicus Triumphans."  He,  himself  had  continued  the 
observationsi  and  his  two  sfons  also  continued  them  for 
some  years. 

There  can  be  no  doubt  that  the  discovery  of  Bradley 
put  an  end  to  these  attempts  in  which  the  errors  of  ob* 
servation,  and  actual  changes  from  aberration,  ^  &c. 
must  have  been  so  mixed  together,  as  to  have  deceived 
Roemer.  It  is  otherwise  difficult  to  account  for  his 
mistake  as  to  the  sum  of  the  paraUaxes  of  Sirius  and 
LyrK,  which  appears  to  have  some  reference  to  aberra- 
tion. He  had  corrected  the  errors  of  Flamstead,  and 
'seems  to  have  fallen  into  a  similar  one  himself.. 

ThetwosUrs,  Sirius  and  k  Lytae,  from  their  differ- 
ence of  declination,  were  ill  chosen.  Even  now,  with 
the  most  improved  transit  instruments,  the  errors  of 
adjustment  would  have  too  mat  an  influence. 

In  1714,  James  Cassini,  by  means  of  a  fixed  tele- 
scope, endeavoured  to  observe  the  parallax  of  SirioSi 
The  futility  of  his  attempt  has  been  fully  explained  by 
Dr.  Hallev,  in  the  Phil,  Trans,  vol.  xxxi.  It  would 
not  have  been  expected  that  at  this  period  the  effects 
of  refraction  were  so  little  known,  that  the  changes  of 
the  meridian  altitude  of  Sirius,  (the  height  of  which 
at  Paris  is  only  about  twenty-five  degrees,)  should  have 
been  attributed  entirely  to  parallax.  But  the  effects 
of  refraction  seem  then  to  have  been  much  better 
known  by  the  English  than  by  the  French  astrono- 
mers. Cassini  concluded,  from  his  observations,  that 
the  variation  in  the  meridian  altitude  of  Sirius  during 
the  whole  year,  was  only  about  five  or  six  seconds. 
What  then  can  be  thought  of  Cassini's  •bservations, 
when  we  now  know  that  there  must,  independently  of 
the  changes  of  re&action,  have  been  a  change  of  at 
least  twentv-three  seconds,  the  star  being  twenty- 
three  seconds  more  southerly  in  the  end  of  March  than 
in  the  end  of  September  >  This  objection  could  not 
have  been  made  by  Halley,  as  the  ef^cts  of  aberration 
were  then  unknown. 

We  now  arrive  at  the  period  when  the  discoveries 
of  Bradley  put  an  end  to  all  expectations  of  finding  a 
parallax  greater  than  a  few  seconds.  In  17S5,  Mr. 
Samuel  Molyneaux,  Tthe  son  of  the  celebrated  Wil- 
liam Molyneaux,)  and  Dr.  Bradley,  engsged  in  obser* 
vations  on  y  Draconis,  with  a  view  of  verifying  the 
observations  of  Ilooke,  in  I669,  on  the  same  star.  Mr. 
Molyneaux  adopted  an  instrument,  (the  zenith  sector,) 
constructed  nearly  on  the  same  principles  as  that  of 
Dr.  Hooke,  but  far  exceeding  it  in  exactness.  This 
superior  degree  of  exactness  was  owing  to  the  skill  of 
the  celebrated  Mr.  Graham.  It  cannot  be  doubted  that 
a  vast  improvement  had  been  made  in  the  execution  of 
instruments  since  the  time  of  Hooke. 

The  instrument  was  erected  at  Hesse  in  1725,  and 
was  24^  feet  long.  The  observatitins  having  commenced 
in  December,  when  the  paiallax  was  nearly  greatest, 
no  perceptible  change  was  to  be  expected  for  some 
time.  On  the  contrary,  the  observations  having  acci- 
dt-itally  been  continued,  a  perceptible  change  was  soon 
'  seen,  and  that  not  according  with  parallax.  A  conti- 
•miation  of  the  aberrations  for  a  year,  exhibited  a  series 
of  phenomena  entirely  inexplicable  by  any  theory 
then  known. 


After  the  death  of  Mr.  Molyneaux,  Dr.  Bradley,  to  Ptitli 

Sursue  this  inquiry  with  more  ease  and  convenience  to  ^^< 
imself,  erected  at  Wanstead  an  instrument  12^  feet   ^^^ 
radius  by  the  help  of  the  same  excellent  artist  Grahtm.  ^ 
With  this  instrument  he  was  able  to  extend  his  obser« 
vations  about  six  degrees  fl*om  the  zenith,  whereas  Mr. 
Molyneaux's  instrument  fitted  up  for  y  Draconis,  only 
extended  a  few  minutes  fi-om  the  zenith. 

About  three  years  from  the  coitamencement  of  the 
observations  with  Mr.  Molyneaux's  instrument,  Dr. 
Bradley  completed  his  beautiful  discovery  of  die  aber« 
ration  of  light. 

This  discovery  rendered  it  highly  probable  that  the 
parallax  of  y  Draconis  did  not  amount  to  a  single  se- 
cond. All  the  changes  of  place  that  had  been  obsenr* 
edin  yDraConis  had  been  exactly  deduced  from  the 
theory  of  aberration. 

Thus,  as  fat  as  parallax  was  concerned,  the  observi< 
tions  were  against  its  existence,  as  it  could  not  be 
made  perceptible  with  these  most  exact  instnunenti. 
Dr.  Bradley  playfully  remarks,  «*  There  appearing, 
therefore,  after  all,  no  sensible  parallax  in  the  fixed 
stars,  the  Anti-Copemicans  have  still  room,  on  thit 
account,  to  object  against  the  motion  of  the  earth; 
and  they  may  have,  if  they  please,  a  much  greater 
objection  against  the  hypothesis  by  which  I  have  tn* 
deavoured  to  solve  the  fore-mentioned  phenomena,  by 
denying  the  progressive  motion  of  light,  as  well  as 
that  of  the  earth. 

'  "  But  I  do  not  apprehend  either  of  these  postulatei 
will  be  denied  me  by  the  generality  of  the  astronomen 
and  philosophers  of  the  present  age.*'    {Phil.  Tram. 

vol.  XXXV.) 

Dr.  Bradley  having  experienced  the  exactness  of  hit 
own  observations  witn  a  telescope  so  much  shorter  than 
that  of  Hooke,  expresses  his  surprise  that  Hooke,  af- 
ter all  the  care  he  pretends  to  have  taken,  should  so 
egregiously  have  been  deceived.  He  at  the  same 
time  acknowledges  the  goodness  of  Flamstead's  obser- 
vations, and  their  accordance  with  the  laws  of  abem« 
tion. 

When  it  was  found  that  the  phenomena  of  the  aber- 
ration had  been  observed  so  many  years  before  by  Flam<* 
stead,  a  claim  of  a  prior  discovery  was  put  in  for  the 
French  astronomer  Picard.  Indeed,  it  was  almost  impos* 
sible  to  suppose  that  observations  of  tolerable  exactness 
should  be  made  without  the  aberration  appearing  an 
unknown  cause  of  irregularity.  Roemer  observed  it; 
and  all  those  who,  for  50  or  60  years  preceding  Brad- 
ley's discovery,  attempted  the  discovery  of  the  paraU 
lax,  must  have  done  the  same.  It  adds  so  much  more 
to  Bradley's  fame,  that,  in  so  short  a  time,  he  so  exactly 
observed  the  phenomena,  as  to  enable  him  to  discorer 
the  cause  and  verify  the  laws  thereof. 

Of  all  the  stars  observed  by  Bradley,  there  was  only 
one  of  the  first  magnitude,  Capella,  within  reach  of 
his  instrument,  and  the  position  of  this  star  is  not  fa« 
vourable  for  showing  the  effects  of  parallax  in  declina- 
tion. 

The  beautiful  star  Sirius,  has  been  always  supposed 
nearer  to  us  than  any  other ;  but  the  uncertain  effects 
of  refraction  in  this  star,  when  observed  in  our  north* 
em  latitudes,  oppose  any  attempts  to  observe  its  pa- 
rallax  in  declination.  La  CaiUe  availed  himself  of  his 
stay  at  the  Cape  of  Good  Hope^  to  make  many  obser* 
vations  on  this  star.  Dr.  Maskelyne,  on  examining 
these  observations,  found  they  appeared  to  show  a  pa- 
rallax of  several  seconds.  This  induced  Dr^Maskdyae, 
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^  of  when  at  St  Helent,  fbr  the  porpoie  of  obaervinnf  the 

kFixed  tnaiit  of  Venu«,  in  1761,  t6  imtitute  a  seriea  of  ob- 

^    servatioQs  on  Strius,  'but  th<^  result  turned  out  quite 

^^^  uDBatisfactory  as  toperailsx;  liut  here,  es  in  almost 

every  other  attempt  that  had  been  made  to  discover 

the  parallax  of  the  fixed  stars,  an  important  advantage 

was  gained  for  practical  astronomy.    Dr.  ^laskelyne 

discovered  that  the  nsual  method  of  suspending  the 

phtmMine  by  a  loop  induced  very  considerable  errors. 

This  was  afterwards  changed  for  the  present  method  of 

making  it  pass  over  «  notch. 

It  is  to  be  remarked,  that  although  by  its  brilliancy, 
even  in  oar  climate,  (it  must  be  far  greater  in  southern 
latitudes, )  Sirius  appears  to  surpass  all  the  o^er  fixed 
itin  j  yet,  from  its  sitnotian,  its'  declination  is  only 
d»Dged  by  a  litde  more  than  half  iu  parallax.  In  this 
respect,  then,  it  is  not  nearly  so  fisvourable  for  the  in- 
vestigation as  stars  of  less  brightness,  that  have  con^ 
lidenble  latitude,  such  as  •  Lyrss,  y  Draoonis,  the 
stars  of  Ursa  Mqor,  and  the  Pole  Star* 

It  is  searoely  necessary  to  mention  the  speculations 
of  Haygens,  Cassini,  Gregory,  and  Michell,  respect* 
ing  the  distahe^  and  magnitndes  of  the  fixed  stars,  as 
Mooed  from  a  comparison  of  the  qnantities  of  the 
light  of  the  Slin  and  of  the  Stars.  There  is  too  much 
Qmjectai«  in  them  to  obtain  much  confidence.  AU 
Michell's  notions,  however,  are  entitled  to  great  re- 
spect He  compotes,  that  were  the  Sun  moved  to  such 
a  distance  that  his  parallax  on  the  diameter  of  the 
JSsrtfa's  orbit  should  be  2^,  he  would  appear  at  least  as 
bright  ss  Satnm,  whicb  he  considers  to  be  nearly  equal 
to  that  of  the  brightest  fixed  star.  This  oonjectore 
tans  oat  nearly  the  same  as  recent  observations  appear 
to  point  out  for  at  Lyrse. 

It  nay  be  remarxed,  that  at  this  distance,  the  dia- 
BMter  of  the  Sun  would  be  less  than  1- 100th  of  a  se- 
cond. Sir  William  Hersdiel  supposes  the  apparent 
diameter  of  «  Ly  rae  equal  to  3-lOths  of  a  second.  These 
dedoctionsy  at  first  sight,  seem  opposed  to  each  vther. 
If  we  adopt  the  double  parallax  of  at  Lyr»  to  be  ft", 
and  its  apparent  diameter  S-lOths  of  a  second,  its  mag- 
mtode  would  be  above  three  thousend  times  greater 
than  tfait  of  the  Sun.  In  this  there  is  nothing  very 
improbable. 

Sir  WilliBm  Hersdiel  himself  appears  to  have  at- 
tended a  good  deal  to  the  inquiry  which  is  the  subject ' 
of  this  artide.  He  resumed  Ghdileo's  method  of  ob- 
icrving  the  angular  distance  of  two  near  Sxed  stars. 
He  has  explained  this  method  at  considerable  length  in 
the  Phiiosophical  TransaeUotu.  Sir  William  Herschel's 
discoveries  as  to  the  double  stars  offered  great.  £scili- 
ties  of  practising  this  method,  bat  he  does  xu>t  appear 
to  have  obtained  any  results  of  importance.  It  is  not 
satisfactorily  explained  why  astronomers  have  not  ob- 
tained more  dedsive  information  from  this  method. 
A  comparison  of  obaervations,  made  in  one  part  of  the 
year  after  the  end,  and  at  the  oppoaite  season  before 
the  commencement,  of  twilight,  appeara  to  promise 
fflocfa.  It  is  against  all  probability  that  two  near  stars 
of  very  unequal  magnitudea  should  in  .  general  be 
equally  distant.  It  may  indeed  happen  in  a  few  in« 
stances. 

It  remains  now  to  give  an  account  of  the  recent  ob- 
aervations that  have  been  made  on  the  senith  distanocs 
of  certain  stars  for  examining  this  question. 

M.  Piaxxi^  observing  at  Palermo  with  a  vertical  dr- 
de,  four  feet  in  diameter,  constructed  by  the  late  Mr. 
Ramsden,  caneeived  he  had  observed  a  parallax  in  se* 


veral  stars.  This  great  astronomer  has  given  an  a&.  Parallax  of 
count  of  his  results  in  the  I2th  volume  of  the  MemmrM  the  PtMd 
of  the  Italian  Society,'  But  several  drcumstancea  tend  ^*"'^' 
to  show  that  his  instrument  was  not  perfect  enough 
for  this  purpose,  and  that  the  number  of  observations 
were  too  few  for  decisive  results. 

He  makes  the  parallax  of  «  Lyrae  about  £",  that  of  « 
Arcturus  is  somewhat  less.  Procyon  appeared  by  his 
instrument  to  have  i^  parallax  of  S"  in  dedinatton. 
This'shows  the  unexactrieas  of  his  conclusions;  bad 
Proc3ran  a  perdlax  of  3*  in  dedinalion,  the  paralkx  of 
the  diameter  of  the  earth's  orbit  would  be  SO'^  a  quai>. 
tity  that  would  long  ago  have  been  discovered  by  ob- 
servations of  right  aseension.  The  application  of  an 
instrument  to  stats  where  the  parallax  in  dedination 
is  but  a  small  part  of  the  whole,  serves  for  a  criterion 
of  its  exactness.  If  for  these  stars  the  parallax  in  de- 
clination appear  considerable,  the  conclusion  must  be 
that  the  clumge  of  place  arises  not  from  parallax,  but 
is  an  illusion  either  of  the  instrument  or  of  the  obser- 
vations. 

•     M.  Piaaxi,  in  his  mat  catalogue  of  7646  Stars,  pub- 

.lished  in  1814,  attributes  a  parallax  of  V*Ji  to  the  pole 

•stars,  firom  observations  in  right  ascension*      In  this 

.Qatalogue  he  attributes  a  parallax  of  S^'  only  to  Procyon. 

He  could  determine  nothing  with  respect  to  Arcturus. 

The  parallax  of  •  Lyrse,  he  continues  at  2'^,  and  the 

observations  that  he  had  then  made  of  this  star  appear 

aufficient  as  to  number. 

None  of  his  resulta  agree  with  the  observations 

that  have  since  been  made  by  Dr.  Brinkley  at  the  obi 

servatory  of  Trinity  College,   Dublin.     The  nearest 

.approach  is  that  of  the  paralkx  of  «  Lyrae,   which, 

according  to  Dr.  Brinkley,  is  IM. 

The  observations  of  Dr.  Brinkley  have  been  made 
.with  an  instrument  superior  to  those  employed  in  the 
attempts  of  former  astronomers,  and  have  been  far 
more  numerous,  so  that  at  last  we  have  arrived  at  an 
appearance  of  certmnty  in  this  interesting  sub|ect»  and 
•may  conclude  that  all  the  fixed  stars  are  not  at  im- 
measurable distances. 

It  is  right  however  to  state,  that  his  results  hate 
not  been  confirmed  by  die  observations  at  Greenwich* 
by  the  astronomer  royal,  Mr.  Pond.  On  the  contrary, 
the  observations  of  the  latter  appear  quite  opposed  to 
those  made  at  Dublin. 

That  an  opinion  may  be  formed  of  the  present 
state  of  this  question,  it  appears  necessary  to  ^ve  some 
account  of  tne  Dublin  instrument.  The  account  of 
the  Greenwich  mural  circle,  which  has  furnished  most 
of  the  observations  that  are  opposed  to  those  made  by 
J^T,  Brinkley*  has  been  given  m  a  former  volume. 

The  instrument  at  the  observatory  of  Trinity  Col- 
lege, Dublin,  is  a  vertical  drde,  eight  feet  in  diameter. 
It  was  planned,  and  partly  executed,  by  the  celebrated 
Mr.  Ramaden,  and  finished  by  Mr.  Berge.  The  fol. 
lowing  particulars  may  be  sufficient  to  render  intelli- 
gible the  method  of  making  the  observations,  and  the 
degree  of  accuracy  to  be  expected.  (See  Transactums 
of  the  Ro^al  Irish  Academjf,  vol.  xii.) 

The  circle  is  supported  in  a  frame,  which  frame 
turns  on  a  vertical  axis.  The  upper  part  of  the  frame 
is  of  cast  iron,  turns  in  a  collar,  and  is  connected  with 
the  lower  part  of  the  frame  by  four  hollow  brass  cy« 
lindrical  pillars.  The  lower  part  of  the  frame,  which 
is  also  of  cast  iron,  terminates  in  a  pivot  of  steely  which 
turns  in  a  socket  of  bell-metal.  This  socket  is  move- 
able south  and  north,  by  one  screw»  and  east  and  west 
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Van^uL  dby  anDtlMtv  (ot  die  porpoie  of  a^ofdng  the  verticri        By  obferving  a  star  in  both  poaitioiM  of  the  iiiikn.?nJ 

<^^»^'*^  exie.  nent,  the  senith  dittanoe  is  obtuQedwiUMmticfaaioe^J 

^^'"^  ^      The  axis  of  the  circle,  a  double  cone  four  feet  in  to  any  other  star.    The  Greenwidi  nmrai  circle  maksi^^ 

~  "  leoffth,  is  supported  on  Y's,  which  are  themselves  sup-  the  polar  distance  of  a  atar  depend  on  the  polar  dii.^'^ 

ported' by  strong  bars  of  brass  attached  to  the  c^lin-  tance  of  several  other  stars.    The  polar  disteacs  of  t 

drical  pillars.    The  pressure  of  the  weight  of  the  drde  star  in  the  senith,  for  instance,  depends  on  the  p^ 

and  its  axis, '  is  idieved  by  an  ingenious  application  of  distances  of  stars  many  degteea  from  the  aenith,  so  that^ 

IHction  wheels  and  the  lever.    There  is  also  an  inge-  in  fact,  the  place  of  a  star  in  the  aenith  is  affected  by 

nioos  contrivance  for  adjusting  the  axis  horixontaL  refraction,  i.  e.  if  we  wish  to  compare  the  obaemd 

The  limb  of  the  circle  is  brass,  and  is  divided  into  places  of  the  star  in  winter  and  summer,  we  mnit  do 

intervals  of  five  minutes,  which  intervals  are  subdivide  it  by  the  intervention  of  stars  afiected  bv  refincdoa. 

cd  by  micrometer  microscopes,  into  seconds  and  parts  The  stars  used  Bnr  comparison  mi^  not  be  the  isaie 

^  a  second,  as  usual    Ther^  are  three  microscopes,  stars,  and  then  the  places  will  be  amcted  by  the  cnon 

one  called  the  bottom  microscope,  opposite  the  lowest  of  the  elements,  such  as  nutation,  te.    Indeed,  it  ii 

point  of  the  ckde ;  a  second  opposite  the  left  extremi*  auite  obvious,  that  in  this  manner,  it  will  be  extKaidy 

C^f  the  horiaontid  diametjer,  and  a  third  opposite  the  /oiiEcult  to  compare  with  exactness  the  places  of  a  itir 

right  extremity  of  the  horiaontal  diameter.  at  two  opposite  seasons.    Had  Bradley  used  Mch  aa 

The  frame  carrying  the  circle  turns  on  the  vertical  instrument  in  the  observation  which  led  him  to  the 

axis  with  the  greatest  steadiness.   The  circle  also  turns  discovery  of  the  aberration  of  lidit,  it  is  highly  pio* 

together  with  its  horiaontal  axis  on  the  Y's  with  equal  bable  he  would  have  been  imaUe  to  disentangle  the 

steadiness.  complicated  results  met  with,  and  so  he  wouQ  have 

The  vertical  axis  of  the  instrument  is  adjusted  by  a  missed  the  discovery, 
plumb  line.    The  |iJumb-Une  bv  which  this  adjusU        These  remarks  appear  to  show,  that  dBfrnund  aide 

ment  is  p^ormed,  is  about  ten  net  long,  and  is  sns«  is  an  instrument  by^  no  means  adapted  to  thedioooveiy 

ponded  mm  a  point  about  eight  inches  from  the  cen*  of  minute  changes  in  the  places  of  the  stars.    The  fw- 

tie  of  the  tap  of  Uie  frame,  and  passes  over  a  point  tical  circle  of  the  Dublin  observatory  is  free  from  the 

below  eight  met  from  the  point  of  suspension.     By  the  above  obiections. 

help  of  this  pomt,  which  u  moveable  by  a  screw,  and  Accordingly,  Dr.  Brinkley  early  applied  hiimdfto 
by  the  moveable  socket  bdow,  the  axis  of  the  instru-  observing  certain  stars  with  a  reference  to  naraUaz.  An 
ment  is  made  vertiod.  The  adjustment  of  this  axis,  extract  of  a  letter  from  him  to  Dr.  Maskdyne,  gmsf 
as  to  the  north  and  south  position,  is,  it  is  evident,  of  an  account  of  the  parallax  of  «  Lyrse,  was  published  in 
the  most  essential  consequence  to  the  exactness  of  the  the  Pkihiopkical  Transaetionsix  18 JO. 
aenith  distance  observed.  It  is  likewise  evident,  that.  In  Marcn,  1815,  a  paper  was  read  before  the  Boyil 
from  the  great  interval  between  the  upper  and  lower  Irish  Academy,  in  which  Dr.  Brtnkley  gives  a  morale 
parts  of  the  instrument,  the  relative  porition  of  the  account  of  his  observations  relative  to  this  sutqeeL 
point  of  suspension,  and  of  the  point  below,  may  be  al-  The  stars  in  which  Dr.  Brinkley  had  obserfed  s  pft^ 
tared  by  change  of  temperature.  To  obviate  thia  iiki  rallax  were,  Arcturus,  «  Lyrs,  «  Aquike,  and  «  Cygni. 
oonvenienoe,  whidi  would  be  fatal  to  the  accuracy  of  His  observations  gave  no  parallax  for  the  PaleStarond 
the  observations,  the  point  of  suspension  is  on  a  com-  y  Draconis.  We  must  refer  to  the  above  mentioned  pa- 
pound  bar,  formed  or  bars  of  braas  and  steel,  and  the  per  and  its  appendix,  printed  in  the  12th  vc^  of  the 
S[>int  below  is  also  placed  on  a  similar  compound  bar.  TrantacUons  of  the  Royal  Irish  Academy,  for  the  paiti" 
y  thia  the  diatanoe  of  the  plumb-line  from  the  verti-  culars  and  remar)(s  of  the  author  on  these  observstiooi. 
cu  axis  remains  always  the  same.  This  contrivance  Mr.  Pond  having  examined  fii»  observatioos;  made 
afmeara  to  anawer  in  a  very  satisfrctory  manner.  with  the  mural  circle  in  1812,  181S,  and  1814,  gives 

The  axis  of  the  instrument  being  adjusted  vertical,  an  account  of  the  results  in  a  jMiper  printed  in  the 

and  the  plane  of  the  circle  in  the  meridian,  and  facing  Philosophical  Transactions,  for  1817*   Each  of  the  itsn 

the  east,  let  6,  J,  and  r  be  the  aenith  distances  of  a  which  Dr.  Brinkley  hadappeaied  to  finda  aensiUeps- 

atar,  as  shown  by  the  bottom,  left  and  right  micros-  rallax,  by  Mr.  Pond'a  obaervationa,  gave  oofy  a  my 

oopea  rcnpectively.    When  the  plane  of  the  circle  is  on  small  parallax,  and  this  Mr.  Pond  considered  to  aiiie 

the  merioian,  and  fhdng  the  west,  let  if,  tft*  be  the  from  acme- unknown  cause  not  connected  with  pa- 

senith  diataneea  of  the  same  atar  as  shewn  by  the  re-  rallax. 
pective  microaoopes.    Then  the  true  observed  zenith        The  unfitness,  however,  of  the  moral  cirde  for  these 

(^ilj^r     ^4.f  j.r'  \  inquiries,  appean  to  have  induced  Mr.  Pond  to  pie- 

J±. ^  ■■  "^  Z^-  ;J  and  the  cor-  coed  by  another  method.    He  procured  two  fixed  tele- 

^  3        /  scopes  to  be  erected  at  Greenwich,  of  considenhk 

rection  of  the  mean  of  the  three   microeoopes  length.    These  were  furnished  with  wire  micromctcri. 

^  /6  4-  l+r     Vj^^H^  r*  \  One  teleeoope  was  for  observing  ttOvgni,  and  ^  odicf 

— 1^        g      -* ^ — •  1  for  «  Aquilse.     For  comparison  wm  m  Cjgidf  #  Aon- 

m,  a  star  nearly  opposite  in  right  ascensiony  and  haf* 

For  objects  above  seven  degrees  from  the  aenith,  the  mg  very  nearly  the  same  declination,  was  chasm, 

observations  are  frequently  nmde  both  on  the  eaat  and  Both  these  sure  passing  through  the  field  of  view,  the 

west  positions  of  the  face  of  the  drde,  at  the  aame  telescope  remaining  fixed,  the  difierence  of  dedinatioo 

pass^e  over  the  meridian.    One  observation  is  made  could  be  measured  by  the  micrometer.  The  stars  beiog 

jfust  befora  the  object  cornea  to  the  meridian,  and  then,  nearly  opposite  in  right  ascension,  the  jomt  ciscti  ef 

the  circle  having  been  reversed,  the  object  is  agam  ob-  parallax  would  be  viaible,  or,  m  other  werda,  the  pom 

aeryed.    The  observaUona  are  reduced  to  the  meridian,  of  the  parallaxes  would  be  observed  instead  of  the  dif- 

This  method  of  observing  adds  greatly  to  the  exactncaa  ference. 
of  the  results.  Mr.  Pond's  observations  an  given  in  the  volnne  oT 
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^  Pli^oiepUtal  Tnmiacikmi  fiir  1817,  and  Appear  to 
v^  prore  tlitt  the  parellaK  of  «  Gy^i  doet  not  amount  to 
oDe-teothofasecoad.  Bttt^  it  la  manillMty  that  as  the 
Y)bNmtioiu  of  the  two  atan  were  made  at  intenralii  of 
iShooTf,  and  often  at  iatervala  of  36  and  60,  hcd 
boarsi  there  was  a  danger  of  the  telesoc^t  ana  ita  parts 
not  renudning  exactly  fised»  and  there  was  no  mtens 
oftioertaimng  this.  Hence  there  might  be  a  constant 
Maroe  of  error  to  counteract  the  effects  of  paraUax.  In 
fiiet,  it  appearsv  that  the  telescope  was  subject  to  a  910- 
tion  arinng  apparently  from  the  change  of  temperature. 
Tkeimtrument  appears  to  have  altered  its  position  by 
Kvend  secopdsy  between  winter  and  summer ;  and  if 
weauppose  that  change  of  tem]>erature  between  day  and 
xiight  nuBed  the  same  effect  in  a  smaller  degree,  the 
ol»ar?stion8  would  not  contradict  a  parallax  of  half  a 
noood,  which  is  the  result  of  a  numerous  series  of  ob- 
Nrvadaiu  of  this  stsr  made  at  Publin. 

It  il  a  remarkid>Ie  circttmstanoe,  that  the  change  of 
phce  in  the  Greenwich  fixed  telescope^  was  sudi  as 
nigbt  have  been  considered  to  indicate  a  considerable 
pvaDu  in  «  Cygni.  This  is  similar  to  what  took 
plare  in  Hooke's  tdeicope ;  but  Mr.  Pond  had  guarded 
igiinst  such  an  error  by  uamg  two  stars,  and  so  no 
dmBgement  of  the  instrument  oo^d  affect  hia  results, 
aceptbg  ss  far  as  it,  might  take  place  between  two 
ncoeeding  observations. 

in  ubg  the  telescope  for  at  Aqoile,  Mr.  Pond  ap-> 
|mn  not  to  hare  been  abb  to  avail  himaelf  of  a  star 
atsate  so  as  to  obtam  the  sum  of  the  parallaxes.  Tht 
ftar  fixed  on  by  hhn  55i  Pegasi,  {PhiL  Trans.  1818,) 
ilthoogb  difiering  three  hours  in  right  ascension,  is 
drcwMtsnced  nearly  the  ssme  as  to  the  effects  of  pa* 
nlhzin  dedination,  as  if  it  had  only  difiered  by  a  tew 
ninDtes  in  right  ascension.  Consequently,  in  this  case» 
ooidfantsge  wiu  derived  from  uung  the  fixed  tele* 
wpe. 

Mi.  Pond,  in  the  same  vidume  of  the  TrunsadiaUp 
hn  given  theresolt  of  observations  on  the  right  asoen- 
iion  of  •  Aquifae,  but  the  objection  here  is,  that  the 
rtin  with  whicli  m  Aquilse  wss  prindpally  compared, 
were  those  which*  according  to  the  Dubhn  observe* 
tint,  sppesrto  exhibit  sensible  parallaxes. 

The  most  certain  resultSf  by  right  ascension,  are 
to  be  expected,  by  using  stars  twelve  hours  asunder, 
\j  which  the  sam  of  the  parallaxes  in  right  ascension 
woold  be  obtained,  as  Roemer  first  attempted ;  andt 
in  like  manner,  as  the  sum  of  the  parallaxes  in  dedi* 
naticn  sre  obtained  by  the  fixed  telescopes.  But  hoe 
we  have  to  depend  on  the  permanency  of  position  of 
the  nutrument  for  twdve  hours,  wfaidi  is  always  to  be 
diatnuted. 

Dr.  Brinkley,  in  a  fMiper  in  the  PhiL  Tram,  for 
WS,  rives  some  addiUonal  results,  and  enumerates 
pnttcnlsrly  the  inoonveniencies  and  sources  of  inacou« 
ncy  that  may  take  place  from  mural  drdes.  In  the 
Pftti.  TVaw.  for  182|,  the  same  astronomer  has  given 
the  results  of  numerous  sets  of  observations  made 
with  the  DiiMin^  circle,  oommendnp  in  1818,  for  the 
porpoie  of  examining  die  question  m  all  its 'bearings. 
The  number  of  olMervationB  amounted  together  to 
oear1y400a 

Among  then&  are  the  results  of  obaervations  of  thir- 
teen surs,  for  which  both  the  parallax  and  constant  of 
aberration  are  investigated. 
The  quantities  are  given  in  the  following  Table. 
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fio.c£Otmerr. 

CrTBUMt  of        SOBiBttaUas. 
Aberzation,               orpi 

Polaris. 
Polaris  6.  P. 
H  Uis»  HitfofiB. 

S4S 
337 

75 

«0»18 
20  If 

ao  16 

—  0^08 
+  0  12 
+  .0  08 

y  tJtam  Maoris. 

1«5 

109 

94 

20  48  ' 
20  29 
20  23 

+  0  39 
+  0  S3 
+  0  28 

n  Una  Maoris. 

AfoloniSi 

^  Vtm  MiDoria. 

9d 

131 

• 

80  78 
20  04 

20  49 

+  0  13 
+  0  61 
—  0  13 

m  Ophiucbil 
y  Draconis. 

W8 

at7 

20  39 

19  86 

20  36 

+  I  57 
—  0  08 
+  I  21 

•  Aquila^ 

•  Cygni. 

380 

2i  32 
2Q52 

+  1  57 
+  0  33 

Parallax. 


The  column  containing  the  constants  of  aberratiQa 
may  be  thought  to  possess  considerable  interest.  It 
contains  the  results  of  probably  the  on)y  direct  obser« 
vations  that  have  been  made  to  investigate  the  con- 
stants €^  aberration,  since  Bradley  made  his  obserya* 
tions.  This  column,  and  that  for  the  parallax,  were 
obtained  from  the  observations  of  the  respective  stars* 
by  the  method  of  making  the  sums  of  the  squares  pC 
the  errors  a  minimum* 

The  small  negative  parallaxea  that  appear,  most  be 
attributed  to  the  unavoidable  errors  of  observation. 
Had  there  appeared  among  these  any  negative  pari^- 
laxes,  amounting  to  nearly  a.seocmd,  it  would. have 
produced  a  powerful  argument  against  a  visible  psr« 
allax. 

Dr.  Brinkley  also  observed  several  bright  stars  be- 
tween 4  H  and  10  H.  AR.  via.  Aldfebaran,  /B  Tauiri, 
m  Ononis,  Procyon,  &G.  In  these  stars  the  CEfiPeqt  of 
parallax  in  declination  is  only  a  spiall  part  of  the 
whole.  Therefore,  had  any  of  these. stars  shewn  a 
eoQaidetaMeparaUai&  in  declination,  a  decisive  adverse 
argument  would  have  beto  obtained.  There  were 
nine  of  these  stars,  and  in  all  three  hundred,  and 
fiNty*three  sumoier  observations  wer^  compared  with 
four  hundred  and  fourteen  made  in  win^.  In  no 
star  waa  found  a  difierenoe  between  the  observations 
at  the  two  seasons,  greater  than  what  might  be  attri- 
buted to  the  unavoi£ble  errors  of  observation. 

Thdse  stars  are  opposite  in  right  ascension  to  those 
in  which  he  had  found  a  paraUai^  from  which  cir- 
cumstance a  dedaive  argument  is  deduced  that  the 
changes  whidi  appeared,  and  which  he  attributed  to 
parallax,  were  not  &om  change  of  figure  in  the  instru- 
ment, or  from  .change  of  temperature,  because  the 
same  arches  nearly  were  used  in  both  sets  of  stars. 
This  argument  is  carried  somewhat  farther  by  the  ob- 
servations of  the  pole  star.  By  the  reversing  property 
of  this  instrument,  tb^  aoaie  arches  vetv  nearly  are 
used  for  the  pole  stsr,  above  the  pole,  as  for  Arcturus; 
therefore,  if  the  appeanmces  of  parallax  in  Arcturus 
were  derived  from  the  instrument,  it  must  take  place 
in  the  pole  star  observed  at  the  same  seasons,  and  it 
does  not. 

For  some  other  remarks  of  this  nature,  made  by  Dr. 
Brinkley,  we  must  refer  to  the  paper  itsel£ 

Notwithstanding  the  additional  evidence  which  Dr. 
Brinkley  conceives  he  has  obtained  by  these  numer- 
ous observations,  he  states  other  conclusions  obtained 
hy  him  that  may  be  thought  to  increase  the  difficulty. 
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PanUaau  H«  ittttitttted  a  series  of  observations  on  stars  in  the 
same  part  of  the  heavens  as  those  in  which  he  had 
found  the.appeai«noe8  of  parallax*  Of  seventeen  stars 
obsecved  for  this  parpos^  he  only  found  tvo,  y  Dram 
conis  and  at  Aquarii  Uiat  appeared  to  be  not  affected  bj 
parallax.  This  circumstance  wiili  Dr.  Brinklnr-ob« 
serves,  justly^  perhaps,  wkh  many,  add  to  the  difficulty 
of  admitting  his  explanation.  They  will  be  un'wiljiiig 
to  admit  thatmax^  of  the  smaller  stars  are  nearer  tutus 
than  maiqr  of  the  brighter.  That  in  a  bertain  part  of 
the  heavens,  of  eonsiderable  extent,  nlany  of  the  stan 
exhibit  a  sensible  parallax. 

However,  subsequent  observations  appear  to  render 
it  probable  that  part  of  these  appearances  in  stan  of 
considerable  zenith  distance,  msiy  arise  from  refraction. 

Dr.  Brinkley^  also  slates  in  this  paper  that  he  con- 
siders the  drcumstance  of  the  Greenwich  mural  circle, 
ahowing  the  same  crcb  between  «  Lyree  and  y  Draconis 
in  summer  and  winter  as  the  strongest  objection  that 
bad  been  advanced  against  the  reauUs  from  the  Dublin 
drde.  But  a  recent  examination'  having  been  made  of^ 
the  observations  of  the  Greenmrich  cirde,  it  appears 
liiat  in  each  oftheyeai^  Wli,  191S,  1814,8ind  1815, 
the  arch  between  Polaris  above  the  pole  and  Lyrao 
In  summer  being  compared*  with  the  same  areh  in 
winter,  there  results  almost  exactly  the  same  parallax 
Soft  Lyns,  as  has  been  fbund  by  Dr.  Brinkley.  This 
changes  the  nature  of  the  obiectioUb  The  objection,  if 
any,  against  Ule  Dublin  droe,  shonid  now  be  that  it 
gives  no  parallkx  for  7  DAconis,  whereas  the  Greenwidi 
djnale  gives  it  the  same  as  for  «  Lyr0. 

Dr.  Brinkley,  anxious  to  obtain  all' possible  exact* 
ness^  pursued  the  observations,  and  firora*  the  gneat 
number  which  he  had  accumulated  of  certain  stars,  it 
occurred  to  him  that  they  might  be  applied  to  finding 
the  solar  nutations,  as  well  as  the  parallax  and  aberra- 
tion. He  has  published  a  paper  on  this  subject,  in  the 
fomrteenth  volnme  of  the  Tratuacii&M  of  the  Royal 
Irish  Academy. 

One  of  the  prindpal  objections  to  his  results^  was 
l3ie  difficulty  of  asceitahling  with  certainty  quantities  so 
smalll.  The  constant  of  aftierration  had  evidently  been 
obtained  by  him  with  greet  exactness,  but  the  degree 
of  exactness  was  Hot  pmisdy  known.  Klkiw,  the  con« 
stent  of  soltir  nutation  is  known  fVom  theoty  with  oer* 
tainty  to  be  nearly  hi^  a  second,  a  quantity  smaller 
than  he  had  found  for  the  panAlax  of  certain  state ; 
therefore,  if  the  same  observations  should  be  found  to 
give  the  sdar  nutation  exact,  a  most  satisfactory  ai|^a- 
metit  would  be  had  for  the  exactness  of  the  parailax. 

He  remarics,  <*  The  solar  nutation-  goes  through  all 
its  states  twice  in  Che  course  of  a  year;  therafore,  it  ap« 
pears  impossible'to  suppose  that  if  any  cause  should  00* 
casion  the  instrument  to  sh6w  deviatioM  explained  by 
parallax  which  did  not  aetlially  exist,  it  should  not  de. 
mnge  1^  solar  nutation^  and  cause  the  reauit  of  an  in^. 
vestigation  of  its  qaMltlty-  to  turn  oat  quite  er* 
roneous, 

'*  This  method  of  investigation,  whieh  I  have  applied 
to  several  starsi  has-  produced  the  most  satisfactory  re* 
suits. 

«  There  will  not,  I  conceive,  remain  the  smallest 
donbt  with  any  one  who  examines  the  piocesses  which 
have  been  used,  that  the  observati<ms  have  ascertained 
the  quantities  of  parallax,  with  considerable  exactness, 
of  the  Stats  «  Lyrs?,  «  Cygni,  and  Arctums,  and 
that  the  parallaxes  of  y  Draconis  and  «  Ursse  Majoris  are 
extremdy  smalL  That  y  Draconis  is  at  least  seven  or 
eight  times  more  distant  than  «  Lyras." 

Dr.  Brinkley  shews  that  the  constant  of  solar  nuta- 
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tion  deduced  from  theory  does  not  d  Ar  OM.tsiitti  of  fu 
a  second  firom  0"5 1 .  He  shews  that  if  the  omstsnt  of  w3 
hmar  nateti6n=9^504^,  the  constant  of  sdar  nots.  | 
tionnCrsOS  —  IHy.  Nowy  is  ceitain  to  sia^omhsof 
a  second ;  theivfore  the  solar  nutation  is  csrtatn  to  Issi 
than  one^tenth  of  a  second  by  tasking  it  =(K5l, 

He  snpposes  it  unknown,  and         s^  s. 

The  constant  of  lAierratioh  =:S0'^54.jr. 

Tile  constant  of  parallax  •   sp. 

Tkeoonrection  of  the  mean  aenithi  _ 
dist.  of  die  star  known  nearly,  j  — ^ 

From  each  observation  he  obtains  an  equation  of  the 
form  e-f/A?+gp<4-A  s-f  ^=0,contdning  fotiruti^owii 
quantities,  e,  ae,  p,  and  x.  • 

Thus,  for  m  Lyrce  SSS  equations  of  this  kind  are  ob* 
tained.  These  equations  are  reduced  to  4,  by  the  me- 
thod of  making  the  sums  of  the  squares  of  the  erttsss 
minimum. 

The  following  results  are  deduced: 


M     . 

i» 

•  Lyne. 
y  DneoBi's. 
.1  Utm  Midoris. 

+  0  42 
•    Hi  0  58 

-h  0  07 
•f  0  09 

• 

+  (no 

•  CygnL 

Arcturua. 

•  Aquila. 

+  0  56 
+  0  44 
+  0  96 

+  0  50 

+  a65 

-»-  1  73 

.     4*  00s 
—  0  41 
+  0  9i 

These  values  of  a,  with  the  exceptioB  of  that  fir* 
Aquilss,  are  wonderfully  near  the  troe  wdue.  In  oob* 
sequence  of  that  resulting  from  the  obeenrations  of« 
Aquilse,  Dr.  Brinkley  leaves  the  former  conclusiom  rs^ 
specting  this  star  in  doubt  He  considers  that  thaim* 
gularities  of  refraction  have  influenoed  the  results,  snd 
assigns  a  reason  for  their  having  great  infiaenos  on  tiis 
observations  of  this  star. 

The  results  obtained  from  supposing  z  known,  may  bs 
expected  to  be  more  accurate  thui  those  whersitis  tsken 
as  unknown,  because  then  a  less  number  of  nnlwovn 
quantities  is  deduced  from  the  same  number  efobMr* 
vations.  But  it  is  shewn  that  there  is  ne  difierenos 
worth  notice,  particulariy  as  to  •  I^yrsw 

Dr.  Brinkley  points  out,  with  reforeoeeto  fotate  in« 
qairy,  the  difference  between  the  constants  of  abemtioD 
for  V  Dmconis  and  %  Ursae  Magoriai 

The  constant  of  aberration*  for  «  Lyrs^. cones  ont 
20^36.  The  mean  of  the  coostanta  of  aberMtton  in  (hr 
table  of  13  stars  above  given^  iaSO^'S?.  TheieCbretboit 
who  contend,  by  arguments  certainly  of  great  weigfat, 
that  the  vdodty  of  light  of  all  the  stare  ia  the  sams^ 
will  admit  that  die  oonstant  of  aberration  ho  bsen  de* 
termined  with  great  exactness  by  the  observatieos  of 
«  LyrsB. 

The  pandlax  of  this  star  apneare  alao  established  is 

Uie  most  conclusive  manner.  It  ia  diffiettit  toimsgioe 
a-  severer  test  for  the  exactness  of  any  philosojphi* 
oal  experiment,  than  that  to  whid^  the  ohscrrationi 
of  this  star  haive  been  submitted.  Ttene  are  tbrse  sp» 
parent  motions  of  this  star,  depending'  on  the  place  of 
Che  dun,  and  variously  mixed  together.  Two  of  thcs^ 
the  abetration  and  solar  nutation,  have  been  sepamted 
from  each  other,  and  from  the  thirds  (the  psnllss,) 
and' ascertained  to  theexactncaaprehai^yof  thel-KHb 
of  a  second.  Can  it  be  doubted  that  the  third,  the 
parallax  appearing  to  amount  to  I'',  1,  hes  also  bseu 
ascertained  with  nearly  eqind  exactneae^ 

It  remains  to  mention  the  method  of  computing  the 
effects  of  the  parallax  of  the  fixed  stars  as  to  changes  of 
declination,  right  ascension,  Jto.  TMs  nay  be  very 
shortly  explained.    It  is  easily  understood  that  by  the 
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dbet  of  panBas,  each  Har  appaara  iiaarar  the  aun  by 
Senai-diaoi.  of  eaKb's  orbit  , 

y^  diit  of  star  ftom  the  aun  s  p  sin.  angalar  dist  of  star 

from  son. 

AhO|  (not  considering  the  eecentrieity  of  the  Etfth's 
Orbit)  by  the  effect  of  aberration^  eaeh  star  appears  to 
approach  the  pmnt  of  the  Ecliptic  90*  behina  the  sun 
mean  vd.  of  earth,  j.  ^     li 

faym«ch=  ^,i.^„ght.  ^  '"^  "«•**"*•  "^ 
Iter  from  point  of  Eclfptto  90^  behind  the  sun  ts 
SCr,  25  sin.  ang.  dist.  of  star  from  that  point  Hence, 
if  A  represent  the  effect  of  aberration  on  a  star  when 

tlw nm's longitude  ia  &  +  9Cr,-^~wiUbetfaeef. 

ftid  of  parallaxy  when  the  sun's  longitude  is  0.  This 
tt  eridcDtly  true^  whether  the  effect  in  declination, 
in  right  aacenaionj  or  in  latitude  or  longitude*  be  re* 
quired.  Thna  the  tables  of  aberration  are  easily  made 
to  apply  to  fiiidmg  the  effects  of  jarallax.  It  is  only 
Deociiary  to  compute  the  aberration  for  (sin.  longi« 

tade  +  90*)  and  the  result  multiplied  by  -^willgive 

ue  cnect  reonurco* 

PARALLEL  MOTION,  or  Pasailbl  Joint.    Se« 
Stkam  Engiks. 

PARALLEL  ROADS  of  Olbwrot.  There  aire 
few  of  thoae  natural  appeanneea  that  attend  the  dis* 
•  position  of  the  earth's  suifisee,  move  atriking  tiun  that 
which  is  wdl  Iraown  in  this  country  by  the  name  ap- 
pended to  the  head  of  thxa  article.  It  may  at  the 
ame  time  be  almost  considered  aa  a  aelitary  instance^ 
mce  nothing  at  all  oompanabla  to  it  baa  been  die* 
covered  elsewhere^  although  alender  indicatfiom  of 
appeanneea  arising  from  similar  causes  have  been  ob. 
served  in  a  few  other  places.  While  the  parallel 
fftMds,  as  they  have  long  been  called,  are  thus  inter- 
esting in  a  ^ysical  view,  and  more  particukr^  sa 
to  the  cttltivatora  of  geology;  they  are  no  leas  akrtiu 
fog  to  an  ordinary  apectatoft  or  to  a  lover  af  the  pio« 
tuxesqu^  from,  the  extreme  singnlaritjr  of  their  aspect, 
as  well  aa  the  beauty,  of  the  aceoery  where  they  lie. 
Though  easy  of  access  from  Fort  WiUiam,  ainee  the 
eotnnce  of  Glen  Roy  ia  aearoaly  mote  than  twelve 
miks  from  that  plaoe^  diey  are  even  yet  but  litde 
known  to  the  numeroaa  timveUera  who  visit  Scotland 
in  porsuit  of  the  romantie  and  pietureaqae;  these 
being  contented  to  follow  the  ordinary  tracks  of  the 
published  tours*  which  are  litde  better  Uian  copiea 
efeachother« 

of  So  little  waa  known  out  of  the  boimda  of  the  Higki 
lands  lesjjectiiig  the  acenery  and  even  the  enli^nitiea 

'  of  these  diatrieta,  at  the  time  of  Mr.  Pemiant's  visit  in 
177S,  that  it  ia  not  very  surprising  this  spot  ahould 

^  have  remained  nndeaerifocd.  It  appears  to  have  been 
even  little  renuffked  by  the  iiadvea  or  persona  in  the 
iamediato  vktnityi  a  circnmstance  iadeed  not  very 
extraordinary,  when  we  consider  that  the  tasto  Iba 
pietoresqye  aeanety,  even  amonff  the  edncated,  haa 
sprung  up  in  oor  own  day,  and  Uiat  the  Highkndera 
were  aa  perfecdy  wnawaie  of  the  richea  of  this  natnm 
iu  which  they  abonnd,  aa  were  tke  Sngliah,  and  even 
the  inhabitanta  of  the  very  acenea  thepnselveaj  till  the 
lakes  of  Ounberkoid  and  Weatmotekmd  were  first 
pocncfd  out  by  Oii^^  That  the  parallel  roada  have 
toen  soppoaed  tfie  w«rha  of  the  imaginary  Magaliast 
dynasty,  ia  ■»  proof  itf  theiv  haHng  heM  «bMved 


at  any  vary  distuit  period ;  aa  tfie  peieonaaea  of  tbia  Pualhl 
ancient  drama  «re  mvested  with  a  right  toidi  poesibie  .  ^'"■^^ 
tombSf  and  hillsi  and  caves,  and  atieams^  and  .molin« 
tains,  throughout  the  whole  country,  even  whei«  auob 
discoveries  have  almost  taken  pkee  in  our  own  daya. 
tt  ia  a  queation  if  Staffii  had  ever  been  notieed  or 
apoken  of  by  a  single  native,  when  it  waa  first  poorted 
out. to  Pennant  by  Mr.  Leach,  aa  Iriah  gmdeman,  in 
1772;  yet  in  the  eourae  of  thefottoidng  year  the 
eave  acquired  the  naase  of  Fingd. 

Mr.  Pennant  himaelf,  unbrtunataly  did  not  eee 
this  remarkable  apott  yet  the  first  acoount  of  these 
appearaocea  that  was  givcsi  to  the  pvblie  waa  in  hm 
work»  in  a  note  fumi^ttd  by  a  miniater  in  tfie  neigh* 
bourhood.  Still  they  aaemad  to  have  attracted  my 
attention;  nor  waa  it  till  the  nnfaMcation  of  the  atatia* 
tieal  reporta  that  we  receivea  any  .farther  aneount  of 
them ;  the  report  of  thepaviabof  Kihmmifvug,  m  wbfdi 
they  chiefly  lie,  dnawn  up  by.Mr.  Rosa,  tiie  minister, 
eontaining  the  desesiptioBi.in  queatbn.  That  we  may 
give  the  beat  idea  we  can  of  tiie  ofMniena  then  eBler« 
tained  respecting  them,  we  shall  quote  aa  mndi  of  Mr. 
Hose's  aceomt. as.  is  necessary,  and  it  wlU  sopeivede 
the.necessity  of  taking  any  lacdier  notioe  of  that  haml* 
ed  down  by  Pennant 

*'  Aa  theee  ianotlnng  left npon leooed  teapeetteg  the 
timea  when,  the  neraona.  by  whom,  or  the  purpoaea  fbr 
which»  thoM  roada  were  conatmeted,  we  can  only  men* 
tion  tiie  eemuen  traditiooa  regndmg  them*  One  Is, 
that  they  were  made  by  the  kmge  of  Scotland  when 
the  iwjral  xesidenee  waa  ia  the  castle  of  Inverlochy, 
which.ianot  aboae  eleven  mflea  from  the  nearest  of 
them;  and  what  gives  an  appeamnee  of  trudi  to  thia 
tnuhtiosi,  ia  the  opinion  of  tfaeee  who  nviifi^Mn  it^  ia^ 
that  the  eaaatmetinn  of  these  roada  waa  ae  vast  an  on^ 
dertaking  aa  coald  no(  be  efieetad  by  any  vassal  of 
anbhmian»  however  powetftiL  Another  tradition,  which 
ia  that  of  the  Jiativea,  is,  that  they  were*  made  by  the 
Fingdiana,  and  under  the  name  of  Fingalian  roads  thejr 
are  aliU  known  in  tins  country.  They  are  likewise 
called  the  Casaan,  that  is,  the  roadb,  l^  way  of  emiw 
nenoe.  Of  this,  the  nativea  are  eaavinced,  firom  thfa 
ehrcumstsneey  that  several  of  the  hills  have  retained, 
from  time  iaunemorial,  thenameaof  semeof  the  heroes 
of  Fmgal,  snch  as  the  Hill  of  Gaul  the  Sen  of  Momi,, 
diat  of  Dmrmid,  aad  of.  FUhm,  and  likewise  of  Bran, 
the  famous  dog  of  Fingal,  6tc  Now,  the  popnlar  opi-« 
nion  cannot  be  conaidered  as  a  direct  proof  of  any  opi- 
nion, yet  we  cannot  help  remarking  that  the  original 
tradition,  which  in  this  case  has  always  beeninvariable, 
gtvea.a  atirong  degree  of  credibility  to  Uie  existence  of 
such  heroes,  and  rendera'  it  by  no  means  improbable 
that  these  eatraordinary  roada  have  been  the  result  of 
their  labours.  Tiie  purpose  which  they  have  been  de<* 
aigncd  to  aerve,  aeems  to  have  been,  agreeably  to  the 
commoa  opinion,  to  facilitate  the  exercise' of  hunting; 
fbr,  in  ancient  times,  and  iadeed  till  within  this  een* 
tui7»  the  valky  was  covered  with  wood,  which  oHid^ 
it  very  difficult  to  pursue  the  deer,  .&o.  and  rendered 
certain  avenuea  neoaasary  for  effecting  this  purpose ; 
hi  oovroboration  of  which  opinion,  it  may  be  obaervedi 
tiiaton  the  aidea  of  the  roada,  thm  have  been  found 
aame  atakea  fixed  in  the  ground,  probably  the  remaina 
of  aome  ef  the  palings  or  ifencas  which  in  these  days 
were  made  use  of  to  confine  the  game  tiU  they  were 
driven  in  upoaa  fieldealled  Dal  aa  Sealg,  or  Runthif 
Ikle,  where  the  prasamptioa  is  that  they  were  killed.^ 
Thus  fiff  Mr.  Boss. 

We  hear  ao  more  of  tham^iftet  tUa  ftanei  till  fliey 
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Pflrdid    numerous  amaller  ones  are  also   found  descending  throughout  their  course    On  a  sn]>erfcal  view  \ht  yU 

Koadt.    down  to  the  very  bed  of  the  river;  skirting  its  banks,  two  upper  ones  apnear  to  be  a  contiiwilioD  of  thoee    m 

^  and  aecompanying  its  course.    Here  the  bottom  of  the  formerly  mentionea;  but  on  examining  then  by  the^««^ 

glen  is  901  alluvial  flat     In  this  place  also  is  found  one  spirit  levels  it  was  found  that  the  lowest  of  these  wai 

of  the  supernumerary  lines  just  mentioned ;  appearinff  continuous  with  the  upper  one  of  Glen  Bay,  and  tfaet 

to  be  nearly  intermediate  between  the  first  and  second  the  highest  waa  a  supemttaacmry  one^  and  thatit  ter. 

lines,  formerly  described.    These  pincioal  ones  here  minated  abruptly  at  both  ends»  althangh  of  the  auoe 

continue  their  courses  along  the  alluvial  slopes  of  the  general  form  and  appearance  as  the  olteii.    That  one 

dec^iticB^  where   they  also  acquire  their  greatest  whichisreallycontinttous  with  the  upper  line  of  Gkn 

bieodtb  and  distinctness.  Roy  is  proloi^g^  into  Glen  Tnrit 

Bslow  this  poh^i  hmu^  gMftt  terraMs  become  vist«       A  greataooumulatedmassof  tmaestscmilartoihiie 

ble  en  the  jngght  hand ;  hut  although  they  do  not  cor«  in  the  uppfer  part  of  Glen  Boy,  in  seen  at  the  jnnctioii 

respond  prewdy  in  level  with  the  third  line>  as  that  of  the  two  streams  which  issue  from  Glra  Tnrit,  and 

foitnerly  described  does,  they  do  net  materially  differ  fsom  the  unnamed  hollow  jnat  desetibed.    Thk  com* 

in  elevation*  i/lamj  small  rivers  here  eater  laterally  in*  pound  mass  presents  a  suiiaee  of  tarioaa.heiahti ;  but 

to  the  Wley  in  several  plaoss;  bet  itis  uonecessaiy  to  the  highest  of  these  corresponds  pvedsely  in  level  with 

menti<m  them  &rther  uan  to  remark  that»  m  in  either  the  highest  tsrrseesat  the  top  of  Glen  lM>y,  and  eouaU 

places  where  no  such  remarkable  phenomena  are  pre*  ly  so  with  the  lowermoet  line  of  the  thiee  for  waidi 

sent>  tb^y  are  eceompanied  by  tneir  own  lateral  ter-  this  valley  is  remarkable.    Thia  line,  indeed^  now  fine 

races.    Still,  aa  we  here  deaeend  alo^g  the  glen,  many  comes  into  view  distinctly ;  having  for  aonetiniebeeB 

fragments  or  traces  of  Imes  are  seen  between  the  prin-  imperfectly  visible  on  the  left  side,  but  beiag  here  dis* 

cipal  ones*      These,  however,  are  genendly  obscur^  tinctly  continuous  <m  the  right    The  minor  tanacei 

and  have  very  short  courses.    In  a  very  few  places^  it  which  so  frequently  skirt  the  river  are  also  visible  hmt, 

mAj  also  be  observed*  that,  notwithstanding  toe  perti-  and  they  acoompapy  it  for  a  considerable  space  dowa- 

nacious  levels  maintained  by  the  lines,  some  slight  er«  wards  along  the  bottom  of  the  glen,  whidi  still  contU 

rors  in  this  respect  exist  But  when  these  are  examined  nues  to  present  an  irr^ular  alluvial  flat 
with  care,  they  will  be  found  not  to  affect  the  general        Independently  of  these  compound  and  mnior  ter* 

question ;  as  wherever  they  occur,  Uiey  may  be  traced  races  which  are  accumulated  below  the  hmest  liae, 

to  the  subsidence  and  derangement  of  diet  alluvial  sur*  there  are  also  fragqients  and  parte  of  incj^lar  tsnacei 

face  of  the  hill  on  which  they  were  originally  impressed,  in  various  places  at  a  level  above  it ;  besmes  comideN 

On  the  left  side,  about  this  place,  one  large  slide  may  able  channelled  alluvia,  fbnning  oonoirial  aegmeati  to 

be  observed  which  illustrates  this  opinion  in  a  very  dis-  the  fiices  of  the  hills,  and  i^p|»earing  to  be  the  rcnnini 

tinct  manner— -the  whole  surface  having  descended  for  of  more  regular  tenaces  that  have  been  fitrroiredor 

a  space  of  many  feet    Wherever  also  such  appearances  partially  destroyed  by  the.  mountain  torrenits. 
o^  a  defective  level  occur,  th^  will  be  found  to  arise        Although  the  two  upper  lines  are  to  be  traced  en  tbe 

from  the  laws  of  penpective,  as  they  affect  curved  sur«  salient  angle  of  the  valley  opposite  ta  Glen  Tmt^ihtf 

faces  placed  above  or  below  the  horiaontal  line.  are  interrupted  and  obscured  to  the  Tcry  Sep  of  it   At 

When  the  faces  of  the  hills  are  furrowed  by  descend-  this  place,  it  is  important  to  remark,  the  gkn  tskesa 

ii^  torrents,  the  lines  enter  these  cavities  for  a  certain  turn  so  as  to  fofm  a  oonsidendile  angle ;  vie  ofcniof 

space;  and  aa  this  rule  is  general,  with  few  exceptions,  of  Glen  Turit  being  not  far  fma  the  re^^nlcnng  one. 

it  is  unnecessary  to  mark  the  plaoes  where  these  occur.  At  the  salient  angle  the  lowest  line  is  first  seen  eo  tbe 

The  fact,  however,  will  hereafter  be  found  of  consider-  left  side,  as,  on  &  riffht,  it  first  oceuca  at  the  enttanoe 

able  importance  in  reasonii^  on  the  nature  of  these  of  Glen  Turit;  into  the  wide  qpening  of  which  it  nuN» 

phenomena.    They  are  often  plou^ed  across  and  obli«  together  with  the  two  upper  one^  for  a  very  abort 

terated  by  torrents  of  recent  origin;  sometimes  also  space;  the  whole  of  them  speedily  disappearing  on  tto 

they  tsrminate  abruptly  in  the  beds  of  more  ancient  side  of  that  glen ;  while,  on  the  contrary  one^  the  upper 

ones;  but  still  the  two  upper  ones  may  generally  be  line  runs  with  a  well  marked  course  till  its  career  is  in- 

vei7  distinctly  traced.  terrupted  by  the  gradual  rise  of  the  bottom  ef  die  val- 

Krom  these  appearances,  we  can  often  determine  the  ley. 
relative  difference  of  age  between  thehoUowor  thetor-        HaviQg  at  this  part  of  GlenBcy  arrived  at  ibt  point 

re^t,  and  the  line;  and  we  may  also  ascertain  that  a  where  all  the  three  lines  on  each  aide  are  visibly  we 

part  of  one  cavity  isposteriorto  thatmark,  and  another  nnist  now  remark,  that  there  is  a  periSsct  eoReapoD* 

prior  to  it    It  must  also  be  remarked  generally,  that  dence  of  level  between  the  oppoaite  and  oorrespoodiiig 

tbe  Imes  are  best  marked  on  the  strai^test  sides,  or  on  pairs,  whereyer  they  are  found.    The  fisw  excentioni 

those  slopes  which  lie  in  a  straight  or  sightly  curved  from  uiomalous  <»  supemmnerary  linea  were  alread/ 

plafie,  and  at  somewhat  high  angles  of  acclivity ;  while  noticed;  and  we  may  here  observe  that  no  other  m- 

they  are  most  obscure  where  the  most  numerous  sinn-  stances  of  these  imparities  occur,  from  this  point 

osities,  t<mrents,  irregularities,  or  rocky  faces,  occur,  down  to  the  termination  ofthe  valley  erf*  the  Boy  in  that 

Among  the  beat  marked  are  the  two  upper  ones  on  the  of  the  Spean.    They  are  often  abeeat  altogether  far  s 

right  hand  above  Glen  Turi^  and  the  three  aboveGten  certain  space,  but  wherever  they  are  present  they  obey 

Fintec  on  the  same  side.  the  utaml  law. 

About  two  miles  belowthe  head  of  Lower  Glen  Boy,        The  correspondence  of  level  in  queetieai  waa  ascer- 

a  aemicircular  hollow  opens  on  the  right,  giving  riae  to  tained  by  so  many  observidons  with  the  spirit  level,  as 

a  considerable  stream,  and  falling  gradu^y  into  Glen  to  leave  no  doubt  of  the  truth  of  this  ftict  t  wfaidi  is  she 

Turit    The  two  upper  lines  enter  a  little  way  into  the  a  necesoaiy  one  aeeording  to  the  vmw  whicb  we  hare 

hollow,  and  then  diaappear:  the  third  or  k^est  not  taken  of  the  cauaes  of  theee  appeaannfiee.    it  is  by  daa 

having  yet  occurred.    On  the  opposite  aide  of  this  hoU  regukrity  of  hcmaontal  disposition  in  the  whale,  sod 

low,  or  that  which  adjoins  GJen  Turi^  three  Imea  are  the  continuity  of  the  respeettve  line%  that  has  preduced 

to  be  seen  preaentivg  the  greatest  ansDialy  visible  that  aqiect  of  paraUeliamandngiilarityhjishiih- they 
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El  are  chancterbed,  and  to  which  their  very  peculiar  effect 
•  tt  owing.  This  parallelism^  it  must,  however,  be  obvious, 
r^  b  in  the  vertictu  plane  only.  On  the  horizontal  one  they 

(^not  be.paiallel,  because  of  the  varying  slopes  of  the 
hills  or  breadths  of  the  valley,  which  place  the  oorre»< 
vooding  ones  at  very  different  distances  from  each  other 
mdiferentplaces.  This  circumstance,  it  will  hereafter 
be  seen,  is  of  .importance  as  it  regards  one  of  the  theo- 
m  of  their  origin  which  has  been  given.  It  is  unne* 
cessary  to  give  any  nioe  account  of  these  variations ;  but 
we  may  remark  in  a  general  way,  that  the  nearest  ho- 
rizontal distance  between  the  uppermost  and  nearest 
lines  may  be  taken  at  150  or  160  feet,  and  the'greatest 
isetween  the  two  lowermost  and  most  distant  ones  at 
1000;  an  approximation  which  is  sufficiently  accurate 
for  any  useful  purpose. 

Their  vertical  distances  from  each  other  form  an  im- 
portant point  in  their  history  ;  and  as  they  were  mea« 
Hired  by  levelling,  they  cannot  £ki\  to  be  correct,  as  far  as 
ku  possible  that  they  should  be  so,  where  the  surfaces 
to  be  measured  firom  are  so  irregular,  so  wide,  and  of  a 
slope  eo  much  varying  from  the  horizontal  plane.  The 
point  for  the  level  in  these  experiments  was  fixed  in  the 
middles  of  the  lines,  as  a  medium ;  and  thus,  omitting 
fractions,  the  distance  was  found  to  be  83  feet  between 
the  two  uppermost,  and  that  between  the  middle  one 
and  the  lowermost,  2 12. 

In  conducting  these  experiments,  observations  were 
also  made  by  the  barometer,,  with  as  much  care  as  could 
be  bestowed  on  this  object,  for  the  purpose  of  ascer* 
taining  various  other  elevations  connected  with  the  due 
nndenunding  of  these  phenomena.  We  need  not  de- 
tail the  methods  and  precautions  that  were  used ;  and 
as  these  measurements  will  often  be  referred  to  in  the 
sabsequent  remarks  on  this  spot,  we  cannot  do  better 
than  ^ve  a  tabular  view  of  them  in  this  place,  as  they 
sre  intimately  connected  with  the  relative  vertical  dis- 
tances of  die  lines  from  each  other.  Even  those  which 
are  not  very  immediately  connected  with  this  part  of 
the  subject,  could  not  conveniently  be  omitted,  as  it  is 
highly  necessary  towards  a  due  appreciation  of  all  the 
circumstances  connected  with  them,  to  form  a  correct 
notion  of  the  elevations  of  the  adjoining  country. 

Feet. 

|[|ppcrliii«of  Gin  Boj  sbow  the  western  sea  H  Looh  B3,  lt62 

Thenmetbofedie  eenumSes,  1266 

The  Jo»at  line  abof©  the  We«temS«h          .            .  976 

Tbcapper  line  above  the  land  St  Loch  Oidi»              •  1180 

Tbe  loweit  line  above  the  nme  spot,               .            .  886 

popper  fine  above  the  second  of  Glen  Boy,             .  92 

The  neoad  aboT«  the  lowest,              ...  2\2 

^QplKr  Ihie  above  the  jttnetioii  of  the  Roy  wd  the  Spean,  997 

^l0*fl«liae  above  the  nme  place,  <iS3 
The  upper  line  above  the  bottom  of  Use  g^  where  the  Bay 

?<«"•  .  ....  £83 
ntight  of  the  bottom  of  the  vaDey  at  that  pbfie,  abo?e  the  low- 

ettUne,  ,  .  ,     *^; 

•nf'*  ^  ^  ^^  ^^  '^'*  ^^^  ^W' 

Itt  bottom  of  Glen  Boy,  at  iu  upper  end,  abofe  its  bottom 

M  tlM  jiioecioo  of  the  ftoy  and  Speaa ;  or  itt  dedivity, 
^«Sht  fremthe  jtinctioaof  the  Boy  and  Spean  to  the  tea, 
T^^^  of  CJlen  Gloy  above  the  Western.  Sea,       . 
n^rence  of  level  between  this  Sue  and  the  ut»er  one  of 

Hrt^t  of  Liah  Spey  rixifv  Ganramme, 
«*>  •fcerc  the  OtnnaB  Sea, 

^^^GBnmam$t9fmcifiieS>f0f.lmmto6i»ati, 
^^*rfmfm  of  the  eastern  barrier  of  Loch  Laggan  bdow  the 
tipper  Una  of^Gka  Boy,  .  . 

We  shall  merely  renuttk,  that  the  only  two  very 
«>ttWful  poB^  in  this  table  relate  to  the  difference  of 
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346 

127A 

» 

29i 

t2SA 

260 

so-i 
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level  between  the  upper  Ihie  of  Olfen  Jloy  and  Loch  Feroilei 
Spey,  and  the  height  of  this  last  point  above  die  Ger-  ^otid^ 
man  ocean.  There  are  oc^ionally  circumstances  in 
the  state  of  the  weather  which  render  it  impossible  to 
depend  on  barometrical  measurements,  when  the  sta^ 
tions  of  the  instrument. are  far  asunder;  but  whatever 
errors  there  may  be  here,  thev.do  not  affect  either  the 
essential  parts  of  the  history  of  these  phenomena,  of  the 
reasonings  which  will  hereafter  be  deduced  fVom  them. 
To  return  to  the  description  of  the  valley.  Having 
passed  Glen  Turit,  the  three  lines  now  become  distinct 
and  well  marked  on.  the  right  side,  where  the  hjll  is 
covered  with  a  thick  alluvium.  On  the  opposite  side, 
they  are  also  distinct,  although  here  and  there  slight 
marks  of  irregularity  and  of  supernumerary  lines  occur. 
The  bottom  of  the  glen  continues  to  exhibit  an  alluvial 
flat,  for  about  three  miles  from  die  entrance  of  Glen 
Turit  downwards ;  and  the  terraces  which  border  the 

glen  graduallj^  disappear  as  its  bottom  contracts.  A 
!w  interruptions  occasionally  oocur,  apparently  con- 
nected with  the  rockiness  and  irregularity  of  the 
l^ound,  and  these  are  most  remarkable  on  the  right 
side ;  but  shortly  before  the  glen  turns  to  the  south, 
and  till  we  arrive  at  Glen  Fintec,  all  the  three  lines  are 
strongly  marked  on  both  sides.  They  are  particularly 
conspicuous  on  the  slope  of  a  brown  hill  about  this 
place,  on  account  of  theur  continuity,  their  preservation, 
and  the  almost  absolute  equality  of  their  dimensions, 
not  only  through  the  course  of  each  individual  line, 
but  relatively  to  each  other. 

This  circumstance  also  renders  this  part  of  the  glen 
the  most  striking,  particularly  as  it  is  seen  from  the 
south,  or  looking  upwards ;  while  the  beauty  of  the 
picture, is  much  enhanced  by  the  picturesque  disposi- 
tion of  this  part  of  the  valley.  It  is  easy  to  account 
for  this  r^ularity,  by  the  evenness  both  of  the  curva- 
ture  and  inclination  of  the  slope  of  the  hill  on  which 
thejT  are  marked,  as  weU  as  by  the  form  of  its  summit, 
which  diverts  the  water  courses  in  such  a  direction  as 
to  preserve  this  part  of  the  hill  from  their  action.  This 
equality  is  an  important  feature ;  because  it  proves  that 
the  causes  which  produced  these  different  lines  have 
been  similar  and  equal,  and  that  the  irregularities 
which  occasionally  occur  are  the  result,  not  of  irregula- 
rities in  the  acdon  of  the  power  by  which  they  are 
produced,  but  of  irregularities  in  the  capacity  of  the 
ground  on  which  that  has  acted. 

At  this  place  an  elevated  gl^  opens  into  Glen  Roy 
on  the  ri^ht.  No  water  enters  from  this  glen,  but  the 
junction  is  formed  by  a  dry  plain,  extending  for  some 
space,  which,  declining  gradually  in  the  opposite  direc- 
tion, carries  its  waters  towards  Glen  Glby,  with  which 
it- also  communicates.  As  the  bottom  of  this  glen  is, 
at  its  entrance,  at  a  higher  level  than  the  lowest  of  the 
lines,  this  latter  is  here  interrupted ;  but  the  two  upper 
ones  enter  it  on  each  hand,  and  are  continued  for  some 
way  along  its  sides.  It  is  unnecessary  to  pursue  the 
course  of  this  glen  farther,  as  it  adds  no  illustration  to 
the  Subject;  but  it  is  proper  to  remark  thaty  not  only 
at  the  angles  and  curvatures  of  these  lateral  glens,  but 
at  the  turns  which  the  principal  valley  itself  makes, 
the  breadth  and  ibrm  of  the  lines  is  equal  and  similar 
everywhere,  as  well  below  as  above  the  curvature. 

About  this  place  the  breadth  of  the  bottom^of  Glen 
Roy  has  heen  for  some  time  reduced  to  an  angle ;  the 
strath  or  alluvial  flat,  which  characterised  the  upper 
part,  having  changed  its  character.  The  hills  on  the 
left  aide  descend  with  various  cturvatures  and  irregu- 
larities, but  the  three  lines  continue  well  marked  on 
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P«ralM  them  as  far  as  Olen  Olastrici  dti  the  north  side  of  which 
^oa^  they  turn  up  for  a  short  space^  and  then  disappear. 
Below  Olen  Fintec,  all  the  thrjee  are  visible,  as  far  as 
a  stream  which  enters  the  Roy  nearly  opposite  to  Olen 
Olastric,  and  here  the  uppermost  one  disappears.  The 
rapid  fall  of  the  Roy  has  now  materially  mcreased  the 
vertical  distance  between-  the  lowest  line  and  the  bot- 
tom of  the  glen.  A  material  alteration  also  here  takes 
place  on  the  aspect  of  the  sides  of  the  glen^  or  of  the 
including  hills,  and  particularly  on  the  right.  A  great 
range  of  deep  alluvium  is  seen  between  Olen  Fintec 
and  Olen  Olastric,  the  upper  surface  of  which  is  not 
far  beneath  the  lowest  line,  having  marks  of  a  level 
area  continuous,  but  now  much  interrupted.  This  waste 
is  owing  to  the  action  of  mountain  streams  which  have 
ploughed  it  deeply  to  the  very  river,  producing  a  great 
range  of  semi-conoidal  hillodcs,  sioulaif  to  those  men- 
tioned as  occurring  in  the  upper  part  of  the  valley,  but 
£ir  more  remarkable. 

It  is  now  necessary  to  say,  that  the  alluvium  at  the 
top  of  the  hill,  which  covers  the  sides  of  the  hills,  con- 
sist of  sharp  fragments,  with  a  mixture  of  clay,  precise- 
ly similar  to  that  which  occurs  so  generally  on  the  de- 
clivities of  mountains,  and  which,  from  the  uneven  na- 
ture of  the  fragments,  and  their  identitv  with  the  rocks 
above,  seems  evidently  to  have  resultea  from  the  wear- 
ing down  of  the  summits.  But  the  terraces  that  are  at 
the  top  of  the  den  vary  in  their  materials ;  and  though 
often  composed  of  the  same  kind  of  sharp  fragments 
that  cover  the  general  declivities,  they  also  contain,  as 
might  easily  be  expected,  various  rolled  and  transport- 
ed substances.  Tne  conoidal  hillocks  above-mention- 
ed, and  most  of  the  terraces  and  hillocks  that  occupy 
positions  much  inferior  to  this,  all  along  the  course  of 
the  Spean,  consist  almost  purely  of  transported  mate- 
rials. They  exhibit,  in  tneir  casual  sections,  deposits 
of  sand,  gravel,  clay,  and  rolled  stones,  dispersed  in  a 
manner  irregularly  stratified,  and  inclining  to  the  ho- 
rizontal position,  as  is  usual  in  similar  cases  else- 
where. 

No  traces  of  the^lines  are  visible  on  the  left  hand, 
from  Olen  Olastric  down  the  course  of  the  valley,  al- 
though no  particular  reasons  for  this  deficiency  can  be 
observed,  either  in  the  form  or  nature  of  the  ground ; 
unless  the  gentleness  of  its  shape  may  have  had  some 
share  in  this  effect  There  are  no  streams  to  which 
their  destruction  could  be  attributed ;  nor,  indeed,  can 
we  properly  consider  the  slope  as  the  cause,  as  the  very 
same  lines  occur  again  lower  down,  where  the  form  and 
condition  of  the  ground  are  exactly  the  same.*  Were 
it  not  that  these  lines  occur  at  this  lower  point,  we 
should,  at  first,  be  led  to  suppose  that  the  action  of  the 
efficient  cause  had  here  terminated. 

The  upper  line  becomes  also  invisible  on  the  right, 
opposite  to  this  place,  and  shortly  after,  the  whole  dis- 
appear together  on  this  side,  although  no  material  al- 
teration takes  place  in  the  form  or  structure  of  the  hills. 
About  a  mile  oefore  the  junction  of  the  Roy  and  Spean, 
the  valley  expands,  and  here  the  lowest  line  again 
makes  its  appearance,  continuing  its  course  round 
Meal  Derig  to  the  side  of  Glen  Spean,  where  it  disap- 
|>ear8.  The  same  line  shortly  after  reappears  on  the  right 
side,  and  hence  it  can  be  traced  with  more  or  less  diffi- 
cult as  far  as  Teindrish,  over  a  various  surface  of  very 
slight  inclination,  till  it  finally  vanishes.  At  Keppioch, 
the  Roy  falls  into  the  Spean,  issuing  from  Loch 
Laggan,  and  here  it  loses  its  name ;  while  the  Spean 
holds  its  course  westward  for  five  or  six  miles  till  it  falls 
into  the  Lochy. 

4 


Having  thus  examined  the  lines  of  Olen  Roy^  it  ig  p,iJ 
necessary  to  turn  our  attention  to  those  found  in  Glen  M 
Spean. 


On  the  left  bank  of  this  river,  near  the  janctioaofOaerjh 
the  Roy,  a  line  is  visible,  which  was  found  bj  the  oi^ 
spirit-level  to  correspond  with  the  lowest  line  of  Glen^pciki 
Roy.    It  runs  about  three  or  four  miles  down  the  val.       j 
ley,  over  a  surface  of  moderate  inclination,  yet  thougli      j 
the  curvature  and  structure  of  the  opposite  hills  whidi 
bound  the  Spean  are  similar,  it  is  not  always  found  on 
the  other  bank.    It  continues  to  hold  its  coarse  west- 
ward, with  more  or  less  obscurity,  from  the  junction  of 
the  Roy  and  the  Spean  along  the  declivities  of  the 
high  mountains,  Ben  na  'Chlianach,  Scuir  Riniah,  and 
'Cam  Derig,  which  bound  this  wide  valley  to  the  sonth, 
finally  disappearing  opposite  to  Teindrish,  and  nearlv 
in  the  meridional  direction.  The  valjey  here  is  of  sra 
dimensions  that  the  opposite  lines  are  about  four  miles 
asunder.    Its  bottom  is  extremelv  irregular,  offering 
rather  an  accumulation  of  low  hiUs  than  a  valley  mo- 
perly  so  called.    But  in  no  place  does  the  altitude  of 
these  low  hills  rise  above  the  level  of  the  lowest  Hoe^ 
a  fact  which  it  will  be  necessary  to  keep  in  mmd  whoi 
we  inquire  into  the  causes  which  have  led  to  the  for« 
mation  of  these.    It  is  also  necessary  to  remark  thit 
through  this  wide  and  irregular  space  there  are  no 
streams  of  any  note,  but  that  the  whole  is  drained  in 
a  manner  almost   imperceptible   into  the  only  rim 
which  traverses  it,  namely,  the  Spean.    TheopeniDg 
of  this   valley   is   wider   than  its  mean  dimeosioDi, 
since  it  gradually  loses  itself  in  the  great  valle?  of 
the  Lochy,  a  part  of  the   Caledonian   Glen,  wnidi, 
forming  a  wide  plain,  at  length  terminates  in  the  Set, 
at  Loch  Eil. 

On  the  north  side  of  this  port  of  the  valley  of  tiie 
Spean,  or  on  its  right  bank,  the  lowest  line  of  Olen 
Roy  can  also  be  traced  with  more  or  less  difficnlty, 
round  the  hill  of  Bohuntine,  which  forms  the  sn^e 
that  separates  the  low  valleys ;  entering  Olen  Golkng, 
and  proceeding  round  the  base  of  Ben  ▼  Vaan,  when 
it  at  last  disappears,  as  nearly  as  possible  on  the  same 
point  with  respect  to  the  meridian  as  that  on  the 
southern  side  which  runs  along  the  skirts  of  Ben  Nevis. 

Near  Craig  Dhu,  forming  the  angle  at  which  Glen 
Roy  turns  round  eastward  into  Glen  Speian,  the  en- 
trance of  this  latter  valley  is  much   contracted,  and 
the  opposite  sides  are  steep.    The  hills  here  are  not 
a  mile  asunder ;  but  farther  up  they  recede  consider- 
ably, while  their  elevation  also  apparently  diminishes 
The  whole  length  of  this  vallev,  from  the  point  under 
review,  to  the  pass  of  Mackull  at  the  eastern  end  of  ^ 
Loch  Laggan,  is  about  twenty  miles,  including  that 
lake,  which  occupies  about  half  this  space.    This  pt», 
which  we  formerly  mentioned  in  the  table  of  alti- 
tudes, foriQs  the  summit  level  for  the  waters  wbidi 
here   flow   east'  aiid   west;  and  if  our  computsdoos 
from  the  comparisons  cf  different  measurements  are 
correct,  its  highest  point  is  about  ten  feet  above  the 
level  of  the  lowest  line  of  Glen  Roy,  which  is  the  one 
that  extends  up  this  valley.     We  had  no  opportunity  cf 
makine  an  actual  measurement  of  it^  anu  nave  resaon 
to  thiiuc  that  this  distance  is  overrated*  a  drcumstanoB 
not  to  be  wondered  at  from  the  ctrcoitoos  mode  of 
computation  by  barometers,  to  whi^  we  were  codd* 
pelled. 

The  mountains  on  the  north  side  of  Loch  Laggan, 
are  in  some  places  of  a  moderate  acclivity,  but  in  a  few 
they  rise  suddenly  to  a  considerable  height    Though 
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M  Bot  high  on  the  aonth  ride«  they  are  bold  tnd  rocky  to  which  this  valley  is  bounded  approadh  ao  iiear«  and  the 
1^  the  water'tf  edge,  which  is  indeed  the  general  charac^  bottom  of  the  Glen  is  so  narrow,  that  in  genera]  it  mere* 
f^  ter  of  the  tides  of  the  lake  everywhere.  Afler  the  ly  leaves  room  for  the  passage  of  the  river.  They  are 
Spean  issues  from  the  lake,  its  course  is  gentle  for  dso  very  steep,  particularly  near  Lowbridge.  At 
sbout  two  miles,  and  through  an  alluviu  bottom,  about  three  miles  upwards  from  its  mouth,  it  is  join- 
After  that  it  receives  the  water  of  Gulbran,  aind  then  ed  by  Glen  Fintec,  of  which  the  part  concerned  with 
that  which  runs  from  Loch  Treig.  AAer  its  union  Glen  Roy  was  formerly  described,  and  this  little  val* 
with  the  last,  it  becomes  skirted  with  alluvial  terraces,  ley  discharges  itself  into  the  water  of  Gloy.  Farther 
limilar  to  those  already  described  in  Glen  Roy,  at  va-  above  this  its  course  is  somewhat  tortuous,  and  here 
nons  disuncea  from  its  course^nd  in  one  place  in-  it  terminates  after  a  time,  by  joining  with  Glen  Turit 


doling  a  considerable  plain.  Where  this  plain  ter- 
minates by  the  approximation  of  these  terraces  below, 
the  river  enters- a  deep  and  pocky  ravine ;  after  which 
it  again  passes  through  another  plain,  similar  to  the 
foraier,  to  be  again  contracted  lower  down  ;   and,  near 


formerly  mentioned,  through  the  intervention  of  which 
It  communicates  with  Glen  Roy. 

The  bottom  of  Glen  Gloy  rises  rapidly  to  the  place 
wheie  it  joins  Glen  Tiirit,  so  that  it  may  in  some 
measure  be  divided  into  an  upper  and  lower-,  valley. 


the  mouth  of  this  part  of  Glen  Spean,  or  the  upper  the  upper  standing  at  a  considerably  higher  level 
and  proper  valley  of  that  river,  by  another  rocky  in-  than  the  lower.  It  is  here  that  the  Gloy,  coming 
temiption,  through  which  it  escapes  in  various  falls,  of    down  through  a  deep  ravine  from  the  southern  moun- 


which  that  of  Monessie  is  the  most  remarkable. 
Shortly  after  this  it  joins  the  Roy,,  as  formerly  de« 
Kiibed. 

Now,  the  lowest  luie  of  Glen  Roy,  which  passes 
round  Craig  Dhu,  runs  up  the  valley  of  the  Spean,  but 
interruptedly,  along  its  right  bank,  or  on  the  north 
lide,  and  so  along  the  shores  of  Loch  Laggan,  even 
round  its  upper  extremity.  Near  the  lake  it  is  ele- 
nted  to  a  very  small  distance,  not  exceeding  a  few 
feet  above  its  waters ;  and  when  it  meets  the  alluvial 
temux  near  the  exit  of  the  Spean,  it  coincides  with 
nuny  of  tbem^  as  some  of  the  lines  of  Glen  Roy  have 
been  shown  to  do  with  the  terraces  in  that  valley. 

From  this  it  may  be  traced  in  a  similar  manner,  and 


tains,  joins  another  in  an  opposite  direction;,  their 
united  watera  forming  the  stream  which  we  had  traced 
thus  far  upwards  from  Lowbridge.  But  we  must  yet 
mention  respecting  Glen  Turit,  that  which  was  de&r- 
red  to  this  place  as  the  account  of  Glen  Roy.  It 
forms  a  communication,  as  we  have  seen,  between 
this  valley  and  Glen  Gloy,  in  such  a  manner  that  its 
waters  are  discharged  on  both  sides.  When  it  fsJla 
into  Glen'  Roy  it  is  at  so  high  a  level  as  to  exclude  the 
lowest  of  the  three  lines.  •  But  traces  of  the  two  upper 
ones  enter  its  mouth,  on  the  right  hand  side  of  which, 
(according  to  the  course  of  the  water)  they  speedily 
and  suddenly  disappear.  But  on  the  left,  besides  a 
short  trace  of  the  second,  a  line  is  to  be  seen,  extend- 


at  the  same  level,  along  the  south  side  or  left  bank  of  ing  for  the  space  of  a  mile  or  more,  on  a  level  with 
Loch  Lairgan  and  of  the  Spean ;  entering  into  the  the  upper  one,  until  it  is  cut  off  by  the  rising  of  the 
wide  mottUi  of  the  valley  that  brings  down  the  water    bottom  of  the  Glen;     This  line  is  very  strongly  mark- 


of  Gulbren  for  a  short  space,  and  still  more  perfectly 
ud  eitenaively  into  that  of  the  Treig,  which  we  shall 
prnently  describe.  Tracing  it  from  this  place,  we 
ire  conducted  towards  the  hills  formerly  described 
nnder  the  skirta  of  Ben  Nevis,  where  its  existence  and 
course  have  ahready  been  mentioned*. 

piM  The  length  of  the  valley  of  the  Treig,  from  iu  exit 
'  to  the  lake,  ia  about  .two  miles,  and  the  lake  itself  is 
lupposed  to  be  about  four  in  length.  This  is  a  very 
romantic  spot,  and  the  shores  are  U>ld  and  rocky,  and 
intenperaai  with  scattered  birch.  The  course  of  the 
water  of  Treig  is  rapid ;  and  near  its  junction  with 
the  Spean,  it  runs  through  a  6toep  ravine,  forming 
many  falls.  The  line  which  we  formerly  mentioned, 
88  entering  thia  valley,  may  be  traced  round  the  lake, 
and  80  down  on  the  opposite  side,  till  it  again  meets 
with  that  which  property  belongs  tp  the  Spean ;  and 
throughout  thIa  course  it  is  sufficiently  well  marked  to 
permit  of  no  doubt.  In  one  place,  a  small  insulated 
hill,  called  Tom  na  Fersit,  with  a  double  summit,  near 
the  end  of  the  lake,  rises  so  high  as  to  permit  the  line 
to  be  marked  upon  it  all  round.  In  concluding  this . 
account  of  Loch  Treig,  we  need  only  farther  remark, 
that  the  line  ia  very  obscure  on  the  eastern  side,  and 
is  easiest  seen  on  the  western,  and  at  the  northern  and 
ioatbem  extremities. 

■ioa  It  remains  to  describe  G)en  Roy.  The  general  du 
Kction  of  this  valley  is  about  north-east,  and  its 
length  is  nearly  eight  miles.  It  opens  into  the  Great 
Caledonian  Glen,  aa  we  formerly  observed,  so  as  to 
poor  its  watera  into  the  middle  of  Loch  Lochy,  pass- 
ing by  the  village  caUed  Lowbridge.    The  hills  by 
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ed;  its  breadth  being  not  less  than  seventy  feet,  and 
its  horizontal  inclination  being  likewise  very  small. 
It  is  important  to  notice  that  the  opposite  sides  of 
Glen  Turit  are  very  similar  both  in  shape  and  com* 
position,  although  so  unequally  marked  by  the  lines; 
and  it  is  also  essential  to  remark,  that  the  bottom  of 
thisglien  is  of  solid  rock,  and  not  of  alluvial  formation. 
It  will  be  important  to  remember,  in  the  course  of  the 
following  examination,  that  the  operation  of  ordinary 
causes  tends  to  diminish,  not  to  augment  its  height 

Where  this  solitary  line  disappears  in  consequence 
of  the  rising  of  the  bottom  of  the  glen,  a  level  space 
occurs  without  any  stream;  but  shortly  afterwards  we 
meet  with  one  running  westward  to  join  the  Gloy,  as 
already  described.  The  bottom  of  Glen  Turit  may 
therefore  be  considered  as  a  hill  interrupting  the 
communication,  which  might  otherwise  take  place  at 
an  inferior  level  between  Glen  Roy  and  Glen  Gloy. 
If  the  upper  line  of  the  fbrmer,  and  that  of  the  lat- 
ter were  on  the  same  level,  that  communication  would 
have  been  formed  by  means  of  these.  Respecting  this 
we  must  now  inquire. 

On  entering  Glen  Gloy  from  Lowbridge,  no  trace 
of  a  line/can  be  perceived  for  about  three  miles.  The 
marks  of  three  then  become  visible  in  the  salient  angle 
of  a  green  hill  on  the  led  bank  of  the  stream,  but  Sie 
upper  and  lower  soon  terminate,  while  the  middle  one 
continues  for  some  way  up  the. valley.  On  the  right 
side  of  the  stream,  opposite  to  Chew,  a  very  strongly 
msrked  line  iiccurs,  and  this  may  be  considered  as  the 
only  one  which  prevails  in  Glen  Gloy,  being  continued 
with  occasional  obscurities  and  interruptions  up  to  its 
extremity  on  both  sides.  Where  it  meets  the  higher 
part  of  the  glen  that  ia  connected  with  Gkn  Tnnt,  it 
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Paraitel   sweeps  round  it,  being  dilated  into  one  place  into  a 

Iloads.    considerable  plain,  analogous  in  its  nature  to  the  ter« 

^"^^Y"^^^  races  occurring  in  other  situations  in  the  course  of  these 

lines.    Between  this  and  the  lines  of  Glen  Turit^  there 

is  a  blank  space  of  about  three  or  four  miles. 

We  need  not  trace  t|ie  details  of  this  line  more  nicely^ 
as  they  convey  no  useful  information.  The  only  re- 
maining point  of  importance,  is,  to  inquire  respecting 
the  height  of  the  line  of  Glen  Gloy,  which,  on  a  genertd 
view,  would  be  esteemed  to  correspond  with  the  upper 
one  in  Glen  Hoy.  From  the  fact  that  all  the  levels  of 
Glen  Ro|r,  Glen  Snean,  I.ocli  Treig,  and  the  smaller 
communicating  vallevs,  are  continuous,  it  would  be  a 
natural  conclusion  that  the  same  rule  held  good  for 
Glen  Gloy,  and  that  all  these  valleys  had  originally 
formed  part  of  one  lake.  This  is,  however,  doubtful, 
or  more.  By  our  own  barometrical  measurements,  it 
appears  that  the  line  of  Glen  Gloy  is  12  feet  higher 
than  the  uppermost  of  Glen  Hoy,  and  we  had  n6  op- 
portunity of  examining  it  by  the  level.  Mr.  Madean's 
measurement,  however,  by  the  level,  gave  exactly  the 
same  difference;  so  that,  however  inclined  to  think 
otherwise,  we  are  perhaps  bound  to  believe  our  own 
observations,  thus  confirmed.  It  will  hereafter  be  seen 
how  much  depends  on  their  truth  or  falsehood. 

On  thfi  ni.  We  have  thus  described,  at  sufficient  length,  all  the 
tureofthc  chief  details  which  relate  to  the  forms  of  these  glens, 
parallel  their  communications,  and  the  disposition  of  the  lines ; 
roads  or  ^^^  j^  j^  g^^  necessary  to  give  some  account  of  their 
^"^''  nature.   This  is  the  more  requisite,  as  the  idle  question 

respecdng  their  artificial  origin  depends  very  much  on 
their  form  and  construction. 

Their  extreme  breadth  may  safely  be  taken  at  seven- 
ty feet,  or  a  little  more,  and  their  most  general  one  lies 
between  that  and  fifty.  They  seldom  exceed  the  for- 
mer, or  fall  short  of  the  Tatter  dimensions.  The  most 
remarkable  exceptions  of  this  nature  have  been  men- 
tioned in  describing  the  upper  part  of  the  glen;  and 
our  readers  will  recollect,  that  they  were  said  to  be 
always  least  marked  on  Uie  most  rocky  around.  In 
these  situations,  indeed,  they  cannot,  with  tne  least  pro* 
priety,  be  called  roads,  since  they  are  absolutely  invi- 
sible to  a  person  standing  on  them* 

In  no  case  is  their  surface  level;  but  it  lies  at  vari- 
*  ous  angles  with  the  horizon,  from  thirty  degrees  and 
upwards,  to  ten  or  twelve.  This  is  the  reason  that 
they  are  so  often  invisible,  or  difficult  to  see ;  their  own 
inclination  coinciding  so  nearly  with  that  of  the  slopes 
of  the  hills  on  which  they  lie.  Both  the  interior  and 
the  exterior  angles  are  very  much  rounded,  and  the 
surfaces  are  marked  by  considerable  inequalities,  from 
the  fall  of  stones,  and  the  partial  accumulation  of  plants 
and  recent  soil.  If  we  were  to  describe  their  relations 
to  the  sides  of  the  hills  without  the  aid  of  figures,  we 
would  say  that  they  resembled  the  sections  of  parallel 
layers  applied  in  succession  to  their  declivities.  In  only 
one  instance  we  observed  a  slope,  or  superior  talus, 
which  was  visible  for  about  half  a  mile ;  but  no  marks 
of  an  inferior  one  were  observed,  as  should  happen  if 
they  had  been  roads  formed  by  digging  in  the  alluvial 
covering.  As  to  their  materials,  they  necessarily  con- 
sist of  the  alluvia  that  happen  to  be  present,  whether 
these  be  sharp  or  round ;  and  this  is,  therefore,  a  part 
of  their  history  which  can  prove  nothing  respecting 
their  causes,  as  some  have  vainly  imagined,  since, 
whether  the  produce  of  nature  or  art,  they  must  have 
been  formed  out  of  the  materials  that  were  present. 


It  remains  yet  to  say  a  few  words  respecting  the  Panii 
communications  of  these  glens  with  the  surroundiiiff    R«^ 
country  and  with  the  sea,  a  subject  on  wfaidi  we  only  ^*^ 
touched  at  the  beginning  of  this  description.    We  re-  ^°  n 
marked  that  the  wide  valley  which  forms  the  joint  "''*'.  ^ 
opening  of  the  glens  of  the  Spean  and  the  Roy  into  the  ^i^ 
great  Caledonian  valley,  was  marked  by  an  irregnlir  tiii^ 
bottom,  interspersed  with  low  hills,  not  rising  tothe«itht^ 
height  of  the  line  which  is  continued  on  both  sides  of  "^ 
it.    It  would  have  been  more  correct  to  say,  that  there 
are  some  tndttif  exceptions  to  this  rule,  as  we  deter- 
mined  by  levelling.     The  Speam  falls  into  the  Lochy 
through  a  deep  ravine,  well  known  by  the  wild  scenery 
about  Highbridge ;  but  there  are  no  other  streams  of 
an>  note  in  this  tract.    The  opening  of  Glen  Gloy  is 
narrow,  and  its  communication  with  the  Caledonian 
valley  is  at  a  level  somewhat  higher  than  that  of  the 
former,  as  it  falls  into  Loch  Lochv. 

The  highest  level  of  the  Great  Valley,  already  said  to 
be  94  and  90  feet  from  the  two  «eas  which  it  joins,  is 
at  Loch  Oich.  This  valley  receives  various  other 
streams  at  different  places ;  nrom  Loch  Eil,  Lodi  Ark« 
eig,  and. numerous  smaller  glens ;  while,  on  the  north- 
eastern declivity,  it  is  the  receptacle  of  the  waters  of 
Loch  Garry,  Glen  Morison,  Fyers,  Glen  Ur^uhart,  and 
others  of  less  note.  Thus  its  highest  level  is  inferior  hy 
886  feet  to  the  lowest  line  of  Glen  Roy  and  Glen  Spean, 
and,  to  the  uppermost,  by  1180;  taking  the  height  of 
this  above  the  sea  at  1262  feet,  as  determined,  for  want 
of  better  means,  by  the  barometer.  The  glens  which 
comitaunicate  with  this  great  valley  are  (£iefly  seated 
on  the  western  side,  and  the  principal  ones  are  Glen 
Morison,  Glen  Urquhart,  Glen  Garry,  and  the  valley  of 
Loch  Eil. 

Though  we  have  no  means  of  determining  this  point 
properly,  we  have  reason  to  think  that  the  four  first  of 
these  branches  rise  at  their  western  ends  to  levels  higher 
than  those  of  the  lines  in  Glen  Roy.  It  is  fortunate, 
however,  that  this  point  is  not  a  material  one  in  con- 
sidering the  phenomena  of  Glen  Roy,  as  these  would 
have  been  nearly  the  same,  though  these  valleys  had 
never  existed.  But  the  glen  of  Loch  Eil  requires  some 
further  notice,  as  it  is  probably  implicated  m  the  con-  , 
sequences  which  follow  one  of  the  theories  that  has 
been  proposed  for  the  explanation  of  these  appear- 
ances. 

The  valley  of  the  Spean,  and  that  of  the  western 
branch  of  Loch  Eil  may  be  considered  as  opening  to* 
gether  into  the  great  Caledonian  valley  by  one  common 
wide  mouth,  while  the  southern  branch  of  Loch  Eil 
lies  in  a  valley  comparativelv  narrow,,  formed  by  the 
skirts  of  Ben  Nevis  on  one  side,  and  the  hills  of  Ard- 
gowan  on  the  other.    A  valley  of  a  dead  level  extends 
to  the  head  of  Loch  Eil ;  and  being  little  higher  than     | 
the  loch,  it  is  of  course  elevated  but  a  few  feet  above    | 
the  sea,  of  which  this  water  forms  a  branch.     From  the 
head  of  this  valley  a  gentle  rise  conducts  to  Loch  Shiel,    < 
a  fresh  water  lake,  which  occupies  a  narrow  prolonged    | 
valley  that  at  length  descends  by  a  gentle  declivity  to- 
wards the  sea  at  Loch  Moidart.    As  the  lowest  of  the 
lines  of  Glen  Roy  is  976  feet  above  Loch  Eil,  there  can 
be  no  doubt  that  Loch  Shiel  is  far  inferior  to  this, 
though  its  exact  height  is  unknown.     Considering  these 
circumstances,  therefore,  if,  in  the  present  st;ite  of  the 
country,  water  were  raised  to  the  level  of  the  lines  of 
Glen  Roy,  it  would  communicate  with  the  sea  at  Loch 
Moidart,  as  well  as  at  Loch  Eil  and  the  Murray  Frith. 

In  returning  now  to  the  head  or  eastern  communica« 
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iiOd  tton  of  Gkn  Roy  axtd  Glen  Spean,  ve  shall  firat  notice 
p^  the  former^  wbere  we  before  omitted  any  tiling  essen- 
r^  tfal  to  these  general  views.  That  line  which  occurs  in 
the  apper  part  of  this  glen^  we  consider  to  be  the  same 
89  the  uppermost  in  Lower  Glen  Roy.  The  anthor 
whom  we  formerly  mentioned,  Sir  Thomas  Dick  Lau- 
der, inagtnes  it  is  the  second  ;  nor  de  we  pretend  to 
dedde  on  what  is;,  perhaps,  not  very  material.  How^ 
ever  that  be,  it  is  some  feet  elevated  above  the  source 
of  the  Spey,  which,  as  we  have  seen,  forms  the  summit 
level  for  the  eastern  and  western  waters ;  so  that  if 
water  were  now  accumulated  to  the  height  of  this  line, 
it  would  also  flow  eastward,  yet  only  to  a  very  small 
depth. 

The  eastern  outlet  of  Loch  Laggan  was  already  no* 
ticed.  The  barrier  of  low  rocks,  and  a  plain  of  nearly 
four  miles  io  length,  separate  it  here  firom  the  valley  of 
tbe  Spey,  and  this  plain  conducts  a  sluggish  stream  mto 
that  river  at  a  point  about  ten  miles  vrom  its  source. 
The  observations  formerly  nsade  respecting  the  small 
diftrenees  of  elevation  or  this  baitier  above  the  line 
that  surrouB^  Loch  Laggan,  and  which  is  the  lowest 
of  those  in  Glen  Roy,  dk>w,  that  if  water  were  now 
accumulated  in  Loch  Laggan  to  a  height  much  greater 
than  that  of  the  line  that  attends  the  Spean,  it  would 
tend  t»  flow  out  at  the  eastern  as  well  as  the  western 
ettienity.  If  aocumakted  to  the  same  Jieight  as  that 
in  whieh  it  is  supposed  to  have  Stood  iif  Glen  Roy,  it 
would  have  an  equal  tendency  that  way,  nearly  fVoni 
thehij^est  to  the  lowest  line,  or  for  a  vertical  space  or 
depth  of  near  890  feet  Thus  its  issve  in  this  quarter, 
if  all  these  valleys  onoe  communicated,  would  be  Ihr 
moK  compkle,  supposing  it  had  taken  place  at  all, 
than  by  the  level  i^  the  source  of  the  Sney. 

Saeh  ue  the  communications  wfaidi  tliese  glens  have 
with  the  surreiuiding  country,  and  through  that  with 
the  sea.  They  axe  of  importance  in  investigating  the 
caufles  of  the  ^lenomena  under  review ;  nor  <!ould  the 
important  ge<Mogieal  ccmsequences  that  may  be  deduc* 
ed  from  thm  hawe  been  discovered  or  ez[^ined  with* 
out  GODsideriB^  these  extended  eonnectione.  We  may 
now  here  termmate'this  minute  descripCion^-4i  descrip- 
tion justified  as  well  by  the  singularity  and  extmerdi* 
Buy  nature  o^  the  Ihcu,  as  by  aie  diifteuky  of  appre-i 
licnding  all  their  relations  and  dependencies  without 
nch  details.  We  shall,  ^lerefere,  proceed  to  exapihie 
the  several  theories  that  have  been  brought  forward  on 
this  sobject ;  giving  to  some  of  them  an  attention  which 
they  do  not  merit  on  account  of  their  probability  or  in« 
Sniaity,  but  which  will  render  the  j^eral  subject 
°Mre  iDtelligible,  and  place  the  geological  parts  of  this 
questioQ  in  a  more  satimctory  point  ci  view. 

1^     We  already  gave  an  authentic  account  of  this  theory 

^Vom  the  best  authority,  that  of  a  resident  minister,  Mr. 

It.  ^oa^   The  argaments  used  to  prove  either  that  they 

i»  ^  made  by  Fingal  and  his  followers,  or  by  certain 

«-  kings  of  Seoiland  who  lived  in  Inverlochy  Castle,  are 

<)f  two  kinds.    They  are  derived  from  supposed  tnidt* 

tioDs,  and  also  from  certain  physical  or  supposed  artiil- 

Qal  appearances,  in  the  ParaUd  Road*  themselves. 

It  can  scarcely  now  be  necessary  to  return  to  the 
nach  discussed  question  respecting  the  age  of  FingaL 
But  whatever  opinion  we  entertain  on  this  subject, 
we  cannot  see  that  ^  the  least  stress  is  to  be  laid 
OQ  those  traditions  which  give  names  to  the  hills 
derived  either  from  the  great  hero  himself  from 
his  friends,  or  from  his  dogfl.  All  over  the  High- 
lands this  fiuhioa  is  universal,  as  we  formerly  remark* 


ed.  In  Glenco,  in  Glen  Lyon»  in  Moeven,  Mull,  Staffii,     Parallel 
Sky,  Glen  Almbnd*  Arran*  and  in  maay  other  places,  -  Headf. 
even  as  far  as  the  Carron,  we  find  the  same  names  be-  -^■^-^^-"w/ 
stowed  on  similar  objects,  and  the  same  traditions; 
while  the  very  tombs  at  many  oi*  these  warriors  are  point- 
ed out  in  so  many  pJaces  that  they  must  have  possessed 
the  property  of  ubiquity  in  deafth  as  well  as  in  life. 
Sucn  traditions  know  not  where  to  stop,  and  can  never 
.  be  considered  as  an  argnment  for  aqy  theory  of  the  pa- 
rallel roads* 

The  next  class  of  persons  to  whieh  the  Paraliel 
Roads  axe  at^buibed,  axe  certain  kings  who  resided 
in  very  ancient  times  at  Invedochy  Castle.  Now,  in 
times  thus  distant,  i»  is  very  certain  that  the  Highlands 
had  no  distinct  kin^  Th^  were  disunited  from  the 
proper  and  only  kingdom,  that  of  the  Picts,  in  early 
times.  After  thait  thsy  idl  tn  equal  de^ne  under  a 
Norwegian  govemipent ;  some  great  families  or  chie& 
still  maintaining  theii  independence  oi^  the  mainland. 
Next  they  farmed  various  independent  states,  of  which 
that  of  the  Macdonalds  was  the  chief;  and  lastly,  they 
were  multiplied  or  broken  down  into  the  dans  wko 
have  descended  almost  to  our  own  da3ra;  having  been, 
down  to  a  late  period,  almost  as  independent  a(  the 
Scottish  crown  aa  they  wcve  of  each  other. 

The  lesidenoe  of  such  l^gs  at  Inverlochy,  is  by  no 
means  established.  The  antiquity  of  this  bulling,  as  we 
shall  presently  show,  ia  not  lugh ;  andthe  other  traditions 
-respecting  it  are  equaUy  abssffd.  It  is  said  that  it 
was  once  the  seat  of  Banoho^  the  traditional  head  of 
the  Stuart  race,  and  that  a  league  had  been  signed 
then  by  Charlemagne  and  Aohaius»  about  the  end  of 
the  eighth  centory.  But  it  is  well  known  from  au- 
dMntic  records,  tnat  Baneho  was  not  the  head  of  the 
Stuart  fiuooily.  The  historv  of  the  trea^  between 
Achahis  and  Charkma^e  has  been  proved  to  be  a 
mere  fiction.  Nor  was  it  possible  that  Baneho^  hadhe 
existed,  could  have  been  a  Thane  of  Lochaber.  There 
veie  no  Thanes  in  Loohaber,  for  the  plain  reason  that 
it  was  not  at  that  remote  peiiod  usder  the  dominion  of 
the  Scottish  kings. 

There  seems  little  doubt  that  the  building  of  In« 
vcr)ochy  Castle  must  be  referred  to  the  Ciimmms,  who 
had  faupge  possessions  in  this  country  bcfoee  they  soU 
feted  m^  tne  parts  they  took  in  the  troMbles  or  that 
day.  They  were  at  Uie  height  o£  their  power  be? 
fore  Bmee  gained  tho  aseendsncy ;  and  every  thing  in 
the  stvk  of  tins  castle  maikathe  age  of  Edward  the  L 
as  it  does  that  of  the  wealth  and  power  of  those  who 
eraeted  it.  The  western  tower  is  stiU  csHed  Cummin's 
tower. 

The  casde  itself  is  j^qoadvangnlar  structure,  oecupv-  Jnveriochj 
ing  an  area  of  about  l6M  yaras ;  and,  like  Harlech,  CaatU. 
aiMl  many  others  of  the  saao^  dass  of  buildings  of  £d» 
ward^s  time«  it  consists  of  fouv  onrtains,  with  flanking 
towers  at  th#  angles.  Tha  height  of  the  curfiein  is 
from  25  to  SO  feet,  and  that  of  the  towers  fkom  40  to 
50.  The  scarp  extends  to  a  distance  of  13  feet  ftvm 
the  foot  of  the  wall,  and  the  whole  is  surroundsd  by  a 
moat,  once  wet,  of  4a  feet  in  breadth.  It  has  two  prin- 
cipal gates,  one  on  the  knd  sjlde»  and  another  which 
appears  to  have  extended  to  the  water.  There  are  also. 
salty  ports,  and  loop  holes^  in  the  towers ;  some  of  the 
letter  being  designed  to  oover  the  entrances,  and  others 
to  flank  the  curtain.  The  remains  of  a  chfxwbridge 
are  also  visible.  It  is  impossible  to  mistake  the  ase  of 
a  building  of  this  kind,  as  the  history  of  our  military 
antiquities  is  too  well  known ;  and  the  drcumstanpea 
whicb  we  have  now  <|^«fribed  ^^J^ve  tp  show  th^j^  In^^ 
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Parallel   sweeps  routid  ft,  being  dilated  into  one  place  into  a 

Iloads.    considerable  plain,  analogous  in  its  nature  to  the  ter« 

^"^^V^^^  races  occurring  in  other  situations  in  the  course  of  these 

lines.    Between  this  and  the  lines  of  Glen  Turit^  there 

is  a  blank  space  of  about  three  or  four  miles. 

We  need  not  trace  t|)e  details  of  this  line  more  nicely^ 
as  they  convey  no  useful  information.  The  only  re- 
maining point  of  importance,  is,  to  inquire  respecting 
the  height  of  the  line  of  Glen  Gloy,  which,  on  a  general 
view,  would  be  esteemed  to  correspond  with  the  upper 
one  in  Glen  Boy.  From  the  fact  that  all  the  levels  of 
Glen  Ro|r,  Glen  Spean,  loch  Treig,  and  the  smaller 
communicating  vallevs,  are  continuous,  it  would  be  a 
natural  conclusion  that  the  same  rule  held  good  for 
Glen  Gioy,  and  that  all  these  valleys  had  originally 
formed  part  of  one  lake.  This  is,  however,  doubtful, 
or  more.  By  our  own  barometriod  measurements^  it 
appears  that  the  line  of  Glen  Gloy  is  12  feet  higher 
than  the  uppermost  of  Glen  Roy,  and  we  had  no  op- 
portunity of  examining  it  by  the  level.  Mr.  Madeati's 
measurement,  however,  by  the  level,  gave  exactly  the 
same  difierenoe;  so  that,  however  inclined  to  think 
othei^ise,  we  are  perhaps  bound  to  believe  our  own 
observations,  thus  confirmed.  It  will  hereafter  be  seen 
how  much  depends  on  their  truth  or  falsehood. 

On  the  na.  We  have  thus  described,  at  sufficient  length,  all  the 
ture  of  the  chief  details  which  relate  to  the  forms  of  these  glens, 
parallel  (heir  communications,  and  the  disposition  of  the  lines ; 
roads  or  |^^^  |^  |g  ^^^  necessary  to  give  some  account  of  their 
^^''  nature.   This  is  the  more  requisite,  as  the  idle  question 

respecdng  their  artificial  origin  depends  very  much  on 
their  form  and  construction. 

Their  extreme  breadth  may  safely  be  taken  at  seven- 
ty feet,  or  a  little  more,  and  their  most  general  one  lies 
between  that  and  fifty.  They  seldom  exceed  the  for« 
mer,  or  fall  short  of  the  latter  dimensions.  The  most 
remarkable  exceptions  of  this  nature  have  been  men- 
tioned in  describing  the  upper  part  of  the  glen;  and 
our  readers  will  recollect,  that  they  were  said  to  be 
always  least  marked  on  the  most  rocky  CTound.  In 
these  situations,  indeed,  they  cannot,  with  the  least  pro* 
priety,  be  called  roads,  since  they  are  absolutely  invi- 
sible to  a  person  standing  on  them. 

In  no  case  is  their  surface  level;  but  it  lies  at  vari- 
*  ous  angles  with  the  horizon,  from  thirty  degrees  and 
upwards,  to  ten  or  twelve.  This  is  the  reason  that 
they  are  so  often  invisible,  or  difficult  to  see ;  their  own 
inclination  coinciding  so  nearly  with  that  of  the  slopes 
of  the  hills  on  which  they  lie.  Both  the  interior  and 
the  exterior  angles  are  very  much  rounded,  and  the 
surfaces  are  marked  by  considerable  inequalities,  from 
the  fall  of  stones,  and  the  partial  accumulation  of  plants 
and  recent  soil.  If  we  were  to  describe  their  relations 
to  the  sides  of  the  hills  without  the  aid  of  figures,  we 
would  say  that  they  resembled  the  sections  of  parallel 
layers  applied  in  succession  to  their  declivities.  In  only 
one  instance  we  observed  a  slope,  or  superior  talus, 
which  was  visible  for  about  half  a  mile;  but  no  marks 
of  an  inferior  one  were  observed,  as  should  happen  if 
they  had  been  roads  formed  by  digging  in  the  alluvial 
covering.  As  to  their  materials,  they  necessarily  con- 
sist of  the  alluvia  that  happen  to  be  present,  whether 
these  be  sharp  or  round ;  and  this  is,  therefore,  a  part 
of  their  history  which  can  .prove  nothing  respecting 
their  causes,  as  some  have  vainly  imagined,  since, 
whether  the  produce  of  nature  or  art,  they  must  have 
been  formed  out  of  the  materials  that  were  present. 


It  remains  yet  to  aay  a  few  words  respecting  the  hf 
communications  of  these  glens  with  the  surrounding    ^ 
country  and  with  the  sea,  a  subject  on  wfaidi  we  only  ^ 
touched  at  the  beginning  of  this  description.    We  re-  ^ 
marked  that  the  wide  valley  which  forms  (he  joint  "*^. 
opening  of  the  glens  of  the  Spean  and  the  Roy  into  the  ^^^ 
great  Caledonian  valley.  Was  marked  by  an  irregnlir  nik^ 
bottom,  interspersed  with  low  hills,  not  rising  tothevuhti 
height  of  the  line  which  is  continued  on  both  sides  of  "^ 
it.    It  would  have  been  more  correct  to  say,  that  there 
are  some  trifling  exceptions  to  this  rule,  as  we  deter- 
mined  by  levelling.    The  Speam  falls  into  the  Lochy 
through  a  deep  ravine,  well  known  by  the  wild  scenery 
about  Highbndge ;  but  there  are  no  other  streams  of 
an>  note  in  this  tract.    The  opening  of  Glen  Gloy  is 
narrow,  and  its  communication  with  the  Caledoniin 
valley  is  at  a  level  somewhat  higher  than  that  of  the 
former,  as  it  falls  into  Loch  Lochv. 

The  highest  level  of  the  Great  Valley,  already  said  to 
be  94  and  90  feet  from  the  two  seas  which  it  joins,  is 
at  Loch  Oich.^  This  valley  receives  various  other 
streams  at  different  places ;  from  Loch  Eil,  Loch  Ark- 
eig,  and  numerous  smaller  glens ;  while,  on  the  north- 
eastern declivity,  it  is  the  receptacle  of  the  waters  of 
Loch  Garry,  Glen  Morison,  Fyers,  Glen  Ur^uhart,  and 
others  of  less  note.  Thus  its  highest  level  is  mferior  by 
886  feet  to  the  lowest  line  of  Glen  Roy  and  Glen  Spean, 
and,  to  the  uppermost,  by  1180;  taking  the  height  of 
this  above  the  sea  at  1262  feet,  as  determinedi  for  w«nt 
of  better  means,  by  the  barometer.  The  glens  which 
communicate  with  this  great  valley  are  (£iefly  seated 
on  the  western  side,  and  the  principal  ones  are  Glen 
Morison,  Glen  Urquhart,  Glen  Garry^  and  the  valley  of 
Loch  Eil. 

Though  we  have  no  means  of  determining  this  point 
properly,  we  have  reason  to  think  that  the  ^ur  first  of 
these  branches  rise  at  their  western  ends  to  levels  higher 
than  those  of  the  lines  in  Glen  Roy.  It  is  fortunate^ 
however,  that  this  point  is  not  a  material  one  in  con- 
sidering the  phenomena  of  Glen  Roy,  as  these  would 
have  been  nearly  the  same,  though  these  valleys  had 
never  existed.  But  the  glen  of  Loch.  Eil  requires  some 
further  notice,  as  it  is  probably  implicated  m  the  con- 
sequences which  follow  one  of  the  theories  that  has 
been  proposed  for  the  explanation  of  these  appear- 
ances. 

The  valley  of  the  Spean,  and  that  of  the  western 
branch  of  Loch  Eil  may  be  considered  as  opening  to* 
gether  into  the  great  Caledonian  valley  by  onecomoion 
wide  mouth,  while  the  southern  branch  of  Loch  £11 
lies  in  a  valley  comparatively  narrow,,  formed  by  the 
skirts  of  Ben  Nevis  on  one  side,  and  the  hills  of  Ard- 
gowan  on  the  other.  A  valley  of  a  dead  level  extends 
to  the  head  of  Loch  Eil ;  and  being  little  higher  than 
the  loch,  it  is  of  course  elevated  but  a  few  feet  above 
the  sea,  of  which  this  water  forms  a  branch.  From  the 
head  of  this  valley  a  gentle  rise  conducts  to  Loch  Shiel, 
a  fresh  water  lake,  which  occupies  a  narrow  prolonged 
valley  that  at  length  descends  by  a  gentle  declivity  to- 
wards the  sea  at  Loch  IVIoidart.  As  the  lowest  of  the 
lines  of  Glen  Roy  is  976  feet  above  Loch  Eil,  there  can 
be  no  doubt  that  Loch  Shiel  is  far  inferior  to  this, 
though  its  exact  height  is  unknown.  Considering  these 
circumstances,  therefore,  if,  in  ^he  present  state  of  the 
country,  water  were  raised  to  the  level  of  the  lines  of 
Glen  Hoy,  it  would  communicate  with  the  sea  at  Loch 
Moidart,  as  well  as  at  Loch  Eil  and  the  Murray  Frith. 

In  returning  now  to  tlie  head  or^astem  communica* 
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iliel  tioR  oPGkn  Rof  aad  Glen  Spean,  we  shall  firet  notice 
f^  the  (onatT,  where  we  before  omitted  any  thing  essen- 
T^  tial  to  these  general  views.  That  line  which  occurs  in 
the  upper  part  of  this  glen,  we  consider  to  be  the  same 
as  the  uppermost  in  Lower  Glen  Roy.  The  author 
whom  we  formerly  mentioned^  Sir  Thomas  Dick  Lau- 
der, imagines  it  is  the  second ;  nor  de  we  pretend  to 
decide  on  what  is,  perhaps,  not  very  material.  How- 
ever that  be,  it  is  some  feet  elevated  above  the  source 
of  the  Spey,  which,  as  we  have  seen,  forms  the  summit 
level  for  the  eastern  and  western  waters ;  so  that  'if 
water  were  now  accumulated  to  the  height  of  this  line, 
it  woukl  also  flow  eastward,  yet  only  to  a  very  small 
depth. 

The  eastern  outlet  of  Loch  Laggan  was  already  no* 
ticed.  The  barrier  of  low  rocks,  and  a  plain  of  nearly 
foar  miles  iq  length,  sepwate  it  here  fVom  the  valley  of 
the  Spey,  and  this  plain  conducts  a  sluggish  stream  into 
that  river  at  a  point  about  ten  miles  m>m  its  source. 
The  observations  formerly  naade  respecting  the  small 
diflerenoes  of  elevation  of  thie  barrier  above  the  line 
tliat  snrrouB^  Loch  Laggan^  and  which  is  the  lowest 
of  thofie  in  Gkn  Roy,  sIk>W9  that  if  water  were  now 
accumulated  in  Loch  Laggan  to  a  height  much  greater 
than  that  of  the  line  that  attends  the  Spean,  it  would 
tend  to  flow  out  at  the  eastern  as  well  ae  ^western 
eKtiCB^ity.  If  aocttmnkted  to  the  same  Jieight  as  that 
in  which  it  is  supposed  to  have  ^ood  iiir  Glen  Roy,  it 
would  have  an  equal  tendency  that  way,  nearly  fVom 
the  highest  to  the  lowest  Kne,  or  for  a  vertical  space  or 
depth  of  ne«r  590  feet.  Thus  its  issue  in  this  quarter, 
if  all  these  vidleys  once  oommunicatedi  would  be  far 
more  complete,  supposing  it  had  taken  place  at  all, 
than  Inr  the  level  of  the  source  of  the  Sney. 

Such  are  the  communications  whidi  taese  glens  have 
with  the  smTomiding  country,  and  through  that  with 
the  aea.    They  are  m  importance  in  investigating  the 
caotes  of  the  ^lenomena  under  review ;  nor  could  the 
important  ge<Mogieal  consequences  that  may  be  deduc- 
ed from  tima  have  been  discovered  or  explained  with- 
out considering  these  eatended  connections.    We  may 
now  here  terminale-this  minute  description— 41  descrip- 
tion  JQstifled  as  well  bj  the  smgularity  and  extmerdi- 
naiy  nature  of  the  ftcu,  as  by  3ie  diAcuk]^  of  appre- 
Ittding  all  their  relations  and  dependencies  without 
»Dch  details.    We  shall,  therefore,  proceed  to  examine 
^  serera)  theories  that  have  been  brought  forward  on 
this  lobject ;  giving  to  some  of  them  an  attention  which 
they  do  not  nient  on  account  of  their  probidnlity  or  in- 
f^Hiity,  but  which  will  render  the  general  subject 
more  intelligible,  and  place  the  geological  parts  ef  this 
<)oe9tion  in  a  more  satimctory  point  at  view. 

^     We  already  gave  an  authentic  account  of  this  theory 

ff^n  the  best  aathori^,  that  of  a  resident  minister,  Mr. 

i.  II081    Use  arguments  used  to  prove  either  that  they 

(K  were  made  by  Fingal  and  hfs  followers,  or  by  certain 

tr-  kmgi  of  Scotland  who  lived  iti  Inverlochy  Castle>  are 

of  two  kinds.     They  are  derived  ^m  supposed  tradi-* 

tioDB,  and  also  from  certain  physical  or  supposed  artifl- 

cial  appearances,  in  the  Parallel  Road*  themselves. 

It  can  scarcely  now  be  necessary  to  return  to  the 
much  discussed  (pestion  respecting  the  age  of  FingaL 
Bat  whatever  opmion  we  entertain  on  this  subject, 
we  cannot  see  tihat^the  least. stress  is  to  be  laid 
on  those  traditions  which  give  names  to  the  hills 
derived  either  fVom  the  great  hero  himself^  iVom 
his  friends,  or  from  his  dogs.  All  over  the  High- 
lands this  fashion  is  universal^  as  we  formerly  remark* 


ed.  In  denco,  in  Glen  Lyon,  in  Mosven,  Mull,  Stafia,     Parallel 
Sky,  Glen  Almond*  Arran*  and  in  many  other  places,  ^  K^a^t. 
even  as  far  as  the  Carron,  we  find  the  same  names  be-  ^'■*^^"*^ 
stowed  on  similar  olneots^  and  the  same  traditions; 
while  the  very  tombs  of  many  of  these  warriors  are  point- 
ed out  in  so  many  places  that  they  must  have  possessed 
the  nroperty  of  ubiquity  in  deaith  as  well  as  in  life. 
Such  traditions  know  not  where  to  stop,  and  can  never 
.  be  considered  as  an  argument  foraqy  thecvy  of  the  pa- 
rallei  roads. 

The  next  class  of  persons  to  which  the  Parallel 
Roads  are  attribttbed,  axe  certain  kings  who  resided 
in  very  ancient  times  at  Inveclochy  Castle.  Now,  in 
times  thus  distant,  h  is  very  certain  that  the  Hi^ands 
had  no  distinct  kin^  They  were  disunited  from  the 
proper  and  only  kingdom,  that  of  the  JPicts,  in  early 
times.  After  thait  imj  Mi  in  eqvud  degree  under  a 
Norwegian  government ;  some  great  families  or  chiefs 
still  maintaining  theii  independence  op  the  mainland. 
Next  they  formed  various  independent  states,  of  which 
that  of  the  Macdonalds  was  the  chief;  and  lastly,  they 
were  multiplied  or  broken  down  inta  the  clans  who 
have  descended  almost  to  our  own  days;  having  been, 
down  to  a  late  period,  almost  as  independent  of  the 
Scottish  crown  aa  they  were  of  each  other. 

The  lesidence  of  such  kings  at  Inverlochy,  is  by  no 
means  established  The  aBtk|uity  of  this  building,  as  we 
shall  presently  show,  is  not  lugh;  and  the  other  traditions 
respecting  it  are  equaUy  absurd.  It  is  said  that  it 
was  once  the  seat  oc  Banoho^  the  traditional  head  of 
the  Stuart  race,  and  that  a  league  had  been  signal 
these  by  Charlemagne  and  Aohaius»  about  the  end  of 
the  eighth  oenturv.  But  it  is  well  known  from  au- 
thentic records,  tnat  Baneho  was  not  the  head  of  the 
Stuart  fiuni^^.  The  history  of  the  trea^  between 
Achahis  and  Charlema^e  has  been  proved  to  be  a 
mere  fiction.  Nor  was  it  possible  that  Baneho^  had  he 
existed,  could  have  been  a  Thane  of  Lochaber*  There 
Wtie  no  Thanes  in  Lochaber,  for  the  plain  reason  that 
it  was  not  at  that  remote  period  under  the  dominioii  of 
the  Scottish  kings. 

There  seems  little  doubt  that  the  building  of  In« 
vcrlochy  Castle  must  be  referred  to  the  Ciimmms,  who 
had  faupge  possessions  m  this  country  bcfoee  they  sui^^ 
feied  m^  tne  parts  tiiey  took  in  the  troMbles  of  that 
day.  They  were  at  Uie  height  of  their  power  b^ 
fore  Bmee  gained  the  ascendancy;  and  every  thing  in 
the  stvle  of  this  castle  masks  the  sge  of  Edward  the  I. 
as  it  does  that  of  the  wealth  and  power  of  those  who 
erecAed  it.  The  western  tower  is  stiU  caHed  Cummin^s 
tower. 

The  casde  itself  is  j^qoadfengnlar  structure,  oocupy-  jnveriochj 
ing  an  arfa  of  about  I6M  yaras ;  and,  like  Harlecn,  Caatie. 
and  many  others  of  the  sam^  class  of  buildings  of  £d» 
ward's  time,  it  consists  of  four  onrtains,  with  flanking 
towers  at  th#  angles.  The  height  of  the  curfisin  is 
from  25  to  30  feet,  and  that  ef  the  towers  fhmi  40  to 
50.  The  icarp  extends  te  a  distance  of  13  feet  from 
the  foot  of  the  wall,  and  the  whole  is  surrounded  by  a 
moat,  once  wet,  of  4a  feet  in  breadth.  It  has  two  prin- 
cipal gates,  one  en  the  knd  side,  and  another  wJdoh 
appears  to  have  extended  to  the  water.  There  are  also. 
sally  ports,  and  loop  holes,  in  the  towers;  some  of  the 
latter  being  designed  to  ooveir  the  entrances,  and.  others 
to  flank  the  curtain.  The  remains  of  a  d^wbridge 
are  also  visible.  It  is  impossible  to  mistake  the  ace  of 
a  building  of  this  kind,  as  iht  history  of  our  military 
antiquities  is  too  well  known ;  ^nd  the  circumstance^ 
which  we  have  now  <|^«frib^d  9?rve  (9  show  that  In*- 
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Parallel  verlodiy  Casde  emnot  be  of  a  higher  eatigaity  than 
^^*^'  that  which  we  have  assigned  to  it  Thus  much  for 
■"^  traditions.      ^ 

With  respect  to  the  argumenta  fWim  their  fomij  ma- 
terialsy  or  appearance,  we  may  first  remark,  that  they 
are  deficient  m  all  the  qualities  which  a  road  requires; 
•neither  possessing  the  forms  nor  the  dimensions,  nor 
"tending  to  any  possible  point  or  purpose.  We  former- 
ly observed,  Uiat  they  were  broadest  and  most  perfect 
where  the  hill  was  covered  with  loose  alluvial  matters ; 
and  that  they  could  scarcely  be  traced  where  the  ground 
is  rocky.  Had  they  ever  been  rosds,  they  should  have 
exhibited  auperior  performance  in  the  most  durable 
materials.  The  effects  of  time  will  not  explain  this, 
since  that  which^merelj  diminished  the  hardest  should 
have  obliterated  the  softest. 

In  other  respects,  they  bear  no  resemblance  to  roads^ 
nor  to  any  work  of  art,  as  we  may  be  satisfied  by  exa- 
mining their  profiles.  There. is  no  inferior  talus,  which 
there  should  have  been  in  this  case ;  and  in  only  one 
email  spot  is  there  any  trace  of  a  superior  one.  No 
time  could  have  destroyed  these  indications  without 
oUtterating  the  lines  altogether ;  whereas,  as  we  have 
already  seen,  they  often  preserve  a  breadth  of  70  feet, 
an  unusual  dimension  for  roads.  Neither,  in  any  one 
instance,  is  the  surface  level,'as  it  should  have  been  had 
they  been  roads.  The  lowest  inclination  observed  was 
twelve  degrees;  and  more  generally  they  vary  from 
twenty  to  thirty ;  a  condition  of  things  impossible  had 
.they  originally  been  level  as  any  thing  in  tne  nature  of 
M  road  must  have  been.  Of  the  futility  of  attempting 
to  ascertain  their  nature  in  this  respect  by  examination 
of  their  materials,  we  have  already  aufficiently  spoken ; 
nor  should  we  indeed  have  thought  it  necessary  to  no- 
tice it,  any  more  Uian  to  have  argued  this  pomt  at  so 
mudi  length,  had  we  only  been  to  engage  with  the 
traditions  and  opinions  of  the  natives,  fiut,  as  this 
theory  was  adof^d  by  Professor  Playfair,  and  partly 
firom  this  very  kind  of  examination,  it  became  our  du^ 
to  notice  these  circumstances. 

Their  capricious  arrangement,  if  considered  as  works 
•of  art,  is  equally  an  argument  against  the  notion  of 
their  having  been  intended  as  roads.  Equally  impos* 
aiUe  is  it  to  assign  any  reason  for  their  numbers,  when 
no  obvious  purpose  is  held  out,  or  for  the  various  irre- 
gularities to  which  they  are  subject;  or,  lastly,  for  ti^e 
extraordinary  range  of  ground  which  diey  cover.  It 
is  almost  superfluous  to  add  to  these,  the  uncalled  for 
nature  oi  an  arrangement  so  rigidly  mathematical,  al- 
though it  were  possible  to  admit,  which  it  is  not,  that 
the  engineers  of  these  days  could  have  constructed 
works  which,  for  their  difficulty  and  expenoe,  would 
.  alarm  even  those  of  our  own  times.  Lastly*  we  may 
add  on  this  head,  that  th^  are  everywhere  interrupted 
\  hj  torrents,  yet  are  deficient  in  brid^e^  or  the  traces 
tof  such  buildings,  without  which  their  purposes  must 
liave  been  entiiely  defeated. . 

As  it  is  thus  plain  that  they  could  not,  at  any  rate, 
have  been  roads  of  communication,  it  has  been  said 
that  they  were  constructed  for  the  huntings  of  these 
ima^nary  heroes  or  kings.  Those  who  have  discover- 
ed this  solution,  seem  to  be  less  acquainted  with  the 
cfaace  of  the  deer  than  a  Highlander  ought  to  be.'  They 
oould  have  been  of  no  use,  either  for  the  purpose  of 
deer-staUung«  as  it  is  called,  or  for  watching  and  shoot- 


ing them  in  their  passage.  The  reasons  must  be  omia.  hti 
rent  enough  to  all  those  who  either  are  acquainted  with  m 
this  variety  of  the  chace,  or  will  bestow  a  thought  <m  ^ 
the  subject ;  nor  is  it  worth  our  while  to  enter  on  them  I 
more  particularly.  j 

To  get  rid  of  this  difficulty,  it  is  said  that  they  weic 
used  as  a  decoy,  and  that  they  were  staked  in  on  esdi 
side,  so  as  to  prevent  the  deer  which  had  once  entered 
from  escaping.  That  such  stakes  should  have  beea 
preserved  for  so  many  centuries,  is  not  one  of  the  leut 
wonderful  facts.  This  notion  is,  indeed,  too  absurd  to 
deserve  a  serious  examination,  and  seems  to  have  been 
the  last  effort  of  those  who  were  driven  from  all  their 
other  holds.  Fortunately  there  are  the  remains  of  t 
real  decoy  for  deer,  still  existing  in  Rum,  which  seemi 
to  have  consisted  of  two  stone  walls,  commencing  is 
the  hills,  and  gradually  contracting  till  they  terminated 
in  a  tall  circular  enclosure,  in  which  the  deer  were  it 
length  confined  and  killed.  The  super^uous  number 
of  parallel  roads  for  any  purposes  of  this  kind,  at  well 
as  their  mathematical  arrangement,  need  scarcelj  be 
added  to  the  preceding  objections  to  a  theory  so  veiy 
pr^MMterous  tnat  we  almost  repent  having  be^owed  lo 
much  time  on  its  refutation* 

Having  thus  got  rid  of  all  aitifidal  causes,  we  mut 
turn  our  attention  to  the  discovery  of  natural  ooei,  tod 
these  must  obviously  have  consisted  in  the  action  of 
water  in  some  manner.  We  think,  ourselves,  that  the 
mode  of  action  of  this  cause  can  be  assigned  with  greet 
certainty ;  although  we  have  not  succeeded  in  eiplaiDi 
ing  all  Uie  circumstances  requisite  to  its  action,  or  the 
exact  nature  of  the  oonsequenoes  which  have  attended 
it.  But  as  other  views,  different  Irom  ours,  bavebeen 
entertained  by  some  philosophers,  and  as  these  sre  it* 
tended  with  geological  conseouences  of  some  interest, 
we  shall  give  an  account  of  Uiese,  together  with  i» 
objections  bv  which  these  theories  are  mvalidated. 
.  As  Mr.  Plavfair  considered  these  parallel  losde  to  be 
really  artificial  works*,  Sir  James  Hall  attributed  \hm 
to  his  favourite  system  of  debacles.  Havins  remark^ 
that,  where  a  torrent  hurries  along  mud  and  stones,  it 
leaves  their  traces  at  the  hiffhest  point  of  iu  past  elevsi 
tion,  so  he  imagined  that  the  lines  of  Glen  Roy  ^^ 
the  traces  of  huge  deluges,  or  torrents  on  a  laigcr 
scale,  which  at  different  elevations  had  held  their  oouna 
through  this  and  the  adjoining  vaUeya.  Lord  Selkirk, 
on  the  other  hand,  who  visit^  them  about  the  aame 
time  with  the  two  last  named  philosophers,  tbongh  be 
also,  like  Sir  James  HiUl,  considered  them  owing  to  the 
action  of  water,  conceived  that  they  had  been  mtMlttoed 
by  the  ^pradual  operations  and  descent  of  toe  rivcrii 
which,  m  cutting  their  way  downwards,  and  shifting 
their  positions  laterally,  had  left  these  traces.  Thus  be 
considered  them  as  of  the  same  nature  as  the  teftscei 
so  generally  formed  on  the  margins  of  rivers;  whil^ 
from  the  frequent  coincidences  of  both  these  sppetf* 
ances  in  Glen  Roy  itself,  he  considered  this  opinion  si 
fully  established.  In  Dr.  MaccuUoch's  theory,  thi 
lines  are  considered  to  be  tl^e  shores  of  lakes  which 
once  occupied  those  levels,  and  their  present  sppesr* 
ances  are  attributed  to  the  drainage  of  these  Isbei  it 
different  intervals  of  time.  We  shall  examine  the  sign* 
ments  that  relate  to  these  different  opinions. 

In  examining  the  hypothesis  which  attributes  them  ts 


/^  In  soQicqiiflnce  of  having  leeo  m  the  VaOais,  near  Bricg,  In  1816,  what  he  conceived  to  he  analci^otti  phenomena,  Mr.  Fliffrff  <^ 
towatdi  rcgaided  the  parallel  roads  aa  aqoedacta,  by  vhkh  the  itieaiiis  that  descended  oyer  the-fi^e  of  the  mouoUiai  were  amnjtd  UicnDyt 
for  the  purpoMB  of  artificial  irrigatioo.  Thk  cpinioo,  ooouOned  in  a  letter  to  James  Jardtne,  £s^  was  icad,  bv  Mr.  F1ajihir*f  dcBit»  a 
AsBojal2k)eieiyor£diabiiigh«    JSntroa. 
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MM  debacles  or  large  torrents,  we  shall  pass  over  any  in* 
y^    quiries  about  the  general  principle,  and  grant,  what  we 
^  have  some  doubts  of,  that  such  phenomena  have  been 
^^  general  or  frequenC    We,  must  here  recall  the  general 
(kMT  disposition  of  these  lines  to  our  readers,  that  they  may 
lUeh  tiw  easier  understand  the  following  arguments.     They 
epbd-  aiefoand  in  Glen  Roy,  at  its  eastern  extremity,  com« 
)<■,    meDdng  near  that  summit  which  is  the  commto  ori- 
f^  gin  of  3ie  8pey  and  the  Roy,  the  one  running  east- 
J^    irard  and  the  other  westward.    In  their  progress  to 
the  welt,  they  increase  in  number,  and  in  the  perfec- 
tion of  their  forms  and  markings,  maintaining  the 
sune  level  throughout ;  while  the  bottom  of  the  val- 
lej  descends  with  a  itepid  declivity  to  its  iunction 
with  that  of  the  Spean.    One  of  time  lines,  the  low- 
tA,  ascends  the  valley  of  the  Spean,  surrounding 
Loch  Laggan,  and  entering  into*  Glen  Turit,  and  fi- 
nally teraiinating  in  the  broad  common  valley  of  the 
Roy  and  Spean,  on  the  south  side,  as  it  does  on  the 
north  also;  the  former  beinff  continuous  with  the 
lame  line  on  the  one  side  of  Glen  Rojr*  and  the  latter 
bemg,  in  the  same  way,  a  prolongation  of  the  other. 
The  spper  lines  of  Glen  Roy  enter  partially  into  Glen. 
Turit,  as  well  as  into  other  smaller  ramifications  of  the 
pruicipal  vaJlev,  and  one  line  is  also  found  occupying 
s  limiiar  position  in  Glen  Gloy. 

Three  distinct  torrents  would  be  required  to  pro- 
doce  the  three  lines  of  Glen  Boy  alone,  and  these  must 
he  conceived  as  flowing  from  the  east  toward  the 
west,  9B  the  difficulties  that  attend  the  oontiary  suppo- 
sition MK  even  greater  than  those  involved  in  this  one. 
The  csoses  of  these  debacles  are  conceived  to  arise 
in  elevations  of  the  land  during  former  periods  of  the 
globe.  To  simplify  this  as  much  as  possible,  let  it  be 
supposed  that  toere  was  but  one  line,  and  that  in  Glen 
naj  only.  The  imaginary  wave,  or  mass  of  water, 
mast  therefore  have  nowed  from  the  highest  land,  or 
the  source  of  the  Spey,  in  which  case  it  ought  to«  have 
flowed  to  the  esttt  as  well  as  the  west.  But  here  there 
sre  no  traces  of  any  thing  ai^alogous  to  the  lines  in 
qoestion.  Nor  could  sildk  a  torrent  have  produced 
even  the  first  line  in  Glen  Roy.  A  mass  of  water  re- 
quiaie  to  fill  the  whole  valley  for  its  course  of  near 
twenty  miles^  nmst  have  stood  at  a  considerable  height 
St  the  summit  level,  and  could  not  consequently  have 
Mitstraoes  so  very  near  to  that  as  we  find  the  pre- 
sent line  near  Loch  Spey  to  be.  The  very  hypothesis 
soppoaes  these  lines  to  have  been  formed  at  the  mar- 
gin of  the  surface  of  a  fluid  in  motion,  nor  could  they 
Ittve  been  produced  under  water 

If,  under  its  simple  form,  this  hypothesis  is  thus 
untenable,  the  difficulties  are  incalculably  increased 
when  it  becomes  necessary  to  adopt  a  series  of  such 
tsusfs,  or  a  succession  of  three  similar  waves  at  given 
distances  of  time,  producing  similar  effects  under  such 
an  inequality  of  circumstances.  Although  a  more 
general  and  distant  origin  for  the  supposed  diluvian 
▼ave  were  assumed,  the  same  sort  of  diifficulties  occur ; 
*ioce  die  obstruction  to  its  course,  formed  by  the  ele- 
vated mund  of  Loch  Spey,  would  equally  interfere 
with  thc'wishedpfbr  eflecto.  If  the  following  further 
srgtiments  are  not  absolutely  necessary  to  the  subver- 
ttonofthis  ill-pounded  hypothesis,  they  are  interest- 
ing in  a  geological  point  of  view. 

As  the  lines,  in  many  places,  enter  into  the  furrows 
which  torrents  have  made  in  the  hills,  it  is  plain  that 
many  chani^es  of  the  surfiioe  had  been  produced  be- 
fore these  singular  marks  were  impressed  on  them,  or 
tbe  torrents  at  least  had  flowed  in  the  same  channda 


they  do  now,  and  that  during  a  long  lapse  of  time.  ParaUei 
N07,  the  formation  of  the  beds  of  these  torrents  is  thus  Boada- 
shown  to  be  prior  to  the  lines;  whereas,  had  these 
latter  been  caused  by  that  general,  subversion  of  the 
crust  of  Che  globe  to  which  the  debacles  are  attributed, 
that  could  not  have  been  the.  cause,  nor  could  they 
have  preserved  their  forms  during  disturbances  of 
such  enormous  extent 

It  is  a  supposition  very  improbable,  that  three  cur- 
rents  should  have  been  propelled  at  different  periods, 
and  consisting  of  different  masses  of  water,  witn  forces 
so  equal  as  they  must  hsve  been  to  have  produced 
effects  so  simils^;  neither  does  Uiis  hypotoesis'  ac- 
count for  the  supemuroersory  lines,  which,  on  such 
a  view,  could  not  possibly  have  taken  place.  The 
state  of  the  alluvia  in  different  places  where  these  lines 
occur,  offer  another  objection.  In  the  upper  or  higher 
parts  these  are  formed  of  the  sharp  untransported  ma- 
terials of  the  hills,  while,  at  lower  points,  tney  consist 
of  rounded  matters,  sand,  and  gravel.  Now,  the  ma- 
terials transported  by  a  deluge  must  have  been  every 
where  similar,  and  every  where  rounded  alike.  Nor 
is  there  any  reason  why  such  deposits  should  not  have 
been  formed  on  the  rocky  and  hard  ground  as  on  the 
soft  surfaces,  since  the  inclinations  of  the  hills  are  so 
often  similar,  -     - 

It  is,  further,  a  striking  objection  to  this  hypothesis, 
that  the  thickness  of  these  Imes,  or  alluvial  deposits, 
are  not  affected  by  the  angular  turns  of  the  valley,  or 
its  deviations  from  a  dim^t  line.  A  current  thus 
charged  with  gravel  and  stones,  flowing  along  a  chan- 
nel thus  bent,  must  necessarily  have  different  impres- 
sions on  the  salient  and  re-entering  angles  at  every 
flexure.  The  former,  it  is  plain,  must  undei^o  the 
greatest  change  from  the  action  of  the  water  on  the 
side  opposed  to  the  current,  than  on  that  which  de- 
clines from  it  The  same  effect  will  take  place  at  the 
re- entering  anyle,  but  in  a  reverse  order;  and  here 
also  the  deposit  will  be  least  on  the  side  w^ch  apm 
ptoses  the  stream.  But  if  the  current  should  have  con- 
sisted of  water  alone  acting  on  an  alluvium  previously 
deposited,  the  effects  would  be  contrary.  The  lines  in 
this  case  would  be  most  strongly  traced  where  the  ac- 
tion of  the  stream  was  most  powerful,  as  in  the  other 
they  would  be  best  marked  where  least  exposed  to  it 
Similar  effects  would  be  found  wherein  the  lines  enter 
into  the  furrows  of  the  hills ;  yet,  as  we  have  seen,  no 
regard  is  paid  to  this  in  the  disposition  and  forms  of 
these,  and  that,  under  all  these  varying  drcumstances, 
their  characters  are  consistent  The  cui  de  sac  former- 
ly mentioned  at  the  hei^l  of  lower  Glen  Roy,  could,  on 
this  principle,  have  shown  no  traces  of  these  lines. 

The  argument  from  the  nature  of  Glen  Fintec  and 
Glen  Turit  is  somewhat  similar.  The  bottom  of  the 
former  is  so  high  as  to  exclude  the  lower  line ;  and  that 
of  the  latter,  at  no  great  distance  from  its  junction  with 
Glen  Roy,  excludes  the  whole  three.  No  current 
could  therefore  have  flowed  through  them,  so  as  to 
have  produced  the  lines  now  marked  on  their  sides; 
and  the  rocky  nature  of  the  bottom  of  Glen  Turit  proves 
that  it  has  not  been  elevated  since  that  period  by  anw 
deposits  of  alluvial  matter ;  the  only  supposition  whicn 
could  be  opposed  to  this  reasoning. 

A  |;eneral  notion  of  the  different  c^Mcities  of  Glen 
Rojr  m  different  places  has  already  b«en  given ;  hut, 
to  simplify  this  argument  as  much  as  possible,  we  shall 
assume  the  lowest  line  as  its  groundwork.  This  cuts 
the  bottom  of  the  valley  near  its  iqpiper  extremity,  ao 
that  there  is  a  point  at  which  the  Tcrtical  depth  of  the 
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'  Pjiraiici  Mipposed  current  is  nothing.    The  l^e&dth  of  the  val-    queation  proves  nothing  respecting  the  idemitf  of  tk  Pn 
Roads,    ley  in  the  same  place  is  less  than  half  a  mile.    But,  at    nnes  and  the  terraces;  of  which  a  very  simple  expU.  Um 
^■^"V"^^  its  lower  end,  or  when  it  has  joined  the  valley  of  the    nation  will  hereafter  be  given  on  different  principles.  ^^ 
Spean,  the  breadth  is  near  five  miles,  where  the  traces    In  the  mean  time,  we  may  remark,  that  various  tets  of 
of  this  line  are  still  visible,  while  its  elevation  above    them  are  seen  in  Olen  Roy,  and  not  those  which  only 
the  bottom  ci  the  valley  is  not  less  than  800  feet    It    coincide  with  the  lines;    These  are  the  consec^pienoes  <^ 
must  be  scrperfluous  to  bM  to  this  statement,  that  no    the  action  of  the  present  river,  where  they  ooinddc 
body  of  water  could  flow  through  such  a  valley  so  as  to    most  nearly  with  it ;  while  those  at  higher  eleratioos 
preserve  a  level  surface,  a  condition  requisite  to  the    were  produced  by  it  when  it  held  higher  levels,  at  m 
production  of  the  line  in  question.  We  need  not  extend    all  similar  situations.    -A  few  are  the  consequences  of 
these  remarks  to  the  two  upper  lines,  as,  with  some  ne-    the  lateral  streams  flowing  into  the  valley,  and  thdr 
eessary  modifications,  they  would  be  thesame.  positions  we  regulated  by  the  fomer  or  present  coune 

The  case  of  Glen  Spean  presents  other  difficulties  of  of  these. 
its  own ;  but  we  can  suffer  our  readers  to  make  the  It  is  admitted  that  the  action  of  the  proent  riter 
necessary  application  of  the  reasonings  we  have  thus  flowing  in  that  port  of  Okn  Roy  which  has  thechanc* 
furnished  That  of  Olen  Gloy  is  not  less  so.  No  cur-  ter  of  a  strath,  does  produce  the  abrvpt  forms  of  these 
rent  could  flow  from  Glen  Roy  through  it  on  account  '  terraces.  But  it  would  nqoire  circumstaDOcs  utterly 
of  the  height  cf(  the  bottom  of  Glen  Turit  already  men-  unintelUgib^e,  to  permit  a  similar  action,  in  foimer 
tioned.  None  could  have  originated  in  it,  nor  could  times,  to  have  produced  the  lines,  without  having  m- 
<me  have  Bowed  from  its  entrance  at  Lowbridge  to-  numerable  intermedtata  marks  and  terraces,  as  is  the 
wards  the  east»  where  the  waters  could  have  found  no  fact  now  wherever  the  river  is  working.  As  the  actioB 
exit.  We  hold  it  quite  unnecessary  to  pursue  this  un-  of  water  on  a  solid  ierre  plein  must  have  been  gcadual, 
founded  hypothesis  further,  and  shall  therefore  proceed  these  remains  could  not  hwe  been  distbgoiiihed  by 
to  examine  that  proposed  by  liord  Selkirk.  such  decided  intervals.    The  oonBequcooes  most  hare 

been  the  same  in  former  times  as  they  are  at  this  day, 

Eximioa-       This  hypothesis  presumes  that  the  lines  of  Olen  Boy    which  is  by  no  means  the  case ;  nor  is  it  dificak,  on 

^'^1^  h^  ^^^  ^^^  neighbouring  valleys  are  the  remains  (^  water    die  next  hypothesis,  as  we  shall  shorthr  sse^  to  account 

^^^^.^^^^  terraces  similar  to  those  common  iri  all  idhivial  straths,    fbr  the  few  supernumerary  and  irregular  narks  of  tfaii 

attributes    ^^  terraces  are  the  deserted  banks  of  the  streams    nature  formerly  described*    These,  na  fiKt,  will  be 

tlie  ptrallel  when  they  flowed  at  higher  levels,  and  in  different    fbund  chiefiy  in  the  vicinity  ef  such  torrents  as  hive 

roads  10      places ;  and  their  slopes  and  forms,  resembling  those    entered  ktemlly  into  the  valley  when  it  was  a  bd[e. 

water.        of*  military  works,  are  the   produce  of  the  actions    They  ore  the  remains  of  deltas  or  terraces  resembling 

of  the  rivers  on  them  during  dieir  changes  of  place,    those  now  at  the  head  of  Glen  Roy,  and  at  thecntrsnce 

At  a  distance  from  the  sides  of  the  hills  Uieir  surfaces    of  Olen  Turit,  which  have  been  worn  down  by  the  s^ 

are  flat,  because  they  have  formed  part  of  the  alluvial    tion  of  water,  and  which  have  just  the  same  ssrt  of 

plain ;  while  near  these,  their  forms  become  combined    connection  with  the  nrincipal  lines  as  those  wfakhnov 

with  the  slope  of  the  ground.  occupy  die  bottom  of  the  wley.  Thia  exphmatioii  will 

As  now  the  opposite  lines  of  Glen  Roy  correspond    be  found  to  offer  a  solution  for  all  the  most  rsinarkabk 

at  three  several  stages,  it  is  plain  that  the  action  of  the    of  these  cases,  and  very  particolarly  for  these  at  the 

water  to  produce  these  effects  on  this  system,  must    entrance  of  Glen  Turit 

liave  consisted  in  cutting  its  way  through  an  aJIuvial  It  must  not  here  be  overlooked  that  their  oocfeqMO- 
plain  from  the  highest  to  the  lowest  of  these  stagesy  dence  in  altitude  on  the  opposite  side  of  the  glen,  ii, 
and  so  at  length  to  the  present  bottom  of  this  vidley.  on  dus  l^pothesis,  perfect^  unintelb'gible ;  impMqg 
Similar  effects  inust  have  taken  place  in  all  the  odiers  a  sort  of  regularifjr  in  the  iaterid  wanderings  of  the 
that  are  connected  with  it.  No  set  of  aOovia  less  thim  river  whidi  is  absolutely  in  opposition  to  the  voy  «- 
this,  occupying  the  sides  of  the  hills  on  the  entrances  sence  of  that  action.  A  stream  quits  one  side  of  « 
of  lateral  torrents,  could  have  answered  the  necessary  valley,  because  it  finds  a  lower  level  on  Ae  other;  lo 
conditions ;  as  there  is  no  other  case  but  that  of  a  vaf-  that  opposed  terraces^  instead  of  being  on  the  same  le- 
ley  absolutely  full  to  the  highest  level  of  any  line  that  vel,  are  necessarily  at  different  ones.  Under  this  br- 
could  have  permitted  the  supposed  river  to  have  acted  pothesis,  the  lines  traced  round  the  Cut  de  ^  st  the 
on  both  sides  of  it  at  such  distances.  head  of  Glen  Roy,  could  not  have  existed  at  all    This 

Now,  if  this  ierre  plein,  thus  indispensable^  be  admit*  must  have  remained  a  solid  mass  of  ^uvia,  as  it  is  ia^ 
ted,  it  is  impossible  that  the  lines  should  have  acquired  possible  that  a  river,  ander  any  circnmstaaces^  coan 
such  an  equality  in  breadth  and  appearance  through-  have  fbund  its  way  into  a  rece«  of  diis  nataie.  To 
out  dieir  courses.  The  variety  of  ground  which  they  these  remarks  we  nuiy  addj  that,  in  Glen  Fintec,  » 
occupy,  and  the  unequal  action  which  the  water  must  well  as  in  Glen  Turit,  there  is  a  point  of  rest  where  no 
have  exerted  on  a  set  of  terraces,  the  sides  of  which  water  could  have  flowed  on  any  suppo8itton>  and  whei?, 
held  an  unequally  angular  direction  towards  its  cur-  nevertheless,  the  lines  are  as  distinctly  marked  t$  in 
rent,  render  such  a  supposition  absolutely  untenable,  any  part  of  Glen  Roy,  where  it  ia  supposed  to  have 
Neither  could  these  lines  have  j)reserved  this  unifor-    flowed  freely. 

mitv  of  breadth  in  all  the  sinuosities  which  they  enter,        The  state  of  the  sunrounding  country,  as  already  de- 
as  the  very  forms  of  these  must  have  jprotected  the  ori-    scribed,  is  sufficient  to  prove  that  no  river  could  hive 

S'nal  alluvia  from  the  action  of  the  river,  and  left,  in    ever  existed  capaUe  of  producing  the  requisite  changes, 
ese  places,  wide  terraces.  No  river  could  have  produced  the  line  near  L6cb  Spey, 

The  only  ap^rance  of  argument  on  which  thishy-  under  any  imagined  former  condiUon  of  the  country| 
pothesis  rests,  is  the  coincidence  and  continuity  c^the  even  had  one  existed;  and  that  no  river  ever  coaid 
lowest  line  of  Glen  Roy,  with  the  terrace  at  its  upper  have  flowed  in  this  manner,  is  perfectly  oertain,  or^ 
end.  It  is  not  true,  as  has  been  said,  that  all  the  lines  must  have  been  there  still  Long  after  this,  where  the 
terminate  alike  in  terraces.    Bnt  the  cmncidence  in    Roy  redly  begins^  it  is  a  feeble  stream,  utteriy  inospable 
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tf  of  prododiig  tbeedeeU  in  questioiL  We  tibiiric  it  quite    mthimported  aUirriom^  appeering  te  be  merelY  tbe   PaTalict 
^   onnecessAry  to  panue  this  inquiry  any  farther.    We    ruins  K»i*  the  rocks  above^  and  ^t,  in  .other  pkoes,    Uoads. 
^  need  only  add,  that  we  have  given  it  every  possible    there  was  founded  alluvial  natter  deposited  ixt  such  a^ 
tdtrantage,  by  limiting  these  arguments  to  Glen  Roy.    manner  as  to  indicate  a  transportation  from  places  more 
Had  we  extended  the  same  investigation  to  Glen  opean    distant.    The  same  appearances  take  pkoe  in  the  other 
gad  Glen  Gloy.  it  wonld  have  been  only  with  tiie  ef-    Yalle]^.    It  was  also  shown  that,  in  me  lower  parts  of 
feet  of  accumulating  objections  of  the  same  nature ;    tlie  vaUey ,  vertically  considered,  there  were  found  ter- 
ifidi  in  some  instances,  even  more  insurmountable,  if   HceA  at  different  levels,  and  o^ben  with  surfiioes  of  con- 
tJut  be  possible.    We  shall  now,  therefore,  proceed  to    aiderable  dimensions.     These  accompany  the  lateral 
examine  the  hypothesis  proposed  by  Dr.  Maccullodi,    entrances  of  the  streams,  apd  the  principal  junctions  of 
vMch  attributes  these  lines  to  the  drainage  of  ancient    waters ;  and  as  they  are  necessarily  proportioned  to  the 
kkes,  and  which  is  so  fully  adapted  to  explain  all  the    magnitude  and  power  of  these,  they  are  most  consider- 
appearances,  that  it  has  set  the  question  at  rest  for  ever,    -able  at  the  entrances  of  the  Roy  and  of  the  waters  of 

•Glen  Turit    At  the  upper  end  of  the  former  glen,  the 
»     We  admit  that  theie  are  some  difficulties,  and  of  no    most  remarkable  of  Uiese  coincides  with  the  lowest 
'^  trifling  magnitude,  whidi  attend  this  supposition  also  ;    line,  presenting  a  joint  level  continuously  prolonged. 
^  bttt  none  of  them  are  contrary,  either  to  geological  or    In  these  places,  tiiey  are  still  subject  to  the  action  of 
la  mathematical  laws,  nor  do  they  even  approach  to  phy»    the  river ;  from  which  cause  they  gradualiVt waste  away 
«iUi  sical  impossibility.    tKrect  proof  there  can  of  course  be    and  become  diminished  in  their  superfidal  dimensions. 
a    none ;  but,  in  cases  like  this,  we  can  only  reason  at  any    Thus  also  the  lateral  wandenngs  of  tbe  river  multiplies 
time  from  analogies.    At  the  same  tiine,  we  may  here    their  number,  prodncmg  a  numerous  series  at  different 
make  use  of  the  argument  by  dilemma,  to  which  we    levelsi  which  accompany  the  course  of  the  stream. 
are  reduced  by  the  rejection  of  the  former  hypothesis.        We  may  now  examine  how  far  all  these  appearances 
In  reviewing  the  direct  arguments  in  its  favour,  omr    coincide  with  those  which  are  found  connected  wiUi 
leaders  will  perceive'that  some  of  them  must  have  been   -existing  lakes  at  the  present  day,  and  irmn  this  exami* . 
in  a  great  manner  anticipated  in  examining  the  fermer    nation  we  shall  see  that  tiie  terraces  are  phenomena  ef 
hjpodiesis,  so  that  our  details  will  thence  admit  <tf   en  independent  nature,  or  different  from  those  whidi 
bein^  somewhat  tiie  less  particular.  .  form  the  lines  in  question;  connected  with,  but  not 

The  absolute  water  Ic^l  which  exists  between  the  ^ir^nating  in,  ihe  same  fictions  which  pvoduoed  these* 
cmsponding  lines.  Whether  in  Glen  Roy  or  the  ad-  Where  a  lidce  is  inclosed  by  hills  of  a  considerable 
joining  valleys,  admits  of  a  most  ready  and  obvious  so-  dcdiyity,  whidi,  though  formed  of  rock^  is  also  cover* 
lotion,  by  supposing  that' these  were  onoe  occupied  by  ed  with  alluvial  matters,  we  find  it  skirted  by  a  gniveU 
ialtes,  nor  indeed  can  it  be  explained  <m  any  other  sup*  V  ^hore^  which  forms  an  inclined  plane,  and  constkutea 
position.  Omitting  Glen  Gloy  for  the  present,  sis  a  <i  vme  at  the  level  of  the  water.  This  ia  a£  greater  >or 
doobtful  connection,  we  find  that  a  fiee  communication  ^s  breadth,  according  to  the  declivity  of  the  hill,  the 
easts  throQghottt  the  Other  valleys ;  so  that  it  is  easy  to  quantity  of  alluvial  matter  present,  and  other  oircum* 
imagine  tbe  water  replaced  in  them  in  the  same  situa-  stances,  by  which  these  results  are  Occasionally  modu* 
tion,  at  some  onepouit,  where  they  would  form  one  in-  fied.  WhCh  we  examine  such  a  lake  by  sounding,  or 
tricate  lake.  The  boundary  of  the  surface  of  that  hke  when  we  enter  its  margin,  we  find  that,  after  a  3iort 
▼oold  be  the  lowest  line,  which  we  have  shewn  to  be  time,  it  deepens  suddenly ;  and,  if  tbe  section  is  case- 
tbeonly  oneof  wfadch  the  extensive  continuity  can  real*  fully  examined  by  the  sounding  line,  it  will  be  found 
Ij  be  traced.  That  boundary  is  now,  of  course,  deficient  that  the  declivity  from  the  point  downwards  resembles 
in  this  case,  where  the  bottom  of  the  valleys  has  an  exit  that  of  the  hill  above  the  water.  The  shallow  aone  is 
beneath  that  line,  but  this  will  be  a  subject  for  future  therefore  a  shore  applied  to  the  face  of  thehill^  and  not 
considentlaD.  coinciding  with  its  general  outline. 

Now  the  lines  in  question  must  in  all  cases  baTe  If  now  rocks  protrude  into  the  water  on  the  margin 
formed  the  shores  of  Uiis  lake ;  and  as  these  are  found  ef  &  lake  so  situated,  the  Aore  in  question  is  either  im* 
at  three  distinct  elevations  in  Glen  Roy  at  least,  it  is  perfectly  marked  or  altogether  wanting;  these  circum« 
piain  that  this  liake  existed  in  these  different  states,  and  stailces  being  regulated  by  the  partioalar  inclinations 
that  the  relative  depths  of  these  three  accumulations  of  of  these  rocky  points,  and  by  other  variations,  which 
vater  may  be  measured  by  the  critical  distances  of  we  need  not  here  notice  more  minutely.  Where  the 
these  lines  from  the  bottom  of  the -valley ;  blowing  for  declivity  is  greatest,  the  shore  is  /not  only  narrowest^ 
such  waste  as  the  operations  of  the  river  may  have  pro-  but  its  inclination  is  also  the  greatest ;  and,  on  the 
daced  since  it  was  drained.  The  outline  of  this  lake  eontraiy,  it  is  most  level,  and  of  the  largest  disnensions^ 
must,  therefore,  also  have  varied  at  these  different  ele-  where  that  is  least.  Where  rivers  enter  the  lake,  there 
nations,  as  must  the  nature  of  its  communication*  wlA  also  terraces  are  found,  which*  at  the  water  level,  most 
the  surrounding  valleys.  Without  maps,  we  could  not  necessarily  coincide  with  the  shores  themselves;  and 
pretend  to  conrey  an  idea  of  these  variations  and  con-  these  terraces,  or  rather  deltas,  are  of  the  greatest  di« 
nections.  From  the  certainty  that  the  lake  of  Glen  mensionsattheentranceof  the  principal  stream,  where, 
%  thns  occupied  three  different  depths,  the  nature  of  in. progress  of  time,  they  even  fonn  extensive  plains, 
the  retaining  obstacles  becomes  more  intricate,  as  does  so  as  at  length  to  exclude  the  water. 
that  of  the  operations  by  which  they  must  have  been  Now  we  know  not  that  we  couid'have  describediany 
removed.  appearances  more  exactly  coinciding  with  those  of  Gkn 

^ow,  in  examining  the  correspondence  of  thephe-  Roy.  If  any  one  lineand  its  terraces  be  traced,  under 
°omena  in  Glen  Roy  with  the  theory  of  a  lake,  it  is  ne-  all  the  modifiq^tioDS  visible,  it  is  in  every  point  a  per* 
<:essary  to  dear  away  some  imaginary  difficulties  from  feet  exempli ficatu»n  of  this  description  of  the.  shores  ef 
appearances  that  have  originated  in  other  causes.  Those  an  existing  lake.  It  is  not,  therefore,  to  be.  doubted, 
to  which  we  here  allude  are  the  terraces.  It  was  shown  that,  if  such  a  lake  were  now  to  be  suddenly  drained, 
tbatthe  hills  here  werecovered  widi  a  coat  ot*  sharp  or    as  we  suppose  Glen  Boy  to  have  been,,  it  would  have 
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Parallel'  precisely  the  appearances  which  occur  in  that  vallej-y 
Koadi.  as  far^  at  least,  as  all  the  reauisite  conditions  were  pre- 
sent. The  conditions  which  have  thus  led  to  the  pre- 
sent state  of  Glen  Roy,  as  far  Bfi  rcfi^rds  the  prolonged 
extent  and  uniform  appearance  of  the  lines,  may  bfe 
found  .in  the  regularity  and  general  similarity  of  the 
forms  of  Uie  including  hills,  in  their  uniform  and  rare- 
ly interrupted  faces,  and  in  the  generally  equal  thick- 
ness of  the  alluvia  by  which  they  are  covered.  Where- 
ever,  indeed,  these  conditions  are  wanting,  those,  very 
anomalies  occur  which  we  ought  to  expect  on  the  theo- 
ry thus  laid  down. 

It  is  now  proper  to  describe  the  manner  in  which 
the  waters  or  a  lake  act  in  producing  shores  of  this  ns^' 
ture,  as  being  the  same  in  which  the  assumed  waters  of 
Glen  Roy  must  have  acted  in  producing  its  lines.  This 
action  consists,  first,  in  the  powers  of  the  water  in 
diecking  the  -  further  descent  of  the  alluvial  matters 
which  are  constantly  descending  from  above.  As  these 
become  immersed  in  the  lake,  they  lose  a  very  large 
portion  of  their  weight  by  immersion,  which,  in  winter, 
being  oHen  render^  still  more  buoyant  from  being  en- 
tangled in  ice,  they  are  thrown  back  against  the  face 
of  &e  hills  by  the  incessant. action  of  the  waves.  Thus 
they  become  spread  along  its  sides,  and  often  distribut- 
ed in  a  very  equable  manner,  producing  an  inclined 
shore,  which  is  proportioned  in  breadth  and  declivity 
to  the  several  circumstances. already  mimticmed,  and 
to  the  time  during  which  this  action  has  continued. 
This  process  may  be  witnessed  in  innumerable  High- 
land lakes ;  and  wherever  there  is  a  prevailing  lee  shore 
in  consequence  of  the  course  of  the  winds,  it  is  render* 
ed  particularly  conspicuous,  from  the  superior  action  of 
the  waves  on  that  part  We  might  point  out  examples 
in  so  many  places,  that  it  is  unnecessary  to  enumerate 
any,  as  th^  cannot  be  missed  by  those  who  will  turn 
their  attention  to  this  subject.  But  we  may  here  add 
that  Loch  Rannoch,  wluch  is  especially  exposed  to 
westerly  winds,  displays  an  excellent  example  of  the 
kind  of  lee  shore  just  mentionedj  at  its  eastern  extre- 
mity. 

The  connection  ,of  the  terraces  of  Glen  Roy  with  an 
assumed  lake,  once  occupying  that  valley,  cannot  now 
be  a  subject  of  much  difficulty.  The  delta  which  we 
just  noticed  as  attending  the  entrance  of  a  principal 
stream  into  a  lake,  is  produced  by  the  i  same  action  of 
the  waters  as  that  which  forms  the  shores,  with  the 
sole  difference  of  its  being  exerted  on  a  larger  quantity 
of  materials,  of  which  also  there  is  a  perpetual  supply. 
The  joint  action  of  the  river  and  the  waves  continues 
to  level  these,  until,  by  the  growth  of  plants,  and  by 
detaining  sand  and  clay  in  the  time  of  inundation,  they 
rise  above  the  level  of  the  water.  Now,  in  Glen  Roy* 
if  we  assume  the  lake  to  have  stood  at  the  level  of  the 
lowest  line,  or  at  its  last  state,  it  is  easy  to  see  that  the 
pnesent  terraces  at  its  upper  extremity  which  coincide 
with  that  line,  are  the  ancient  deltas  of  the  Boy,  formr 
ed  at  the  head  of  what  may  be  called  Loch  Roy.  The 
lateral  ones,  at  similar  eleyations,  are  in  the  same  man- 
ner, those  which  accompanied  the  entrance  of  the 
Literal  streams  into  that  lake. 

But  we  must  explain  the  cause  also  of  their  present 
abrupt  declivities.  Were  a  lake  to  be  suddenly  drain- 
md,  its  deltas  would  be  found  producing  very  gentle 
alopes,  and  far  prolonged  at  their  bases..  But,  after  this 
4iperalion,  the  river  would  then  flow  on  the  alluvial 
bottom,  and  would  thus  act  on  these  deltas,  so  as  to 
undermine  and  cut  down  their  sides,  just  as  they  pr6- 
daoe  theaw  e&cta  on  the  alluvial  bottoms  of  valieysj 


where  they  shift  their  position  as  cireoBistaDeesdiinn^  Vm 
It  is  the  present  course  of  the  Roy,  in  like  msnner    Si 
since  the  drainage  of  the  lake,  which  has  worn  dowa  ^ 
the  original  deltas  to  their  present  forms  ;  the  variou 
subsequent  changes  it  has  since  undergone  having  b 
the  same  way  generated  the  successions  of  smaller  ter- 
races that  are  found  in  the  course  of  the  valley.    Thai 
have  they  not  only  acquired  iheir  present  funns  and 
dispositions,  while  in  certain  case^  where  particularlj 
exposed  they  have  entirely  disappeared. 

Thus  mucn  for  the  lowest  state  of  the  water  in  Glen 
Roy,  as  it  relates  to  this  question.    Nor  is  it  difficult 
to  account  for  the  absence  of  similar  terrsces  at  the 
higher  levels,  while  the  explanation  itself  tends  to  con* 
firm  the  present  views.    The  actual  condition  of  the 
valley,  it  must  be  remarked,  is  essentially  difTerent 
from  what  it  was  after  the  two  first  subsidences  took 
place  which  left  the  lines  high  impressed  above  the    | 
water.    In  both  these  cases,  the  bottom  of  the  valley 
continued  full  of  water,  or  waa  a  lake,  whereas  after    i 
the  last  subsidence,  it  was  entirely  drained,  and  became 
dry  land.    It  is  evident  that,  under  such  circumstancei, 
had  any  deltas  existed  at  the  two  upper  levels,  they 
must  have  gradually  been  worn  away  by  the  action  of 
the  waters,  for  want  of  a  sufficient  resistance,  Mbereis, 
on    the    final    drainage    of  the    whole,   they   weie 
left  in  their  original  integrity,  and  exposed  only  to  the 
gradual  dorrosive  action  of  the  river^.  which  al«o  by 
gradually  lowering  and  cbaiigin^  its  bed,  must  hare 
Portly  deserted  Uiem*    Nor  from  the  relative  state  of 
the  lake,  the  hills,  and  the  entering  rivers,  could  any 
considerable  deltas  have  been  formed  at  the  two  upper 
levels.    Still,  though  no  conspicuous  terraces  are  found 
at  these  higher  levels,  there  are  sufficient  indications  of 
them  in  many  places ;  while,   in  all,  tliey  lie  near  the 
entrances  of  the  torrents  or  rivers,  so  as  to  confirm  the 
explanation  which  has  here  beeri  given  of  their  origin. 
By  this  we  can  also  explain,  as  waa  formerljf  hinted, 
those  appearances  of  supernumerary  lines  which  ocoir 
in  different  places  among  the  principal  ones.    These 
are  the  remains  of  such  terraces,  or  deltas,  uBdermined 
and  demolLsbed  during  the  subeidenoes  of  the  ]$ke, 
from  causes  now  sufficiently  obvious. 

Now,  though  we  consider  this  theory  as  explsinin^ 
not  oniy  the  appearances  in  Glen  Roy,  but,  with  the 
necessary  modi 6cat ions,  all  those  in  the  adjoining  val- 
leys, we  are  aware  that  there  are  some  difficulties  unex- 
plained ;  and,  as  is  but  just,  we  shall  here  point  them 
out  The  chief  of  these  are  the  deficiencies  that  occur 
in  the  lines  in  some  places,  when  none  of  the  noore  ob- 
vious causes  of  their  absence,  formerly  noticed,  can  be 
traced.  A  few  of  them,  indeed,  aa  naa  already  bees 
shown,  assist  In  proving  the  truth  of  this  hypothesis; 
and  it  is  not  unlikely  that,  had  we  access  to  other  phe- 
nomena of  a  similar  nature,  the  whole  of  them  might 
equally  be  explained.  In  Upper  Glen  Roy,  as  an  io« 
stance  of  a  difficulty  there  is  only  the  part  of  one  line 
to  be  seen,  though  there  is  nothing  apparently  in  the 
nature  or  the  form  of  the  ground  to  prevent  it  ftoin  hav- 
ing  been  impressed  every  where.  A  considerable  d^ 
ficiency  also  of  all  the  lines  occurs  towards  the  bottom 
of  the  lower  valley,  together  with  many  partial  onei 
in  other  places.  The  rocky  nature,  of  the  ground,  oi 
the  peculiarities  of  the  slope,  will  not  account  fortbc 
whole  of  these ;  nor  is  it  easy  to  trac^ .  marks  of  receol 
waste,  by  which  they  could  have  been  obliterated.  8** 
milar  difficulties  occur  in  Olen  Gloy  and  in  Glen  SpesDi 
But  these,  however  inexplicable  they  may  yet  be,  srt 
by  no  means  sufficient  to  destroy,  acwoeiy  indeed  t^ 
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tad  nfteUe  a  theory  nipported.by  so  large  and  distinct  a 

m^  body  of  evidence;  and  we  shall  now  therefore  pass  to 

T^  anothefj  and  by  far  the  most  difficult  part  of  this  sub- 

ject,  to  that,  namely,  which  relates  to  the  manner  and 

pUoein  which  these  lakes  were  retained  during  the  pe- 

liods  at  which  they  existed. 

^0ri-    It  ^  1>0^  shown,  that  the  level  of  the  upper  line 
imie  of  Glen  Roy  is  far  higher  than  that  of  many  of  the  val- 
la   kj8,  or  than  much  of  the  surrounding  land  which 
^   would  DOW  afford  a  passage  to  the  waters  of  this  ancient 
21'  like  into  the  sea.    No  water  could  now  therefinre  stand 
,^  at  that  level,  unless  all  these  openings  were  obstructedt 
^vipor  nised  to  at  least  a  higher  elevation.    The  same 
holds  ffddd  for  the  lower  levels,  whether  in  this  valley 
or  in  Siat  of  the  Spean.     To  determine  the  position  of 
thete  barriers  or  obstructions  is  the  first  point  necessa- 
jj,  and  it  is  attended  with  no  small  difficulties ;  with 
djfficolties  indeed  so  complicated,  that  we  cannot  pre- 
tend to  surmount  them  in  our  present  limited  state  of 
ioofrledge  respecting  the  former  changes  of  the  earth's 
tarface.    We  shall  first  confine  this  inquiry  to  Glen 
^j,  as  forming  the  principal  picture.     It  is  difficult 
enoogh  here  to  understand  the  nature  of  this  obstruc- 
tion, or  the  former  state  of  the  ground ;  but  that  diffi* 
caitj  fa  much  increased,  when  Glen  Spean  and  Glen 
Q]aj  are  taken  into  consideration. 

It  has  been  shown;  that  if  water  was  accumulated  as 
high  as  the  uppermost  line  of  Glen  Roy»  or  so  as  to 
fonn  the  first  Loch  Roy,  it  would  fiow  for 'a  certain 
depth  by  the  eastern  extremity  of  the  valley,,  or  over 
Loch  Spey  to  the  eastward.    There  also,  had  it  com- 
municated at  the  lower  extremity  with  Loch  Laggan 
or  Glen  Spean,  it  might  flow  out  at  the  eastern  end  of 
that  lake,  and  that  even  till  it  had  subsided  to  a  fiu: 
lower  point,  namely,  to  one  not  far  removed  above  the 
level  of  the  bwestline.    But  it  would  also  fiow,  and 
that  more  completely  than  by  the  former  route,  into  the 
Caledonian  Glen  through  Glen  Spean»  so  as  to  find  its 
wajinto  the  Western  Sea,  either  by  Loch  Shie^  Loch 
£ili  or  Loch  Ness,  or  by  the  whole  of  these  openings. 
It  is  evident,  therefore,  that  not  only  the  condition  of 
the  present  apertures  of  these  valleys  must  have  mate* 
rially  differed  front  the  former  one,  but  that  all  the  ad- 
jmDtDg  country  must  have  been  different  from  what  it 
iflnow.    Every  one  of  these  apertures  must  at  any  rate 
^ve  been  closed  by  obstructions  or  barriers  of  some 

To  attend,  in  the  first  place,  to  the  eastern  extremi^ ; 
^e  it  not  much  land  required  at  Loch  Spey,  to  ele- 
Vitethat  point  sufficiently  to  render  it  possible  for  wa^ 
ttt>  to  stand  at  the  highest  level  of  Glen  Roy,  as  far  as 
this  point  is  concerned.  If  there  is  any  -difficulty  in 
>ccoanting  for  the  subsidence  of  this  point,  it  is  a  mere 
trifle  compared  to  the  rest ;  nor  need  we  dwell  on  it^  as 
the  loss  of  water  by  this  aperture,  should  it  have  oc- 
corred,  conld  have  little  effect  as  to  the  phenomena  in 
general. 

The  question  that  relates  to  the  eastern  barrier  of 
Glen  Spean  is  far  more  difficulty  if  we  suppose  that 
Glen  Roy  and  that  valley  formed  a  common  lake  at  the 
hi^est  levels.  But  as  there  are  no  traces  of  the  two 
vpper  ones  in  this  valley,  there  seems  no  necessity  for 
*d^ng  a  supposition  which  only  augments  our  diffi- 
culties. In  the  lowest  condition  o£  both  they  unques- 
tionably formed  one  lake,  because  the  lowest  line  is 
omtinuous  through  both.  The  two  upper  states  of  the 
^  may  be  supposed  to  have  been  confined  to  Glen 
&7.  If  we  were  to  adopt  the  opinion,  that  Glen  Spean 
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and  Glen  Roy  formed  one  coannoA  lake  at  the  highest 
level,  it  is  evident  that  the.eastem  barrier  of  the  for- 
mer, near  the  head  of  Loch  Laggan>  must  have  been 
much  higher  than  it  is  now ;  namely,  the  difference, 
and  somewhat  more,  between  the  highest  and  lowest 
lines,  or  £94  feet.  Should  such  a  supposition  be  adopt- 
ed, it  is  plain  that  some  considerable  change  must  have 
taken  place  in  the  state  of  this  barrier,  and  from  causes 
which  we  have  no  means  of  assigning.  But  as  the 
same  difficulty  exists  in  examining  the  western  outlets, 
and  as  there  is  no  occasion  to  multiply  these,  we  think 
it  a  more  safe  conclusion  that  these  formed  the  great 
exit  of  the  confined  waters,  and  that  no.  very  material 
changes  have  occurred  either  at  the  east  end  of  Loch 
Spey  or  Loch  Laggan. 

If  now  we  turn  our  attention  to  the  western  end  of 
Glen  Roy  and  Glen  Spean,  we  shall  find  that  they 
unite  in  one  common  valley,  which  communicates  by  a 
very  wide  opening  with  the  great  Caledonian  Glen. 
Both  Glen  Roy  and  Glen  Spean  also  bear  the  continu- 
ous marks  of  the  lowest  line,  which  further  extends  ikt 
down  ^his  common  wide  valley,  to  a  point  at  no  very 
great  distance  from  where  it  loses  itself  in  the  great  glen 
as  it  opens  Into  Loch  Eil.  There  has  therefore  been  a 
lake  at  the  level  of  the  lowest  line,  common'  to  Glen 
Boy  and  Glen  Spean ;  and  consequently  the  barrier  by 
.which  it  was  a>nfined,  must  be  placed  at  a  point  at 
least  beyond  Teindrish,  where  this  line  ceases  on  both 
sides«  Now,  such  are  the  nature  and  form  of  the  ground, 
that  it  is  impossible  to  imagine  any  such  barrier  placed 
here,  without  its  occupying  even  the  vale,  or  great  fiat 
of  the  Lochy.  This  is  one  of  the  6nt  mat  diffiduities 
that  occurs  in  assigning  the  place  of  this  obstruction, 
and  it  is  possible  that  it  ought  to  be  removed  to  some 
point  more  distant.  This  should  particularly  be  the 
case,  if  in  Glen  Gloy  and  Glen  Roy  the  lines  were  on 
the  same  level,  as  these  also  should  then  have  formed 
a  common  lake.  But,  respecting  thiapoint,  it  has  been 
seen  that  there  is  yet  some  douM. 

Should  the  barrier  in  question  have  been  thus 
distant,  it  must  have  happened  that  part  of  Glen 
Lochy  should  have  been  induded  in  a  common  lake 
with  Glen  Roy.  If  also  Glen  Gloy  is  included,  then 
xhat  boundary  must  have  lain  to  the  niHrth  of  the  open- 
ing of  this  valley,  and  beyond  the  limits  of  Loch  Lochy, 
which  must  of  course  have  been  included  in  this  general 
lake.  But  when  we  attempt  to  determtne.the  true  point 
beyond  Loch  Lochy,  we  become  entangled  in  insur- 
mountable difficulties,  nor  is  it  possible  to  fix  on  one 
that  will  satisfy  the  requisite  conditions. 

If  now  we  turn  our  attention  to  the  southern  or  lower 
end  of  Loch  Lochy,  we  find  it  terminating  in  a  wide 
alluvial  plain  communicating  by  large  openings  with 
the  sea  at  Fort  William,  and  with  the  wide  valley  in 
which  the  western  branch  of  Loch  Eil  lies.  If  it  is 
necessary  to  selects  place  for  a  barrier  here,  and  it  is 
plain  that  under  thb  view  more  thanone  is  required, 
we  should  be  led  to  chuse  the  narrowest  part  of  this 
opening,  which  lies  at  Fort  William,  between.the  skirts 
en  Ben  Nevis  and  the  opposite  hills  of  .Ardgowar.  The 
aspect  of  the  ground,  the  course  of  the  waters»  and  the 
nature  and  disposition  of  the  rocks, .  render  it  difficult 
to  select  any  other  point  nearer  to  the  opening  of  Glen 
Spean. 

But  as  there  is  another  free  passa^  to  the  sea  here 
through  Loch  Shiel  and  Loch-  Moidart,  another  bar-«. 
rier  must  be  conceived,  to  have  existed  in  this  place. 
This  would  imply  one  ancient  lake,  occupying  Glen 
Roy,  Glen  Spean,  Glen  Gloy,  the  great  Caledonian 
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Qitttf  from  MM  ttNEMfira  noraitffii  pciiDt  to  Pott  Wi l« 
2m>,  Ldch  ArMgi  «Ad  Um  WHf«rn  port  of  Loeh  E\h 
io  tome  uAdoUDcd  pdkit  tcmnrdt  the  Western  Sea* 
Thii  MpfMHitloii  rem  on  the  probabHity  of  Olen  0\af 
li« vlog  Mtn  .fodhided.  If  ciMt  i»  omitned^  the  extent  of 
tUf  teagififtry  Uk^  bocora^s  proportionabl j  dioiinisbed. 

One  of  tMr  asinor  ^fficulties  in  this  soppositioDy  la 
tlie  atbacnot  of  %v>Aaef'4narka  or  lanes  roiiM  those  hinis 
ti^iah  kKlude  tha  Talley  of  the  Loehy,  as  these  ter- 
HtlAMe  avstt  bafoM  Okn  Spean  joins  it,  and  are  found 
fie#haw  aftarwards»  TKat  absence  woald  not  in  it* 
wMf  hottevoTy  offer  an  unanswerable  argument  against 
tins  position  of  the  supposed  barrier;  as,  in  so  many 
oilier  plaossy  tttese  lines  ate  wanting  where  they  must 
ortflinally  have  existed*  Nevertheless,  those  who  are 
inomed  to  thtnk  otherii^set  may,  if  they  please,  sup- 
pose thoe  this  barrier  has  existed  somewhere  about  the 
pYoae  where  the  lines  of  X^kn  Spean  now  terminate. 
B«t,  wherever  this  dam  or  obstruction  did  exist,  it 
must,  in  the  Arst  instanoe  at  least,  have  given  way 
suddenly,  to  permit  the  waters  to  quit  the  shore  whidk 
Ihtms  the  present  linoy  however  the  remainder  of  it 
may  have  been  worn  away  by  subsequent  operations^ 
That 'no  water  remained  long  pent  up  after  this  first 
breach,  is  rendered  probable  by  the  absence  of  any 
lines  beneaHi  iMft  lowest  one>  We  must  now  return 
to  Okn  Roy,  as  fiir  as  it  appears  to  have  been  inde» 
pswdent  of  this  larger  lake  oocupyingOlen  Spean. 

The  oompleie  and  sudds*  transition  from  the  first 
or  nppettnest  to  fke  second  Km  of  Olen  Roy,  and  the 
aimllsf  transition  Ifom  tliat  to  tile  lowest,  show  that 
Loeh  Moy  had  subsided  at  two  difietent  intervals,  be* 
ibre  that  ihhd  and  last  aubsAdence  which  emptied 
alihe  the  lake  of  G4en  Spean.  Now,  as  we  already 
hinted,  since  no  marks  of  these  two  upper  lines  are 
feund  fn  Glen  Spean^  and  as  it  possesses  no  barrier  to 
the  east  by  which  water  could  there  have  been  dam* 
ioed  at  this  height,  we  need  not  suppose  that  it  parti- 
cipated in  this  lake  of  Glen  Roy  at  these  two  early 
periods.  We  must  theiefore  discover  a  new  barrier 
lor  this  purpose  at  the  west  end  of  Glen  Roy  itself,  on 
the  suppositmn  that  at  its  two  upper  levels  it  formed  a 
distinct  lake^  and  that  it  only  became  united  with  the 
hike  of  Glen  Spean  at  the  lowest  onoi  or  after  the  ae- 
ocmd  substdeace  of  its  waters. 

This,  of  course,  must  have  exiaasd  at  the  very  exit 
of  Glen  Roy,  as  die  upper  lines  aT«  both  marked  to 
no  great  dislanoe  from  that  point.  This  barrierj^  also, 
l«ke  the  former,  must  have  fiuled  suddenly  at  two 
distinct  and  distant  intervals.  Neither  oould  raoeh 
time  havo  intervened  between  these,  otherwise  the 
lines  would  have  been  less  strongly  marked,  while 
intermediate  onee  would  also  have  been  found.  We 
admit  that  by  thus  supposing  two  western  bsnieiu 
in  different  places^  instead  of  one,  the  difficulties  am 
increased;  but  this  supposition  ia  neoessanr  on  the 
foKgoiog  view  of  the  original  sute  of  Gkn  Spean. 

it  is  proper  to  ask)  to  what  causes  the  failure  and 
c^appearance  of  these  barriers  could  have  been  ow- 
ing;* nor  can  we  assign  any,  consistent  widi  our  know- 
ledge of  the  actual  revolutions  d  the  earth  in  this 
place,  but  the  oorrodiog  power  of  the  streams  issuing 
Irem  thes^  lakea  I  if  indeed  that  will  account  for  the 
apparent  suddenness  of  the  event,  and  the  great  ded^ 
even  of  the  intervals.  Whatever  causes  may  however 
have  led  to  tile  first  eraeaations  of  these  waters,  the 
'  gradual  oetion  of  the  livevs  on  the  surfaces  of  the 
grc^nd  siB«e  their  drainage,  i§  perhaps  ^uite  sufficient 
aoaocouBl  ht  tiio  present  appearanee  m  the  valleys 


and  the  toad  dkanpearance  of  diese  andeat  boutidt.  fiti 
ne$:    It  is  possible  also  to  conceive  that  ^ear  bsrrinv  Jiai 
might  hate  been  of  such  a  mrtnire  as  to  hwt  becQ  ^^ 
suddenly  brdken  down  to  the  different  levels  by  the 
mere  weight  of  the  w^ter  above  thmtk    Esrtbquskei 
and  convulsions,  as  is  usual    on    simftw  oocsfiont 
among  vulgar  geologists,  have  klso  been  suggested  as 
the  proftiabk  causes  of  these  phenomena  ;'  and  thus  the 
fkikxfes  of  the  bairlers  in  question  havo  been  suppoted 
to  be  connected    Wfdi'  some   imsginary  eonrukioR 
wbidi  formed  the  Oieatr  Caledonian  Oleit.    It  is  pot. 
aible  that  some  sucti  event  may  in  ancient  times  hare 
separated  these  two  paits  ofScodand;  but  wetrein« 
competent  to  reason  to  any  purpose,  where  we  hire 
neither  f^cts  nor  onalo^^es  to  guide  us.     Whaterer 
may  be  thought  of  this,  it  is  scarcely  possible  ^ 
such  an  event  shonld  have  taken  place  within  that 
period,  or  rather  those  penods,  which  evsctnted  the 
waters  ef  these  kikes.    Three  such  convulsioM  nmt 
have  been  produced,  and  these  at  immense  intends  of 
dme;  as  is  indicated  l^  the  nature  of  the  dtoresfor 
each  successive  lake.    CJr  such  there  is  no  probabiK* 
ty ;  and  most  assuredly  not  within  any  period  durint 
which  the  present  general  state  of  the  surfiiee  existed 
Our  present  rivers,  and  our  preeent  alluvia,  have  been 
determined  and  modified  to  what  they  are  now,  aince 
any  great  changes  of  this  nature.    Neither,  if  we  ins* 
gine  ftucft  a  convulsion  limited  to  the  last  fsilure  of  the 
barrier,  could  it  possibly  have  occurred  without  en- 
tirely disturbing  the  condition  of  the  surroondiitt 
eonntry.    More  particularly,  it  ratist  have  ifisturbed 
the  noied  regulat-ity  of  those  appearanees  in  Glen  Rof 
which  existed  before  it.     Ttds  nrfvmiefi^  we  thmk 
quite  satisfactory  against  the  opinion  that  attribotes 
these  events  to  eaithquakes  or  convnlsioRe,  and  thert- 
fiore  we  shall  dismiss  this  part  of  the  subject. 

Of  Loch  Treig,  it  is  unnecessary  to  take  any  poti* 
cular  notice,  as  it  is  connected  in  the  same  trsin  of 
reasoning  as  Gkn  Spean,  of  which  H  fbims  a  pan. 
But  Glen  €Moy  still  removes  a  few  words,  on  the  ssp* 
position  that  its  only  Ime  is  really  elevnted  above  the 
highest  one  in  Glen  Roy,  of  which  we  formerly  ex* 
pressed  doubts,  though  shown  to  be  aiy  by  our  own 
observations.     On  this  view  it  would  teqak^  a  seps' 
rale  barrier  of  its  own,  somewbevw  towurd  its  lowei 
extremity,    as  it  must  have  formed  an  independent 
lake.    One  failm-a  akme  is  also  here  leipiisite  to  an- 
swer the  conditions,  but  we  need  not  dwell  longer  cm 
this  subject.    In  concluding,  We  cnn  only  asy,  that 
though  this  part  of  the  history  of  the  aaciewt  tuie  of 
these  vidleys  is  thus  beset  with  dtfficolties,  we  mt 
compelled  to  admit  the  general  principles,  and  mtnt 
be  for  the  present  content  to  think  that  the  fowgoay 
views  are  just,  however  we  may  faaiw  jret  hiUA  m 
OKplsinIng  all  the  details  connected  with  liMse  kaig 
past  events. 

The  difficulties  which  we  have  thus  stated  lalstiBg  J 
to  the  nature  of  the  barriers  by  which  these  kkes  must , 
hsve  been  letamed,  have  led  soow  persona  to  inagiat , 
a  diflerent  mode  by  which  the  watera  usigfit  have  been  i 
kept  at  the  recpiisite  height,  and  br  whiob  they  mtgbt 
afterwards  havet^een  chained.    Thia  liypothseis  sup- 
poses, that  the  forms  of  the  valleyo  bmvm  been  always 
the  same  as  they  are  at  presswt,  and  tluit  the  imafpa- 
airy  dams  or  bairiera  were  hodhiDg  elee  than  the  waters 
of  the  ocean. 

If  this  be  admitted,  the  lake  its^f  nswae  have  been  a 
porttoQofihesea;  or  Loch  Hoy  amd  Xjooh  ^poai  ma* 
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iltoi  JuiebecQ  Jia  loAaiW  flallif,  M  Kell  Mlli«  lakt  of  battanof  suchAbtjoftlwooetniiuidiRwhichthetea  Pvaiui 

vik  GlenGlor.   I1i«lineBfoaQdiDtb€«ev«UeyA  iwediera-  muat  Ivlto  rested  so  long.    Those  lodb  vbichreaU/    ^^^•^ 

r*'farettftsWe%orthejictianoftb9tea«t4iStrai}tlovdb  ^  bdoi;^  to  the  Ui^m  pmved  byxhe  apundiog  lixio'  '""'V^'*^ 

Boit iiAve  pffpduoedaU  the  wie«raocr»  wUnb  wm faivo  to  cooUin  such  depoBhs;  vhilcy  where  the  water  bat 

10  miooielj  reviewed. .  It  wul  not  xemire  muA  la-.  ^Teea  compelled  to  cedre  in  consequenoe  of  the  latere! 

boHT to  exinitte  joto  the  tciiAof  tbk  oprnjon*  eemeay  ioenetfe of  the  land,  the  aDuvial  laadi,  now  laid  dry, 

of  tbcargomaUi already  iMediaxefiuUtioo  of  contain  decided  tiaoea  of  their  manoe  origin.    TUaie 

ttie  former  faypotheaet are MniaUjapplioable to thiaone*  aeoiarlyehle  in  that  low  tract  whieh  lieatetween  Camp* 

We  do  00^  im  the  first  fuaoe,  believGo  that  die  level  beltown  and  Machrianiab  Bur*  and  which  once  render* 

tfthe  aea  haa  oYer  iipdergoneauch  cfaangea  as  thia  hy  ^  ^  MuU  of  Cantyre  an  island ;  apd  it  is  even  more 

po^eos  would  esquire.    Even  were  we  to  adaai^  conspicuous  in  Ishu  where  a  deep  marjtiiae  deposit 

vUcb  ire  do  nol;  that  the  elevatiQB  of  the  land  above  fiwma  the  neck  of  land  which  now  aepsrates  Lodundaal 

tbe  MS  has  arisen  fran  the  subsideDoe  of  the  latteTi  and  from  tocfa  Gminart,    IC  aa  we  formerly  attempted  to 

notfrom  the  liaiiv  of  the  fonuciv  the  present  clasa  of  afaow,  GJen  Roy  waa  once  dry  even  betbce  it  bmene 

ftdsoovld  pot  poattUj  be  within  the  liaiita  of  th«ea  the  repeptade i«  a  lake»  the  JiffiCTilties  here  stated oq 

ictioDf  or  that  period  of  time;  aince  they  belong  to  this  h3rpothesi8  become  still  greater.    But  they  are  al* 

thatfar  move  lecent  one  which  anocaeded  to  these  ready  nxaopflraUc^  and  we-  akall  theceGoire  make  no 

erota,  of  whatever  aataxie  they  were,   end  during  acmple  in  rejecting  that  which  appeers  to  ua  amosig^ 

viuch  the  present  aiiriaoa  of  the  land  aequired  and  the  most  gratuiloua  and  untenable  of  aU  the  theorjea 

Dantained  the  forms  it  now  displaya,    AsMu^adly  the  which  have  been  pnqpoaed  en  this  anl|pct    We  admit 

pctf  refolutiflpe  thatoauaed  the  present  diiyositum  of  that  the  lutare  oi  the  barriers  and  their  changea  forma 

the  tts  snd  land,  wew  loog  prior  to  the  time  in  which  the  most  difficult  jpart  of  Bn  MaecuQoch's  Theory  ;  but 

Glffi  Boy  and  the  neighbwmng  valiejra  acquired  that  that  whkh  on  thia  view  is  merely  a  matter  of  difficulty 

pqiBsncDce  of  form  which  ia  ieriifateff  by  their  pbepo>  nayt  on  the  present  oo^  be  oooaidered  aa  foirly  im^ 

ncDiofvariouakioda.  posaifale. 

We  as  little  admit  tbarthe  level  of  d^  sea  baa  under^^ 

ri  say  spprerishle  cbaiyea  ainoe  the  time  at  which       If  wehavetbna  breiight  to  a  osoduaion  the  history  G«nerai  re- 

fresent  dispositiqp  q£  the  land  waa  detesmined.  of  ^^  principal  (acts^  and  the  zeasoninga  which  below  marki  oi^ 

That  the  relative  level  of  the  sea  and  land  has  chai^^  to  this  aulyjcct,  there  ia  jet  ground  for  aome  osefid  and  ^^^  >^^* 

lod  ii  occasiendfy  ohavpug*  we<jk»iw>tdRBjr.    But^in  inteneaiing  reaurks  on  the  aurrounding  etate  of  the°^*^^ 

QUQj«es,eaQntheoiMUofIta]y,  this  has  evidMiUf  eoontry,  as  connected  with  theae  revobuaona.  We  ahall  !^^'^'^. 

ttuenHrom  the  vaciUaUona  ia  the  atate  of  Am  laodaml  inake  theaeaa  brief  aaipsaible.  ingGitn 

iuelmtion,  not  ia  thatof  the  aea*    61%ht chaaigaaalsa       Xf  the  gr^  Caledonian  glen  waa  once  occupied  bw  Boj. 

Qcoir  io  ccrtaut  ^wa  or  ohwmela,  &om  the  gradual  ao»«  ^e  aeig  as  is  commonly  auppeeedf  tbe  prrsfnt  lancC 

Qnonlstiop  of  materiala  op  the  bottou^t  iwt tberaaie  paiw  which  forma  ita  bottonv  and  which  ia  now  elevated 

till  SI  well  ea  trifliagfeolqgistsj  who,  while  they  talk  abon(t  nine^  feet  abeye  the  level  of  the  water*  must 

vitheaae  aboi^tjiHeaMons  of  the  level  pf  the  ae^aaifi^  have  been  deposited  b;|^  rivers»  or  other  amdo^ua 

iailhcain^ple8tof<yeratwiis>forjftthet,tbis  caooethapii.  canses^andtbewboleolitmuatbeaUttvial.    By  aome 

palDanyoee  piece  witbout  aflbotiqgihe  whole  asean.^  partial  accumuUtion  of  these,  have  also  been  formed 

Vii  they  foi^et  also  that  auch  cbangoi  aa^oesaarUy  im*.  the  dama  which  separate  the  aeveral  lakea  fi-om  each 

plytbeBestnuctioRor  geoeratJonofwholeoceaM^aod  other  and  from  the  sea.    It  ia  plain»  indeed^  that  these 

tMie  often  within  abort  perkx^  of  time.    That  tli^  aea  albvia  are  slowly  augmenting,  and  at  aome  fotur^  if 

ibopIfL  in  thia  place,  for  eimif>U^  have  ato(v)  on  a  level  far  distant  period,  the  effect  will  be  to  fill  up  all  the 

with  the  upper  lineaf  Glen  w^,  it  ia  m^eiaite  that  the  lakes*  and  reduce  the  whole  to  a  dnr  gLen»  conducting 

vhole  Qceaxk  ahouldalso  et  thi|t  ^^riod  hiur#  8|«od  1^60  riv«cs  to  the  northward  and  the  aoutnwanL  Thua»  the 

feet,  or  thereahoutp  higher  tiMA  it  doeaiMW^  a  atate  of  first  prQcesaherexnust  have  been  that  of  aocumulathiig 

tlsy  which  ^ttst  have  helon^^  to  a  f^dlScmit  ailuviavorr^isi^g  the  level  of  the  bottom;  while,  at  the 

eoria  fiom  that  which  we  aw  affyiainrefl  auth>  same  tima;  the  deatructaou  of,  the  baraiera  of  Loch 

Bttt  we  knaw  tbal^  even  io  mite  ^  s<»ch  Mm^  Spean  rec^uired  a  reverse  opemtionp    Theae  are  «ot, 

9au  as  thiih  there  aae  j^eoiopa  who  atiU  ohoae  to  im«  however,  incompatible  under  conceivable  rireeanstaaoaa, 

VM  auiJ^  a^cd^tiona  m  th^  eleiEalion  of  the  ace*  ^   but  we  eannat  ^jpan  any  space  to  enter  on  ijsaof  meea 
wii]  admit  thia  cause,  and  inquire  with  what  sucoms  it    of  these  abstruse  discuaaiona. 

g^haMpKed  ta  the  eaplanatirU  of  these  OTearanfffs.  ButtfaereisaoQnaeqyenceimicbmoaepuxaliiigUianL 

liGlenOpy  umatbuaAipentotbesea^and  if  iu  liaaa  evea  this,  to  be  deduced^oaa  seme  of  tbephenomina 

«( to  be  cooaiderod  4a  aaoient  sea  ahmw,  the  s^bole  of  Qlen.  Boy,  end  whiclvJieing^  of  a  general  nature,  waa 

POMP  must  haye  uade^goue  three  aiwessiye  d<B»essiona  reserved  to  thia  place.    Xu  mao^  places,  the  linea  enter 

Qfuilexel  at  ibre^ distant  ijatervala;  since  miecb  tiuas  into  the  furrows  ou  thefacea  of  the  hills  for  a  oentab 

{tafuiiedto  produi^auehahaeosaa  tbei»eli^  apaee^  without  being  prolorJU;^  aU  thnn^h  theou    It 

^»  becn^    i^t  these  priods  alao,  it  must  have  atciod  ia  evident  from  an  eaamioation  of  these  furrowa^  that 

tvhiu  theorqet  CaledQnian  Okw^  as  weUaa  iaa  vast  thev  have  been  foipaed  by  tbe  water  coursea  which 

^Hiabcrof  the  pcetentaealoebs  and  valhyaof  Stoetiaoic^  stilt  occupy  them»  JBut aa  ihey  bpur  the  marka  of  iba 

vlupb  are  eapictly  similar  to  Glen  Bmt  in  their  natuae.  lines  throv^b  the  ontei;,  or  moat  ancient  part  mdy*  it  ia 

j^e^iuQo  otJbev|>laoe4:aotba  sameJ^it¥iof  eSmtabo  plain  that  these  jyines  are  posterior  in  tiaae  to  tbtf 

wpori9ed,ffMvrawQtherpbeiy>mem«faa^^  part  of  the  furrow,  or  bed  of  the  torrent,  whiphbeaaa 

tUfihoeuId  jiieti&  jucb  a  aunpoeitioop  their  mark^,  amleoterior  to  the  deeper  psrt,  where 

1^  these  groffwolJiaGtiona  11^  n)#y  add  aei^  these  are  wanting.   JSutifwenowconeeisretheweter 

OH  nitote.     Hq  manoe  Tepaii^  eoat  in  Glen  Uof^  of  tbe  lake  to  hay q  etpod  at  tbe  height  of  the  upper 

luv.sm  ihew  gay  ii9idiiat»ona^  those  4^poaita^eak  Une,  it  ia  evident  that  th^  fiwov  ffen^cated  bv  the  iei» 
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Ptrallci  and  so  far  below  it  also,  as  is  necessary  to  admit  the 
Bflftdg.  ^  depositions  of  tbese  lines,  or  shores,  on  its  sides ;  still 
"^^  less  to  have  continued  and  repeated  the  same  opera- 
tions at  the  lower  levels.  The  descent  of  the  torrent 
must  have  ceased  as  soon  as  it  met  the  lake,  and,  there- 
fore, diose  parts  of  the  furrows  which  are  of  higher  or 
equal  antiquity  with  this  lake,  as  that  is  determined  by 
the  presence  of  the  lines,  could  not  have  been  formed 
by  such  torrents.  It  seems,  therefore,  necessary  that 
such  parts  of  the  furrows  as  bear  the  marks  of  the 
Hues,  should  have  existed  even  under  the  waters,  or 
before  they  were  accumulated  in  the  valley ;  while  the 
bottoms  of  the  same  channels  which  now  bear  no  marks 
of  this  nature,  have  been  produced  by  the  corrosive 
action  of  the  same  torrents  since  the  drainage  of  the 
waters. 

We  are  aware  that  this  is  a  piece  of  delicate  reason- 
ing, and  some  of  our  readers  may  possibly  think  that 
it  IS  over  refined.  But  if  it  be  just,  there  must  have 
been  lateral  water  courses  in  Glen  Koy,  flowing  down 
the  hills  far  towards  the  bottom  of  the  present  valley, 
and  in  times  more  ancient  than  the  formation  of  the 
lines.  They  were,  therefore,  more  ancient  than  the 
lake  itself;  or  there  was  a  period  prior  to  the  state  of 
a  lake,  in  which  Glen  Roy  was  a  dry  valley,  orat  least 
a  lake  of  less  depth  than  the  most  ancient  one.  For 
this  end  we  should  also  require  the  formation  of  a  bar- 
rier, as  well  as  its  subsequent  removal ;  and  that  within 
a  period  subsequent  to  that  at  which  the  present  distri- 
bution of  hill  and  vallev  was  madci  ana,  therefore,  in 
times  comparatively  modem. 

Some  other  geological  inferences  of  no  small  import- 
ance may  be  made  mm  the  appearances  that  have  thus, 
been  described,  and  without  the  necessity  of  adverting 
to  the  precise  nature  of  the  actions  wnich  produced 
them,  or  even  with  the  admission  that  ahy  of  the  reject* 
ed  hypotheses  were  the  true  ones. 

There  can  be  no  doubt  that,  on  any  supposable  case, 
these  lines  are  of  very  high  antiquity.  Now,  where- 
ever  they  arefound  on  simuar  slopes,  on  similar  ground, 
or  generally  in  the  same  circumstances,  they  present 
8u(£  resemblances  as  to  entitle  us  to  conclude,  that 
had  the  ground  been  uniform  every  where,  they  would 
have  been  every  where  equal  and  similar.  Yet,  as 
they  lie  at  different  elevations,  they  are  unequally  sub- 
ject to  the  action  of  the  chief  causes  of  waste,  namely, 
the  descent  of  watier  along  the  slopes  of  the  hills,  and 
they  should,  therefore,  have  shown  distinct  and  differ- 
ent marks  of  waste,  had  these  causes  been  of  an  active 
nature.  Had  such  causes,  indeed,  been  very  active, 
they  must  have  been  obliterated,  instead  of  having  suf- 
fered, as  they  have  done,  so  little  injury ;  for,  if  they  had 
suffered  much,  that  waste,  in^the  doctrine  of  chances, 
must  have  been'unequ^.  We  may,  therefore,  consider 
them  as  differing  but  little,  even  at  this  distant  period, 
from  the  condition  in  Which  they  were  left  by  the  sub- 
sidence of  the  water,  or  by  the  cessation  of  the  genera- 
ting causes.  The  general  condusion  from  this  is,  that ' 
the  waste  and  descent  of  hills,  however  certain  it  may ' 
be,  is  a  very  tedious  operation.  We  are  here  furnished 
with  certain  unlknown  limits,  but  vety  wide  ones  we 
•re  «ure,  within  which  we  can  estimate  that  little  waste 
has  been  suffered  bythe  sides  or  summits  of  the  hills  of 
Olen^Roy. 

Sobie  other  important  facts  respecting  the  aHu via  are 
also-deducible  from  these  appearances.  It  has  been  re- 
marked, that  the  lines  are  formed  in  two  distinct  sets 
of  alluvia.'  The  one  of  these  occurs  at  the  upper  part 
4if  tbe  gleii,tnd  it  oooaists  of  sharp  fragments  tnttfasve' 


been  subjected  to  no  distant  transportation.    These  fud 
are  the  result  of  the  tedious  process  of  waste  acting  oq   EJ 
the  summits  of  the  hills,  as  is  proved  by  thdr  identity  ^ 
With  the  natural  rock,  by  their  irregular  forms,  tnd  by 
other  circumstances.  The  chief  of  these  last  is  die  inter. 
mixture  of  clay  with  the  fragments ;  an  important  duJ 
racter  belonging  peculiarly  to  these  alluvia  of  descent, 
as  they  mav  be  called.    Transported  alluvia,  beiidei 
that  their  fragments  are  rounded  and  heterogeneoui, 
alternate ;  the  larger  pieces,  the  gravel  and  the  sand, 
forming  a  kind  of  distinct  strata.     If  day  should  hspl 
pen  to  be  present,  it  is  disposed  in  a  similarly  separate      i 
manner,  and  not  intermingled  with  the  coarser  mate« 
rials.    Now,  if  we  consider  the  case  of  the  untrani- 
ported  alluvia,  or  those  which  cover  the  faces  of  the 
hills,  it  is  evident  that  a  great  length  of  time  most  have 
been  required  for  their  accumulation  before  the  linei 
were  formed  in  them.    We  have  also  seen,  that,  from     ^ 
the  very  little  change  these  lines  have  undergone  since 
their  formation,  scarcely  any  wearing  of  the  faiUs  bis      ^ 
occurred,  or  any  deposition  of  fresh  alluvia  of  descent      , 
formed  since  the  period  at  which  they  were  traced, 
distant  as  that  may  be.    Thus,  we  are  necessarily  car. 
ried  back  to  a  remote  antiquity  indeed,  previous  to  the     \ 
formation  of  these  lines,  fpr  the  deposition  of  the  great      , 
quantity  of  alluvia  which  form  such  a  thick  covering     . 
on  the  hills,  and  which  must  have  been  produced  da* 
ring  a  very  long  period  prior  to  the  draiuage  of  die     ., 
lakes. 

The  following  reasoning  is  no  less  intricate,  and  the 
consequences  no  less  remarkable:    As  the  alluvia  of 
descent  which  form  the  lines  in  the  upper  part  of    '\ 
the  vallev,  are  not  much  rounded,  it  is  plain  mat  no 
more  violent  motion  than  that  whic^  usually  attends 
the  inargin  of  lakes  had  there  existed  in  these  waterSi 
Neither,  of  course,  could  there  be  any  such  motion  in    , 
the  lower  parts  of  the  valley,  since  the  drcomstancei     ^ 
must  have  been  the  same  throughout.    Yet  the  lines 
in  these  places  are  formed  in  a  rounded  and  transported    . ' 
alluvium  of  pebbles,  sand,  and  gravel.   Now,  we  knov 
not  how  such  an  alluvium  could  have  been  thus  aocti*    \ 
mulated,  except  from  the  action  of  waters  flowing   .  ' 
through  this  valley,  and  this  accumulation  must  have    ^^ 
been  formed  before  the  presence  of  the  lake.  Thus  we    '^ 
are  carried  back  to  a  far  distant  time,  and  to  a  state  of    ^ 
the  valley  when  it  contained  no  water,  and  prior  even,    J- 
perhaps,  to  the  very  remote  time  in  which  the  alluvia 
of  descent  were  deposited  on  the  hill  faces.    This  res-    ^ 
soning,  it  will  be  perceived,  confirms  that  formerly  de-     ^ 
duces  from  the  appearances  of  the  farrows,  however     - 
unwilling  we  may  be  to  contemplate  results  so  extra-    '^ 
ordinary  and  intricate. 

Such  are  a  few  of  the  complicated  conclusions  which  - 
may  be  drawn  from  a  proper  contemplation  of  pheno* 
mena  that  must  not  be  looked  at  by  a  careless  eye,  and  x 
that  cannot  be  advantageously  stated  except  by  geolo-  ^ 
gists  well  versed  in  all  the  complicated  appeanmoei  '^ti 
and  niceties  which  belong  to  the  past  and  prnent  itste  \ ": 
of  the  surface,  and  quick  in  seixmg  on  the  very  ddi*  >i 
cate  relations  which  belong  to  them.  We  know  of  oo  : 
spot  which  requires  such  steadiness  and  minuteness  of  .:^ 
attention;  and  which  demands  so  maoiy  processes  of  -;ij 
reasoning  before  we  can  derive  from  it  all  the  advan*  i»^ 
tages  which  its  study  is  calculated  to  yield.  We  tie  >, 
not  aware  that  any  of  the  condusions  which  we  have  ;>^ 
here  attempted  toxlraw  from  them  are  overstnuDsd,  <(| 
far  less  groundless.  Yet,  though  some  of  them  should 
be  founded  in  error,  therfe  ia  still  cnoogh  to  excite  our 
industry  in  the  observation  of  ate^  phenomena,  and'  ^^ 

a 


PAR 


809 


PAR 


Parifc 


I  mseeldDg  for  farther  ana]ogies,  where  to  disoorer  «p*   ririi,  who  anciently  inhabited  that  district  in  which 
pterances  eiactlj  similar 'seems  hopeless.  Lutetia  wassituatad,  would^  in  process  of  time,  natu- 

Of  the  prDbability  of  the  theory  here  offered  we  rally  impart  their  name  to  the  capital  of  the  province 
^  need  uj  no  more ;  that  it  is  simple  and  explanatory  is  in  whicn  they  dwelt  At  what  time,  however,  this 
certiini  but  that  it  imolies  some  circumstances  difficult  modem  appellation  was  first  applied  to  it,  cannot  be  ex« 
tsexpliin  we  have  aJready  shown.  These,  however,  actly  determined ;  it  could  not  have  been  earlier  than 
are  explained  by  no  other  hypothesis ;  while  each  of  towards  the  end  of  the  fifth  century;  for  Julian,  who 
thoie  that  has  been  proposed,  and,  indeed,  all  others  resided  there  for  some  time,  speaks  of  it,  in  458,  as 
Dfthis  nature  that  can  possibly  be  conceived,  are  at«    his  dear  Luteiia  *. 

tended  with  difficulties  far  more  complicated,  and  even  Paris,  built,  as  jtist  mentioned,  on  both  sides  of  the  Situation, 
kpiy  impossibilities,  a  fault  from  which  the  theory  Seine,  is  situated  about  260  miles  southby  eastof  Lon« 
thftt  we  have  adopted  is  assuredly  free.  We  have  on-  don,  in  48"*  50'  of  north  latitude,  and  S*  20'  1 5"  of  east 
]y  jet  to  hope,  that  a  farther  acquaintance  with  the  longitude.  The  country  on  all  sides  of  the  town  is  ex- 
general  changes  which  the  surface  of  the  earth  has  an-  tremely  level,  and  presents  almost  no  diversity  of  phy- 
deigone,  with  the  causes  of  them,  and,  perhaps,  the  sical  appearance.  Instead  of  being  adorned,  like  the 
fatore  discovery  of  some  analogies  or  resemblances  to  neighbourhood  of  other  large  towns,  with  elegant  viU 
these  phenomena,  will  ultimately  remove  that  which  las,  gardens,  and  pleasure  grounds,  it  exhibits,  almost 
jret  remains  difficult  of  explanation  in  the  physical  to  the  very  gates  of  the  city,  all  the  features  of  a  rural 
history  of  Glen  Roy,  and  of  its  Parallel  Roads,  and  sequestered  district.     Even  the  roads  do  not  dis« 

The  study  to  which  we  have  alluded  is  difficult ;  it  play  any  powerful  symptoms  that  a  populous  city  is  at 
reqaires  an  eye^  and  a  habit  of  reasoning,  far  different  hand ;  they  are  enlivened,  when  compared  with  those 
iimn  those  which  are  engaged  in  the  comparatively  in  the  vicinity  of  the  British  capital,  with  uncommonly 
triilm^  busmess  of  ascertaining  the  names  ana  positions  few  travellers;  and  we  seem  to  pass  at  once  from  the 
of  rods,  and  the  nature  of  minerals.  Let  us  hope  silence  and  solitude  of  the  country  to  the  noise  and 
tint  those  who  really  have  the  re<|uisite  facultiea  will  bustle  of  a  crowded  metropolis.  This  peculiarity  ori« 
bestow  more  attention  on  this  important  and  diffi-  ginates  in  the  national  character,  in  that  love  for  social 
colt  branch  of  Geology  ;  and  that  the  history  of  the  intercoursoi  and  that  aversion  to  quiet  and  retirement, 
iorfaoe  of  the  earth,  and  its  changes,  may  one  day  be  for  which  the  French,  particularly  the  inhabitants  of 
reseuecl  from  the  state  in  which  it  is  at  present.  Paris,  have  always  been  remarkable.    The  approach  to 

PARANA.    See  Buenos  Ayrks,  yoI.  V.  p.  51.  Paris,  on  one  side,  however,  is  incomparably  beautifiiL 

FARASELENiB.  See  Halo,  vol.  X.  p.  614;  and  From  the  bridge  of'Neuilly,  on  the  road  from  St  Ger- 
Oniu,  vol.  XV.  p.  6i7.  mains,  a  spacious  avenue  of  stately  trees,  skirted  on 

PARGA,  a  sea-port  of  Albania,  is  situated  near  the  either  side  by  elefant  houses  and  gardens,  extend  for 
noQth  of  the  ancient  Acheron,  on  a  rock  washed  by  a  mile  and  a  half  m  a  straight  line  to  the  very  gates  of 
tlM  sea,  and  having  behind  it  a  rugged  cliff  with  a  ci«  the  city.  By  this  entrance,  some  of  the  most  splendid 
..j-i  „  r  «,.     .  ,   »     ...     pubKc  ^ifices  of  the  French  metropolis  present  them- 

selves in  succession  to  the  admiring  traveller ;  and,  in 
the  front,  Uie  view  is  beautifully  terminated  by  the 
yet  unfinished  triumphal  arch,  named  L'Arc  d'Etoile. 
'  The  air  of  Paris  is  sufficiently  salubrious;  the  town  CBmatc 
is  in  general  well  ventilated,  and  is  free  from  the  hu- 
midity which  its  situation  would  lead  us  to  expect  The 
winter  is  a  little  colder,  though  shorter,  than  in  Lon- 
don ;  the  summer  is  considerably  milder  and  more  ge- 
nial ;  th^  weather  is  much  less  capricious ;  and  instances 
of  lonffevity  are  more  frequent  in  the  French  than 
in  the  English  metropolis.  The  mean  teniperature  of 
Paris  is  5 1  ''.OS  of  Fahrenheit 

The  aspect  of  the  Seme  at  Paris  is  not  remarkably  Btvcr, 
beautiful  or  interesting.  It  is  not  above  hadf  the  width  bridgcs,&e. 
of  the  Thimes  at  London ;  during  the  summer  months 
its  channel  becomes  comparatively  dry, 'and  lar^e  banks 
of  mud  are  exhibited  in  every  direction ;  and  it  is  adorn* 
ed  by  nothing  that  merits  the  denomination  of  shipping.' 
Though  its  banks  are  termed  quays,  and  though  a  few 
small  boats,  chiefly  for  the  purpose  of  internal  naviga* 
tion,'  are  frequently  seen  to  diversify  its  surface,  yet 
Havre  de  Grace,  at  the  mouth  of  the  Seine,  may  bere« 
garded  as  Uie  harbour  of  Paris,  and  the  communication 
between  this  place  and  the  capital  takes  place  chiefly 
by  land  carriage,  the  river  never  being  used  except  to 
transport  wood,  or  TeiT  bulk^  articles.  Yet  the  Seine 
is  far  fVom  being  deficient  m  beauty  and  ornament ; 
its  banks,  or  quays,  which  are  built  of  stone,  to  the 
haght  of  about  \5  feet,  and  extend  fne  miles  along  the 


Udei  on  its  summit  The  town  is  surrounded  with 
vills,  and  has  a  double  harbour  formed  by  a  small 
aland  "  Vast  screens  of  olive  trees,*'  says  Pouqueville, 
'-  miagled  with  tufts  of  oranges  grouped  in  the  distant 
iceoe,  fonn  many  points  of  view  on  which  the  eye 
wti  with  delight"  It  was  given  up  by  AH  Pacha  in 
1819,  when  most  of  the  inhabitants,  who  were  Alban« 
in  Greeks,  removed  to  the  Ionian  Islands.  Popula- 
tioB  8000,  according  to  Pouqueville,  but  only  5000  ac- 
curdiDjf  to  others.  East  long.  20*  sy.  Worth  lat 
^  SS'.     See    Pouqueville's  Travels  in  the  Morea, 

PARHELION.  See  Halo,  vol.  X.  p.  6l«  ;  and 
wnci,volX.  p.  617. 

PARIAN  CHRONICLE.  See  Abundklian  Mar- 
»"»,  tot.  II.  p.  633. 

PARING  AND   BURNING.     See  Agbiculturb, 

PARIS,  the  capital  of  France,  is  built  on  a  plain  on 
■«  sides  of  the  River  Seine,  which,  at  this  place, 
'  in  a  direction  nearly  from  east  to  west     Of 
^Ji  the  original  name,  as  mentioned  by  Cesar, 
Latetia ;  a  word,  the  etjnnology  of  which  is  on- 
%  though  it  18  supposed  by  some  to  have  been 
cdfrom  a  Latin  terra,  {iuium,  mud,)*  descriptive 
wet  tnd  marshy  nature  of  the  ground  {paiue 
^'  says  Ceeaar,)  on  which  the  town  stands, 
this  opinion  be  fancifiil  or  not,  it  would  now 
^m  to  inquire :  but  of  its  present  name,  a  more- 
account  can  probably  be  given.    The  Pa- 


Itbe 


ej^ biihs  of  Jolka,  the  only  ipsametk  of  Bomui  aatiquity  in  ParU ,  wen  thown  to  ns  in  1819  by  M.  Cheralier.  They  are  adjaceDt 
F  Hotd  de  Qngny.  The  part  which  we  gaw  condeted  of  a  lofty  apartment  sbcty  ftei  high,  with  huge  bnck  anjicd  walls.*  There  are 
miin  bdow,  the  fooiiclatloiis  being  built  with  noall  square  and  aoeurateiy  cut  stonei,  and  iheaichet  of  bricL    £i>« 


[ 
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SiO  PARIS. 

mtr  on  each  txde^  farm  oii6«fditmoitliIaMiiitw9ik»   B^kMt^^bmm^^iMb^s^  m 'wcriuma^^  fJ 

About  Paris ;  ibey  »Te  deooratod  with  vtivmateUdiAg^t    almost  every  oUiMr  fwpMt,  oftea  fixva  41  eeatrait  (a  ^n 
both  puWrc  and  private ;  and  oit  me  aide,  ahmg  As 
•outhem  bank,  there  exti»df,  for  mm  ikm  •  mile,  a 
row  of  edifices  of  the  moat  ^mi^md  masay  daaoiit^ 


Fonn  and 
cxteut  of 
the  city. 


Street  li 


enrii  olbMr.  An^  it  not  uafrequeBdy  happeiM^  that  a 
humUe  maaaioiii  inhabited  by  the  very  meaaeit  of  dia 
eiti«eili!»  ia  aitnalied  beside  a  laife  edi^Soa;,  Ihe  seaidenee 
gf  floma  one  cf  the  moat  iUuatfioiiMi  men  of  Pranoi, 
SometimeB  alao,  aaple»did  j;atewio^»  vhicfi  to  an  Eaf  Uih 
tfuvdler  would  angge^t  liie  idea  of  rank  and  opelaoce, 
is  fiHwd  to  lead  JAtoa  court  distiMgaiahedoDly  for  fith 


tjon.  Nor  are  ita  immeroMa  «mI  apacwn  bnd^es  leaa 
deservu^  of  notice.  The  Pnat  Net«  ahe  ki^eatattd 
^  most^icieni;  iq  Paris,  amtmm  iwlve  ««5h«s,  m 

1020  feet  m  length,  and  90  in  breadtfc.    The  Fdaft    

Bojra^  mi  the Pont4e JUtfia  XVL  eadh  ooMisth^  of   «id  Wfelchedneas.    Am),  whait  a  etwieer  e^gnalsal. 
five  arches*  were  built  sfi^eaiivelir  by  Loiiia  XIV^  Mad    mc«t  aa  auqh.  mm  of  ihe  £nest  henaea  are  com- 
Louis  XVI.  lBahetime^|teeMparle,aei>«ralbiMgoa^ 
of  which  the  Pont  de  Jemt  ,or  4^  Iwalidesu  Mad  ibe 
Font  d  Auaterbt*,  are  the  m<Mit  ampartmt,  were  ereciad, 
none  of  them  deficient  in  eiegwm,  andeU  «oMniiMitii« 


meal  aa  saug)^  aem#  of  ihe  £nest 
ple^y  oosoealed  l^oea  tbeir  fmniunff  im^aiNli  or  bm 
e  high  wdl  eivoted  to  iolevoept  |£e  viefw  from  the 
atMvet  In  idle  divisioa  4a»emJmitml  the  Ci^^  which, 
m  foMMsrly  mentioped,  wap  the  aite  of  imdaot  La- 


much  to  the  convenience  and -comfskt  of  die  ParimaM^  latiot  dhe  WMfc^yB>  y ith  the  ogeeptfoai  of  <fae  paMic 

U  maynotbeiiiv>vopflr4omentionthatthearehea<]f  thA  edttoaa,  «pe  (he  moat  iueln»nl;»  enfi  tb^  «fe  foaod 

bridges  are  chacaoterif  ed  by  enJy  a  ati^  degrae  of  ele.i  |o  m^pdovo  gradually  aecordbs  to  ithe  pormd  im  which 

vatipi^  as  the  quaya  # r  atoar  embankments,  on  wblch  they  were  finilbed.    The  modem  etmels  fa^  Uierafae, 

r^,  *?  ^^^^  '^^  ^>7  conaiderably  raiaed  afame  ibo  the  moat  baadaome^    The  Fauxbonrg  8|.  Gemoain,  in 

levelxif  the  nver.  paaliflolar,  fw  boaat  of  dm  finest  alreeta  m  Peiis,  if 

ParisiaBeailyofa€irewhirf0Qn.    ftetavtcbea  afaii«  not  im  Emwye ;  mid  their  beauty  is  mmab  heifhtwifd 

the  Seine  about  lour  milas  a»d  abal^  «ed  ila  bsoadib*  by  like  deteched  villas  and  palewa  wbieb  they  eon* 

etxight  anglm  wkh  the  nvw*  as  jibMMfclbur  malm.    It  laiaw  avrrmmded  wiKih  gwrdeps,  in  whiffk  the  lilac 

ms8ttiTaandedin9785^UB4preamittimtUi^tiietrml«»<  the  labwaittm,  ibe  aeaw,  are  ehieftf  oennemieiis   The 

tion^aUeMseableaniolm,47a«mH,mvevt»ienim^  bmtte%or,astii^aiieieifnedt  theMcb,ofiibonehi^ir 


m  ^accumferance  j  but  aa  tf»ia  waU  iwdoam  tewrmda 
Ae  weat  a  oensideaable  apaee  of  «iwmd  wnooeupted 
with  buildings,  its  4md  (eaaent  may  be«ampttaod  in  a 
cinmitofnotmom^ianfeurleeaamlea.  JUmden,  arilh 
]|a  aabuvhs,  js  »este^ded  i)yer  a  muoh  l«^r  anrimce, 
but  the  French  mipital  m  mmw  'Oompeddy  built,  oan^ 


and  iHP^ant  gemry,  aip  situated  eifiber  iialUafAsce  or 
en  Ihe.same  eids  gf  the  aows^  though  mtng  ef  Abe  laart 
distingi^dbed  characters  atiU  ^continue  to  maide  in  akmeti 
which  aeem  ^nclu^iwidy  desK^ed  (o  ifce  poar  and  the     I 

But,  to  the  general  inelegance  of  the  etceela  ^of  Paiii,  Boal 


tema  much  higher houaos,  4knd  is  moiw<denaely  lahakda-    tbereiaj  heeide  Ibe  Fausboui^  St.  Germeiib  4nether 
od.     The  #opuJbtion  ^  BuAb  an  1617,  iamounted  to    mmafkable  exeeption,  namely,  the  Boulevards,,  the 

most  apaoioiifl  ami  extensive  aireel  of  the  f^nch  me* 
tfepelis.  Tbia  street  opoupies  the  Qpaee  wbaee  Ibe  »!&• 
pavts  pf  the  city  mere  pta«rf,  in  an  age  when  iu  dr. 
QomlevcnQe  idid  not  eiioeed  mi^en  mles.  Tbia  qiaoe, 
uneneumbped  by  bmUUnga,  was  leveMedL  end  can- 
vested  to  its  preee«it  uise  dMfing  the  eeigqa  of  Louis 
%1V.  awl  bis  ottoeesmr.    The  SouleiuMHta  lare  of  a  cis- 


niifOOO-^bout  twp  thirds  of  ^hat  «(^  the  Sritiah 
tr«!|mUs.  Paris  oonaista  of  thaee  4iirM<me^Hihe  cUd, 
whioh  lies  ja  the  ceatm,-^the  vUk  in  the  «ifirth,-*^Md 
tbett|imeKjA^4naheamMdt  The«fM,  iriiiob  ia  built «n 
one  ai  the  twp  ifllmida,  <I<'ldei8t  lUoiia  wnd  L'bde 
Ifotre  Same)  fcrmed  by  ibe  fiebm.  Md  ceeoprims  tfie 
900  o(  the  naoieiit  JUnietia.  ia  the  m'igioal  .capitid,  and 

GonfmiMdiegiGealernumber^f ampoelent^difiwa.  Thme  cular  form*  and  oimaiet  of  two  rows  x>f  bmbKng.  all  of 

are  ether  ,aabQiidmale  4^vmians,  iMg^  ^  AviiiMm  them  dfgapt,  and  some  of  themaplepdMl4eMmed  pa* 

theadmin»at»|iooof  jttslme^  wihiohiCiiarfiio.hppfisrt«  hioes.  Tbegenesid  width  ofthealraetia  above  MO  fiKt. 

vice  4it  pvesent  Ao  (ipetafy.  ^  The  Favwhomigs  of  Pmss,  The  voed  ip  the  cendKe  ia  {anbed  by  two  eoma  <^  stale* 

those  b|iiJ4ifigs  w^ieb  liia  ibfeare^  itbe  fipidevaids  and  ly  trees^  and  between  ^aA  Piaw  ^  Areeaaad  tb«  paiaU 

the  new  wall,  ^sUU  mWen  their  JMMubiel  namesj  but  lei  line  of  bujldingsareeIejnmtwalks,f9rtboaocomiB<^ 

as  in  every  sense  they  form  »a  ingK^naiderable  part  rf  datipn  of 'loot  p^aseqgera.  Theeftctof  theBo^evards, 

the  PsmwA  qi^tal,  tbeym'e  mtdudsxl  ialbefiv^^ng  particularly  with  strangers,  is  anemremih^y  gned. 

descrjjption.  The  magaificenee  of  tbe  hqusei^  which,  teaia  the  grsst 

The  geneniliappnamnee(of  tbistmatoipoUa  to  »  slran^  breadth  of  the  street,  are  each  seen  sn  ^  m^et  ftvew* 

ger  is  nQt4]f  tihe  mast fiwwiming  kmd*    Witbdheiea^  able  ef«peou-.^e  mejes^e  'treea  'with  which  lbs  place 

caption,  ifideedj,  Af  eim  ^ittbUcedifiaee^  mbi^  i^  me  is  adorned,— the  winding  form  of  the  streets  wbicii  at 

shall  4oon  -aaei  lone  «ntMmdy  jimneioua  Md  «kgmit,  tfte  eame  time  ewfeats  the  idea  of  iia  etmeat  maboaad- 

imd  of  .the  new  eir^a^,  idie  iaspmaaioB  whioh  it  is  eal*  ed  magnittidej  andpreveats  the  eye  from  bai^g  wesiiad 

culated  to mebe  is.by  nommmsfaMoiwable.  The  etareeu  with  w  extent^  the  view  which  it  «ontempiateB<— 

9m  ciook^  i¥ir]WW,tpartioiilai^  when  eontasled  with  thesei  icombined  with  the  busUe«nd.amnmliopi  which 

the  height,  gfrtbe  bmim^  ilLfpaMd,  imd  /destitute  0t  on  every  aide  invite  atteniioAj  &»ma  a  mfpt  striking 

m^ery  aeoomaaodmioRi fcr  fmit  passengers.  £veiQr  thing  pictm-e.^and  xender  the  Soulevaeds «f  Pam-pne  of  the 


Ube  regttUrity  aeema  to  have  been  studiously  avoided. 
f^fU^sim  tKbibit  ino  long  line  /of  bouses,  spoh  as  you 
find  in^ndqin,  andfmtiauhiriyan  £dinbttr|^,fif  e^md 
dimenai<ma,  teiaid  lof  ilbe  laame  tapaeies  fd  tamhiteeture. 
AU  the  hmms  meinideed'toiltidftftgQe#fi^«Uiboae  of  an 


most  interestixig  a^d  ^lendid  luiea  of  buOdifiga  which 
any  modern  luty  can  exhU^ 

The  f'rench  ofipital  is  e  good  d^iel'diyemifipd  and  cn^  S^ 
Uvened  by  *the  number  »f  ita  s^uareat  of  wbich  there 
me  am  less  then  feventy.    Of  tbeae,  4(Mrflmra  fMme  am 


mmient  4eie  ere  owmaekable  dbr  iheigbt,  olten  sm  or  vmy  lerge  qr  very  elegant.    The  heimi^  jwiee4  aas 

seven  stories,  like  the  buildings  of  our  Scottish  metro-  not  unfrequently  superb  in  point  of  architecture,  while 
polis,— and  are  inhabited  by  a  great  variety  of  families :  the  area  in  the  centre  is  ill-paved,  and  otherwtae  entire- 
put  ih^  pqasesa  no  o&er  j^oints  of  $imlarit}r;  and,  ly  jie^lected.    Thb  h  the  case  in  a  e^lkksg meaner 


PARIS. 


Sil 


|Mi.   viA  At  PIflM  VaidMWi  *»  Inrgtit  ifld  the  ihMt 

"v^  i^mrt  m  Pim«y  tviiiolK  witb  all  tto  tetu^  of  tJie 

koMMf,  wMeb  «r»  unifbriaj  ind  dMontttil  witii  Coria- 

tfotm  (lUkrfl^  tt  dunraeterhsed  b^iooie  ttf  the  most  ub- 

eqoiToofld  fympfeMM  of  vulffarity  and  ftlr^tms.  Of  die 

pillar  in  the  etntre,  flrected  1^  BonaMrte  in  honoer  ef 

mi  ■uccwwa  ki  Qwmmayt  we  tiiAil  heretfber  aptelL 

Tba  noat  hasidione  aq«erei|  after  the  one  altesdy 

aeodaned,  are  the  Plaoe  Resale,  the  Pkae  dea  Vie- 

tolnv,  die  Phce  dn  CaMmacI,  the  Vjmb  de  Loeia  ]CV. 

The  lal^ieat  of  the  iquarea  of  Paria  ia  not  above  400  or 

5dO  faat  ia  any  dirtetibn ;  while  aecne  plicea  denomi- 

mdl  aqaaiva  are  ao  evctedfog^  restricted  as  waaicaly 

to  neitt  tbet  appcilatiaa. 

^       BM  whalaver  oetinen  may  be  fonaed  widi  r«iprd  to 

^    tbr  dMNHBter  ef  the  atreeto  and  aqoairea  of  Panai  thia 

onicd,  it  ia  univaraally  alloered>  ia  aiiperier  Id  anv 

«mer£arepeaA  meinipMia,  in  the  iminber  and  magni- 

fieanoe  ef  ita  pnbHo  edifioeay    The  piiaee  ef  the  Theil. 

IcriM,  diepfeaent  royal  x^m&mob,  begun  hi  the  ais- 

Ifcatby  aM  eumpktod  in  the  Miewing  emtury,  ie  a 

mmyaiid  venerable  dtracture.  Invading  the  paviKen 

atexhend,  iia  length  ie  upwardabf  1000  ftat;  and 

though  it  ia  not  probably  the  aneat  diaate  of  Pariaian 

baildingf ,  thcmgh  it  exhibit  at? eval  ordera  of  arcfattao- 

tBic,«ttl  ita  heiffht  in  ^  eenlrafe  lead  thianatthe  two 


extranidaay  it  haa  yet  a  very  grand  and  iaapoatng  e^ 
Uct,  and  ia  weNffiy  of  tbe  eae  to  which  it  ia  now  dedi. 
cited  Theportieeof  thepalaee,  andthegafdanoo»- 
De€tedeith  It,  contain  aome  admirable  apaahncna  of 
admtand  medem  acalptoie^-«-The  palaoe  ef  tbe  Lex* 
entergi  ene  ef  the  epaitmenta  of  which  now  fbraM  the 
CiMxnbcr  of  Peera>  ia  more  cbaate  and  elcaant  than  the 
TbuiUemSy  tkowgh  not  ao  large  or  ao  atriking.  it  ia  a 
apMracdifiea,  wi^  an  ample  portico  hi  the  centre.  A 
oobit  parilien  auiewenta  the  principal  beildinff^  and 
tenninatea  in  a  dome,  composed  of  tbe  Doric  and  lonie 
Qtden.  Ita  interice  ia  remarkable  fbr  a  apackua  atair- 
eMe,adomcd  till  hitaly,  when  they  ware  removed  to  the 
Louvre,  with  tiie  atotocs  ef  aome  ef  the  moat  ilhiatrioiii 
^nla  and  leanahmifa  of  France.-*TheMais  Bonrboiiy 
^viiwe  tiie  legtaiative  body  ender  Bonaparte  held  their 
ntaaga,  and  where  the  chamber  ef  depntiea  now  meet, 
is  deligfatfelky  ritoatad  on  the  Seine,  and  ia  character^ 
ised  by  aeme  writera  ae  the  nobleat  building  of  Paris. 
Its  front  ia  omaiiiemed  with  twelve  Corinthian  pilkra, 
wbidi  sapBort  a  chaate  entablattJre,  bearing,  until  the 
Ktomof  toe  peaaent  royal  Ihaailyy  the  inacnptio»— il 
SMpoUam  k  Qraud^  and  containing  a  baa  rel&f  to  hie 


hoQonr,  exeoated  in  tbe  moat  elegant  atyle.  In  the 
cbtmber  of  drntiev  are  lix  atatuea,  repreaenting  Ly- 
cnrgnt,  -Soleai  Demoathenaa,  Brotua^  Cato,  and  Cmve ; 
•od  die  ataar  ia  diatingniahed  hf  allegoncai  coh)aBal 
iiguieoy  aeatnl  in  calm  atdtttdea,  and  exhibiting  a  mild^ 
onoftMMatioiia  ac^tment  of  drapery.  The  Naia 
Boyale,  now  more  remarkable  aa  «  place  of  biMneaa,  ef 
amaioaant,  end  diaaipation,  than  an  the  reraaina  of  e 
toyd  rendenee,  muat  not  be  overkiokcd  hi  thia  etoeme- 
ntion.  it  liaa  long  been  vested  aa  pvinte  property 
in  the  Orieana  fem£r ;  and,  at  the  tkne  of  tbe  levoltu 
^  it  wna  tbe  reaidaiioe  of  tbe  infhmona  Doke  of  Orw 
^e>B%  who,  1^  hia  acnanality  and  deprevity  at  lem^ 
proniolad  that  memorable  event,  of  which  bimtelf,  ere 
ioBg,  waa  tbe  victim.  The  original  buildti^  la  not  de* 
fidrat  in  ekganee  and  taite  i  the  iiif  ade^  which  waa 
eteeted  ao  lately  aa  1791,  ia  eihbeHithed  with  I>orie  and 
loaie  piMaie,  awmoented  1^  a  finely  aculptored  fren- 
toe ;  nid  the  whole  edi6oe  rarms  an  oblong  square,  die 
«ea  of  whidh  ia  paved  and  decaratad  vith  tfce^    Tbe 


irst  doer  of  tbe  haildhig  la  occepiHl  chiefly  with  ibapa,      l^adf. 
*  amali  bat  ncal»  and  devoted  to  toya,  ornamenta,  and  ^ 
hixuriea  ef  every  deecHptionv    Tbe  aaecnd  ilaer  b  in- 
habited by  private  lamiliea;  it  also  conuina  ooflbt- 
rooskia,  reading»roama,  apartments  for  pubKe  enhibi^ 
^  tion^  and  ftar  the  meetinga  of  litemiy  aodetiea.    di 
three  aides  ef  these  bnildinga  is  a  ebahi  of  atvadca 
aeparated  by  pibaters^  which  term  a  covered  walk,  f^. 
qoenUd  during  the  day  by  men  of  bMaineae,  by  ^ran- 
gersE,  by  the  gay  and  theCiahianable,  and  at  night  by 
the  paeiiiffate  and  the  scnauei.    There  in  also  adorning 
to  tbe  nsSMe  a  f^rden  ef  an  ebloeg  fbrm,  nearly  S^o 
htt  in  length,  with  several  jcl^  dVaa  in  the  centre,  and 
terminated  at  either  end  by  elegant  shvubberiea.    The 
Pakia  l^ale,  with  itapremiaea^  ia  the  aoene  of  all  the 
-dimipatien  and  proatitartion  of  the  French  metropolia; 
and  the  vicea  and  groaanesa,  which  in  other  oanitab  are 
acattered  over  the  whole  towo^  are  in  Faria  colleeted  hi 
thia  central  apot    The  Louvres  the  oldest  royal  pabee 
eoamacted  with  Paris,  ianow  used  n  a  maaeam  ef 
punting  and  acolptore,  and  ia^  in  every  reapect,  a  moat 
important  arid  intereating  edifice.    It  b  situated  aboat 
a  quarter  of  a  mile  to  the  eaat  of  the  Tbuilleriea,  to 
which  indeed  it  b  united  by  what  i$  denominated  the 
gaiicry  of  the  Louwe.    Thai  portion  of  It  termed  die 
Old  Louvre  waa  erected  many  centuries  age;  bat  the 
greater  part  c^it,  Inelading  the  celebvated  eolonnade, 
waa  the  work  ef  the  refined  age  of  Louia  XiV«    It  ia 
ef  a  quadrangwkr  ibrm,  with  an  imier  court  ef  400 
tet  a^mae.  Its  aidm  nreaant  prcjectmg  hniMing,  adorn- 
ed with  beantiftil  aoinptureH ;  and  altogether  it  ibrma  a 
perfect  model  ef  ardiiteetund  splendour,    ^  It  ia  kn- 
poirible/'  aaya  a  aenaible  traveller,  "  Ibr  bnguage  to 
eonvcjr  any  adequate  idea  of  the  impvcssien  w%ich  tbb 
exqulaits  buildmg  awakens  In  the  mind  of  a  atmngev. 
The  beautiftd  proportiena  and  fine  aymmetry  of  tli^ 
great  facade,  give  an  aiv  of  almpNctty  te  the  dialant 
view  of  the  edifice,  wiiicb  ii  not  diminiahed  on  nearer 
approach  by  the  nnrivalbd  beauty  of  ita  omamentaand 
detail ;  bnt  when  you  proas  the  thveaheld  ef  the  portico, 
and  paaa  under  ita  noble  arcbway  into  the  inner  court, 
all  oonaidarationa  aro  absorbed  in  the  throb  of  admlra^ 
tbn,  which  ia  excited  by  the  audden  dbplay  of  all  that 
ia  lovely  and  harmonloua  in  Grecian  archtteoture."  Bat 
the  efleot  which  it  ia  calculated  te  produce,  ia  ranch 
weakened  by  the  narrowneaa  of  the  open  space  in  front, 
and  the  mCan  buildings  with  which  it  is  so  immediatehr 
•asodated.     It  ia  almost  the  only  hnporUnt  public 
boildinff  in  IHuris  that  enjt^ya  no  adVaniagea  of  situa- 
tion.   Of  the  use  to  wbich  it  ia  now  converted,  as  tbe 
depM  of  worka  of  genina  and  art,  we  ahall,  under  an. 
other  iiead  of  thn  article,  aoen  proeeed  to  give  an  ac- 
count 

Of  the  remaining  pi^lic  bnttdings,  with  the  exeep* 
tien  of  Uie  chwchni  and  hespltab,  of  which  we  mean 
aoon  tetreai,  the  following,  which  we  have  not  room  to 
describe  mom  minutely,  are  the  moat  important.  The 
Gerde  Meuble,  or  the  dep6t  of  the  jewelaand  valuable 
fbmitare  of  the  crown ;  the  Military  School ;  the  Pn- 
tece  of  the  Legion  of  Heneur  i  the  Inatitute ;  the  Mint, 
or  Hotel  dea  Mcmnoias ;  tbe  Royal  Printing  Henae; 
the  Tow»4hi11  ;  the  Hotel  de  Vilfe ;  the  i^aWae  de  Jusu 
tice^  drc.  The  two  last  mentioned  form  an  aasemblage 
of  buildinga,  containing  the  covrta  of  justice,  the  public 
boarda,  aiw,  in  iia  lower  part,  the  priaen  of  the  Ce»- 
dorgeeie. 

Bnt  amid  all  thb  nnrivalted  splmdonv  and  deganee  C 
of  Paida^  it  ia  net  superior  to  London  in  the  alye  and 
ipagnifiosnoc  of  ita  churches.    The  two  mostbnpoitant 
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Fariii     buildings  of  thii  nature  which  the  French  coital  can  partially  oonyerted  into  m  Urmt  buryiiig  npoHtory,  to   h 

"*— :  V  -^  exhibit,  are  those  of  Notre  Dame  and  the  Pantheon,  which  ail  the  bones  that  could  be  collected  in  the  m.  ^ 

.neitfier  of  which  is  equal  in  grandeur  or  extent  to  St.  cient  cemeteries  within  the  city  have  been  removed* 

Paul's  in  London. .  These  edifices,  however,  are  of  the  and  the  sites  of  these  cemeteries  are  now  occvpied  u 

.  most  massy  and  interesting  description.    Notre  Dame,  squares,  or  ay  market  places.     The  bones,  having  been 

the  metropolitan  church,  and  the  only  Gothic  structure  carefully  cleaned,  are  regularly  piled  along  the  sides  ef 

.  of  note  in  Paris,  is  situated  in  the  city,  the  oldest  part  the  different  passages  of  the  Catacombs,  some  of  whidi 

and  centre  of  the  capital,  and  rises  to  a  stupendous  are  a  mile  or  two  in  length,  containing  the  remaioi 

.  height  above  all  the  buildings  which  surround  it     It  is  of  several  millions  of  human  beings,  and  formiiig  one 

>  no  less  than  414  feet  in  length ;  its  width  is  144 ;  and  of  the  most  striking  objects  conne^ed  with  the  Freodi     i 

it  is  102  in  height.     Its  architecture  is  not  probably  of  metropolis.  • 

the  finest  gothic ;  massy  greatness  is  its  distinguishing  •     As  connected  with  this  subject,  the  MnsSe  d^  iKv  gJ 

feature ;  and  it  strikes  the  beholder  more  from  its  im«  numens  FrangaU  may  with  propriety  be  meotioDed.  d2 

mense  size  than  from  the  beauty  of  the  proportions  in  This  is  a  collection  (begun. in  1790,  when  the  proi  »■ 

which  it  is  formed.     It  is  so  old,  that  the  date  of  its  <  perty  of  the  church  was  confiscated  for  the  use  of  the     I 

erection  is  unknown ;  the  venerable  and  gloomy  anti«  nation)  of  the  finest  sepulchral  monuments  from  di^     ' 

quity  of  its  appearance  affords  a  striking  contrast  to  the'  ferent  parts  of  the  kingdom,  particularly  from  the  csi 

airy  brilliancy  of  the  modem  buildings  with  which  the  thedral  of  St.  Denis,  in  the  near  vicinity  of'Parii, 

city  is  filled ;-  its  walls  are  crusted  over  with  the  smoke  which,  from  the  earliest  ages,  had  been  the  msQiOi 

of  ages ;  and  of  all  the  edifices  in  Paris,  the  cathedral  -leum  of  the  French  sovereigns.     These  monuments 

of  Notre  Dame  conveys  to  us  the  most  lively  impres-  are  arranged  according  to  their  respective  dates,  to  il- 

sions  of  the  massineas  and  durability  of  ancient  archi-  Justrate  me  progress  of  the  art  to  which  thej  lefec 

tebture.    The  Pantheon,  or  church  of  St.  Genevieve,  The  monumental  relics  of  the  most  illustrious  cbiri<y 

while  it  answers  the  purposes  of  a  place  of  public  wor-t  ters ;   of  philosophers,  of  statesmen,  and  poets,  are 

ship,  is  used  also  as  a  place  of  sepulture  for  illustrious  here  collected  under  one  roof,  and  cannot  fail  to  ex> 

characters.    The  portal,  in  imitation  of  that  of  the  cite  within  us  the  most  interesting,  though  probablj 

Pantheon  at  Rome,  consists  of  a  superb  peristyle  of  the  most  humiliating  emotions.     There  is^  howeTOv 

twenty-two  Corinthian  columns,  each  of  which  is  five  we  think,  an  evident  impropriety  in  thus  transferring 

feet  and  a  half  in  diameter,  and  fifty-eight  in  height,  those  sepulchral  remains  from  the  several  graves  they 

The  front  is  adorned  with  elegant  sculpture  and  colos-  were  meant  to  designate  and  adorn.     It  was  an  act  of 

sal  figures;   and  above  the  portico  is  the  following  injustice  to  the  places  which  have  been  distinguished 

simple  inscription  in  reference  to  its  being  used  as  the  by  the  birth  or  the  burial  of  eminent  men;  and  what* 

burial  ground  of  the  great,  Aux  grands  ames,  la  Patrie  ever  be  the  effect  on  the  mind,  which,  in  their  pre- 

rtcoHHoissante.    Its    situation   is   extremely  conspicu-  sent  collected  state,  they  produce,  that  individual  and 

ous,  being  placed  on  an  eminence ;  and  the  approach  local  interest  is  completely  destroyed,  which  in  their 

to  it  is  by  an  immense  fiight  of  steps,  which  form  the  original  situation  they  were  calculated  to  excite  sod 

base  of  the  building ;  it  terminates  in  a  dome  of  vast  to  cherish. 

dimensions,  which  being  the  highest  object  in  Paris,        The  hospitals  and  charitable  institutiona  of  Paris  B^ 

(282  feet,)  is  visible  from  any  part  of  the  city.     The  are  more  numerous  than  in  any  dty  of  the  same  po* 

churches  in  Paris  are  extremely  numerous,  but  those  of  pulation :.  the  annual  expence  of  them,  which  is  de« 

St.  Sulpice,  St.  Eustache,  and  St.  Roche,  all  of  which  frayed  by  government,  being  upwards  of  ^500,00a 

are  large  and  elegant,  are  the  only  other  ones  that  de«  They  have  not,  as  in  England,  each  its  independent 

serve  to  be  particularly  specified.    There  are  four  pro-  board  of  management ; .  they  are  all  under  the  control 

testant  places  of  worship  in  Paris,  all  of  which  were  of  a  general  board,  appointed  by  government,  and  re- 

originally  catholic  buildings,  and  of  which  the  ancient  sponsible  to  it.     The  situation  of  those  established  st 

Church  of  the  Oratory  is  the  largest  and  the  most  splen-  a  remote  period,  is  found  to  be  now  nearly  in  the  cen* 

did.  tre  of  the  city,  badly  ventilated  and  offensive  to  the 

Burial  From  treating  of  churches,  the  transition  is  natural  to  neighbouring    inhabitants.      The  most  celebrated  of 

grouDdt.     the  consideration  of  cemeteries,  with  which  till  lately  these  institutions,  and  that  on  which,  intimeofwsr 

Paris  was  not  very  amply  furnished.    The  Parisians  at  least,  the  Parisians  set  the  highest  value,  is  the 

were  formerly  accustomed  to  bury  in  the  churches  or  H6tel  des  Invalides,  which  may  be  termed  the  CheUtf 

in  places  of  sepulture  situated  within  the  precincts  of  Hospital  of  France,  instituted  by  Louis  XIV.  for  the 

the  city.     These  were  so  very  few  in  number,  and  so  reception  and  maintenance  of  disabled  and  superan- 

limited  in  point  of  extent,  that  necessity  at  length  com-  nuated  soldiers.    The  characteristics  of  this  edifice  are 

polled  the  inhabitants  to  adopt  a  mode  of  interment,  chasteness  and  simplicity,  well  suited  to  the  objects  to 

extremely  inhuman  and  repulsive.    A  deep  trench  was  which  it  is  devoted.    The  front  is  distingui^ed  bf 

made,  into  which  corpse  after  corpse  was  successively  a  plain  manly  portico;  and  a  dome  and   cupola  of 

deposited,  till  the  putrid  heap  nearly  reached  the  levd  the  finest  proportions  rising  from  its  centre,  form  one 

of  the  surface.     The  exhalations  which  these  trenches  of  the  most  prominent  objects  in  Paris.     These  build- 

emitted  having  become  extremely  disgusting  and  un-  itigs  are  very  extensive;    and  with   the   adjoining 

wholesome,  government  at  length  found  it  necessary  grounds,  which  are  adorned  with  long  alleys  oi*  trees, 

to  interfere ;  the  offensive  practice  in  question  was  and  otherwise  eleganUy  distributed,  occupy  no  l^  s 

strictly  prohibited ;  and  two  large  burial  grounds  in  space  than  seventeen  acres.    The  interior  was  embeU 

retired  situations  beyond  the  walls  have  been  opened,  lished  by  cannon,  Uken  at  various   periods  by  the 

one  for  the  southern,  and  the  other  for  the  northern  armies  of  France— and   innumerable   standards,  the 

Catacombi.  district  of  Paris.    In  addition  to  these,  the  CaUcombs,  trophies  of  many  a  victory,  waved  under  iu  splendid 

those  subterraneous  quarries  whence  the  city  was  built,  dome,  until  18 1 4.,  when,  on  the  approach  of  the  allied 

and  by  which  a  great  proportion  of  it  is  undermined,  armies,  the   French    invsdids  burned  and  destrojed 

have,  since  the  ktter  part  of  the  I8th  century^  been  them,  that  they  might  not  fall  int6  the  hands  of  the 
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^    enemy.    The  HAtel  Di«tt,  or  Hot^lce  d*Humanit^, 
yv^  which  ie  the  oldest  hospital  in  Pariiy  is  next  to  the  one 
jQst  deicribed  in  point  of  imporunce.    It  is  appro- 
priited  to  the  sick  and  infirm  poor,  of  whom  it  oon- 
tiiiu  at  some  periods  not  less   than  8000.    There  are 
sboat  twenty  other    institutions  of  this  nature   in 
Paris,  accommodated  to  the  circumstanoes  of  patients 
af  etery  deecription^  and  all  conducted  on  the  most 
toothing  and  liberal  principlea. 
spbal    Paris,  amid  the  gveat  variety  of  its  institutions  and 
tons'  poblie  edifices,  is  not  deficient  in  triumphal  nionu- 
nenfi.    Of  these,  the  column  erected  by  Bonaparte  in 
the  centre  of  the  Place  Vendome,  to  commemorate  his 
victories  in  Germany,  desenres  to  be  particularly  men- 
tioned.   It  is  boih  in  imitation  of  Trajan's  pillar  at 
Roue,    its  diameter  is  19  feet,  and  its  height  140. 
Bat  the  most  striking  part  of  it»  are  the  numerous  bra- 
sen  figures  in  bas-relief,  with  which  it  is  decorated, 
andthe  uMteride  of  which  were  obtained  fc^  melting  the 
cmnon  taken  at  Ulms  and  Austerlita.    These  figuree, 
cKh  three  feet  in  height,  occupy  the  whole  pillar,  pro* 
ending  in  a  spiral  direction  from  the  base  to  the  en- 
iihiatare.     The  name  of  his  fnajesty  Napokon  was 
scnlptiwed  out  in  a  conspicuous  part  of  the  building* 
on  the  simiiDit  of  which  was  a  statue  of  this  illustrious 
Dsn  grasfring  the  imperial  sceptre.    But  after  the  re- 
turn of  the  present  royal  family,  this  inscription  and 
eigy  were  destroyed,  and  the  {Hilar  now  terminates 
in  a. gallery  and  dome.    There  is  another  tnumptial 
BODument,  erected  by  Bonaparte  in  the  Place  du  Ca- 
rousel, tnriginally  sarmounted  by  the  figures  of  Vene- 
tian .horses  and  the  car  of  Victory*;  but  these  orna- 
ments, and  the  various  bas-reliefs  illustrative  of  his 
rictonet  over  the  Prussians,  were  carefully  defaced  or 
removed  tiy  the  allied  powers  when  they  obtained  pos« 
sesson  of  Paris.    The  Arc  de  Triomphei  begun  by 
the  same  oionarch,  is  yet  unfinished.    There  are  a  few 
ether  meniiments  of  an  older  date  than  those  we  have 
been  deacribing.    Of  these,  the  porte  or  gate  of  St. 
Denis,  and  that  of  St.  Martin,  are  the  most  conspicuous, 
and  may  both  be  regarded  rather  as  triumphal  arches 
dmn  as  gates  of  the  dty.    The  porte  of  St  Denis  is  a 
|neee  of  massy  atchitectnTO^  seventy-two  feet  respec- 
tiveily  in  height  and  in  width ;  and  the  figures  in  bas- 
relief,  commemorative  of  the  success  of  the  armies  of 
Looia  XIV.  by  whom  it  was  erected,  and  the  various 
other  decorerions  sculptured  on  it,  add  much  to  the 
beauty  and  majesty  of  its  appearance. 
iBd      The  ooantry  of  which  Paris  is  the  capital,  stands  de- 
p-  aervedly  high  in  some  departments  of  manufactures, 
such  as  those  of  wme,  brandy,  plste-glaas,  porcelain, 
&c. ;  but  it  is  doubtful  if  Paris  iUelf  has  atuined  to 
tiiat  degree  of  eminence  in  this  respect,  which  its  siae, 
population,  and  advantages,  would  lead  us  to  expect 
In  silks,  it  is  greatly  inferior  to  Lyons,  and  in  cottons, 
to  Rouen,  and  the  wine  made  from  the  grapes  which 
grow  in  the  neighbourhood  of  the  city  is  so  extremely 
nsd*  that  it  is  used  only  lor  servants :  and  f»»  de  Surenntt 
ae  called  from  a  village  of  that  name,  three  miles  from 
PariSt  is  a  general  expression  for  wine  of  the  meanest 
<inality«    The  staple  manufactures  of  the  French  capi- 
tal, indeed,  consist  chiefly  of  articles  of  taste,  and  all 
kinda  of  fimcy  works,  such  as  jewellery  t>f  every  de- 
acriptian,  watches,  artificial  flowers,  toys,  See,     But 
BotwidistandiBg  of  this  general  isifertority,  there  are 
eone  epecies  of  manufactures  in  which  Paris  has  ac- 
tptwed  great,  H  not  unrivaillod  distinciioB,     It  will  at 
once  be  conieetnred,  that  the  Gobelins  is  here  particu. 
kdy  alladed  toy    a  nwrmftinfory  of  the  richest  ti^ea* 
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try,  so  called  fVom  a  person  named  Gobelin,  who  in-  Parts- 
stituted  it  in  the  middle  of  the  l6th  century.  These 
tapestries,  the  ground-work  of  which  are  webs  of  the 
finest  silk  or  worsted,  either  commemorate  some  re- 
markable incident  in  history,  or  exhibit  imitations  of 
flowers  or  pictures,  however  brilliant  or  intricate.  "  The 
glow  of  colouring,  fidelity  of  outline,  and  delicacy  of 
truth,**  says  Lady  Morgan,  *'  rival  the  most  masterly 
touches  of  the  pencil.*'  The  value  of  the  materials  of 
which  this  manufacture  is  made,  and  the  tediousnessof 
the  workmanship,  (not  less  than  two  years  being  ne-' 
oessary  to  finish  a  single  piece,)  are  such,  that  ffew  even 
of  the  wealthiest  families  can  afford  to  purchase  it^  It 
is  indeed  far  from  being  a  lucrative  concern,  and  were 
it  not  a  national  establishment,  and  conducted  at  the 
public  expense,  it  would  long  ere  this  pieriod  have  been 
discontinued ;  for  the  chief,  if  not  the  only  consump- 
tion, consists  in  the  government  itself;  the  walls  of  the 
various  royal  pslaces  of  France  being  decorated  with 
it,  and  rich  and  numerous  presents  of  it  mi|de  to  the 
allied  sovereigns  of  the  nation,  and  to  foreigners  of  dis- 
tinction. There  are  also  manufactories  of  porcelain, 
glass,  carpets,  &e.  conducted  at  the  expense  of  govern- 
ment These  articles  are  all  of  the  most  exquisite 
workmanship ;  but  so  high  priced,  that  they  have  never 
met  with  any  thing  like  general  sale;  and,  indeed,  in« 
pecuniary  point  of  view,  are  utterly  unprofiuble.  Paris, 
besides,  monopolizes  almost  the  whole  bookselling  and 
printing  business  of  France.  The  royal  printiog-ofiioe 
alone  containa  no  fewer  than  250  presses ;  and  Mr. 
Pinkerton  asserts  that  there  are  400  respectable  book- 
sellers in  the  French  capital,  and  that  the  total  number 
of  thoae  who  actually  acquire  a  livelihood  by  this  pro- 
fession, though  some  of  them  in  a  very  inferior  capaci- 
5r,  cannot  be  estimated  at  much  below  5000.  The 
i^nce  of  Paris  from  the  sea  has  always  rendered  it  a 
place  of  no  importance  for  foreign  trade:  Havre  de 
Grace,  situated  above  a  hundred  miles  from  it,  may 
be  regarded  as  its  harbour ;  its  exports  consist  of  ma- 
nufactured commodities,  and  its  imports,  neither  of 
which  is  very  considerable,  of  articles  required  for  the 
consumption  of  the  inhsbitants.     . 

The  metropolis  of  France,  however,  dietinguished  Literatarc 
as  it  is,  is  probably  not  more  celebrated  for  any  thing  and  iJter- 
than  for  its  literature  and  literary  institutions*  Learn-  V^  inititu- 
ing  and  talents,  have  uniformly,  with  Frenchmen  of  all  ^°'* 
ranks,  been  the  objects  of  the  greatest  respect  and  re- 
verence. The  royal  press  of  France,  mudi  to  the  ho- 
nour of  the  government,  was  formerly  situated  in  the 
palace  of  the  Louvre.  Printing  was  at  a  very  early 
date  introduced  into  Paris,  and  soon  attained  there  to 
a  d€|g;ree  of  perfection,  unrivalled  at  that  period  in  any 
other  country ;  one  of  the  earliest  printed  books  in  the 
Greek  language  issued  from  the  press  of  Francis  Tis- 
sard;  and  the  names  of  Henry,  Robert,  and  Henry 
Stephens,  the  most  accurate  and  learned  prhiters  m 
any  age,  are  inseparably  connected  with  the  literary 
history  of  £nTope.  And  the  high  character  which 
Paris  thus  early  obtained,  it  has  uniformly  supported  ; 
a  great  proportion  of  the  scholare  of  France  have  been 
connected  with  it ;  and,  at  the  present  date,  it  stands 
as  high  in  this  respect  as  at  any  former  period.  The 
number  of  works,  particularly  periodioaf  works,  and 
some  of  these  scientific  and  philosophical  joumida  of 

Seat  celebrity,  is  at  present  unusually  great,  and  ia 
ily  increasing.  And  this  capital,  as  might  be  es* 
nected,  is  extremely  rich  in  literary  institutions.  The 
University  ROyale,  the  oldest  estabUshment  of  this  kind 
in  the  kingdom,  has  fisr  cmffies  been  wcU  known. 
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throughout  Europe ;  and  though  at  the  Revolution  it  the  Vatican.  And  the  liberality  of  the  prinoBlci  oti  ; J 
was  for  a  time  suspended,  it  has  since  been  re-establish-  which  it  is  conducted  is  worthy  of  so  digoificd  an  a.  ^ 
ed  on  a  more  extensive  and  liberal  plan.    It  consists  of    tablishment,  and  highly  honourable  to  the  Freodi  ch^      ' 


four  colleges,  and  comprises  professors  in  every  de 
partment  of  science  and  literature.  There  are  many 
similar  establishments  in  Paris,  of  which  the  College 
Royale,  where  the  admission  to  the  lectures  is  gratui- 
tous, is  nearly  as  extensive,  and  is  as  celebrated,  as  the 
one  just  described.  The  Ecole  Polytechnique,  insti- 
tuted principally  for  the  education  of  engineers,  is 
furnished  with  a  large  library,  a  drawing  sdiool,  and 
mechanical  work-shops.  In  the  Jardin  des  Plantes, 
there  are  thirteen  classes  for  botany,  and  the  various 

,  subjects  connected  with  natural  history.  There  is  also 
an  academy,  termed  L'Ecole  Royale  des  Beaux  Arts, 
appropriated  to.  the  teaching  of  painting,  sculpture,,  and 
architecture.  Paris  besides  possesses  four  great  public 
schook  or  Lyc6es,  devoted  to  elementary  instruction. 
There  are  also  many  private  academies,  and  in  every 
part  of  France,  but  particularly  in  Paris,  several  o^  the 
inferior  clergy  dedicate  a  considerable  portion  of  their 
time  to  the  instruction  of  youth.  In  addition  to  these, 
and  several  institutions  of  a  similar  description,  the 
French  capital  is  distinguished  by  many  literary  and 
scientific  societies  and  associations,  some  of  which  are 
of  great  celebrity.  The  Institute,  or  Royal  Society, 
and  the  Bureau  des  Longitudes,  will,  with  many  others, 
at  once  occur  to  the  mind  of  the  reader*  The  Institute, 
indeed,  which  was  established  in  the  reign  of  Louis 

.  XIV.  has  acquired  a  reputation  of  the  most  illustrious 
kind,  and  the  services  which  it  has  rendered  not  only 
to  French,  but  to  European  literature,  are  universally 

•acknowledged.  It  is  composed  of  the  most  eminent 
philosophiod  and  literary  characters  in  France,  and 
maintains  a  correspondence  with  the  learned  of  eveiy 
nation.  Each  of  the  four  classes,  into  which  it  is  di- 
vided, has  assigned  it  a  separate  department  of  pursuit 
and  investigation  ;  the  first  is  devoted  to  mathematical, 
physical,  and  experimental  subjects ;  the  second  to 
French  literature  and  the  French  language — the  third 
to  universal  history,  and  ancient  literature — the  fourth 
to  the  fine  arts.  Each  of  these  divisions  has  its  separate 
meetings ;  but  four  times  a-year,  the  whole  academy 
assemble,  and  a  general  report  is  made  of  the  labours 
and  progress  of  the  institution,  (see  Institute,  vol.  xii. 


racter.  People  of  every  class  and  rank-^atrangen  ftom 
any  quarter  a£  the  ^lobe»  are  allowed,  wi^ut  any  in- 
troduction, the  easiest  access  to  it ;  die  attendant!  ik 
extremely  kind  and  obliging  ;  tables  with  evciy  necci. 
sary  accommodation  are  provided  for  the  use  of  viii« 
tors;  and  the  books,  when  required,  are  permitted  to 
be  taken  out  of  the  library  for  private  perussl ;  a  pniOi 
tice<«ttended  with  almost  no  inoonveniente,  or  risk  of 
loss.  The  other  libraries,  which  are  extremely  numer- 
ous, those  of  the  Institute  and  the  Bantheon  being  the 
largest  and  most  important,  consist  either  of  oollecticoi 
in  general  literature,  or  in  some  particular  brandiof 
science,  according  to  the  establishment  to  ythisix  they 
severally  belong.  Paris  besides  possesses  many  public 
readingwrooms ;  and  the  number  of  circulating  libraria, 
of  which  there  was  only  one  before  the  RevolatioQi  ii 
now  much  greater  than  in  the  British  capttsL 

Nor,  in  spesking  of  the  libraries  of  Paris,  must  thoie  sihi 
celebrated  collections  of  works  of  art,  &c.  and  of  subjects  &c. 
connected  with  natural  histqry,  be  passed  over  in  li- 
lenoe.    The  Louvre,  during  the  away  of  Boospntfi 
became  possessed  of  every  celebrated  specimen  of  sculp* 
ture  ana  of  painting  that  could  be  procured  oa  the 
continent  of  Europe;  thither  were  brought  all  the 
works  of  genius  and  of  art  by  which  the  various  coun- 
tries, over-run  by  his  armies,  were  Htatmgwlflifd    The 
Louvre,  however,  thus  enriched  by  conquest  and  by 
plunder,  has,  since  the  return  of  the  Bourbon  famfly, 
been  stript  o£  all  the  works  which  It  had  in  this  w^ 
amassed ;  and  the  halls  of  sculpture,  and  the  gallery  oC 
paintings,  now  stand  comparatively  empty  and  uninter- 
esting.  A  noble  collection,  however,  atiU  remains;  sod   | 
the  places  which  this  retribution  left  Tacant,  are  now  in  s 
great  degree  occupied  with  paintings  and  statues,  whidi 
either  bdonged  to  churches  destroyed  amid  the  freny 
of  the  revolution,  or  that  could  be  procured  fitan  other 
collections  in  the  various  parts  of  the  empire.   The 
ground  floor  of  this  splendid  edifice  is  devoted  to  iti* 
tues,  and  other  specimens  of  sculpture,  ancient  snd  mo- 
dern, very  limited  in  point  of  number,  but  judidouily 
arranged.     From  this  apartment  a  ooagiiificent  staircaie 
leads  to  the  gallery  of  paintings,  the  firat  view  of  whidt 


p.  164.)     The  Bureau  des  Longitudes,  the  object  of  to  a  stranger  is  unspeakably  grand  and  imposing.    It 

which  is  to  bring  to  perfection  the  discovery  of  the  is  1400  feet  in  length,,  and  notwithstanding  what  it  has 

longitude,  to  make  astronomical  and  meteorological  ob-  lost,  it  yet  contains  1200  paintings,  some  af  them  the 

servations.  Sec*  can  boast,  in  the  list  of  its  members,  of  works  of  the  most  eminent  masters,  so  arranged  that 

some  of  the  proudest  names,  snd  has  attained  to  no  in-  there  is  little  appearance  of  that  vacancy  and  demli- 


considerable  degree  of  scientific  celebrity. 

The  numerous  and  extensive  libraries  of  Paris  cor- 
respond well  with  the  favourable  description  we  have 
just  given  of  its  literature.  Almost  all  the  eminent 
schools  and  literary  institutions  enjoy  each  the  advan* 
tages  of  a  library*  The  royal  library  is  the  largest  and 
most  valuable  an  the  world.  It  was  instituted  so  early 
as  the  14th  century,  by  King  John,  whose  collection 
amounted  only  to  ten  volumes ;  under  the  munificent 
patronage  of  the  French  monarchs,  it  has  gradually, 
since  that  period,  increased  in  size  and  importance ; 
and  it  now  contains  no  fewer  than  380,000  volumes, 
80,000  manuscripts,  some  of  which  are  of  the  rarest 


tion,  by  which,  from  its  recent  fkU,  it  mtist  reaUy  be 

characterized.    The  specimens  of  the  French,  ItaiisD, 

and  Flemish  schools,  mto.  which  the  gallery  is  dirided, 

and  the  works  of  each  artist,  are  respectively  kept  <&- 

tinct,  and  thus  avoid  the  confusion  which  otherwise 

must  have  taken  place.    The  Jardin   dea  Plantes,  or 

royal  garden,  can  boast  of  a  very  rich  and  extensive 

museum.     Its  coUections  of  every  kind  are  valuable 

and  rare ;  in  the  zoological  and  fossil  departments  it  is 

unrivalled ;  and  it  containasome  curioua  apecimens,  not 

elsewhere  to  be  seen,  of  the  animal  remaina  of  the  ants* 

diluvian  world.    The  garden  itaeli^  whidh  isofanob* 

long  shape,  and  about  half  a  mile  in  length,  is  laid  oat 

kind,  illustrative  of  the  political  and  literary  history  of    in  great  taste,  and  can  exhibit  groupea  of  plants  from 


Europe;  with  5000  volumes  of  engravings;  genealo- 
gies of  all  the  eminent  French  famines ;  and  a  most  va* 
luafole  collection  of  medals  and  antiquities.  Among 
other  eurious  documents,  it  contains  the  original  letters 
4>f  HeoTf  VIII.  to  Anna  Boleyn,  brought  &ther  from 


almost  every  region  of  the  globe.     The  buildings  be* 

longing  to  it  are  also  distinguished  by  a  large  menage, 

comprising  animals  of  every  climate  and  Jatitudew  With 

the  Jardin  des  Plantes,  the  names  of  Jassieo«  Buflbo, 

Haiiy,  and  Cuvier,  'ure  inseparably  connected.    The 
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ik  Ptntfaeon  contains^  Cffllections  m  natural  history^  anti- 
r^quities,  and  pam&ng,  more  select  tlian  numerous. 
Among  oUier  cariosities,  it  is  in  possession  of  an  origi- 
nal portnit  of  Mary  Queen  of  Soots,  in  high  preserva- 
tion, presented  by  herself  to  the  monks  of  St  Genevieve. 
There  sre  other  similar  institutions  in  Paris,  of  which 


of  which  were  felt  in  the  most  remote  nations  of  Eu- 
rope. The  history  of  this  sanguinary  period  may  he 
found  under  the  article  France  ;  and  it  need  merely 
be  mentioned  here,  that,  since  the  revolution,  the  in* 
terests  of  Paris  have  not  been  neglected ;  that  the  ra- 
vages which  Were  committed  by  the  infatuated  mob  on 


the  Conservatoire  des  Arts  ct  Metiers,  a  collection  of    fome  of  its  most  splendid  edifices  and  institutions  have. 


the  various  machines  invented  by  Frenchmen  connect- 
ed with  the  arts  or  with  manufactures ;  and  the  MUste 
(fArtillerie,  the  repository  of  every  warlike  instrument, 
are  the  most  extensive  and  the  most  celebrated. 

Paris,  with  a  small  portion  of  the  surrounding  coun- 
try, of  a  circular  ibrm,  and  about  fifteen  miles  in  diame- 
ter, fonns  what  is  termed  the  department  of  the  Seine, 
and  18  governed  by  a  prefect,  who  has  under  him  twelve 
majors,  one  for  each  division  of  the  city,  and  two  other 
Mbstitutes,  who  manage  the  landwaiti  district  The 
police  here  is  brought  to  a  high  state  of  perfection ;  the 
number  of  clerks  wad  officers  is  incredibly  great ;  and 
efery  person,  whatever  his  character  or  external  ap- 
pearance, seems  to  be  watdied  as  studiously  as  if  he  were 
suspected  of  the  grossest  delinquencies.  Paris  has 
not  inaptly  been  denominate  the  land  of  passports: 
vithoot  one,  the  shortest  journey  cannot  betaken;  and 
the  drcamitanoes  of  the  numerous  straneers,  who, 
from  all  the  kingdoms  of  Europe,  visit  the  French 
capital,  immediately  become  known,  as  from  their 
passport,  Uieir  namei  profession,  &c.  are  inserted  in  the 
police-books.  The  Jurisdiction  of  the  courts  of  Paris, 
unlike  those  of  die  English  capital,  eatend  only  to  the 
leven  neighbouring  departments ;  but,  as  is  the  case  in 
Loodon,  It  is  the  residence  of  thie  sovereign  and  royal 
fmHy,  it  is  the  centre  of  the  public  business  of  the  na* 
lioD,  and  is  the  seat  of  the  legislative  assemblies. 

Tlie  inhabitants  of  Lutetia,  afterwards  named  Paris, 
as  explained  in  a  former  part  of  this  article,  seem, 
in  the  time  of  Caesar,  to  have  been  a  resolute  and 
bold  people ;  for,  according  to  that  commander,  they 
chose  ratner  to  consume  their  city  to  ashes,  than  allow 
it  to  fall  into  the  hands  of  the  enemy.  Csesar,  however, 
fiodrng  the  place  advantageously  situated  for  a  milita- 
tj  station,  buflt  a  new  town  on  the  site  of  the  old ;  and 
the  Romans,  from  this  period,  retained  possession  of  it 
upwards  of  500  years,  during  which  time  it  was  visit- 
ed bj  several  of  the  Roman  emperors,  by  Constantino, 
Con^nce,  Julian,  6cc.    In  the  year  486,  it  was  taken 
bj  the  Franks,  and  early  in  the  subsequent  century  it 
was  established  as  the  capital  of  that  people.     From 
this  period  Paris,  with  little  interruption,  has  increased 
gradually  in  size  and  in  elegance.    In  the  twelfth  cen« 
tuiy,  the  streets  were  paved,  and  the  town  surrounded 
by  a  large  wall.     But  the  most  memorable  sera  in  the 
history  of  this  city,  is  the  long  and  glorious  reign  of  Louis 
XIV.  During  his  sway,  upwards  of  eighty  streets  were 
opened  and  rebuilt ;  S3  elegant  churches  were  erected ; 
the  quay  was  newly  constructed,  and  four  new  ports 
were  formed ;  the  Hdtel  des  Invidides  and  the  Obser- 
vatory were  founded ;  the  Louvre  was  enlarged  and  re- 
paired ;  the  Boulevards  were  levelled  and  planted,  and 
TarioQs  other  improvements  were  eflected,  which  have 


caused  the  name  of  that  illustrious  monarch  to  be  most  pastoral^  hills  of  Yarrow,  near  which  romantic  stream 

hoDoorably  associated  with  the  annals  of  the  French  Fowlshiels  is  situated;  and  his  appetite  for  such  in- 

metropolis.    The  same  spirit  continued  to  animate  his  quiries  was  at  once  gratified  and*  strengthened  by  m 

successors,  particularly  Louis  XVT.  who  not  only  re-  tour,  which  about  this  time  he  made  into  die  High* 

solved  to  complete  the  monuments  and  public  buildings  lands,  in  company  with  bis  brotiier-in-law  Mr.  Dickson, 

le(^  unfinished  by  his  predecessors^  but  also  contempla*  whose  eminence  in  this  science  had  already  procured 

ted  new  improvements*    Thne  pbuis,  however,  he  was  him  the  patronaee  and  friendship  of  Sir  Joseph  Banks. 
not  destinm  to  carry  into  execution.     He  fell  a  victim        Park  had  lost  his  &ther  in  1790;  and,  so  soon  as  his 

to  tbat  revolution  ot  hia  kingdom,  which  not  merely  medical  studies  were  completed,  he  repaired  to  London. 

iubverted  the  ancient  rrgitne  of  France^  but  the  efiects  in  quest  of  employment    By  the  brodier-inJaw  jnatL 


Parw, 
Park, 

Mungo. 


as  far  as  possible,  been  atoned  for ;  and  that  the  capital 
of  France,  during  the  reign  of  Bonaparte,  made  many 
acQuisitions,  both  in  point  of  external  beauty  ahd  of 
real  improvement. 

See  Pinkerton's  Deicripiion  of  ParUf  two  volumes  ; 
Lady  Morgan's  France,  two  volumes ;  Millin's  Voyage 
en  France,  five  volumes ;  Rough's  Sketch  of  Mwiem 
PariM ;  TraveU  in  France,  anonymous,  Edin.  1814; 
Paru,  and  Paris  Revisited,  by  John  Scott ;  Mercier*s 
Picture  of  Paris  ;  PlanU's  New  Picture  of  Paris.  See 
also  works  on  France,  by  Arthur  Young,  Birkbeck,. 
Wraxall,  &c.  Of  these,  Pinkerton's  is  the  most  minute 
and  authentia     { i**  m.  ) 

PARK,  Muvoo,  distinguished  for  his  Afiricsn  travels 
and  their  unfortunate  termination,  was  bom  at  the  farm- 
of  Fowlshiels,  near  Selkirk,  on  the  10th  September, 
1771.  His  father,  a  person  noted  for  many  respectable 
qualities,  appears  to  have  been  particularly  anxions  to- 
communicate  the  advantages  of  education  to  his  family ; 
since,  though  by  no  means  in  opulent  circumstances, 
he  engaged  a  tutor  to  reside  with  him  for  this  special 
purpose.  Under  this  domestic  superintendence,  Mungo 
the  seventh  child  of  the  family)  readily  acquired  the 
irst  elements  of  learning ;  and  was  in  consequence,  at 
an  early  age,  removed  to  the  grammar  school  of  Selkirk 
to  commence  his  dassical  studies.  Here,  too,  he  showed 
himself  equally  attentive  and  persevering ;  and  the 
same  deep,  calm  ardour  of  mind,  which  at  an  after  pe- 
riod was  so  conspicuously  displayed,  soon  rendered  him 
an  object  of  pemument  esteem  to  his  teacher  and  fellow 
ponils. 

it  had  been  originally  intended  to  educate  Park  for 
the  church ;  but  as  he  himself  inclined  to  follow  the 
medical  profession,  his  friends  wer6  readily  induced  Uy 
comply  with  this  desire;  and  at  the  age  of  fifteen,  he 
was  pUce(T  under  the  care  of  Mr.  Thomas  Anderson,  m 
respectable  surgeon  in  the  town  where  Park  was  then 
residing.      With  this  gentleman  he  continued  three 
years,  occasionally  attending  the  grammar  school  to 
perfect  his  knowledge  of  Greek  and  Latin;  and,  in 
1789,  he  went  to  the  universihr  of  Edinburgh,  for  the 
purpose  of  completing  his  medical  studies ;  where,  du« 
ring  three  successive  winters,  he  attended  the  common 
course  of  lectures  necessary  for  obtaining  a  surgeon's 
diploma.     His  residence  in  Edinburgh  did  not  present 
much  room  for  the  display  of  superior  talents ;  but 
whatever  opportunities  it  affi>rded  for  mental  cultiva^ 
tioQ  were  dihgently  employed,  and  Park's  attainments 
seem  to  have  been  considerably  above  thpse  usuairy 
possessed  by  persons  in  this  situation.    He  had,  in 
particular,  addicted  himself  with  considerable  assiduity 
to  the  study  of  natural  history.    During  the  summer 
vacations,  he  made  researches  in  botany  among  the 
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Ptrk,  mentioned  he  was  intFoduced  to  Sir  Joseph  Banks,  who 
Mungo.  received  him  with  the  cordiality  he  was  at  all  times 
ready  to  display  in  behalf  of  aspiring  merit;  and,  by 
his  influence.  Park  vras  shortly  afterwards  appointed 
surgeon  to  the  Worcester  Esst  I ndiaman.  He  sailed  for 
Benooolen,  in  the  island  of  Sumatra,  in  February,  1792* 


till  a  horde  of  that  savage  people  surprised  and  took  Pvi 
him  prisoner.  He  was  csrried  before  AU  their  leader,  Muq( 
and  treated  with  a  degree  of  inbumanity»  which,  com*  ^"^ 
bined  with  the  severe  fever  partly  occasioned  hy  it, 
would  have  broken  any  spirit  less  energetic  than  hii 
own.    He  bore  up,  however^  under  the  aocumalated 


and  returned  next  year,  without  any  material  occur-^  horrors  of  bodily  exhaustion  and  barbarous  captivitv, 


rences  having  distinguished  his  voyage.  It  would  seem, 
however,  that  his  passion  for  natural  history  was  still 
unabated,  since  we  find  in  the  Transactions  of  the  Lin- 
nean  Society  a  paper  communicated  by  Park,  and  con- 
taining observations  on  several  new  species  of  fishes, 
discovered  by  him  during  his  stay  on  the  coast  of  Su- 
matra.   It  is  dated  4th  November^  1794. 

Whether  Park  intended  to  prosecute  the  advantages 
held  out  by  this  new  employment  we  are  not  informed ; 
but,  in  a  short  time,  objects  were  presented  more  con. 
genial  to  his  taste,  and  opening  a  wider  scope  for  his  am- 
bition. Some  years  prior  to  this  period,  a  number  of  in- 
dividuals,  with  the  laudable  view  of  extending  geogra- 
phical knowledge,  and  guiding  in  some  departments 
the  efforts  of  philanthropy,  had  formed  themselves  into 
an  Association  for  promoting  discoveries  in  the  interior 
o€  Africa.    They  had  already  found  means  to  investi- 
gate the  most  impojrtant  peculiarities  in  the  northern 
part  of  this  great  continent ;  and  had  lately  directed  their 
chiefattention  to  explore  the  courseof  the  Joliba,  or  Niger, 
—a  celebrated  river  which  yet  no  European  eye  had  ever 
aeen,  and  concerning  which  the  knowledge  of  Europeans 
was  so  vague,  that  different  opinions  existed  even  as  to 
the  direction  of  its  current;  some  maintaining  with  Hero- 
dotus that  it  runs  from  east  to  west ;  others,  on  the  con- 
trary, from  west  to  e^t.    Major  Houghton,  whom  the 
Association  had  dispatched  to  ascertain  these  points,  fell 
in  with  the  Moors  on  his  journey,  and  came  to  a  miser- 
able death  among  them.    Accounts  of  this  occurrence 
had  already  reached  England ;  and  it  was  now  an  ob- 
ject to  find  a  person  properly  qualified  for  executing 
the  enterprise  in  which  he  had  so  unhappily  failed.    Sir 
Joseph  Banks  was  an  active  member  of  the  Association  ; 
^nd  Park,  who  lived  with  him  on  the  most  friendly  foot- 
ing, immediately  occurred  t9  his  mind,  as  uniting  most 
qi  the  requisites  for  such  an  undertaking. '  Park  had 
9ever,  indeed,  particularly  turned  his  attention  to  geo- 
graphical inquiries ;  but  his  natural  temper  inclined  him 
to  long  for  tne  hazardous  adventures  and  magnificent 
excitements  attached  to  such  an  expedition.   His  consti- 
tution, naturally  robust,  was  now,  in  some  degree,  habi« 
tuated  to  warm  climates ;  and  the  necessary  previous 
information  might  be  acquired  without  difficulty.     He 
eagerly  gave  in  to  his  patron's  suggestion.     Sir  Joseph 
warmly  recommended  him  to  the  Association,  whose 
terms  appeared  sufficiently  liberal,  and,  after  a  few  ad- 
ditional inquiries,  they  wUlingly  accepted  him. 

In  conseauence  of  this  appointment,  he  left  Ports- 
mouth on  tne  22dMay,  1795,  in  the  Endeavour,  an 
African  trader ;  and  arrived  at  Jillifree,  near  the  mouth 
of  the  Gambia,  on  the  Slst  June.    From  this  place  he 

8 rooeeded  directly  to  Pisania,  a  British  factory  two  hun- 
red  miles  up  the  river,  and  was  kindly  received  by  Dr. 
Laidley  the  superintendant,  in  whose  house  he  resided 
some  months,  learning  Mandingo,  the  dialect  generally 
apoken  in  those  parts,  and  collecting  information  with 
regard'^to  his  future  journey.  On  the  2d  December, 
Park  took  leave  of  this  last  English  friend,  and  directed 
his  steps  eastward  in  search  of  the  Joliba.  Soon,  how* 
ever,  the  intelligence  of  a  war  having  occurred  between 


till  at  lenffth  he  fortunately  escaped  from  the  camp  u 
the  month  of  June.    He  reckoned  his  escape  fortunitSi 
though,  in  truth,  it  might  seem  but  a- change  of  misery. 
Alone  in  (he  African  desert,  his  body  worn  out  with 
sickness,  and  perishing  for.  thirst,  it  is  impossible  to 
estimate  the  hardships  he  must  have  endured.    Tluss 
weeks  of  painful  wandering  were  at  length,  however, 
rewarded  by  a  sieht,  which,  in  his  estimation,  compen- 
sated for  them  all.    Approaching  tpwards  Sego,  a  con* 
siderable  town  on  the  banks  of  the  Niger,  he  thos 
describes  his  feelings :  "  While  we  were  riding  together, 
and  I  was  anxiously  looking  round  for  the  river,  one 
of  the  Negroes  called  out  Geo  affiUi  I  (see  the  water !) 
and  looking  forwards,  I  saw  with  infinite  pleasure  the 
great  object  of  my  mission,  the  long  sought  for  majes- 
tic Niger/  glittering  to  the  morning  sun,,  as  broad  as  the 
Thamea  at  Westminster,  and  fiowmg  slowly  to  the  etui' 
ward.    1  hastened  to  the  brink,  and,  having  drank  of 
the  water,  lifted  up  my  fervent  thanks  in  prayer  to  the 
great  Ruler  of  all  things  for  having  thus  far  crowned 
my  endeavours  with  success." 

He  had  now  indeed  seen  this  mysterious  stresm,  lod 
ascertained  the  great  fact  of  its  flowing  to  the  eastward; 
but  more  than  Uiis  was  beyond  his  power  to  accom* 
plish.     The  presence  of  a  white  man  excited  jealousies 
among  the  Moorish  traders  of  Sego :  he  did  not  find  it 
safe  to  remain  there,  and,  after  proceeding  onwards  ts 
Silla,  where  similar  jealousies  awaited  him,  a  compari- 
son of  the  difficulties  to  be  surmounted,  with  themesni 
he  had  of  surmounting  them,  too  clearly  showed  thst 
he  must  needs  return.     The  approach  of  the  rainy  ses* 
son,  whose  destructive  qualities  he  had  previously  ez« 
perienced  at  Pisania,  even  required  that  he  should  Iom 
no  time  in  returning.    Indeed,  but  for  a  concurrence  of 
fortunate  circumstances,  he  had  little  reason  to  expect 
to  succeed  in  again  reaching  the  Gambia.    By  the  time 
be  had  arrived  at  Kamalia,  still  five  hundred  miles  dis- 
tant from  the  nearest  British  settlement,  the  raioy  sea- 
son had  set  in ;  and  Park  being  attacked  with  a  fever, 
from  which  he  recovered  slowly  and  imperfectly,  wsi 
glad  to  accept  the  hospitalitv  of  Karfa  Taura,  a  bene* 
volent  Negro,  who  profferea  to  entertain  him  in  hii 
house,  till  a  coffle,  or  caravan  of  slaves,  should  set  out  to 
the  European  settlements.    This  did  not  occur  till  the 
latter  end   of  April,  and  the  journey,  attended  with 
great  difficulty  and  distress,  lasted  upwards  of  six  weekk 
On  the  10th  June,  1797,  Park  once  more  reached  Pi« 
sania.    He  was  received  by  Dr.  Laidley  "  as  one  risen 
from  the  dead.'*     In  a  few  days  he  went  on  board  |D 
American  store-ship,  which,  after  a  tempestuous  psi- 
sage,  reached  the  island  of  Antigua  with  great  difficulty; 
from  whence  having  embarked  for  England,  he  arri^ 
at  Falmouth  on  the  22d  December,  after  an  absence 
from  Britain  of  two  years  and  seven  months.    It  u 
mentioned  as  a  circumstance  connected  with  his  return, 
that  having  instantly  hastened  from  Falmouth  to  Loo- 
don,  for  the  purpose  o£  gaining  intelligence  about  the 
many  friends  from  whom  he  bad  been  ao  long  sepirsU 
ed,  Park  arrived  at  the  metropolis  before  day-ligbtt  and 
not  caring  to  disturb  his  brother-in-law  Mr.  Dickson^i 
family,  determined  to  walk  about  the  streets  till  their 


two  native  chiefs,  through  whose  territories  he  was  to 

pass^  induced  him  to  bend  his  course  to  the  north,  into    hour  of  rising.     Finding  the  door  of  the  British  Mu* 

the  countrjr  of  the  Moors,    He  had  not  proceeded  far,    seum  gardens  open,  he  entered,  and  had  ahready  coati* 
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irt,    iioed  lome  time,  when  Mr:  Dibkson,  to  whose  charge  the  brother  at  Fowlshielo,  before  he  could  finally  determme     Park, 

1^    gardeni  were  coinniitted>  having  gone  to  his  post  that  to  retunie  the  exercise  of  hia  profesiion  at  Peebles,   Mii»go> 

^^^  morning  sooner  than  usaal,  here  found,  in  this  strange  where  a  favourable  opening,  aa  be  thought,  occurred   ^  '   ~ 

sndonexpected  manner,  the  relative  whom  he  had  long  in  1801,    The  reputation  attached  to  htsf  name,  and 

bit  snd  numbered  with  the  dead.  the  amiableness  of  his  general  character,  soon  procured 

It  is  euy  to  conceive  the  feeling  of  such  a  rencom  him  i^  respectable  practice.     He  was  beloved  by  the 

tn,  sod  the  joy  with  which  the  news  of  it  were  receiv*  poor,  to  whom  he  showed  himself  at  all  times  chant* 

ed  by  s!l  immediately  concerned  ;  but  the  interest  ez«  able  and  compassionate ;  and  several  eminent  literary 

cited  by  Park's  return  was  not  confined  to  his  personal  characters  in  the  neighbourhood,  particularly  Dr.  Adam 

friends,  and  those  who  knew  him  individually.     It  waa  Fergusson,  and  Mr.  (now  Sir  Walter)  Scott,  were  eager 

lewked  upon  as  a  kind  of  triumph  by  the  Association,  to  number  in  the  list  of  their  friends  a  person  so  ms- 

whose  hopes  and  projects  it  had  in  some  measure  fuU  tjnguished  for  his  unaffected  worth  and  great  achieve- 

filled ;  while  the  traveller's  long  absence,  his  dangerous  menta.     But  the  duties  of  a  country  surgeon,  at  all 

idvsntnres,  and  the  extraordinary  things  he  was  said  to  times  laborious,  and  still  more  so  in  a  thinly  peopled 

hive  discovered,  caused  the  public  in  general  to  regard  district,  seem  never  to  have  been  much  to  his  taste; 

him  with  a  minted  curiosity  and  esteem,  and  to  expect  they  were  now  rendered  more  disagreeable  from  the 

the  sppearance  of  his  travels  with  no  ordinary  impa*  pre*ezistence  of  contrsry  habits,  and  the  solicitations 

tieoce.  In  the  course  of  two  years  these  anticipations  were  of  those  magnificent  projects,  which  his  Iste  journey 

imply  realised.     Immediately  on  finishing  his  arrange*  had  naturally  called  into  being.    Park  felt  dissatisfied 

taents  in  London,  Park  returned  to  Fowishiels,  where,  and  impatient  in  the  narrow  circle  to  which  he  waa 

in  the  bosom  of  domestic  affection,  in  the  pastoral  soli-  now  confined ;  and  while  traversing  the  bleak  moora 

tade  of  bis  native  glens,  he  busied  himself  strenuously  of  Tweeddale,  his  mind  was  brooding  with  enthusiastic 

ID  preparing  his  narrative  for  the  press.*    It  came  out  hope  over  the  image  of  brilliant  discoveries,  which  he 

in  the  spring  of  1799*    Few  books  of  travels  have  ac-  thought  himself  yet  destined  to  make  in  the  centre  of 

quired  so  speedy  and  extensive  a  reputation  as  this  of  Africa.    He  waa  alive  indeed  to  all  the  dangers  and 

Psrk's.    It  waa  sought  for  with  an  eisgemess  which  hard  vicissitudes  from  which  he  had  already  only  ei* 

ought  have  done  credit  to  a  novel ;  and  the  reader,  caped  as  if  by  miracle ;  whilst  suffisring  from  the  effecta 

whilst  his  imagination  was  exalted  by  the  remoteness,  of  indigestion,  with  which  since  his  return  he  had  been 

the  imminent  perils,  and  strange  scenes  of  the  journey,  considerably  afflicted,  his  disturbed  slumk>ers  used  fre- 

could  not  help  feeling  something  bke  affection  for  a  quently  to  embody  hi|  pain  in  the  shape  of  those  mi« 

person  to  kindly,  so  resolute,  and  yet  so  unassuming*  series  be  had  endured  when  in  Africa ;  he  would  dream 

It  still  continues  one  of  the  most  popular  works  of  ita  of  b^ng  in  the  camp  of  the  Moors,  exposed  to  the 

ciiK;  snd  the  qualities  both  of  its  subject  and  manner  brutal  violence  of  All,  and  awake  .in  extreme  agitation. 

well  deserve  this  pre-eminence^    In  perusing  it,  we  fol-  But  the  ardent  temper  of  his  mind  was  not  to  be  damped 

low  ttie  traveller  with  a  keen  anxiety ;  we  participate  by  such  considerations.    The  evils  of  an  African  jour- 

in  sll  his  toils,  and  dangers,  and  hairbresdth  eacapea,  ney  were  distant  in  place,  and  becoming  more  distant 

poortrsyed  with  a  brief  and  touching  simplicity,  which  in  time;  whilst 'the  disquietudes  of  his  present  situ- 

St  once  awakens  our  sympathies  by  its  indubitable  air  ation  had  the  painful  quality  of  presence  and  resli^, 

of  troth :  we  are  instructed  and  entertained  by  his  de-  and  he  turned  from  them  with  disgust?  to  contemplate 

linestioh  of  those  vast  countries,  and  the  rude  tribea  the  more  exalted  prospects  which  imagination  de* 

which  people  them ;  we  admire  his  modest  though  un-  lighted  to  picture  in  the  scene  of  his  former  adventures. 

ihsksn  fortitude ;  we  love  the  honesty  and  benevo*  Those  feelings  were  strengthened,  and  in  part  ooncen« 

knt  csndour  everywhere  displayed  by   him.    Many  Irated  to  a  definite  object,  by  an  acquaintance  whkh 

trsveliers  have  possessed  more  learning,  more  philoso-  about  this  period  he  formed  with  Mr.  George  Maxwell, 

fhy,  sad .  greater  intellectual  endowments ;  but  none  a  gentleman  of  that  quarter,  formerly  an  African  trader, 

nas  ever  known  better  the  secret  of  concentrating  our  who  had  frequently  visited  the  mouth  of  the  Congo ; 

ittention,  and  calling  forth  our  esteem.    It  required  and  from  his  own  observations  had  come  to  the  con^ 

DOC  only  extraordinary  strength  of  mind  to  accomplish  elusion,  which  in  time  Park  also  adopted,  that  thia 

this  undertaking ;  no  common  powers  of  fancy  and  river  was  nothing  but  a  continuation  of  the  Niger, 

judgment  were  also  requisite  to  describe  it  so  agree-  Park  longed  to  verify  this  idea,  and  to  immortalise  his 

sbly  \  same  by  so  splendid  a  discovery.    The  obstractiona 

The  profita  of  this  publication,  added  to  the  recom*  under  which  he  laboured  were  growing  daily  more  irk* 

pease  allowed  him  by  his  employers,  bad  for  the  pre-  some,  when  fortunately,  as  he  judged,  an  opportunity^ 

sent  placed  Park  in  easy  circumstances.     In  the  an-  occurred  of  putting  his  darling  scheme  into  execution. 

tomn  of  tbia  year,  he  married  the  eldest  daughter  of  In  the  autumn  of  1803,  a  letter  from  the  colonial  ae> 

Mr.  Anderson  of  Selkirk,  his  former  master  ;  a  union  cretary  of  state's  oiEce  informed  him  that  government 

adding  greatly  to  his  happiness  for  the  short  period  designed  to  send  a  mission  into  the  interior  of  Africa; 

during  which  he  enjoyed  it.     In  the  mean  time,  how-  for  the  purpose  of  arranging  which,  his  presence  in 

^ver,  his  way  of  life  was  undetermined,  and  it  required  London  waa  required  immediately. 

some  firmnesa  to  bear  up  under  the  cloud  which  over-  Before  finally  agreeing  with  the  terms  proposed  to 

huog  his  future  prospects.    At  one  time  he  was  ap»  him,  on  the  part  of  government,  by  Lord  Hobart, 

plied  to  by  government  to  engage  in  a  mission  which  whom  he  had  hastened  to  meet.  Park  requested  liber« 

they  bad  it  in  view  to  send  out  to  New  Holland ;  at  ty  to  return  home  and  deliberate  the  matter  with  faia 

another,  he  was  on  the  point  of  taking  a  farm;  and  friends.    He  returned  accordingly,  and  consulted  a  few 

two  years  passed  away,  in  the  house  of  ms  mother  and  of  them;  but  his  resolution  was  easy  to  anticipate. 

*  A  qoMlon  bas  been  started,  as  to  the  shaie  which  Mr.  Bryan  Edwards,  the  historian  of  the  West  Indies^  hSd  in  preparing  Park*a 
woik  for  the  public.  Fropi  the  evidence  adduced,  it  does  not  however  seem,  that  Mr.  £dward»  did  more  than  cotercise  a  genenl  eoperin- 
Uffldenee  over  the  laogoage  and  style,  leaving  the  subeUmtlal  maits  and  difficulties  of  the  labour  to  Park  himseUl 
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Now  at  last  ha  felt  himBelf  apon  the  brink  of  that  vast 
enterprise  on  which  he  had  longed  so  much  to  embark* 
and,  compared  with  such  excitements  as  it  offered, 
the  disquieting  obstructions  of  his  actual  situation  ap- 
peared insupportable.  When  his  brother  represented 
to  him  the  hazard  of  a  second  African  expedition,  the 
almost  certain  destruction  connected  with  it;  he  re- 
plied, that  a  few  inglorious  winters  of  country  practice 
at  Peebles  would  kill  him  as  effectually  as  the  most  for* 
midable  occurrence  he  could  meet  with  in  the  deserts 
of  Africa. 

Yet  his  heart  was  not  insensible  to  those  tender  ties, 
which  he  now  felt  himself  called  upon  to  break  asun- 
der. He  parted  from  his  family  with  the  most  pro- 
found emotions,  which  he  tried  to  enliven  with  the 
hopes  of  soon  meeting  again,— a  hope*  resulting  more 
from  his  own  vigorous  determination  than  from  anv 
estimate  of  the  difficulties  he  had  to  strive  with.  This 
hope  was  indeed  fulfilled  sooner  than  even  his  friends 
oould  have  wished,  if  they  looked  beyond  the  feelings 
of  the  moment  On  arriving  at  London,  Park  was  ap« 
pointed  to  sail  in  the  month,  of  February,  1804 ;  but 
the  change  of  ministry,  already  contemplated,  and  final- 
ly brought  about  by  Mr.  Addington's  resignation,  pro- 
duced among  its  other  alterations  an  alteration  ok'  the. 
enterprize  in  question.  •  Lord  Camdeo«  now  secretary 
of  state,  gave  notice  that  the  expedition  could  not  sail 
before  September,  if  it  sailed  at  all;  and  it  was  sug- 
gested to  Park,  impatient  of  this  delay,  yet  obliged  to 
acquiesce  in  it,  that  the  intervening  period  might  be 
profitably  employed  in  acquiring  the  habit  of  making 
astronomical  observations,  and  gaining  a  knowledge  of 
the  Arabic  language.  Accordingly,  having  engaged 
8idi  Ombac,  a  native  of  Mogadore,  for  the  utter  pur* 
pose,  and  taking  proper  instruments  with  him  for  the 
former,  he  returned  to  Scotland  in  the  latter  end  of 
September.  This  period  of  leisure  was  employed  by 
him  in  his  mother's  house  at  Fowlshiels,  from  which, 
however,  he  was  shortly  summoned ;  and  avoiding  the 
bitterness  of  a  second  formal  separation,  under  pretence 
of  a  journey  to  Edinburgh,  he  quitted  the  paternal  roof, 
under  which  so  many  cum  and  peaceful  days  had  pass* 
ed  over  him,  and  to  which  he  was  destined  never  more 
to  return. 

The  main  object  proposed  by  Park  in  this  second 
expedition,  was  to  ascertain  the  course  aud  termination 
of  the  river  Niger,  which,  according  to  his  own  opi- 
nion, was  identical  with  the  river  Congo,  in  the  south- 
em  hemisphere.  Seversl  distinguished  geographers,  - 
among  others  Major  Rennel,  had  adopted  the  supposi- 
tion that  the  Niger  terminates  in  a  senes  of  lakes  in  the 
interior  of  the  continent,  and  is  there  evaporated  by  the 
heat  of  the  sun.  The  Major  was  so  persuaded  of  this, 
and  on  other  srounds  so  impressed  with  the  forlomness 
and  peril  of  the  projected  expedition,  that  when  Park, 
before  undertaking  it,  was  directed  to  consult  him,  the 
Mnor  laboured  earnestly  to  dissuade  his  friend  from 
embarking  in  such  an  enterprise.  His  arguments  pro* 
duced  a  transient  effiect ;  yet  it  was  but  transient ;  and 
Park,  on  retumin|f  to  town,  was  still  inflexibly  deter- 
mined to  set  his  life  on  the  risk  of  proving  the  Niger 
and  Congo  to  be  the  same,  or  of  finding  means  to  tra- 
verse the  African  desert,  should  the  Niger  be  disco-^ 
vered  not  to  terminate  at  the  ocean.  For  effecting  his 
intentions,  it  was  finally  agreed  that  he  should  take 
with  him  forty  soldiers  from  the  garrison  of  Goree,  hav* 
ing  first  procured  fifty  asses  at  the  island  of  St.  Jago,  to 
transport  their  provisions  and  baggage ;  that  ia  com* 


pany  with  these  men,  he  should  penetrate  as  speedOy  n   Piri; 
possible  to  Sego  on  the  Niger ;  and  then  conitnict  •  Mui«i 
vessel,  with  which  it  was  proposed  that  he  sboold  pro-  ^^y^ 
oeed  idong  the  course  of  the  river  as  far  as  it  was  navi* 
gable.    A  commission  of  brevet  captain  was  btttowed 
on  him ;  his  brother-in-law  Mr.  Anderson  as  lecond 
in  command,  and  his  countryman  Mr.  Scott  as  draiight»- 
man,  with  some  carpenters  and  mechanics,  were  ap- 
pointed to  attend  him :  and  he  left  Portsmouth  in  the 
Crescent  transport,  on  the  SOth  of  January,  1805. 

The  voyage  to  St.  Jago,  and  then  to  Goree  wtAt, 
was  prosperous ;  and  thirty-five  soldien,  with  a  lieu. 
tenant  belonging  to  the  garrison,  and  Isaaco,  a  native 
priest  and  traveUiDg  merchant,  were  easily  induced  to 
accompany  him.    but  here  the  prosperity  of  the  enter. 
prize  may  be  said  to  have  come  to  an  end.    The  yeu 
was  unluckily  too  far  advanced  for  allowing  them  to 
reach  the  Niger  before  the  rainy  season  began ;  but  u 
Park  preferred  the  alternative  of  setting  out  immedi- 
ately, even^with  such  a  chance  against  him,  to  that  of 
continuing  seven  months  in  estate  of  inaction,  they  lost 
no  time  in  taking  their  departure.    Having  assembled 
at  Kayee  on  tbe  27th  April,  they  proceed^  eastward 
without  material  difficulty  to  Badoo,  where  Park  had 
an  opportunity  of  writing  to  his  fnends ;  but  long  be- 
fore they  reached  thie  Niger,  the  fatal  rainy  season  had 
set  in.    In  half  an  hour  after  its  commencement,  the 
whole  troop  were  affected  with  a  certain  degree  of  sick* 
ness ;  and,  in  a  few  days,  a  horrible  dysentery  attadc* 
ed  them,  and  committed  the  most  painful  ravages  in 
this  little  party.  On  arriving  at  Maaboo,  on  the  banks 
of  the  Niger,  no  more  than  eleven  of  thelbrty-fiTe  Eu- 
ropeans who  had  left  Goree  remained  alive ;  snd  be- 
fore they  reached  Sansanding,  and  concluded  their  ne- 
gociations  with  Mansong,  the  king  of  that  country,  for  a 
free  paaaage  through  hia  dominions,  the  number  was 
reduced  to  Park  himself,  lieutenant  Martyn,  and  three 
soldiers,  one  of  them  in  a  state  of  inaanity.    Yet  even 
here.  Park,  on  whom  the  chief  toil  and  anxietr  of  • 
journey,  obstructed  by  so  much  misfortune,  had  devolf- 
ed,  never  aBowed  his  mind  for  a  moment  to  misgiTS 
him.    Though  finally  seized  with  the  disorder  himselfi 
he  expelled  it  immediately  by  the  action  of  powerful 
medicines  on  a  vigorous  constitution ;  and  having  at 
length  adjusted  the  discussions  with  Mansdng,  in  a 
manner  which  does  equal  credit  to  his  prudence  and 
firmness*  he  prepared  to  embark  the  remainder  of  his 
stores  and  attendants  in  a  vessel  constructed  principally 
by  the  labour  of  his  own  hands,  and  named  '*  bis  ma- 
jesty's schooner  Joliba,"  in  reference  to  the  stream  which 
he  proposed  to  explore  by  means  of  it.     The  letters 
which  he  wrote  from  this  place  to  England^  display  well 
his  inflexible  yet  modest  courage,,  in  circumstances 
which  might  have  daunted  the  stoutest  and  most  ardent 
heart.    To  his  wife,  he  expressed  the  strong  and  cheer- 
ftil  hope  of  being  in  England  next  May  ;  and  to  Lord 
Camden,  with  whom  he  had  less  inducement  to  palli- 
ate his  difficulties,  he  thus  states  hia  determination ; 
<'  My  dear  friend  Mr.  Anderson,  and  likewise  Mr. 
Scott,  are  both  dead ;  but  though  all  the  Europeins 
who  are  with  me  should  die,  and  though  I  were  myself 
half  dead,  I  would  still  persevere;  and,  if  I  could  not 
succeed  in  the  object  of  my  journey,  I  would  at  last  die 
on  the  Niger." 

-This  was  on  the  17th  November,  1805.  On  the 
19th,  having  first  dispatched  Isaaco  with  hia  letters,  and 
a  journal  containing  notes  of  the  principal  occurrences 
which  had  taken  plaoe>  and  the  principal  observations 
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dL   thitliid  been'mide,  d^ridg  the  previous  journey.  Park  tiont.    It  may  be  doubted,  indeed,  whether  the  pre-     ^^^^i 
B^  let  ail  ;«4nd  here  all  knowledge  of  his  histoiy  or  for-  vailing  activity  of  his  disposition  would  have  allowed    ^""S«* 
r^  tone  leaves  us.     He  proceeded  down  the  Niger^  but  him  to  find  much  happiness  in  realising  this  beau  ideal;    p^^^ 
where  or  how  his  voyage  ended,  is,  and  perhaps  may  but  the  circumstance  of  his  having  formed  it,  bespeaks 
long  continue,  a  point  about  which  conjecture  is  all  we  a  simplicity  of  taste,  an  honest  sensibility,  which  it  is 
have  to  ofo.    It  is  true,  some  years  after,  when  no-  pleasing  to  see  united  with  a  temper  so  resolute  and 
thing  was  heard  of  Park  but  unfavourable  though  ardent ;  and  Park  may  be  poiotea  out  as  one  of  the 
yague  leporta  from  die  interior,  the  governor  of  Goree  most  unpretending,  and,  at  the  same  time,  valuable 
aent  Isaaoo,  to  discover,  if  possible,  die  truth  or  false-  specimens  of  humanity,  that  embellished  the  age  and 
hood  of  those  statements  which  daily  reached  the  coast  country  in  which  he  lived.    See  Park*s  Travels,  first 
in  a  more  decisive  tone ;  and  Isaaoo  returned  with  a  and  second  narU ;  and  The  Life,  prefixed  to  the  latter* 
joamal  of  his  proceedings,  to  which  was  attached  a  PARLIAMENT.    See  England,  vol.  ix.  p.  85. 
oimtive  from  the  mouth  of  Amadoo  Fadma,  the  guide  PARMA,  a  city  in  the  north  of  Italy,  capital  of  the 
with  whom  Park  sailed  down  the  river :  but  though  dutchy  of  the  same  name,  is  situated  in  a  beautiful  and 
this  Amadoo  pretended  to  give  an  account  of  the  ez«  fertile  country,  on  the  banks  of  the  small  river  Parma* 
act  drcumstanoes  attending  Park's  death,  his  report  This  river  runs  through  the  town,  dividing  it  into  two 
wu  fuch  as  by  no  means  to  gain  general  credit    Me  unequal  parts^  which  are  united  by  bridges.    It  is  sur* 
suted,  that  after  proceeding  for  about  a  month  on  their  rounded  by  a  ditch,  and  walls  flanked  with  basdons  ; 
foyige,  he  himself  having  left  Park  under  the  ^uid*-  and  on  the  south  side  of  the  town  is  the  ciudel,  a  re- 
sDoe  of  another  pUot,  aome  dispute  occurred  with  a  gular  pentagon,  which  was  formerly  reckoned  one  of 
Dstire  chief,  and,  in  consequence,  the  European  party  the  strongest  in  Italy,  but  is  now  falling  to  decay. 
were  sttacked  at  a  place  called  Boussa,  where  the  The  streets  are  broad,  regular,  and  dean,  and  meet  m 
stream  is  much  interrupted  by  rocks ;  and  all  his  at-  the  oentre,  forming  a  handsome  square,  which  is  sur- 
tcndants  but  one  bein^  killed.  Park  seised  this  person,  rounded  with  arcades.  The  houses  are  of  an  indifferent 
and  sprung  with  him  mto  the  river^  where  both  quicks  appearance,  being  in  general  low ;  many  of  them  are 
J7  expired*  pamted  on  the  outside.    The  public  buildings  are  not 
It  is  evident  enough  that  litde  trust  can  be  given  to  remarkable  for  their  architecture ;  but  the  fine  paint« 
thli  detail    Some  parts  of  it,  indeed,  particularly  the  in^s  with  which  many  of  them  are  enriched  attract 
theatrical  circumstance  of  jumping  into  the  river,  are,  universal  admiration.     It  is  here,  in  pardcular,  that  we 
doabtless,  mere  creations  of  Amadoo's  fancy  1  but  the  are  to' look  for  the  masterpieces  of  toe  eminent  paint- 
great  fact,  the  only  important  one,  of  Park's  being  ac-  ers,  Correggio,  Parmeggiano,  and  Lanfranco ;  the  two 
toally  dead,  cannot,  for  a  moment,  be  called  in  ques-  laat  of  whom  were  natives  of  Parma. 
turn.    How  he  died,  we  may  perhaps  never  know ;  all  The  ducal  palace  is  an  extensive  but  unfinished 
we  are  certain  of  is,  that  he  died  in  the  pr6secudon  of  range  of  buildings,  without  regukrity  and  without  or« 
his  undertaking— most  probably  upon  the  Niger,  as  he  nament  •  It  is  occupied  by  several  public  establish* 
iuid  already  professed  to  be  his  determinadon,  rather  ments,  vis.  the  academy  of  fine  arts,  the  museum  of 
thin  £ul  in  tne  object  of  his  missicm.  sculpture  and  paindng,  and  the  public  library.     The 
The  only  memorial  of  this  journey,  the  notes  sent  by  library  consists  of  80,000  volumes,  and  contains  nuiny 
httoo  from  Sansanding,  together  with  Isaaco'a  own  rare  edidons  of  books ;  but  they  are  mosdy  old.    In 
joomal,  were  published  in  181*5.    Being  written  on  the  gallerv  of  the  academv  is  the  celebrated  flreaco  pic« 
the  ipot,  and  under  events  ao  harassing,  the  informa-  ture  of  the  virgin  and  the  child,  which  is  accounted 
tion  communicated  by  this  work  (never  m  the  slightest  Correggio's  masterpiece.  In  the  same  gallery  there  are 
degree  intended  for  meeting  the  public)  is,  of  course,  many  other  fine  pamtings,  and  several  ancient  statues, 
defective  and  meaffre.  The  impression  furoduced  by  its  found  in  the  ruins  of  Velleia.    The  theatre,  which  also 
ainple  and  faithful,  though  hurried  sketches,  is.  perhaps  forms  a  part  of  the  palace,  is  a  building  of  Vignola,  on 
Bopieassnt  on  the  whole ;  we  are  shocked  with  the'view  the  plan  of  the  ancients,  like  the  Olympic  theatre  at 
tf  tttch  extreme  wretchedneaa  endured,  with  ao  litde  Vioenia.  '  It  is  said  to  be  the  largest  in  Europe,  being 
sdrsatsge  to  repay  it.    But  the  character  of  Park  can-  capable  of  containing  10,000  spectators  t  but,  on  ao- 
Dot  fail  to  rise  in*our  estimation  from  perusing  it   The  count  of  the  great  expenoe  of  fitdng  it  up,  it  is  never 
tune  qualides  of  calm  intrepidity,  strong  resolution,  used,  and  therefore  suffered  to  fall  to  decay.    There 
md  unaffected  kindliness,  which  his  former  journey  are  five  collegiate  and  thirty  pariah  churchea  in  Parma. 
had  brought  to  lightf  are  here  exhibited  under  drcum-  The  cathedral  is  Saxon,  but  lined  in  the  inside  with 
ttanoes  of  a  deeper  and  more  painful  interest;  and  the  Roman  architecture;  it  is  celebrated  for  its  cupola, 
friends  of  geographical  discovery,  while  they  lament  painted  by  Correggio.    The  Steccata,  which  is  built  in 
the  loss  of  a  person  every  way  so  qualified  to  have  ex«  the  form  of  a  Greek  cross,  is  the  most  elegant  church 
tended  its  boundaries,  will'  be  joined  by  the  admirers  in  Parma.     In  the  cupola  of  the  church  of  St.  John 
of  human  worth,  in  deploring  the  untimely  fate  of  a  there  is  also  an  admirable  painting  in  fresco  by  Correg* 
nan,  whose  energedc  yet  affectionate  character,  did  ho*  gio.    The  university  was  founded  in  1412,  by  Nicolas 
hnv  to  the  country  that  gave  him  birth.  d'Este.     Its  buildings,  which  are  large  and  handsome, 
in  private  life.  Park  was  distinguished  by  the  same  cdntain  an  anatomical  theatre,  an  observatory,  a  che^ 
mfld  warmth  of  disposition  so  often  alluded  to ;  a  mild-  mical  laboratory,  and  a  museum  of  natural  history  ; 
ncK  occasioned  pardy,  perhaps,  by  that  habit  of  re«  there  is  also  a  botanical  garden  attached  to  it*    The 
tttve  and  ahyneas,  under  whicn  the  atrong  lineaments  number  of  atudents  seldom  exceeds  400.    The  college 
of  his  mind  wer6  usually  hid.    He  felt  little  delight  in  for  the  sons  of  the  nobility,  founded  in  1600  by  Ranuc- 
general  society,  and  the  modesty  of  his  nature  was  dis*  cio  Famexe,  is  fitted  for  the  accommodation  of  500 
tressed  whenever  he  became  an  object  of  particular  at-  atudents ;  but  it  is  aeldom  attended  by  more  than  fifty. 
teotion.    The  end  of  all  his  wishes,  the  Iteau  ideal  alt  The  royal  printing  press  of  Parma,  established  in  1765, 
hii  thoughts,  was  to  retire  to  the  country,  and  conclude  has  produced  several  elegant  edidons  of  the  classics, 
hifr  daya  in  the  bosom  of  retirement  and  dumesdc  affec-  Panna  is  the  see  of  a  bishop  suffragan  of  Bologna,  and 


chiefly  in  the  expdrUtion  of  the  raw  jproducc  of  t\K  ^*^ 
8oil.  The  executive  power  u  vested  solely  in  the 
prince,  whose  authority  is  not  controlled  by  any  lepi^ 
rate  order  in  the  state.  The  revenues  of  the  dutdiy 
amount  to  L.  1 70,000.  It  extends  from  W  W  to 
44'>  59^  of  north  latitude^  and  from  9*  W  to  10"  SG'  of 


There  is  an  a^^eeable  promenade  on  the  ramparts. 
Near  the  town  is  the  Palaszo  Giardino,  a  ducal  palace 
surrounded  with  fine  gardens.  This  spot  was,  in  1734, 
the  scene  of  a  bloody  engagement  between  the  French 
and  Sardinians  on  the  one  side,  and  the  Imperialists  on 
the  other,  in  which  the  latter  were  defeated. 

Parma  was  founded  by  the  ancient  Etruscans.     It    east  longitude, 
afterwards  came  into  the  possession  of  the  Boii,  a  tribe        PARMEGIANO.    See  Painting,  in  this  volsiae, 
of  Celtic  Gsiuls;  and  at  length  became  a  Roman  coIo-    p.  245. 

ny,  in  the  568th  year  of  the  city.  It  is  said  to  have  PARNELL,  ThomaSi  a  British  poet,  wss  bom  at 
suffered  severely  during  the  triumvirate,  from  the  cm-  Dublin,  in  1679,  and  educated  in  that  oapital.  Af^ 
elties  of  Antony.  It  was  several  times  taken  and  re- 
taken by  the  Goths  and  Romans,  the  Lombards  and 
Greek  Exarchs.  On  the  destruction  of  the  kingdom 
of  Lombardy,  it  was  given  by  Charlemagne  to  the 
H<^y  See.  It  was  then  successively  under  the  domi- 
nion of  the  house  of  Este,  the  Scaligers,  Visconti,  Sfor-  produced  those  habits  of  intemperance  which  sbortemd 
sas,  and  the  Popes ;  and  in  the  sixteenth  6entury  it  his  life.  He  died  at  Chester,  on  his  wsy  to  Ireland, 
was  given  by  Paul  III.  to  his  son  Luigt  Famese.  It  in  July,  1717,  in  the  S8th  year  of  his  age,  and  wis 
remained  in  the  Farnese  family  till  the  extinction  of  buried  in  Trinity  church.  Some  of  his  poetical  pieoa 
the  male  branch  in  the  beginning  of  the  last  century,  were  published  by  Pope  after  his  death ;  but  though 
when  it  passed  to  the  bouse  of  Spain,  by  the  marriage 
of  Elisabeth  Famese  to  Philip  V.  Their  son,  Don 
Carlos,  in  17Sl,took  possession  of  the  dutchy ;  but,  on 
his  obtaining  the  crown  of  Naples,  it  was  ceded  to  the 
Emperor.  On  his  death,  it  was  again  claimed  by  Spain, 
and  it  was  settled  by  the  treaty  of  Aix-la-Chapelle,  in 
1748,  that  Don  Philip,  second  son  of  Elizabeth  Far- 
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taking  his  degree  of  M.A.  in  1700,  he  was  praiented, 
in  1705,  to  the  archdeaconry  of  Clogher,  and  about  tht 
same  time  he  married  a  lady  of  gr^t  beauty  and  se* 
complishments.  In  1712.  be  suffered  a  severe  blov 
from  the  death  of  bis  wife,  which  is  supposed  to  hiTs 


they  are  beautiful  and  pleasing,  they  have  not  placed 
their  author  in  a  high  rank  among  the  British  poeta. 

PAROS,  an  island  of  European  Turkey,  io  the 
Grecian  Archipelago,  west  of  Naxos,  and  south  of 
Delos,  situated  between  $&"  67',  and  S7**  18'  of  North 
Lat.  and  25*  1  ^  and  25°  26'  of  East  Long.  It  is  about 
forty  miles  in  circumference ;  aiid  contains  a  popul»> 


nese  and  Philip  V.  should  be  put  in  possession  of  the    tion  of  2000.     Its  surface  is  hilly,  but  the  soil  is  fertile, 


dutchies  of  Parma  and  Placentia.  In  1801,  the  Duke 
of  Parma  obtained  the  crown  of  Tuscany,  with  the  title 
of  king  of  Etruria ;  but,  on  his  death,  Parma  and  Pla- 
isentia^were  occujried  by  the  French  troops,  and  united 
to  France,  forming  the  department  of  tne  Taro.    On 


and  in>a  higher  sUte  of  cultivation  than  the  neighliouN 
ing  islands.  The  principal  productions  are  whctt, 
barley,  vines,  oliyes,  fruits  and  cotton,  llie  olives  are 
excellent,  and  when  salted  are  much  esteemed  by  the 
natives  as  an  article  of  foo<l.     The  pastures  are  good, 


the  overthrow  of  Bonaparte,  they  were  given,  by  the    and  support  numerous  flocks  of  sheep.    The  island  ii 


treaty  of  Paris,  in  1814,  to  the  ex>empress  Maria  Louisa, 
reverting,  on  her  death,  to  Austria  and  Sardinia ;  but, 
by  later  arrangements,  it  has  been  settled  that  these 
provinces  should  eventually  return  to  Spain.  West 
long.  10^  20^ ;  north  lat  44°  48^ 

PARMA,  a  dutchy  in  the  north  of  Italy,  bounded  on 
the  east  by  Modena,  on  the  south  and  west  by  Tuscany, 
and  on  the  north  by  the  Po,  which  divides  it  fVonk 
Milan.  Including  the  districts  of  Placentia  and  Goas- 
talla,  it  contains  2280  square  miles.  Its  population, 
according  to  the  census  taken  by  order  of  the  French 


surrounded  with  excellent  natural  hai4)ours ;  tbst  of 
Naussa,  in  particular,  on  the  north*east  coast,  is  one 
of  the  most  capacious  and  best  sheltered  in  Gretcs, 
being  capable  of  containing  100  Bail  of  the  line,  la 
the  middle  of  the  last  century,  it  was  chosen  by  tlic 
Russians  as  a  naval  and  military  station,  who  erected 
batteries  to  defend  its  entrance,  and  buik  magtsinei 
and  other  edifices.  It  is  now  the  place  of  rendezvom 
for  the  Turkish  galleys.  Paros  was  formerly  cel^ 
brated  for  its  marble,  which  was  of  a  dazsling  whits- 
ness,  and  used  bv  the  best  statuaries  of  antiquity.  Va^ 


government,  is  377^000  or  165  to  the  square  mile.     It    Venus  de  Medicis,  the  Belvidere  Apollo,  the  AntiiKWii 


presents  little  diversity  of  surface,  being  almost  an 
uniform  plain,  excepting  the  southern  parts,  which  toe 
traversed  by  several  branches  of  the  Appenines.  The 
appearance  of  the  country,  however,  is  extremely  de- 
lightful, the  whole  being  divided  into  indosures, 
which  are  surroonded  wim  rows  of  mulberries,  pop. 
lars,  and  oaks,  from  whose  branches  the  vines  hang  m 
beautiful  festoons.  It  is  watered  by  numerous  rivers, 
which  have  their  source  in  the  Appenines,  and  which, 
proceeding  in  a  northerly  direction,  discharge  them- 
selves into  the  Po.  The  principal  of  these  are  the 
Taro,  the  Niiova,  the  Lensa,  and  Trebbia.    The  soil  is 


and  many  other  celebrated  works,  are  of  Parian  marbk. 

There  are  two  quarries,  which  are  about  a  league  ts 

the  east  of  Parecbia,  upon  the  summtt  of  Mount  O 

presso,  anciently  Marpesns.    These  quarries  wereio 

deep,  that  the  workmen  were  always  obliged  to  empisf 

lamps ;  from  which  circumstance,  according  to  Flint, 

the  marble  was  called  Lychnitea.     They  have  been 

long  abandoned,  and  are  now  partly  filled  up  whh 

rubbish ;  in  one  of  them  there  is  an  ancient  has  relist 

engraved  on  the  rock,  representing,  in  three  depart- 

menu,  a  festival  of  Silenus.     The  anttauitles  end  beM- 

tiful  ruins  which  are  every  where  discernible  b«»' 

-     '      of 


a  rich  sandy  or  gravelly  loam,  which  produces  abun-i  testimony  to  the  pristine  opulence  and  splendourj 

dantly  wheat,  maixe,  vines,  and  olives,  and  likewise  Paros.    The  small  town  of  Parechia,  which  occupisi 

hemp,  saffron,  and  all  sorts  of  fruits.  The  pastures  are  the  site  of  the  ancient  Paros,  and  ^e  fewwretdied 

extensive  and  rich,  and  support  a  great  number  of  Tillages  scattered  over  the  island,  are  all  built  of  ecalp- 

cattle,  which  are  reared  on  account  of  the  dairy.    The  tured  marble,  the  wrecks  of  former  iDonaments  sad 

Parmesan  cheese  baa  been  long  held  m  great  estima-  temples.    The  celebrated  chronological  tables,  known 

tion,  and  is  esported  to  almost  every  country  in  Eu-  l^  the  name  of  die  Parian  or  AnindeliaBniarbleSj  wsR 

4  . 


P  A  E 


S21 


PAR 


ML  engnved  in  this  uUndj  and' preserved  in  it  from  a  yery 
y^  remote  period,  fn  I627t  they  were  purchased  by  the 
Earl  of  Arundel,  and  by  him  presented  to  th^  Univer- 
aitj  of  Oxfbrd.  The  celebrated  atatuaries  Phidiaa  and 
PnxiteleSf  were  both  natires  of  Parotj  as  was  also  the 
poet  Archilochus. 

Paros  was  origbally  colonized  by  the  Phcenicians^ 
and  afterwards  by  the  Cretans.  When  the  Persians 
invsded  Greece,  the  Parians 'aided  with  them,  and  con* 
Mqaently  rendered  themselves  obnoxious  to  the  Athe- 
nians, who  made  war  against  them,  and  captured  the 
island.  In  the  time  of  Pompey,  it  fell  under  the 
power  of  the  Romans,  and  on  the  partition  of  the  em- 
pire, it  was  subject  to  the  Greek  emperors.  In  1S07, 
it  was  given  to  some  illustrious  Venetians;  was  after- 
wards taken  by  the  Turks  under  Barbarossa,  Captain 
Pacha  of  Soliman  II. ;  and  has  languished  under  their 
sway  ever  since. 


PARRHASIUS.    See  the  article* Painting,  in  this  P«rrh««iu», 
volume,' p.  213.  Partbi.. 

PARTHIA,  a  country  of  ancient  Asia,  bounded  on  *^ 
the  ^est  by  Media,  on  the  north  by  Hyrcania,  on  the 
south  by  Caramania^  and  on  the  east  by  Osus.  Ac-* 
cording  to  Ptolemy,  it  contained  twenty-five  great 
cities,  the  largest  of  which  was  called  Hecatompylos, 
from  its  hundred  gates. 

After  the  country  had  been  subjugated  by  Alexan- 
der, and  harassed  by  the  rapacity  of  his  successors, 
Arsaces,  a  man  of  obscure  birth,  but  great  military 
talents,  headed  his  countrymen,  and  founded  the  Par- 
thian empire,  about  250  years  before  Christ.  His  suc- 
cessora  in  power,  called  Arsacidae,  extended  the  empire 
to  such  a  degree,  that  it  possessed  eighteen  kingdoms 
between  the  Caspian  and  Arabian  seas,  and  was  able 
to  resist  the  overwhelming  power  of  the  Romans*  See 
AiKSAciDiB,  and  Pbbsia^  in  this  volume,  p.  39K 
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ini  I.  Ws  have  already  considered,  under  the  Article 
Fldxiohs,  the  methods  of  differentiating  functions  of 
two  or  more  independent  variables,  and  the  notation 
which  is  most  commonly  employed  to  denote  their 
differential  coeffidents :  in  considering  the  subject  of 
Partial  Differences  somewhat  more  at  large  in  this 
place,  we  shall  of  course  take  those  elementary  propo- 
ationa  for  granted,  merely  giving  such  a  recapitula- 
tioD  of  them  as  may  be  necessary  to  give  a  greater 
d^^  of  unity  and  connection  to  the  investigations 
which  follow; 
8.  In  any  identical  equation,  where  each  side  of 
er  the  eqnaUon  is  identically  equal  to  zero,  or  where  one 
9^  ride  of  the  equation  contains  the  result  of  an  algebraic 
'^^- operation,  which  is  merely  indicated  in  the  other, 
being  in  all  other  respects  identical  in  form,  we  may 
consider  every  symbol  in  the  equation  as  equally  ar- 
bitrary and  independent :  but  if  the  equation  is  not 
identical,  we  must  consider  some  one  symbol  as  de- 
pendent upon  all  the  others  for  its  value,  and  as  ex- 
piessible  in  terms  of  them,  and  in  the  theory  of  equa- 
tions the  dependent  symbol  as  given  in  terms  of  the 
othera:  but  in  the  differential  calculus,  symbols  are 
distinguished  from  each  other  according  as  they  are 
tbe  representatives  of  variable  or  constant  quantities : 
thus^  in  the  equation  to  the  ellipse. 


«*      K'     2*     \ 


Partial 
Differencefl. 


which  is  the  equation  of  an  ellipsoid^  whose  semi-axes 
are  a,  6,  c,  we  have. 


jrind y  represent  the  co-ordinates  of  the  curve,  whidi 
are  variable  between  given  limits,  whilst  a  and  5,  the 
semi-axea  of  the  ellipse,  remain  the  same,  whether 
faiown  or  unknown :  one  of  them  only,  however,  can 
be  considered  as  independent,  since  we  may  express 
other  X  or  y  in  terms  of  the  other  variable,  ana  the 
coQstant  quantities  a  and  b.    Thus, 

jf=Av^(a>-x«},   or  x=-^^(6>-y«); 

and,  in  one  case  x,  and  in  the  other  y,  is  the  inde- 
pendent variable. 

Bat  if  the  equation  should  contain  three  variable 
qoantitief ,  then  any  one  of  them  may  be  conaidered  as 
expressible  in  terms  of  the  other  two,  boUi  of  which 
are  arbitrary  and  independent*  Thus,  in  the  equfr* 
tioo, 

V0L»  XVX.  PABT  X. 


1 
1 


6»3 


In  this  case,  x,  y,  and  z,  represent  the  three  rect- 
angular co-ordinates  of  any  point  in  tbe  curve  sur-  . 
face :  in  the  first  of  these  equations,  in  which  we  con-^ 
stder  «  as  a  function  of  z  and  y,  the  co-ordinates  z  and 
y  are  arbitrary  and  independent  of  each  other,  at  least 
within  such  limits  tha^  y  may  not  exceed  6,  and  z  may 
not  exceed  c:  such  limits  being  necessaiVf  when  the 
equation  is  considered  in  its  geometrical  representa- 
tion, as  belonging  to  a  given  curve  surface ;  but  if  we 
consider  it  in  its  analytical  sense  only,  we  may  give  to 
those  symbols  the  utmost  generality  of  representation^ 
of  course  supposing  that  they  may  become  the  repre- 
sentatives of  imaginary  quantities.  In  the  same  man- 
ner it  may  be  shown,  that  in  any  equation  containing 
n  variable  quantities,  there  are  /i— 1  of  them  which 
are  perfectly  arbitrary  and  independent  of  each  other : 
the  consideration  of  such  equationa,  however,  is  chief- 
Iv  interesting  as  regards  their  analytical  theory^  for  in 
the  solution  of  physical  or  geometrical  problems  they 
are  x>f  very  rare  occurrence. 

5.  In  functions  of  one  independent  variable,    weDi(r^ren- 
have  only  one  differential  coefficient  of  each  order  to  tui  cocfii. 
consider,  the  determination  of  which,  and  the  oonse- ^i«nt*  <>( 
quences  of  such  determination  in  the  solution  of  ceo-  <'iio<^^>ons 
metricd  and  other  problems,  constitutes  the  principal  ^^^^®  ^^, 
part  of  the  differential  calculus:  but  in  functions  of  two  ^^  ^^^*^ 
mdependent  variables,  we  have  two  diffinrential  coeffi* 
cients  of  the  first  order,  three  of  the  second,,  four  of  the 
third,  and  n+l  of  the  nth  order:  thus,  if  2  be  a  func« 
tion  of  X  and  ^,  we  have 

•  dz,     ,  dz, 

2a 
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See  &c.  &c. 

And,  in  general^  in  any  function  of  m  independent 
variables,  the  number  of  differential  oo-efficienta  of  the 
order  n  is  equal  to 

m.  (ni+l) (m^ft-^l) 


dz 
dx 


dz 
dy 


d^z 

d^' 


d*z     d*z 


&c. 


Principle 


a  conclusion  which  may  be  very  easily  deduced^  from 
a  consideration  of  the  method  of  investigating  the  dif- 
ferential coefficients  of  such  functions,  which  is  given 
under  the  Article  Fluxions  in  this  work. 

These  differential  coefficients  are  denominated  ^r* 
upon  which  ^,-^;  differential  coefficients,  being  obtoined  by  the 
re^tfai  <^"^'  ordinary  rules  of  differentiation  of  functions  of  one 
cfficientT'  variable,  by  assuming  successively  all  but  one  of  the 
are  obtain-  independent  variables,  as  constant  quantities. 

'**•  Thus,  if  a  =  «»+a  «^+^, 

dz 
^  we  find,  ^=S 2*4-2  a«^, 

considering^  as  a  constant  quantity;  and,  similarly, 

in  this  case,  considering  x  as  constant ;  we  thus  get 
the  total  differentia],  or 

.        d^     J     ,  dz     , 

=  Sx^dx  +  2axydx  +  aa^dyJ^St/^dy, 

which  is  the  aggregate  of  the  two  partial  differentials 
of  the  function. 
Notation.  5.  The  preceding  notation  for  the  partial  differen- 
tial coefficients  of  z,  which  is  the  one  most  commonly 
adopted,  is  that  of  La  Fontaine.  Euler  denoted  su<£ 
partial  differential  coefficients,  by  including  them  be- 
tween brackets ;  thus,  for  -j-,  he  puts  {j-\*   and  for 

d z     fdz\ 

— ,   (;7- Ji  his  object  being  to  distinguish  them  from 

the  ratio  of  the  total  differential  of  z  to  J  j*  or  dy, 
which  is  equal  to 


dz  .       dz  J  dz,        dz^ 

T-dx^-r-dy         i-dx  +  'j-dy 


dx 


dx 


dz 


dy 

dz 


and  which  he  represented  by-r-  and   ,  . 

dx         dy 


It  is  very 

rarely,  however,  that  we  have  occasion  to  consider 
this  ratio  of  the  total  differential  of  2  to  d  x  or  dy^ 


Pw 

dxdy    dy^'  -^  5 

^f  (fsy),/  (*,y).  r  («.  y%  /'  (',  »),/(«,!).  "n 
Again,  ify*be  a  function  of  three  independent  nria- 
bles,  X,  y,  and  2,  the  differential  coefficients  of  the  fint 
and  second  order  of  the  function  are  denoted  by 

/(*0/'(y.)/'(0. 

f  ('.)  /"  (if.)  r  ('.)  /"  ('.  y. )  r  («.  «o  r  («. ,.) 

including  between  the  brackets,  those  symboli  whidi 
are  supposed  to  be  variable  to  the  diffi^rcnditiQii  or 
differentiations  which  are  required  to  determine  the 
coefficients. 

It  may  be  observed  of  this  notation,  that  even  m 
ordinary  cases  it  does  not  speak  more  distincdy  to  the 
eye  than  the  notaticm  of  La  Fontaine,  and  beoomei 
extremely  complicated  and  inconvenient  when  tiie  cop 
efficients  are  of  the  third  or  higher  orders,  in  conse- 
quence of  the  number  of  accents  which  are  requir- 
eid :  and  the  inconvenience  is  more  stronglv  felt,  when 
several  functions  are  required  to  be  considered  tt  the 
same  time,  which  can  only  be  done,  at  least  in  oonfiuw 
mity  with  this  notation,  by  different  modificationi  of 
the  same  letter/:  it  was  probably  for  these  retionii 
that,  in  his  Treatise  Sur  la  ResUuiian  det  E^[iiatkm 
NuniMques,  he  has  abandoned  his  former  notstion,  tnd 
denoted  the  first  and  second  differential  coefficients  of 
a  function  Z,  of  «,  y,  and  z,  by 

©  (!)•  (t)  ■■ 

/Z"\     /Z"\     /Z"\     /Z"\     /Z"\    /Z"\ 

w*)'  vy*>  \v*)'  (t-^)'  (yy)'  w 

a  notation  which  seems  to  labour  under  all  the  inooo- 
veniences  of  the  English  notation  of  Fluxions,  without 
possessing  the  advantage  of  its  being  part  of  a|[enend 
system ;  it  must  be  confessed,  indeed,  that  in  the 
choice  of  his  notation  on  this  as  well  as  other  ooo* 
sions,  particularly  in  the  Calculus  of  Variations,  thii 
illustrious  analyst  has  not  shown  the  same  profound 
and  philosophical  views  of  the  general  principles  of 
notation  which  characterise  his  fine  and  original  r^ 
searches  in  almost  every  part  of  analysis. 

6.  The  process  for  finding  the  differential  coeffi«N 
cientsof  a  function  of  two  or  more  variables,  leads  to'^ 
a  ffeneral  theorem  of  ^reat  importance,  which  is  ss 
follows:  That  in  deducing  any  partial  dijfftreztial  co- 
efficient  <^the  second  or  higher  orders  where  more  Hum 
one  symbol  is  considered  as  variable,  it  is  indifferent  tn 
fvhat  order  the  operations  succeed  each  other:  thos,  in 
deducing  the  second  differential  coefficient  of  a  fimctifln 
of  X  and  y,  by  first  considering  x  as  variable,  snd, 
secondly,  considering  y  as  variable,  we  should  arrife  st 
the  same  result  by  first  considering  y  aa  variable,  and, 
secondly,  considering  x  as  variable :  or,  in  other  words. 


d9  z 


d'  z 


1 


which  is  denoted  whenever  it  occurs,  by  -r-dz,ot 

"  ax 

j-dx.    We  thus  appropriate  the  most  simple  notation 

to  that  quantity  which  is  of  most  frequent  occurrence. 
Lagrange,  in  his  Th^ie  des  Fonctions  Anaiytiques, 
has  employed  a  notation  for  partial  differential  coeffi- 
cients, different  from  those  botn  c^  Euler  and  La  Fon- 
taine ;  if  we  suppose  z  a  functioa  of  x  and  y,  he  ex* 
presses  the  coeffidentt , 


dx  dy      dy  dx 
In  the  same  manner  we  should  find 

iP«  ^z  tPz 


dafl  dy      dx  dy  dx      dy  dx 
and  similarly  in  all  other  cases. 

Thus,  if  2  =  X  sin.  y-^^y  sin.  x^ 
we  shall  find 

^=:sin.y+^cos.«. 
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Agtiii«if 


j-SSMD.  «+»C50«.y, 


d^  z 

=S  COS.  V  +  008.  X  =5  -1^ y- 

^  *  dff  dx 

u  = ^^ 


c^tt  e^ii      cfz        i2*ii      dz      d^u    dz    dz 

dxdy'^  dzdy*  dx'^  dzdx  '  dy  "*"  d«*  '  dy'  dx 
du       d»z 


Fartiftl 
Differ- 


*  as 


dxdy 


=  0.     (4.) 


And,  lastly^  differentiating  equation  (2.)  with  respect 
to  y,  we  should  get 

dz       d^u      dz^ 


weshiUfind 

dx  dy  dz  dv  "  (z«+»*y  ' 

and  the  same  result  may  be  obtained  by  as  many  pro- 
cesses of  differentiation  as  there  are  permutations  of 
ix,  dff,  dz,dv,  in  the  denominator  of  d*  u,  which  are 
twenty-four  in  number. 
M  of     7.  If  K  =  Oj  be  an  equation  containing  x,y,  jind  z,  we 
^'  mty  consider  z  as  an  implicit  function  of  the  jndepen- 
!^^'  dent  variables  x  and  y ;  if  we  suppose^  therefore,  y  to 
lof^!!  be  constant,  «  =  0,  may  be  considered  as  an  equation 
iieroT  between  z  and  x,  and  we  shall  find 

dx        *  dz 


d^u       2^*11 
dy*      dzdy 


dy'^  dz* 


dyi 


du    diz    ^     ,.. 


or 


dx 


du    dz  ^ 


(1.) 


dz 
from  which  we  may  determme  ^. 

In  a  similar  manner,  if  we  consider  x  as  constant,  we 
ihallfind 

du      du    dz      ^       .^. 

from  whidi  we  may  determine  r-* 

If  we  mnltiply  equation  (1.)  by  dx,  and  equation 
(2.)  by  dy,  we  shall  get 

whidi  becomes,  since  dz  =  i—dx  4-  j-rdyf 

dx  dy    ^ 

du  -         dtt  ,      .  du  . 
--d«  +  3-dv  +  T-dz  =  0; 
d;r  dy    ^^dz 

or^  in  other  words,  we  may  equate  the  first  differential 
of  the  equation  «  =:  0,  taken  with  respect  to  the  three 
variables  jr,  jr,  z,  to  aero ;  it  being»  of  course,  kept  in 
mind,  that  this  equation  virtually  includes  the  two 
equations  (1.^  and  (2.^  it  being  equal  to  their  sum 
when  respectively  multiplied  by  dx  and  dy^ 
if  it  wee  required  to  investigate  equations  which 

d*  z 
would  g^ve  trnpUdily  the  differential  coefficients  t--, 

d^z      d^z 


We  have  thus  three  equations  (3,)  (4,)  (5,)  for  the 
respective  determination  of  the  three  coefficients  of 
z  of  the  second  order, 

d^z        dfz        d^z 
"da*"'   dxdy'    dp"* 

If  we  multiply  the  equations  (3,)  (4,)  (5,)  by  dx', 
dxdy,  dy*  respectively,  and  replace 

d  z  d  z 

■T-  dx+  i-dyby  dz,  and 

dx  dy    ^ 

we  shall  find,  for  the  second  total  differential  of  the 
equation  «  =  0, 

2d«M       ,    ^ 
.  d^dy 


dx*  +  ^-Tl^dy*  +  -j^  d^  + 


da^ 
2d^M 


dy* 


T? 


:r— r-,  j-^  of  the  second  order,  we  should  commence 
dzdy    d^ 

with  differentiating  the  equations  (1.)  and  (2.)  with 
respect  to  x  or  to  w ;  the  differentiiu  of  the  first  with 
respect  to  x,  would  give  us,  by  dividing  by  d  x, 

ri*ii        2d' II       dz      d*u     dz*        dud^z 

iP  +  drdi'T«+dl^"7?  +  drd?  =  °'  ^^'^ 

Again,  differentiating  equation  (1.)  with  respect  to  ^, 
or  equation  (2.)  with  respect  to  x,  we  should  getf  m 

both 


dxdy 

2d^u  du 

.     .     .dxdz  +  'j--—..dydz+y-.d*Z'Z=:0. 
dxdz  dydz       ^       ^  dz 

8.  One  of  the  most  important  analytical  applications 
of  the  calculus  of  partial  differentials,  consists  in  the 
elimination  of  functions  of  variable  quantities  perfectly 
arbitrary,  from  equations  of  three  or  more  variables  in 
which  they  are  involved.  As  the  theory  of  the  solution 
of  partial  differential  equations  receives  a  similar  kind 
of  illustration  from  the  elimination  of  such  arbitrary 
functions,  that  the  theory  of  the  solution  of  ordinary 
differential  equations  receives  from  the  efimibation  of 
arbitrary  constants  from  equations  of  two  variables 
only,  we  shall  proceed  to  explain  this  part  of  the  sub- 
ject by  a  few  examples. 

Let  us  take  the  equation 

where  f  denotes  a  perfeedy  arbitrary  function  of  xy. 
If  we  assume  ^*  (xy)  to  denote  the  first  differential 
coefficient  of  ^  (xy),  considering  xy  as  b.  simple  in- 
dependent variable  u,  we  shall  find 

j|  =  ^(«,).y,.  (1.) 

^  =  q/{xy).x;    (2.) 

and  eliminating  ^  (xy)  from  the  two  equations  (1.) 
and  (2.)  We  find 

an  equation  in  which  no  arbitrary  function  appears. 
This  equation  (S.)  is  a  partial  differentid  equation  of 
the  first  order,  and  is  satisfied  by  making  z  equal  to 
any  function  whatever  ofxy:  Thus,  if,  for  the  sake  of 
example,  we  make 

^•axy'^b      exy^d 

a«y  +  d  '    cxymm^d' 


On  the  eli- 
mination of , 
arbitrarj 
functions 
fiom  equa-- 
tions  in- 
volving 
more  than 
two  vari- 
ables. 


PartUl 
DUftr. 


9£4 

we  shall  find 

dz  ^      ^ahy 
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If  we  suppose 


ficrfy 


dx''  {axy  +  6)*      (c xy  —  rf)*' 

^z^      2fl6«  2cdx 

dff'^  {axy  +  by^  {cxy^dy* 

from  which  values  it  immediately  follows^  that 

dt         dz 
dx      ^  dy 

Again,  take  the  equation 

y—  6  ""      \«  — «/' 

Differentiating,  first,  with  resnect  to  x,  and,  secondly, 
with  respe^  toy,  we  shall  find 


(x--a)j|--(z--0 


I   (1) 


"'-e-s)''!!-.}'*"' 


ti  =  ^y,  "* 

it  is  obvious  that  we  may  consider  u,  as  mpHeUy  i 
function  of  the  independent  variables  z  and  or;  thepb* 
ject  of  the  theorem  is  to  express  this  function  in  sn  ei« 
plicit  form. 

If  we  consider  ti  as  a  function  of  x,  expressible  in  t 
series  proceedinff  according  to  integral  powers  of  ;e,  we 
should  find  by  the  theorem  of  Madaunn  or  StirliDg, 

u=:V+V±  +  U/-  +  U  ~+&c 

du  ifv 
where  U,  U,  U,  U,  &c.  are  the  values  of  m,  ^ ,  r^t^ 

0    18    8  ''*^*^ 

which  arise  from  making  xzzO. 

Since  uz::^yz='i^f(zfx^y)zs¥(z+x^i/),  replac 

ing  the  functional  symDol  ^ /*by  F,  the  form  of  whidi 

is  given,  it  becomes  extremely  difficult  to  ascertsin  the 

law  of  formation  of  the  differential  ooeffidents  of  «, 

after  the  first  or  second,  when  «=:0,  by  an^  direct  me» 

thod.    The  following  process,  however,  will  lesd  toi 

conclusion,  by  which  we  shall  be  enabled  to  expren 

du  d^u  ^  .  ^  ,  ^du  ,  .  r  -*•  e 
T^9  i—i*  &C.  m  terms  of  -r-«  «nd  9^^  functiou  of 
ax     dx^  dz 


If-b)* 
eliminating  f'  (  — —  )  from  these  two  equations,  and 

reducing  the  result  to  its  most  simple  fonn,  we  shall    y  ^  ^J^^  simple  manner. 

^j      ®  Differentiating  y=:/(x4.xfy),  with  respect  to  find 

z  respectively,  we  get 


z-c=(x-a)j5  +  (y~J)g.    (S.) 


dx 


When  more  than  one  arbitrary  function  is  involved  in 
the  equation,  it  will  be  necessary  to  proceed  to  differ- 
ential coefficients  of  an  order  equal  to  the  number  of 
such  functions.  Thus,  if  it  was  required  to  eliminate 
the  arbitrary  functions  from  the  equation 
z  =  ^{y  +  ax)^{y^ax), 


^=/'(z  +  x^y)X  |l  +  x^yjf } 


eliminating/'(z-)-a?  f  y),  we  find 

dx     ^^  dx 


(«•) 


we  should  find,  by 


together  -y-  and  -; — ,  that    Again,  since  u^^y,  we  have 
dx  dy 


d 
d 


du     ,.    dy       ^du     «      dy. 
-=^'2/£.«^d-zz^yf^; 


«nd  differentiating  this  equation,  first  considering  x    ^^  ^^^^8  ^9'  ^«  «** 


dz 


and  afterwards  y  as  variable,  "we  shall  find 

da^'^dydx  dx*  ^(y  +  ax)  9(y  +  ax) 

2  a*  z^*(v  +  ax 

dxdy'^  dy*  dy*  ^{y+ax)'^     ^(y  +  ax) 

2az^*(y  +  ax) 

Multiplying  the  last  equation  by  a,  and  subtracting  it 
from  the  former,  we  get 

d^z     ^*d*z^        /dz      adzS^       ^(y  +  **)^ 
■•"^""    ''V^       T^)  ^  '  ♦  (y  +  fl^  ~ 

adz"\       dz*       a^dz^ 


d^ 


dy' 

dz^      adz\  /dz 
X       dy  J  \dx 


)  — __ 
^dx» 


du    ^  _^    ^—0. 
dx'  dz        dy  *d«"" 

Or  replacing   -— by  fy.~  its  value  finom  equation  («), 

we  get  * 

du  du    ^        ,   ^ 

It  appears,  therefore,  that  i£u=if{z  +  xfy,)  sod  s 
be  any  function  of  y  whist^ver,  then 

du  du. 

rx^^^'Tz 

If,  for  the  sake  of  simplicity,  we  pat  i=Lpy,  weihsll 
have 

du        du 

di^    Tz^ 


dy/^dx^         dy*  ' 

a  partisl  differential  equation  of  the  second  order. 
Lsffmnge's     9-  We  shall  now  proceed  to  give  Laplace^s  demon- 
theorem,     stration  of  the  celebrated  theorem  of  Lagrange,  which 

furnishes  a  beantiliil  iUostntiqa  of  the  appEcation  of 

this  part  of  analysis.^ 


du 
dx 


and  therefore  differentiating  —  with  respect  to  x, 

d*u 

dBJ 

ds 


du 
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825 


iu. 


du 


[!  batnneef  j-^  isafonction  ofjr,  i  being fy,  mnd  — 
^  beiDg4^;-^  vo  m^y  oonrider  it  as  the  first  different 
tialcoefident  :r--  of  some  function  w' of  y,  and  conse* 

QZ 

qnently 


-r-r »  — r-5 — ;  ■»»  making  <*  :r  = 


FaitlAl 


ds* 


we  get    *iiu'       i^uf 


d^ 


d^u     .  d^yf 


dsfi"  dz^d» 
and  replacing 


dvT 
dz*   * 


or,  invertiog  the  order  of  differentiations, 

dm* 


(Art  6.) 


dx 
we  find 


ilii"  ^     ,  da*  J   ^«^  u    i.^^^ 


dz 


dz 


dz' 


^m       d*y^ 


d. 


dx 
dz   ' 


fiu 


dz 


ds^      dxdz 
bat  it  sppesrs  from  the  result  in  equation  (/f.)  that 


da'         dtt 


•nd  therefore 


dj( 

da' 
dz 


dz' 


J    -    -  da      ,    ^  dtt 
dz  dz 


d«»""  d2»* 

In  the  same  manner,  we  should  be  enabled  to  re- 
place 

.d*a      d^u         d*«  . 

by 


dx*'    dx^'       dx* 
J.    ^da     J,   ,,  da 
dz  dz 


dz 


dz  dz 

la  the  same  manner^  we  should  find 


dz 


du 


dz^*  dz*'  '  '      d«— 1   • 

Consequently,  smce,  when  x=0  we  have  ^=rf  z,  and  j* 
^Fzf,  the  series  becomes  # 


F(.)+K.)m.-f+i^i^^> 


'l.2+  dx«  '   1.2.S 


+  &C. 


Weiball  take  as  an  example  of  the  application  of  this 
tbeoRm,  the  investisation  of  the  series  foe  expressing 
the  eccentric  anomaly  of  a  planet  in  terms  c^the  mean 
aoomaly. 

Ifv  be  the  eccentric,  and  a  I  the  mean  anomaly  of  a 
pkaet,  and  e  the  eccentrici^  of  its  elliptic  ortnt,  we 
tball  find  the  following  equation  between  u,  n  i,  and  e, 
Bmiely, 

«  =  n/4-esin.ti. 

It  is  rcuuiied  to  express  u  in  terms  of  n  L  In  this 
cue,  we  nave  a  =  ^,  2  =  a /, «  s e,  and  f  y  =  nn.  a; 
omequently 

e*     •  ,     (sin.  z)* 


a=i«+eam.«+j:^,d. 

^         d* .  (sin.  a)» 
1.8.3'        d2^ 


dz 


Ortfsj1i4.fam.af  4- .8  sm,8ffl4- 

(S'sin.  3al  — 3sin.a<) 


1.8.3.2* 


(43  sin.  4a<  — 4.2).  sin.  8  a/) 


1.8.3.4.8' 

+&c. 

The  reader  will  find  other  examples  of  the  uses  and 
spplication  of  this  theorem,  which  are  both  numeroua 
md  important,  in  Note  XI.  to  the  BStobUion  det  Eqzw- 
tkm  KumMques  of  Lagrange. 

10.  The  maxima  and  minima  of  functionsoftwo  or  more 
todependent  variables,  are  determined  by  making  the 


fiitt 


coefficients'  severally  equal  to  aero,  a 


condusion  deduced  by  reasoning  extremely  analogous 
to  that  employed  in  determining  the  maajsia  or  mtatma 
of  functions  A  one  independent  variable.  We  thua  get 
SI  uanv  equations  as  there  ute  variable  quantities^ 
from  whic^  their  values  may  be  determined. 
Thus,  suppose  it  was  required  to  determine  the  posi- 


tion of  a  point,  the  sum  of  the  squsres  of  whose  distan- 
ces from  fi>ur  given  points  in  space  shall  be  the  least 
possible.  Let  one  of  the  points  be  the  origin  of  the 
co-ordinates,  i^id.A,  B,  C,  a,  6,  c,  and  «,  /},  y,  be  the 
co-ordinates  of  the  other  three ;  and  let  Xytf^z^f^  the 
co-ordinates  of  the  point  whose  position  is  to  be  deter- 
mined. The  function  of  x,  jr,  z,  in  this  case,  whose 
aiiatfaaai  value  is  required,  or 

«  =  x«+/+«« +(A - x)«.HrB— jf)«  4- (C-*). + 

(«-*)'+(*-y/+(^-0*+(«-^r+(A-y)«+ 

{y-z)\ 
=  *(*«+5f*+rf)  —  «  (A4-fl4.->t  —  8(84.*+^)^  — 

8(C4.c+y)z+A»4.o«+*«4.B«4^«  4-  /S«4-C»  4.c» 
.-.     ^  =  8  *  —  8(A+o+«)  =  0, 

du 

Conaequentljr 

A+»+»  .-B+i+tf     _  C+c+y 

.*=  —J >S  =  — i-r-,  y=  -—J — ^> 

t 

and  the  co-ordinates  of  the  given  point  are  determined* 
Lagrange  first  pointed  out  completely  the  analytical 
tests,  by  which  it  mav  be  asceruined  whether  a  func- 
tion of  two  indepenoent  variables,  determined  by  this 
process,  is  a  maximum  or  a  minimum,  or  neither  one  nor 
the  other ;  a  question,  the  importance  of  which  haa 
been  increased  in  consequence  of  its  having  been  im- 
perfectly solved  bv  Euler.    When  more  than  two  11^ 
dependent  variables  are  involvedi  the  application  of 
such  tests  becomes  extremely  complicated  and  diiBcnlt. 
In  geometrical  questions,  however,  the  object  of  the 
problem  is  generally  sufficiently  distinct  and  obvionsy 


Cunre  sur- 
facea. 


On  the  in- 
tegration 
of  partial 
differential 
equations. 
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-7^ 

^  dx 

+  Q 

d? 
ds 

H?  = 

0,  (•) ; 

rfQ 


^-: 


and  leaves  no  doubt  whatever  on  the  mind  whether  the  p  ^^       _  ^^  »>.       ^  ^« 

function  in  queation  is  a  maximum  or  minimum,  a»m        *^.»"""  "nr  +  "  TT"  +  ^ 

1 1.  Every  equation  involving  three  variable  quantities, 
is  the  equation  of  a  curve  surface,  and  the  determination 
of  the  tangent  planes,  liQes  of  greatest  and  least  curva- 
ture, &c.  of  such  surfaces,  furnish  some  of  the  most  in-  an  equation  of  condition,  which,  if  not  satisBed,  shows 
teresting  and  beautiful  applications  of  the  calculus  of  that  there  is  no  factor  ft  which  can  make  the  proposed 
partial  differences.  The  limits,  however,  to  which  we  equation  a  complete  differential ;  or,  in  other  words/no 
are  confined  by  the  nature  of  this  work,  prevent  oUr  en-  one  of  the  three  variables  x,  t/,  z,  cah  be  considered  as 
tering  upon  this  subject,  which  would  lead  to  deUils  of  a  function  of  the  other  two.  Every  differentiil  equa. 
considerable  length ;  and  we  must  be  contented  with  tion,  therefore,  of  three  variables,  does  not  neccwarily, 
referring  our  readers  to  the  great  work  of  Lacrgix  on  as  in  equations  of  two  variables,  admit  of  a  multiplier 
the  Differential  Calculus,  and  the  very  excellent  and  by  which  it  may  be  rendered  a  complete  differential, 
original  work  of  Monge,  which  is  entitled.  Application  Equations  of  this  kind  were  once  considered  as  a&. 
(TAnalyie  d  la  GSomelrie.  surd,  and  as  totally  destitute  of  any  geometricsl  signi. 

12.  We  shall  now  proceed  to  the  second  or  inverse  fication.    Monge,  however,  to  whom  this  part  of  am. 

fuurt  of  our  subject,  the  integration  of  partial  differen-  lygig  is  under  great  obligations,  in  the  Mimoim  it 

tiai  equations;  our  notice  of  which  must  be  still  more  VAcadimie  des  Sciences  of  Paris  for  1784,  first  showed 

brief  and  imperfect  than  that  of  the  first.  that  such  equations  had  a  real  signification,  repreeent- 

If  the  equation  ing  an  infinity  of.  curves  of  double  curvature,  possess- 

tdx+Qdy+Rdz:sO  ing  a  common  property. 

The  method  of  integrating  equations  d*  three  varia* 


Equation 
of  condi- 
tion. 


posing  2,  y.  and  *,  successively  constant.    They  muit,    :r/wr;;;«wl!^  tk!1  Tnt'^''  TST'  ^l'"^""* 
UZrJ^^^^Lt;.f^  /k-  ^/-^  nfinu^nhiNu.  f  Ar^  17J.     ®^  ^^°  varwble8._   Thc  integral  which  is  thus 


found, 


therefore,  satisfy  the  criteria  of  integrabititv,  (Art  174,    „.; ,"  ^^IITSJZa  ;*Vk  "  "*      JI          %        T 
i?t  ,.^T/^i^l  A  *K.;  ;.  »<.  ».»i.«  K.»«                                      may  be  completed  in  the  same  manner  as  for  equauons 
Fluxions,)  that  is,  we  must  have  „,  f  ,  .,^  . «:.,  Aiff^^^^i^u     tk.,- :» . 


rfP  _  dQ      dP  _  dR 


and 


dQ  _ 

dz  "• 


dR 


which  are  total  differentials.     Thus,  suppose  it  was  re- 
quired to  integrate  the  equation 
2d«(^  +  z)+dy(*+3y+2*)+da(x+y)=0, 


dy        dx        d%         dx  dz        dy 

In  this  case  the  complete  integral  may  always^be  found    ^^^^  sitisfiei  the  equation  if  condiUon,  (i),'  Suppose 
by  the  same  method,  as  is  given  in  the  article  referrad   ^  constant,  and  the  equaUon  becomea 


to,  for  'equations  of  two  variables :  Of  this  kind  is  the 
equation 


ydx      xdy         xydz 


adz 
—  - — -=0, 


{a^zy 

which  satisfies  the  criteria  of  integrability ;  consequent^i 
ly,  considering  z  as  constant,  we  find 

=  fllog.  (4— «); 

X  y 
therefore  — - —  -f-  a  log.  (a  —  z)  z=  const, 
a-— 2    *         ^  ^ 

13.  If  the  equation  Pdx  ^-  Qrf  y  -f  Rdz=:0  does 
not  satisfy  the  criteria  of  integrability,  it  may,  perhaps, 
be  made  to  satisfy  them  if  multiplied  by  some  factor  ^x 
In  this  case  we  shall  find 

dftV     df^Q    dft?     dftH    dptQ     d^R 

djf         dx       dz         dx  '     dz.        ay   ' 

whidi  eqiutions  are  equivalent  to  the  following : 

'*\rdj--dir^rx-^d^=^' 

if  we  multiply  the  first  of  these  equations  by  R,  the 
second  by  —  Qt  and  the  thhxl  by  P,  and  divide  the  re- 
sult by  ^,  we  shall  get 

5 


Zdx  (y+z)  +  dz{x+y)=:0; 


or. 


2dx 


=  0: 


Therefore,  2  log.  {x+y)  +  log.  (y+z)  =  log.Y; 

or      {'+yy  Cy+2)  =  Y. 

In  order  to  determine  Y,  we  must  differentiate  the 
equation,  considering  x,  y,  and  z,  as  variable,  and  we 
shall  get 

i^+y)  {^(y+^)  (dx+dy)  +  (x+y)  (dz+di,)j  = 
dY; 

'or,  (x+y)  [^dx  {y  +  z)  +  dy  (x  +Sy+^z)  +  dz 

(x+y)'^  =  0  =  dY; 

and  therefore  (x  +  y*)  (z  +  y)  zz  const 

is  the  complete  integral  of  the  equation. 

In  those  cases  in  which  the  equation  of  oandition  («) 
is  not  satisfied,  we  can  no  longer  consider  x.  and  51  as 
independent  variables ;  we  must  assume,  therefore,  one 
of  them  equal  to  an  arbitrary  function  of  the  other: 
It  then  becomes  a  differential  equation  between  two 
variables,  and  may  be  integrated  by  die  ordinary  pro- 
cesses for  such  equations.  The  integral  will  thus  be  ex- 
hibited by  a  system  of  two  equations,  which  are  both  of 
them  indeterminate,  as  they  both  involve  an  arbitrary 
function.    As  an  example,  let  us  take  the  equation 

dz*=:a^(dx*  +  dy^), 

which  does  not  satisfy  the  equation  of  condition  (»)- 
Make  x  constant^  which  gives  usd  zzz  ady; 

and  therefore  zzzay  +  Xf  where  X  ss/('): 
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d  If  wc  now  tuppoie  x  variable,  we  find 

^  dzrzady  +  dXrzadjf  +  X^dx: 

"  If  we  snbstitute  this  value  of  d  t  in  the  original  equa- 
tioD,  we  shall  find 

adx      X}dx 
««^3^  =  ^i • 


867 


r-QilysrOl  (1.) 
z  —  Udx^O  >  (2.) 
x  —  Rdy=0  J      (3.) 


a 
X 


«id2y=«/^--. 


The  condition  expressed  by  the  original  equation  is  u^ 
tisfied  by  any  carve  of  double  carvature,  whose  tan- 
genu  mike  a  given  angle  with  the  plane  oi  xy;  thus 
the  straight  line  detennined  by  the  system  of  equa-^ 

tiODS 


y^ 5 


+  * 


will  satiify  the  equation  *. 
^.    14.  Of  partial  differential  equations  which  may  be  con- 

sdend  as  arising  from  the  elimination  of  arbitrary  funo* 
I  timu,  the  most  simple  are  those  which  involve  one  par« 
\  till  differential  co^dent  only,  with  or  without  the  va« 
^  riables «,  y,  and  «;  of  this  kind  is  the  equation 

dz  _     xy 
di^j*+y*' 

whose  integral  is 

zzsylog.  ^x*+y*  +  fy* 

The  leaaon  of  this  conclusion  will  be  obvious,  when  we 

dz 
oooiider  that  the  differential  coefficient  -y-  is  obtained 

dx 

by  coiuidering  y  as  constant ;  we  must  suppose  it  con- 
stant likewise  in  the  integration ;  but,  in  order  to  make 
the  integral  complete,  we  must  add  an  arbitrary  function 
of  ^,  smce  such  an  arbitrary  function  would  have  dis- 
ippored  upon  differentiating  the  equation  upon  such 
sn  hypothesis. 

dz 
If  the  equation  contains  z  as  well  as  x,  y,  and  t--^ 


we  must  consider  it  as  an  equation  between  two  varia^ 
bles  2  and  x,  and  integrate  it  accordingly,  taking  care 
to  mike  the  integral  complete  by  adding  an  arbitrary 
function  of  ^ ;  thus  the  equation 

dx  ^     y 
dx'^  X  ^  ^ 

,         xdz      ,zdz 

d  X  "^    ■    '  ss , 

y        .y 

beeoBies  a  CMe  of  Bernoulli's  equation,  which  is  given 
nnder  theaiticle  Fluxtoms,  Art  171 ;  and  its  integral, 
foand  by  that  method,  is 

RpUdng  the  constant  by  ^  v. 
15.  We  shall  now  proceed  to  consider  the  equation 

•  ^P  +  Q?  =  R»  where  p=  j-,  flf  =  t-i  and  where  P, 
^  ax  ay 

Qi  R,  are  any  functions  of  the  variables  «,  y,  and  2. 

The  following  theorem,  of  which  Lagrange  is  the 

'  iQtfaor,  will  enaEle  us  to  integrate  this  equation  in  a 


great  namber  of  cases.  If  we  integrate  any  two  of  the 
equations 

Tdx^QdyszO 
Fdz      ' 
Qd 

and  call  the  intemd  of  one  of  them  a,  and  of  the  other 
b;  then  we  shall  have,  for  tfan  complete  intqpalefthd 
equation, 

b=zf{a). 

We  shall  now  proceed  to  consider  the  demonstration  of 
this  important  theorem :  If  we  suppose  «  =  F  Of>  jf»  a*)' 
=  0,  to  be  the  primitive  equaticm  of  the  differential 
equation,  we  shall  find 


du  du 

dz           dx  ,  dz          dy 

J-  =  — J-  and— =:— 3^; 

dx           du  dy           du 

dz  dz 


(7.) 


by  substituting  these  values  of  p  and  g  in  the  equa- 
tion 

.    Q        ^ 

P  +  Y^-T' 


we  get 

dx 

Again,  since 


or    p4-Mgs:;N, 


.        dUj      ^  du  J     .  ^«  . 


dx 


by  .uhrtitnting  the  vd«.  of  5-^.  which  i.  given,  by 
equation  (•),  we  find 

which  becomes  equal  to  sero^  as  it  ought  to  be,  by 
supposing  the  equations 

dy^^MidxzzO 
dz  —  UdxzsO 

to  obtain  simultaneously. 

These  equations  being  of  the  first  degree,  their  in- 
tegrals, if  they  can  be  detained,  will  contain  two  arbi- 
trary constants,  which  we  shall  call  a  and  b.  We  shall 
thus  be  enabled  to  express  x  and  v,  in  terms  of  a,  b,  and 
t,  which  values  being  substituted  in  the  primitive  equa- 
tion sf  =  0,  will  make  it  a  function  of  a,  i,  and  z ;  but 
since  d  a  =:  0,  it  follows  that  a  does  not  enter  «.  It 
follows,  therefore,  that 

«sOsF(a,ft) 

and  oonsequetitly 

bts:f{a). 

The  success  of  this  method  will  depend  upon  one  of 
the  equations  (1,)  (2,)  (8,)  involving  two  variables 
only.  The  integral  of  this  will  enable  us^  if  necessary, 
to  exterminate  one  of  the  three  variables  from  one  of 
the  remaining  equations,  after  which  it  may  be  inte« 
grated  in  the  ordinary  manner; 

Let  us  take,  as  an  example,  the  equation 

ap4.&g  =  l. 
where  the  coefficients  of  p  and  q  are  constant  quantities* 


FtrtiAl 
Difibr- 
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iu      web  f        :fi\ 


d 

d 


the  area  of  a  semi-ellipse^  whose  semi-axes  are 
6v  1— 5-andcv  1 


If  we  now  inte- 


grate with  respect  to  *,  and  take  the  integral  between 
the  limits  x  =  a  and  ;r  =  —  a,  we  shall  find 


u:s 


f^wabe 


and  for  the  whole  ellipsoid  on  both  sides  of  the  plane 
of  xy,  we  have 

4fwiibc 

FroUem.     To  find  the  surfkce  of  a  sphere,  whose 
equation  is 

d'u    ^     ./       rfz*       j«^  a 


the  fomr  (quadrants  of  the  hemisphere  in  the  maimer   Ml 
described  m  the  preceding  problem*  1^^' 

19.  The  equation 

where  P  and  Q  are  functions  of  x,  jf,  and  z«  must  be 
treated  like  a  di£Perential  eauation  of  the  second  order 
between  two  variables  z  ana  x,  the  arbitrary  constants 
being  replaced  by  arbitraiy  functions  of  jr:  for  y  hag 
been  considered  as  constant  in  the  process  of  deducing 
this  e^iaatioh  from  its  primitive  equation.  Thn%  m 
theequatiottj 

d^z       nd9 


dx* 


xdx     xjf 


if  we  make  t-  =  ©,  and  therefore  -3--  =-3-, the  m»^ 
dx  ax*     dn        ^ 

tion  becomes 


dxdy 


d%         .    -1     y 
.".  -r—  =:  a  sm«     


di9     nv      a 
dx"*  X       xy 


dx 


v'(ti«— ««) 


ffx 


and  its  integral 


=r  «r  0,  between  the  limits  of  ysy'fl'—x*  and  y=s 
^(at—  sfl);  .*.  tt  =:  2  vo<  between  tne  limits  ofx^a    and  therefore 
andxsB— -a:  and  for  whole  sphere  2  u  s  4  ir  a*. 

PrMem.  The  axis  of  a  cylinder  bisects  the  radius 
of  a  sphere  at  right  angles,  its  radius  being  one  half 
that  {£  the  sphere:  to  find  the  surface  pf  the  sphere 
which  is  cut  off  by  the  cylinder.  ' 

If  At4.yt^s*=a*  be  the  equation  of  the  sphere,  then 
j^^gh=:a  X  is  the  equation  of  the  cylinder,  the  co-ordi- 
nates being  in  both  cases  reckoned  from  the  centre  of 
the  sphere. 

d^u  a 


«x 


.«+! 


ny  '  n  +  1       ■ 

SO.  We  shall  now  poceed  to  the  oonsideratioD  of 
the  very  general  eq  nation 

d««       l^dTfi      Qdz*     -, 


dst* 


•  • 


dsdif"^  V^(fl«— a:«— y) 


where  r  s= 


dxdy~^   rfy* 
err4-P#+Q<=R, 
d^x  d^z  rf*2 


rfx«' 


«s 


and  where  P, 


A  M  ^"         /     X 

and  -; —  =2  a  sin.     V ,  the  integral  being  taken 

ox*  ^  a-^x 


dxdf/'*^  dtf*' 

Qj  and  R  are  functions  of  x,  y,  z,  p,  q, 

Th^  particular  cases  of  this  equation^  wfatdi  aoaLyifts 
have  succeeded  in  integrating,  are  fax  fhxn  niuncnnay 
and  they  are  nearly  all  of  tlim  oompielieiuied  by  the 
following  process  of  Monge,  which  is  in  aome  leipecls 
analogous  to  Lagrange's  process  for  eqiigtiona  ei  the 
first  order^  which  has  been  given  above. 

It  m^  be  stated  as  follows  :— 

Form  the  two  systems  of  equationst. 


dy-^kdrszO  I  /  \ 

itrfp+Qrf5-.R*rfx=0J^*J 

du'—Jl^dxzzo  X  fM\ 

*Mp+Qrfg— RJPJx=Oj  ^^' 


between  ^  = -/(a  x—x»)  and^s:  — ^(ax— x*)  the 
extreme  values  of  ^  in  the  cylinder. 
Again, 

ii=2a. /(/xsin.     V — -— 

=2ax.  sin.      V —-2 0^/0x4- 2a*tan.   ^- 

^  a-f-x  ^  a 

-:;  ,r  a* «—  2  a*,  if  taken  between  the  limits  x  =  0 
and  X  =  0. 

It  is  evident^  sincethe  area  of  the  two  quadrants  of  the 
sphere  which  die  cylinder  penetrates,  is  one-fourth  part 

of  the  Borf«be'«f  the  Sphere,  and  therefore  =r  »  a«,  that  where  k  and  k"  are  the  roots  of  the  equatioo 

the  remaining  portion  of  each  of  these  quadrants  of  the  i^  ..  P  it  4-  Q=0.                    (  r) 

sphere  is  =  a^  or  the  square'  of  the  radius  of  the  If  firom  either  of  the  two  systems  of  equations  (•]  tf 

sphere.  (^),  we  can  deduce,  either  separately,  or  by  adding  any 

It  was  towards  the  dose  of  the  17th  century,  that  multiple  of  one  of  them  to  any  multiple  of  the  other, 

the  celebrated  Viviani,  one  of  the  last  of  the  pupils  of  two  primitive  equations  of  the  first  ooder»  such  aa  Nsa 

Galileo,  proposed  the  following  problem  as  a  challenge  and  Mzab,  then  Ns^  (M),  will  be  the  fiiok  integral  of 

to  the  geometers  of  his  time :  '*  Amongst  the  ancient  the  proposed  equation.    We  shall  now  proceed  to  the 

mvBURienta  of  Greeoot  there  was  a  tempk  dedicated  demonstration  of  this  proposition: 

to  Geometry,  whose  gro«u3d-plan  was  drcular,  and  Sincer  Jx=s;^/i— «ay  and^tfyssd^^^a^fx^ 

which  was  surmouiited  by  a  hemispberioal  domes  this  the  substitution  of  these  values  in  the  equation 

dome  was  pierced  with  four  equal  and  aimHar  win*  rdxdy+Fsdxdtf+Qtdxdy'^iidxdyzzO 

dows,  in  such  a  manner  that  the  remaining  portion  of  gives  us  tne  equation 

iu  siufaoe  was  absolutely  quadrable ;  it  ia  required  to  dpdy^Qd  q  J x^^Kdydx^^idig*  ••  Pdydx+Q  '<*) 

determine  in  what  manner  this  was  done  f    It  is  very  =0                                                         (1) 

clear  that  thia  would  be  effected  by  piening.eadi  of  which  ia  aalasfied,  if  IhoeqiiatioQa 


MU         dpif+Q  dy  di^R  dy  if  *  =0 
Bftr^  df—V  dtf  d x+Qda^zzO 

^    obtain  rimaltaneoualy. 
^^^    If  in  equation  {3),  we  make  dysskd  9,  the  equation 
becomes 

A«-P*+Q=0  (4) 

which  IB  equivalent  to  the  two  equations, 

rfy— *</«r=0,  (5) 

dy—H^dxzzO,  (6) 

il  and  if  being  the  roots  of  equatbn  (4). 

Also>  if,  in  equation  (2 ),  we  put  dyesk  d*,  or  dyszt'dx, 
the  equation  beoocnes 

k  d  p+Q  dq^Rk  d»sO  (7) 

or  kfdp+Qdq^Rkfdx:sO  (8) 

If  we  can  find  any  combination  whatever  of  equa- 
tkmB,  (6)  and  (7)>  euch  as  the  following : 
m{kdp+Qdq  —  Rkdx)+n(dV'-kdx)^0    (9), 
wiuch  is  a  complete  dtffisrential  d  M=rO^  then  ita  inte- 
gral M=:a,  will  satisfy  the  original  eqaation.     For  if 
ve  replace  d  p  and  dq^m  equation  (9^,  by  r  dX'^'tkdx 
and  tdx^tkdx,  it  will  become,  if  divided  hydx^ 
•i(lr+«ii«+Q#+Q<*  — Rifr)— «(*  — ifc)=0  (10) 
uludiis  satisfied^  if  the  equations 

obtaio  limultaneoudy. 
These  equations  give 
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in  equation' (9),  mdwill'therefiMfe  fimifah  a  eomplete 
first  integral  of  the  equation. 

The  direct  determmation  of  the  «ecoii</ complete  in- 
tegral from  the  first,  frequently  presents  considerable 
difficulties,  in  consequence  of  its  involving  an  arbitrary 
function  of  one  of  the  particular  integrals  of  the  originiu 
equation;  it  is  convenient,  therefore,  when  nosn^,  to 
determine  another  first  integral  M'  =  ^  0^'}*  ^ooi 
equations  (6)  and  (8) ;  we  shsdl  thus  have  :lwo«aa»- 
|>lete  integrals  of  the  first  order  of  Uie  original  equa* 
tion,  from  which  we  can  eliminate  p  and  q ;  we  thus 
get  an  equation  whidi  involves  only  one  of  the  partial 
differential  co-effieients/p  and  ^i  the  integral  of  which  is 
the  complete  primitive  equation  involving  two  arbitrary 
functions. 
'   Let  us  take  the  equation 


or. 


.""  m 


— -V  +R,  and  <=  —  t 

k     ^  km 


12) 


ks 


vhich  being  substituted  in  the  original  equation, 
reduces  it  to 


or. 


m  identical  equation,  since  dy  —  kdxzz.Of  or 
i^'-?k+Q=:0:  it  follows,  therefore,  thatMsruisa 
particular  integral  of  the  first  order  of  the  original 
equation. 

If  we  can  find  any  other  system  of  values  of  m  and  m, 
which  would  make  equation  (9)  a  complete  differential, 
sach  as  d  N=0,  then  it  might  be  shown  in  the  sam^ 
manner,  that  N=:6,  would  satisfy  the  original  equation. 

We  have  thus  got  two  particular  integrals  of  the  ori- 
ginal equation^  namdy,-  Mzza,  and  N=:b :  it  remains 
to  show  in  what  manner  a  general  int^pral  may  bo  de- 
duced from  them. 

If  we  take  any  constant  i^  the  expression 
dM+ttdNzsOs  is  a  complete  differential,  and  its  into* 
gnd  M-|-«  N=c,  satisfies  the  original  equation  for  the 

ttmereason  that  it  was  satisfied  hy^l:^a,  and  N=s.6 :  and    two  systems,  («)  and  (/8)  are  merged  in  one,  whidi  is 
^e  same  integral  would  satisfy  the  equation  even  if  m 


The  systems  of  equations  («)  and  (A),  become 

dp—cdq=:0  j  V 

dy+cdx=:0  1  .  . 

dp+cdq=0  J  W 
Frpm  system  («],  we  get 

jf-^cxssauidp»^cqssk 
Thevefore, 

p  —  cqs:^(jf  —  cx)  (1) 

In  a  similar  manner,  from  the  system  (^},  we  get 

p+cq=:^(y+cx),  (2), 

Eliminating  q,  from  (1)  and  (2)|  we  find 

d»      1     /  X   .  1  t  /    .      X 

P=^g^2^b—cx)+^4^(y+cx), 

z=  ft  {y  —  cx)+4^,(y+ex), 

which  is  the  complete  integral  of  the  equation. 

It  is  this'  differential  equation  which  occurs,  in  the 
solution  of  some  of  the  most  difficult  and  imporSaflt 
inquiries  in  natural  i^losophy,  such  as  the  vibrations 
of  musical  strings,  the  motion  of  waves,  and  the  pro* 
pagation  of  sound,  whether  in  free  space  or  in  tubes^ 
&c  The  reader  will  have  no  difficulty,  when  he  pon« 
sidevs  the  extreme  genemlity  of  the  form  of  its  integml^ 
in  conceiving  the  possibility  of  its  comprehending  the 
solutions  of  innumerable  questions  however  appMently 
distinct  and  different  in  their  nature. 

Let  us  take,  as  another  exsmi^,  ihe.  equation 

«+  -^#  +  ^/=0. 
'    X      .        j:* 

In  diis  case,  k  and  k'  are  equal  to  each  bther,  and  the 


and  c  were  variable,  provided  that  Nd«— dc=0» 
which  is  the  only  part  in  the  differential  of  M^-«  N — c 
=0,  which  is  affected  by  the  variation  of  •  and  e :  we 
thus  getNdx^dCi  firom  whence  we  conclude,  that 
N  and  c  are  functions  of «,  or,  reciprocally,  that  •  and  e 
arefonetionsof  N ;  andM=c — «N,  isalsoa  funotion^of 

N.orM=^(N), 
which  is  therefore  a  complete  first  integral  of  the  origin 
Dal  equation,  since  p  is  an  arbitrary  function. 

In  many  cai>es,  we  can  determine,  the  particular  in* 
tegrels  M=:a  and  Ns:6,  immediately  from  equations 
(5)  and  (7j,  withoutproeeeding  to  such  eorabiaatione 
as  in  equation  (9).  These  tnt^rals  clearly  satisfy  the 
original  equation,  their  differentials  being  included 


^       X 


:  • 


t 

Th^  integral  of  the  first  equation,  "gives  us  ^=a:  and 

V  • 
if  we  substitute  a  for  -  in  the  second,  we  find 

X 

dp+adqszQ, 
and  ir%  p+a  qs  fcr^  (vi). 


or. 


X 


=<•) 


PAS 
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PAS 


DiiTcr- 


PaicaU 


Again.  bjXiagraiige's  process^  Art  15,  we  fiod, 

dz 


ige  B  prUCCBBj  AIX*  10, 


tCouBequently,  ^  =  a,  which,  substituted  in  the  second 

-tquikn,  gives  us 

dx  —  f  (a)  J«=0, 

and  •*.  X  —  f  (a)  x=  &zi4^ai 


-«"=- (!)++('?) 


It  would  lead  ns  into  details  nmch  too  eztensiva  for 
a  work  of  this  kind,  if  we  were  to  attempt  to  notice 
even  tiie  most  considerable  of  the  attempts  which  ana- 
lysts have  made  to  reduce  other  equations  to  integra- 
ble  forms,  which  are  either  not  included  under  the 
general  forms  already  mentioned,  or,  if  included  under 
them,  admit  not  of  integration,  by  the  processes  which 
we  have  given ;  though  the  subject  has  occupied  the 
attention  of  some  of  the  most  illustrious  analysts  of 
modem  times— of  Euler,  of  Lagrange,  of  La  Place,  of 
Mon^9  and  of  Poisson ;  yet,  we  may  be  said  to  be 
still  in  want  of  any  luminous  and  connected  view  of 
the  theory  of  .anch  equations,  and  of  the  general  prin- 
ciples which  connect  the  different  insulated  methods, 
wnichliave  been  adopted  for  their  solution;  the  great 
importance  however  of  these  equations  in  physical  in- 
quiries, ought  to  present  an  additional  stimulus  for 
attempting  to  dear  away  the  difficulties  which  encum- 
ber this  draartment  of  analysis.  (p.  p.) 

PASCAL,  (Blaise)  was  bom  at  Clermont,  in  Au- 

vergne,  on  the  19th  of  June,  l623.    Etienne  Pascals 

the  father,  was  first  president  of  the  Cour^des^aides  in 

Clermont,  and  discharged  the  duties  of  his  office  with  a 

probitv  and  discretion    analogous  to   the    calm  and 

amiable  virtues  of  his  private  character.     His  domestic 

iianpiness  sustained  a  rude  shock  in  l6^6,  by  the  death 

.of  nis  wife  Antoinette  Begon.    She  left  him  three  chil- 

4ireti,  one  daughter  elder,  another  younger,  than  the 

inly  son ;  ^and  the  charge  of  directing  their  education 

fomed  the  chief  solace,  as  well  as  the  most  sacred 

duty,  of  their  father's  subsequent  life.     To  effect  'this 

snore  completely,  he  judged  it  necessary  to  dispose  of 

his  dBicial  situation,  and  remove  to  Paris  in  I6SI. 

Etienne  Pascal  was  a  man  of  intelligence  and  piety ; 
the  cares  which  he. devoted  to  implanting  the  princi- 
ples of  both  in  his  children's  minds,  were  not  bestowed 
m  vain.  Blaise,  in  particular,  discovered  from  his  ear« 
liest  years  a  purity  of  disposition,  and  a  power  of  un- 
derstanding calculated  to  satisfy  the  fondest  parent. 
Gifled  with  a  retentive  memory  and  a  surprising  acute* 
ness  of  apprehension,  he  made  rapid  progress  m  every 
species  of  polite  literature  to  which  bis  faculties  were 
applied.  The  aptitude  he  showed  for  the  exact  sciences 
was  still  more  wonderful.  The  attention  of  thinking 
men  was  now  awakened  to  those  subjects  by  the  dis- 
coveries of  Gkdileo,  which  had  already  begun  to  ope- 
rate the  changes  so  sensibly  felt  before  the  centoiy  was 


concluded.  Rsberval,  Carcavi,  with  a  n«mber  of  other  Fvn 
scientific  men  at  Parisy  among  whom  was  Etienne 
Pascal,  had  formed  themselves  into  a  kind  of  aociety 
for  discussing  such  matters ;  they  met  at  cacb  odier's 
houses,  subject  to  no  law  but  the  pleasure  they  £dt 
in  mutually  communicating  their  discoveries  or  in- 
formation s  a  pleasure  which  they  continued  to  enjoy 
in  this  natural  and  simple  form,  till  a  royal  chsirter  (in 
1656)  converted  this  friendly  club  into  the  Academe 
det  Sciences, 

Young  Pascal  listened  with  a  boundless  curiosity  to 
what  passed  when  the  meeting  was  held  at  his  father's. 
The  conversation  excited  all  his  energies  towards  an 
object  fitted  for  his  intellect  and  recommended  to  his 
imaginatfen  by  the  esteem  it  gained  firom  all  whose 
opinion  he  honoured  most  highly,  A  Treatise  on 
Sound,  written  at  the  age  oi  eleven,  might  have  grati- 
fied his  father's  partiality,  had  it  not  been  feared  that 
so  ardent  a  devotion  to  mathematics  might  rut  off  the 
hope  of  progress  in  other  branches  of  leaining  more 
suited  to  his  age  and  capacity.  Blaise  was  therefore 
enjoined  to  attend  exclusively  to  language  aa  a  pur- 
suit more  profitable  in  its  consequences,  and  better 
fitted  for  one  of  his  years;  while,  in  order  to  sweeten 
the  disappointment,  an  assurance  was  given  that  if 
once  Greek  were  mastered,  he  should  be  allowed  im- 
mediately to  beffin  geometry,— concerning  which  it 
was  enough  for  him,  at  present,  to  know  that  its  ob- 
ject lay  in  examining  the  properties  of  figures,  and 
pointing  out  the  various  relations  that  subsist  among 
their  several  dimensions.  But  the  proffered  hope  was 
too  distant  for  soothing  the  boy's  impatience,  which 
this  vague  and  general  description  now  served  to  di- 
rect and  inff ame.  Blaise  spent  his  play-hours  by  him- 
self in  a  remote  room;  he  traced  a  variety  of  cirdes, 
triangles  and  squares,  on  the  floor,  with  a  piece  of  char- 
coal; he  arranged  and  combined  them  as  hncj  or 
judgment  prompted ;  and,  without  the  help  of  an  in- 
structor, of  definitions,  or  even  of  language,  he  ia  said 
to  have  actually  discovered  the  truth  of  Euclid's  thirty- 
second  proposition,  that  all  the  angles  of  any  triangle 
are  measured  by  ancs,  which  together  amount  to  a 
semi. circumference  *.  His  father  detected  the  dream- 
stance,  and  consented  with  tears  of  joy  no  lon^r  to 
withstand  the  cnltivation  of  a  talent,  which  his  son  had 
shown  so  decided  a  disposition,  and  so  extrsordinary  a 
-power  to  improve.  The  study  of  mathematics,  oom- 
menced  under  such  auspices,  was  carried  on  ^rith  a 
corresponding  success.  The  young  man  read  £acikl 
by  his  own  exertions  without  difficulty  at  the  mge  o£ 
twelve ;  and,  four  years  after,  he  composed  what  was 
then  considered  an  admirable  treatise  on  Conic  Sec- 
tions. But  his  efforts  were  soon  directed  to  hislier 
objects  than  learning,  or  even  improving,  what  oUiera 
iiad  discovered.  Enjoying  the  singular  advantage  of 
being  permitted  to  give  himself  up  without  reserve  to 
the  prosecution  of  science,  his  ardent  mind  advanced 
with  gigantic  steps  in  this  career.  He  profited  by  in- 
tercourse with  the  society  which  had  originally  kindled 
his  enthusiasm,  and  soon  repaid  them  by  inveatiga* 
tions  of  his  own. 
In  l641,  a  change  in  his  father's  drcomstanoes earned 


PASCAL. 


333 


I.  young  Pascal  to  change  his  -residence,  bat  not  his  em* 
"^  ployment.  The  president  had  first  undeservedly  incurred 
the  displeasure  of  Richelieu^  then  as  undeservedly  ac- 
quired his  favour^  along  with  the  Intendance  of  Rouen ; 
and  the  first  year  of  Pascal's  residence  in  that  city  was 
distinguishecl  by  the  invention  of  his  famous  arithme* 
iical  maMne*  The  present  is  not  a  fit  place  for  de- 
scribing  this  curious  contrivance:  its  ol^ect  was,  to 
perform  the  operations  of  multiplving  and  dividing  by 
a  combination  of  cylinders,  marked  with  certain  co- 
lumns of  numbers,  and  turned  by  wheel-work.  The 
object  was  gained,  theoretically  speakin|^ ;  but  the  com- 
plexity of  the  instrument,  and  the  facilities  attached  to 
tlie  use  of  logarithms^  rendered  it  inapplicable  to  prac- 
tical purposes.  Like  the  simpler  calculating  machine 
of  Leibnitz,  it  remains  a  wonderful  but  useless  proof 
of  its  author's  io^^enoity. 

Pascal's  inventive  powers  were  not  long  after  exhi- 
bited in  a  way  as  striking*  and  far  more  beneficial  to 
the  cause  of  knowledge.    We  need  not  detail  the  cir- 
cnmstances  which  lea  Galileo  to  doubt  the  truth  of 
Nature's  abhorring  a  vacuum,  or  Torricelli  to  maintain 
that  the  ascent  of  water  in  the  sucking  pump,  or  of 
mercury  in  a  glass  tube  free  of  air^  is  due  to  the  un- 
balanced weight  of  an  atmospheric  column  pressing  on 
the  external  fluid.     Torricelli  died  in  1646,  before  the 
truth  of  his  conclusion  could  be  firmly  established.  The 
experiments,  but  not  the  inference,  were  casually  re- 
ported to  Pascal,  who  repeated  them  with  important 
variations,  and  asserted  the  same  opinion  in  a  small 
work  published  next  year,  under  the  title  of  Experiences 
nouveUes  touckant  le  vuide.    Yet  the  victory  was  not 
tamely  yielded.    A  subtle  matter,  aerian  spirits,  every 
argument  or  hypothesis  which  the  bad  philosophy  of 
the  time  could  furnish,  was  employed  to  support  the 
falling /<orror  £/*a  vacuum;  the  Jesuit  Noel  had  published 
his  objections,  when  Pascal  was  lucky  enough  to  devise 
an  experiment  which  set  the  matter  completely  at  rest. 
If  the  mercury  were  suspended  by  the  weight  of  the 
superincumbent  atmosphere,  it  was  evident  that  the 
quantity  suspended  must  diminish,  as  the  weight,  and 
consequently  as  the  height  of  that  atmosphere  diminish- 
ed ;    henoe»  if  Torricelli's  view  of  the  subiect  were 
correct,  the  fluid  must  sink  as  it  approached  a  higher 
level  and  carried  less  air  above  it :  if  the  mercury  were 
not  so  suspended,  or  if  the  atmosphere  were  destitute 
of  weighty  no  such  effect  would  follow  ;  and  at  the  top 
of  the  highest  elevation,  the  fluid  would  rise  29  inches 
above  iu  external  level,  exactly  as  it  did  at  the  bottom. 
Pascal  fixed  upon  his  native  mountain,  the  Puy-de- 
I>5nie,  for  exemplifying  those  reasonings ;  and  being 
confined  by  ill  health,  he  committed  the  execution  of 
the  project  to  M.  Perier,  his  brother-in-law.     It  was 
performed  on  the  19th  of  September,  1648;  the  mer- 
cury rose  and  fell  as  he  had  predicted;  the  gravity  of 
the  air  was  proved,  and  Anstotle's  maxim  destroyed 
for  ever. 

Pascal's  name  is  indelibly  impressed  on  the  history 
of*  the  barometer ;  it  is  also  closely  united  with  many 
of  the  most  important  mathematical  and  physical  in- 
quiries, which  auriog  the  next  age  occupied  the  atten- 
tion of  scientific  men.  From  considering  a  particular 
cjase,  he  was  easily  led  to  investigate  the  general  pro- 
blem relating  to  the  equilibrium  of  fluids ;  his  princi- 
ple demonstrated  in  two  di9*erent  ways,  and  the  curi- 
ous details  which  accompany  it,  were  published  after 
[lis  death,  in  the  Traiii  iur  tequilibre  det  liqueurs^  and 
ciie   TraiU  sur  lapiMonteur  d€  ia  mane  de  fair.    The 


solution  of  two  questions  proposed  'by  an  ignorant 

gamester,  the  Count  de  Mer6,  laid  a  foundation  for  the 
modem  doctrine  of  probabilities  :  his  various  geometri- 
cal tracts  are  unfortunately  lost ;  but  enough  is  known 
of  his  Ariihmelicai  triangle  to  show,  that  if  his  pursuits 
had  been  continued,  the  author  of  so  beautiful  an  inven- 
tion might  have  anticipated  some  of  the  most  brilliant 
discoveries  of  a  subsequent  age. 

But  the  incessant  application  which  produced  results 
of  such  variety  and  extent,  produced  another  conse- 
quence equally  inevitable,  the  loss  of  health  with  all  ita 
attendant  evils.  From  his  19th  year,  Pascal  had  la- 
boured under  the  effects  of  excessive  study ;  in  1 647> 
he  was  seized  with  a  paralysis,  which  for  three  months 
almost  entirely  took  away  the  use  of  his  limbs.  The 
family  now  returned  to  Paris,  and  forced  him  in  some 
degree  to  relax  his  effort^.  But  his  father  died  in  l651, 
his  elder  sister  was  long  ago  married  to  M.  Perier,  at 
Clermont,  his  younger  soon  after  became  a  nun  in  the 
monastery  of  Port- Roy al-des-champs ;  and  thus  being 
left  to  his  own  guidance,  he  entered  upon  a  course  of 
labours  which  fast  hastened  the  ruin  of  bis  constitution. 
The  exhaustion  of  nature  at  length  forced  him  absolute- 
ly to  renounce  every  kind  of  mental  exertion;  he  had  re* 
course  to  moderate  exercise,  he  frequented  society,  and 
was  beginning  to  receive  back  from  it  some  part  of  the 
gratification  which  his  amiable  though  pensive  character 
inspired,  when  a  fearful  accident  totally  altered  the  man- 
ner of  that  life  to  which  it  had  well  nigh  put  a  period* 
One  day  in  the  month  of  October,  1654,  having  gone  out 
as  usual  to  take  the  air  in  a  carriage,  he  was  proceeding 
,  over  the  Seine  by  the  bridge  of  Neuilly,  when  the  two 
foremost  horses  taking  fright  at  a  spot  where  the  para- 

Eet  was  wanting,  rushed  furiously  onward  and  plunged 
eadlong  into  the  riyer.     Providentially  their  traces 
gave  way  ;  the  hindmost  pair  stood  shuddering  on  the 
verge^  and  were  led  back  unhurt.    But  the  shock  which 
such  an  awful  occurrence  must  have  communicated  to 
the  feeble  frame  of  Pascal  may  easily  be  conceived.  He 
recovered  with  difficulty  from  a  long  swoon ;  the  pre- 
cipice was  for  weeks  continually  present  to  his  imagi- 
nation ;  it  haunted  his  dreams,  and  occasioned  waking 
visions,  one  of  which,  in  particular,  made  such  an  im- 
pression, that  he  wrote  an  account  of  it,  and  wore  the 
paper  ever  after  between  the  cloth  and  the  lining  of  his 
coat.     By  degrees,  however,  these  alarming  effects  sub- 
sided ;  toey  were  followed  by  others  of  a  milder  but 
more    permanent  nature.     To   the  delicate,  though 
powerful  mind  of  Pascal,  this  incident  appeared  a  direct 
warning  from  providence,  a  rebuke  for  the  misuse  o£ 
time,  and  a  call  to  devote  his  talents  henceforth  imme# 
diately  to  the  service  of  heaven.     Pascal  had  never  for- 
gotten the  precepts  of  religion,  and  his  innocent  un- 
wearied life  had  been  a  constant  homage  to  their  an* 
thority;  but,  in  his  present  disposition,  the  arduous 
pursuit  of  knowledge,  the  glorious  conquests  achieved 
m  that  pursuit,  seemed  alike  vain  and  carnal  things ; 
they  pointed  but  to  opportunities  gone  by,  for  which 
a  strict  account  must  soon  be  given  in.   He  determined 
to  employ  his  remaining  ^ays  in  religious  meditation. 
The  exsmple  of  his  sister  Jacqueline  gave  strength  to 
this  resolution,  and  perhaps  invited  him  to  Port-Royal 
in  fulfilment  of  it.    Here  in  the  compai^y  of  Amaud, 
Baci,  Nicole,  and  a  few  others  of  similar  habits,  h« 
spent  most  of  his  time ;  not  indeed  as  a  member  of  the 
establishment,  but  as  a  visitor  whose  stay  was  some- 
times lengthened  to  many  months. 

In  this  retreat,  endeared  by  the  saoedfy  of  its  object^ 
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Pafcai.  and  enlivened  br  the  society  of  men  imlmed  with  kin- 
'  dred  opinions,  rascal  gradually  recovered  some  tran- 
quillity; he  enjoyed  intervals  of  comparative  health,  du- 
ring which  fresh  triumphs  in  a  new  department  gave 
'  farther  proof  of  the  compass  and  versatility  of  his 
powers.  It  is  not  our  purpose  to  write  the  history  of 
Molinism  or  Jansenism,  or  to  enter  on  the  criticism  of 
these  obscure  and  forgotten  quarrels^  which  ended  in 
'  the  ruin  of  both.  Pascal's  work  is  the  main  plank,  by 
means  of  which  some  memory  of  them  still  floats  on 
the  stream  of  time ;  and  it  is  only  in  order  rightly  to 
understand  the  scope  of  the  Provincial  Letters,  that  a 
'  few  words  may  be  devoted  to  the  controversy  which 
'  gave  rise  to  that  performance.  The  terms  Jansenism 
And  Molinism,  originated  in  a  large  unintelligible  book, 
written  by  one  Jansen,  bishop  of  Ypres,  in  l63S,  to 
defend  St.  Austin's  views  on  necessity  and  free  will, 
aeainst  the  still  mofe  unintelligible  book  of  a  Spanish 
Jesuit  Molina,  regarded  as  a  standard  by  the  whole 
aect  of  Jesuits.  The  Solitartee  of  Port  Royal  were 
loudest  in  their  applauses  of  Jansen,  whose  work  was 
fast  rising  in  public  esteem,  when  the  Jesuits,  by  a 
variety  of  political  manoeuvres,  engaged  Mazarin's  in- 
fluence, and  procured  from  Pope  Alexander  VH.  a 
bull,  condemning  as  heretical  five  propositions,  said  to 
contain  the  abstract  of  Jansen's  doctrine.  Arnaud,  the 
most  ardent  *  of  the  Jansenists,  soon  published  a  let- 
ter denying  the  last  assertion,  and  accompanied  the  de- 
nial with  some  farther  expressions  offensive  to  the  Sor- 
bonne,  of  which  he  was  a  member.  His  subsequent  apo- 
logy was  heavy  and  monotonous,  even  by  his  own  admis- 
'aion;  and  he  gladly  entrusted  his  cause  to  the  abler  pen 
of  Pascal,  whose  first  letter  of  Louis  Montalte  to  a  Pro^ 
vincial,  appeared  during  the  trial  of  Arnaud,  25d  Janu- 
ary 1667*  Its  effect  on  the  public  was  instantaneous  and 
powerful.  Not  so  on  the  clergy,  who  condemned  Ar- 
naud eight  days  after,  and  expelled  him  from  his  place 
in  the  Sorbonne.  But  their  victoty  was  dearly  paid 
for.  A  few  additional  observations  from  Montalte  soon 
branded  the  whole  proceeding  with  indelible  contempt, 
and  the  Jesuits  above  all,  whose  diligence  in  the  affair 
bad  been  principally  distinguished,  were  delivered  up, 
without  remedy,  to  the  mockery  and  indignation  of  the 
world.  A  series  of  ktters  exposed  their  miserable 
shuffling  casuistry,  with  a  force  of  reasoning,  never  be- 
fore or  since  united  with  an  irony  so  playful  and  yet 
so  cutting.  Their  replies  but  aggravated  the  evil : 
and  though  a  system  of  intrigues  at  last  effected  the 
destruction  of  Port  Royal,  their  quarrel  with  it,  by 
calling  the  Pr(mncial  Letters  into  being,  made  straight 
the  path  which  conducted  themselves  to  an  ignomi- 
nious ruin. 

'  Of  a  work  so  generally  admired  as  the  Provincial 
Letters,  it  is  not  necessary  to  say  much.  Devoted  to  a 
subject  of  limited  and  transient  interest,  they  have  had 
the  rare  fortune  to  outlive  the  question  treated  by 
them ;  and  to  unite  the  suffi'ages  of  men  indifferent  or 
hostile  to  their  principles  and  tendency.  Voltaire  ad- 
mits that,  both  in  regard  to  fine  satire  and  high  elo- 
quence, they  stand  on  a  level  with  the  greatest  imxlels ; 
and  Gibbon  informs  us,  that  he  repeatedly  perused  them, 
in  order  to  acquire  the  power  of  discussing  grave  sub- 
lects  with  8prfghtliness,and  easy  though  pungent  reason* 
Ing. '  GibbonTs  manner  is,  indeed,  different  from  Pascal's; 
and  thehr  objects  were  still  more  widely  different :  but 


the  testimony  is  not,  therefore^  lessdedsive  or  theerc.  9 
Justice,  however,  would  not  be  done  to  ^  taleots  dii-  ^ 
played  in  this  production;  if  a  judgment  were  fbroMd 
without  reference  to  the  times  in  wUeh  it  was  com- 
posed.  The  Provincial  Letters  were  written  iritboot 
any  model  in  thought  or  expresiian ;  and  Prenck  ou 
tics  still  admire  them  as  among  the  best  specimem  of 
composition,  in  a  language  which  they  contributed, 
more  than  any  other  work,  to  form  and  chanctenxe. 

The  Provincial  Letters  were  gratifying  to  all  enonies 
of  the  Jesuits,  and  applauded  by  them;    Pascal's  nn\ 
work  promised  to  secure  the  gratitude  of  ill  Cfarbtiam, 
by  whatever  name  they  might  be  called.  It  wu  his  in- 
tention  to  examine  the  evidences  ofChristtanity,oniplin 
which  it  would  have  required  all  his  immense  lesraiog, 
and  all  his  profound  as  well  as  comprehensive  intellect, 
to  execute  rightly.    He  proposed  to  fi^re  out  a  man 
of  strong  faculties,  but  ignorant  of  religfous  belief,  u 
left  upon  the  world,  to  choose,  from  t£e  multifarious 
solutions  of  bis  enigmatic  being,  that  solution  wfaicb, 
upon  the  whole,  was  most  consistent  with  ttsdf  and 
other  facts.    He  proposed  to  make  this  unprcjodiccd 
observer  acquainted  with  the  mysteries  of  his  own  na- 
ture, to  cause  the  successive  systems  of  Pagan  tbedogy 
and  philosophy  to  pass  in  review  before  him :  and  finally 
directing  his  attention  towards  Palestine,  and  the  mar- 
vellous history  of  its  people,  to  show  the  luminous  dis- 
tinctness which  the  New  and  Old  Testament  history 
diffuses  over  the  secrets  of  our  origin,  our  conditicii, 
and  our  destiny;  and  the  strict  congruity  of  its  pre- 
cepts, its  representations,  its  promises,  with  the  weak- 
ness and  the  wants  of  man.    The  idea  was  grand  and 
imposing,  but  Pascal  did  not  live  to  fill  up  the  outline 
so  boldly  traced.    A  few  iVagments,  collected  rnto  a 
volume,  entitled  Pens^es,  left  t)ehind  him  in  tfaeaoit 
disorderly  state,  are  all  that  we  possess  of  this  migbty 
undertaking.    The  fragments  appear  under  evsry  dis- 
advantage ;  they  are  often  but  the  skeletons  of  fotoie 
propositions,  and  written  purely  for  the  author's  inapec 
tion :  yet,  judging  from  the  noble  eloquence  and  dee{k 
reflection  which  not  a  few  of  them  exhibit,  it  seen»  as 
if  nothing  but  a  longer  and  more  untroubled  life  bad 
been  wanting  to  enable  the  author  to  complete  his  de- 
sign, in  a  manner  worthy  of  its  vast  importance.    Phi* 
losophy,  and  still  more  Christiani^,  have  cause  to  r^ 
gret  that  Pascal  was  cut  off  so  early ;  and  ages  may 
elapse  before  another  individual  appears,  combining 
such  qualifications  with  so  strong  an  impulse  to  em< 
ploy  them  all  in  examining  such  a  question. 

The  years  which  Pascal  had  resolved  upon  devotxD^ 
to  his  ravourite  inquiry  were  soon  spent,  and  embit' 
tered  by  almost  incessant  pain.  His  tbou^tahadlool 
flowed  exclusively  in  the  channel  of  devotion,  and  pre 
sent  circumstances  naturally  contributed  to  strengtba 
this  tendency.  Yet,  before  his  coarse  was  done,  tl^ 
speculations  of  early  life  resumed  their  away  on  one  oc 
casion  with  a  force  and  effect,  which  ahowed  thai  k 
mathematical  powers  were  diverted,  not  destrovc^ 
It  was  in  1658,  when  an  excruciating  toothache  bri 
kept  him  long  deprived  of  sleep,  that  he  happened  | 
recollect  some  properties  formeriy  discovered  by  hil 
respecting  the  cycloid ;  and  their  beauty  was  siM 
'that,  to  procure  some  abstraction  from  his  suffering  J 
Hetermined  to  investigate  their  consequences.  Tl 
results  whicli  he  obnuned,  without  the  aid  of  snodi 


I 
*  The  nheoMiit  ttobbomen  of  his  temper,  and  the  seal  with  which  he  maiaUinwl  the  cause,  aie  exemplified  Id  a  well  knotm  aactd^ 
Jiicde's  mOder  ipliit  fdt  weaiy  of  the  oontromsT,  and'he  expiesaed  a  wiah  for  rest.    ••  Rut  /**  exclaimed  Aioaud  i  •^  Will  f/ommAh 
aU  itsmUy  to  rett  in.'* 
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I  mijypi^are  jtaiitdconaA bynmtfaemttici«n  amopg  the 
pJ  finest  exliibitioiii  of  their  art*  Paacal  wea  advis^  to 
niUiah  them  by  w,9^  of  challenge^  to  show  that  the 
£^faeit.tttiuiBieiita  in  a  icienfie  €$Btrkt  reasoning  were 
not  inoompatible  with  the  bmnbleet  belief  in  theprin* 
dplii  of  idigion.  -His  pipoblems  were  accordingly  an- 
noanoed  under  the  awnmcd  name  of  Amos  Detton*. 
TJUe  *;  uid  a  premfaini  of  forty  piatoles  was  promised  to 
wJusversolFcd  them  first,  of  twenty  to  whoever  solved 
tfacm  next  The  eMnpetition«  though  graced  by  some 
of  the  first  names  in  Europe*  was  not  successful  to  any. 
Ovooaotrymmi  Wallis  and  Wren  were  among  the 
qomber;  and  the  former  having  failed  of  success  by 
iaoorrectQsss  of  eieeation,  rather  than  by  error  of  prin- 
dplf^sGCttsed  DellODville  of  iinustice  in  not  assigning 
hin  the  pfise*  A  similar  complaint  was  made,  with  far 
lese  icsMHi»  and  the  ¥ery  worst  success,  by  the  P^re  Lai- 
knirejS  Jesuit;  end  Pascali  to  defend  himself  from  such 
iiuinustionsi  soon  published  his  treatise  on  the  cycloid, 
ooDtainiog  the  complete  solution*  which  none  of  the 
diiaisfits  bad  sueoeeded  In  finding. 

But  the  labeure  cf  Pescal  were  9witiiy  drawing  to  a 
dole.  His  bodily  kifimities  became  still  more  severe; 
•sd  his  mind  was  disquieted  by  the  persecutions  which 
hii  friends  at  Port  Royal  were  sustaining  from  the  Je* 
nits.  CbmpnlaioQ  but  made  him  cling  with  greater 
tcDidtj  to  the  opinions  he  had  fonqerly  adopted  in  re- 
jwd  to  the  necessity  of  human  actions.  He  separated 
nom  the  sopportere  of  firee  wiU  even  more  widely  than 
Anisiid  or  ^icolet  whose  appearance  of/conformity  to 
ane  reauisitiooa^f  the  Jesuits  produced  a  coldness  in 
the  mind  of  Paaod,  that  added  to  the  already  over- 
whtkung  chagrine  of  his-  aituatioa.  His  sister  Jacque* 
linedied  of  grifif,)t]>e  /Irtt  victim  of  the  Port  Royal 
cmtro? em.  When  her  death  was  made  known  to  him» 
Pascil isid  with  adeep  sigh^  Godghc  m  all  ike  grace 
io  He  like  her  I  His  prayer  with  regard  to  himself  waa 
looo  fulfilled.  In  the  month  of  Jnne^  167S«  he  was  at« 
tacked  with  a  aharp  and  almost  continual  cbcdic.  It 
looQ  wore  out  his  languid  frame ;  and  he  expired  on' 
the  I9tb  of  August,  tortured  with  pain,  but  full  of  the 
hopes  which  had  long  sweetened  and  embellished  his 
troubled  existence  t. 

The  cfasracter  of  Pascal,  considered ,  iu  a  moral 
or  ss  sn  intellectual  man,  affords  a  bright  though 
ineqnsl  specimen  of  human  nature.  Uniting  a  saint- 
liiie  parity  and  tsudeiness  of  hearty  with  ao  understand* 
iag  St  ooce  fine,  sukl  eapacioust  his  short  existence  waa 
nirked  by  the  practice  of  benevoleoce  and  self-denial, 
BO  less  than  by  a  aeries  of  brilliant  discoveries  in  the 
^hsit  regions  of  philosophy.  Though  he  lived  but 
tiurty^ine  years*  the  len^r,  and  what  is  more  im« 
pntnit,  the  lalar  part  of  wbidi  were  spent  in  almost 
ttntinaal  ill  health ;  yet  sudi-was  the  excellenoe  of  hie 
poecKs^and  sisd&the  enthusiasm  whieh  impelled  them, 
thst  Psscd'a  mmae  is  found  oonspicaoasly  engmven  on 
>U  tbsmost  importanlscientifie  achievements  of  his  time; 
^uk,  in  the  nobler  parts  of  litereture^  he  occupies  a 
nnk  vbich  few  of  hss  oountrymen  have  aimed. at,  and 
Aiil&wcr  reached. 

As  a  private  msm,  hiaaelations  with  other  men  w:ere 
■■pleand  mtnried ;  but  his  du^^,  though  narrow- 
ed, were  not  negbeetad*  The  lessoM  of  rel^^n  which 
s  lather  had  impressed  on  his  young  heart,  were  ea- 
pndsd  and  adorned  by  a  sublime  imi^eation;  and 


the  precept,  that  matters  of  fakh  anebeyond  the-empire  P'iecU 
of  reason,  sanctioned  by^  authority  so  endearing,  en*  ^  11  .  . 
twined  itself  ever  more  intimately  with  his  affections, .  |y^"*, 
and  acquired  strength  with  his  strength.  It  shouJd 
excite  not  a  smile  but  a  sigh,  to  learn  that  Pascal  be« 
lieved  in  the  miracnlous  cure  of  his  niece  by  a  relic  at 
Port  Boyal ;  that  he  reckoned  it  necessaxy  to  appear 
cold  towards  his  sisters,  though  he  loved  them  deeply  ; 
or  that  in  his  latter  years,  he  wore  below  his  shirt  an 
iron  girdle  studded  with  sharp  points,  which  he  press-i* 
ed  against  the  skin  whenever  any  evil  thouabt  overtook, 
him.  Voltaire  spoke  lightly,  when  he  advised  Condor- 
cet  never  to  cease  repeating,  ^'  that  after  the  accident 
at  Neuilly  bridge,  Pa9cal's  head  was  deranged."  The 
Provincial  Letters,  and  the  treatise  on  the  Cycloid, 
written  after  the  accident  at  Neuilly,  might  have  re« 

Cssedthis  sarcasm;  and  Voltaire  should  have  remem** 
ed,  that  as  the  external  colouring  of  our  feelings 
depends  on  the  associations  to  which  we  are  exposed, 
and  is  changed  with  all  their  changes,  so  the  fppear-i 
ance  of  great  intellect  and  lofty  purposes,  however  mo«> 
dified  and  overclouded,  is  always  entitled  to  the  rever- 
ence and  approval  of  every  good  man* 

The  most  valuable,  indeed  the  only  compete  edition, 
of  Pascal's  writings,  is  that  ef  M.  Bossut,  Paris,  1779* 
A'short  IMe  is  prefixed  to  it 

PASTES,  AnTiriciAU  See  the  srticle  Gxms,  voiU 
X.  p.  188 ;  GiiABS,  vol.  X.  {i.  8X5 ;  and  the  JScUa^tirgA 
Philosophical  Journal,  vol.  vii.  p.  370t 

PATAGONIA,  Land  of  Magellan,  or  Teheulia,  in^Bouadsiy. 
South  America,  is  bounded  on  the  north  by  the  go- 
yemment  of  La  Plata,  or  Buenos  Ayres ;  on  the  south 
by  the  straits  of  Magdlsn ;  on  the  jsast  hy  the  Atlantic 
Ocean ;  and  on  the  west  by  the  South  Pacific  Ocean, 
extending  from  6^^  SCX  to  74''  30"  West  Longitude, 
and  from  SS^*  to  54''  S.  Lat  The  boundary  has  been 
enlarged  nearly  100  mileii,  and  by  extending  the  line, 
to  the  Rio  Ni^o,  the  passes  which  prevent  the  negroes 
from  destroymg  the  cattle  are  more  easily  secured. 
The  frontier  includes  a  tract  of  country  between  Colo- 
rado and  Rio  Negro,  which  is  free  from  the  defects  of 
the  naked  Pampas. 

Where  the  continent  narrows,  and  near  venr  highClimste« 
mountains,  the  country  suffers  from  occasional  snow 
storms ;  but  we  are  not  entitled  to  consider  it  so  cold 
as  Norway,  since  most  of  the  inhabitants  go  naked. 
The  soil  is  very  various,  for  to  the  north  of  La  Plata  ^^ 
X  wood  and  large  timber  abound,  while  to  the  south 
scarcely  a  tree  ia  seen.  This  part,  however,  has  some 
good  pastures,  and  numerous  nerds  of  cattle  and  drovea 
of  horses  are  to  be  met  with.  The  sea^coast  is  a  dry 
and  sandy  soil. 

The  inhabitants  may  be  divided  into  three  diftrentlDbsbU 
classes,  and  are  called  Cassores,  Pampaf  ,  and  Patesmis.  ^*"^- 
The  first  a  race  of  common  n^en,  who  live  on  theTer- 
ra  del  ^uego  side,  as  low  as  opposite  Cape  Horn,  and 
who  were  probably  driven  by  their  enemies  to  take 
shelter  in  this  part.  >  Of  the  second  class,  seen  by  Mr. 
Carteret,.  C^puin  Wallis,  and  M.  Bougainville,  &c. 
the  largest  measured.6  feet  7  inches;  while  the  greatest 
part  of  the.  natives  inrereonly  5. feet  10  inches  or  €i 
feet.  The  third  class  consists  of  those  who  were  seen 
by  ^Commodore  3yn)|i,  &|r.  Falkner»  &p»and  whose 
siae  is  sai4  in  ma^y  ioslanoes  to  have  been  from  7  feet 
8  inches  to 8  feet,  and  some  say  9  or  10  feet.    Theeem^ 


*  FomidbytnDspodoglhslslAsneflMrftifeJMMafte. 

t  OaopaiiBgiiU  My,  tbi  stomach  mdHvcrwsMlwBd  to  lie  wither   tbs  intsrtacs  gsiigmwd  i  sad  it  was  ebssnsA 
■ttt,  dttt  slaige  portioaof  the  bzain  had  beoome  lolid  sod  ?cty  much  ooudcnicd. 
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Patagonia,  mon  height  was  6  feet^  which  was  also  that  of  the  tallest 
^'^/'^^  women.  This  race  was  scattered  flrom  the  foot  of  the ' 
Andes  to  the  Atlantic  Ocean;  and  are  found  as  far  as 
the  Red  River,  at  Bay  Anagada,  Lat  40* ;  their  colour 
is  that  of  deep  copper ;  their  hair  as  harsh  as  hogs ' 
bristles,  tied  back  with  a  cotton  thread,  and  their  hands 
as  well  as  feet  are  small.  The  eye-lids  of  the  young 
women  are  painted  black.  Many  of  the  men  paint 
their  left  eye  with  a  red  circle,  and  others  their  arms, 
and  different  parts  of  their  face.  They  are  very  ex- 
pert in  the  use  of  the  sling,  with  which  they  entangle 
the  legs  of  the  ostrich  and  die  guanaco,  so  that  the  ani- 
mals are  easily  caught  They  are  of  an  agreeable  and 
frequently  handsome  figure ;  and  have  a  round  flat 
face,  very  fiery  eyes,  with  white  and  rather  large  teeth. 
Some  of  them  wear  long  but  thin  whiskers.  Their 
cloak,  of  guanaco's  or  sorillo's  skins,  is  tied  round  the 
body  with  a  girdle ;  and  that  part  which  is  designed  to 
cover  the  shoulders  is  suffered  to  fall  back.  The  mar- 
row and  flesh  of  horses,  guanacos,  and  vicunnas  afford 
them  their  chief  fbod ;  which  is  fastened  on  their  horses, 
and  sometimes  eaten  quite  raw,  but  more  generally 
roasted  or  boiled.  They  make  a  fermenting  liquor 
dalled  chucha,  which  causes  inebriation.  Their  tents 
are  covered  with  the  hides  of  mares,  and  divided  from 
each  other  by  a  kind  of  blanketing.  In  consequence 
of  their  frequent  migrations^  occasioned  from  want  of 
salt,  f)rom  the  superstitious  desir^  to  bury  their  dead 
near  the  ocean,  and  that  they  may  procure  food  by  the 
chaee,  many  consider  them  to  resemble  the  Tartars. 
'  Their  horses  are  of  a  diminutive  s^e^  but  nimble. 
They  use  bridles  made  of  a  leather  thong,  with  a  bit 
formed  ffom  wood,  and  their  saddles  resemble  our 
pads.  No  stirrups  are  used,  and  both  sexes  ride  in  the 
^  same  manner,  galloping  without  fear  over  rugged  roads 
and  large  loose  stones. 
IUlig)bn.  They  worship  a  good  axid  a  bad  principle.  The  first 
is  called  Soucha,  or  chief  in  the  land  of  strong  drink, 
and  by  some  the  Lord  of  the  dead ;  they  consider  him 


the  creator  of  all  things,  who  never  afterwards  troobki  Pit« 
himself  about  his  creatures.   'The  evil  principles  an  ^ 
termed  the  wanderers  without,  and  the  dwellers  in  the 
air,  who  are  viewed  as  the  protectors  of  some  and  ttie 
injurers  of  others.    The  priests  are  regarded  as  medii* 
tors  between  the  evil  beings  and  the  peq>le  who  eon- 
suit  them  about  future  events.    Their  heaven  is  a 
country  where  they  imagine  the  frails  of  inebriatioD  an 
eternal ;  and  they  conceive  their  future  existence  will  be 
spent  in  drunkenness,  or  in  the  hunting  of  the  osttich. 
Afler  taking  away  or  burning  the  flesh,  &e.  of  the  poJ 
dead,  a  skeleton  is  formed  of  the  bones,  which  is  deck« 
ed  in  the  best  robes,  with  various  weapons,  and  placed 
sitting  in  a  deep  square  pit  coveted  with  turf.    A  ma> 
tron  attends  these  sepulchres,  keeps  the  skeletons  dean 
ai)d  new  clothes  them  every  year.    The  priests  makes 
libation  of  chucha,  and  drink  ^  Long  live  the  dead." 
Polygamy    is  permitted,    and   widows   continue  toMin 
manifest  their  sorrow  by  Mackeniiir  their  ftces  for 
a   year  afler  the    death   of   their  husbaiK^     The 
Caxiques  are  hereditary.    They  protect  the  property  gJ 
of  their  people,  and  hi^ve  ^e  power  of  life  and  do^  m3\ 
They  are  obliged  to  pay  their  sabjecta  for  their  servicet, 
and  every  Indian  unprotected  by  them   is  considefed 
an  outlaw.    Eloquence  is  in  great  requast,  and  a  Cazi- 
que  keeps  an  orator  if  he  wants  thia  talent. 

Magellan  discovered  this  country  in  1518  ;  and  doring  hi^ 
the  space  of  124  years,  fifteen  cireumnavigators  passed 
through  the  straits  that  were  called  after  turn,  nine  of 
whom  bore  testimony  to  the  gigaotio  aise  of  tlus  peo- 
ple. From  the  year  1648  to  -  tine  year  1766»  six  toys* 
gers  visited  this  country,  and  only  two  confirmed  the 
account  of  the  first  discoverer.  The  evidence  of  sue* 
ceeding  drcumnavfgators  has  been  oontnwiiGtory,  and 
our  information  concerning  this  part  of  America  still 
continues  to  be  involved  in  great  obaeurity.  See  Mr. 
Pennant's  Letter  to  Hon.  Dainet  Bartington;  Magellan's 
Voyage;  Hawksworth's  Fagaget;  Bougainville's l^oya* 
gei.    Breckenridge*8  Vojfogei  to  South  America, 


PATENTS. 


Patent, 
what? 


Patents;  ^  1:  ATBNT  IS  the  elliptical  expression  for  Letters  patent ; 
*  the  writ  in  th^  king's  name  and  under  the  great  seal, 
which  secures,  for  a  limited  term,  to  the  inventor,  the 
exclusive  right  to  make  and  sell  the  material  product  of 
his  invention.    The  word  patent  has  come,  in  common 
language,  to  signify,  indifferently,  the  writ  convey- 
ing, and  the  right  conveyed.    A  patent  is  a  mono- 
poly, and  with  the  exception  of  the  copy-right  of  a  li- 
terary  publication,  is  the  only  one  founded  in  natural 
Oppretaive  righti  and  sanctioned  by  justice ;  all  other  monopolies 
nonopoliei.  are  hostile  to  the  principles  of  equality  recognised  in  a 
free  commonweahh,  and  destructive  of  that  unrestrain- 
ed competition  whidi  is  essential  to  public  prosperity. 
Founded  on  pow^  alone,   these  unjust  preferences 
have  in  most  states,  ancient  and  modem,  occurred  to 
,        despotic  princes  as  a  mode  of  enriching  their  favourites, 
at  raising  a  revenue ;  and>  although  very  oppressive  to 
the  rest  of  their  subjects,  they  were  a  cheap  boon  from 
the  sovereign.    This  blind  and  tyrannical  policy  had 
increased  in  England  to  such  a  height,  during  several 
•   previous  reigns,  to  the  time  of  Elisabeth,  that  it  was 
oonaidered  by  the  parliament  of  James  1.  idtogether  in* 


compatible  with  the  prosperity  of  the  ooontry.    This  ] 
feeling  produced  the  21^  of  James  I.  c.  S,  the  veUp  U 
known  *'  statute  of  monopolies,"  the  nomen  jwu  of 
that  most  importtiit  and  beneficial  law.     The  ststote  g^ 
suppresses  monopolies,  by  making  void  the  fiituie  grsDU  ^ 
of  all  such  as  do  not  come  under  the  fMoming  proriao:  A 
'■  Provided  also,  and  be  it  enacted,  tiiat  any  declsrstioo  ^> 
before  mentioned  shall  not  extend  to  smy  letters  ps*'* 
tent  and  grants  of  privilege  for  the  temi  of  fimtm 
years  or  under,  heieafter  to  be  made,  of  the  aole  woik* 
ing  and  making  of  any  manner  of  new  nunu&ctors 
within  this  realm,  to  the  inie  and  first  invoDtor  cr 
inventors  of  such  mannfactcirea,  whidi  alhen»  at  tbs 
time  of  making  such  letters  patent  and  grants, ^laU  not 
use,  so  as  also  they  be  not  confauy  to  hnvt  aor  mis- 
chievous to  the  state,  by  rassiiig  tfaie  piioea  of  oomBO- 
dities  at  home,  or  hurt  of  tradej^ir  genexaUy  inoonve* 
nient*' 

The  letters  patent  which  ooncem  fninting,  nl^)^ 
gunpowder,  great  ordnance,  shot,  and  offices^  are  like- 
wise saved  by  the  same  statate.  *  1 

The  question  of  liteiary  property  iiiTiiuitied  andpab- 1 
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iKitf*  liihed  books  had  not  then  axifl«D.    Wo  have  consider-  .ceadready  meebamcally  ol*  dwnucaUy'  arranged;  or    Fst^nif. 

T^  ed  that  subject  under  its  proper  head,  (Litebart  Pro-  ihirdly^  an  improvement  in  the  wmy  of  addition  to  a  pre-  ^•'  v  ■**' 

ptBTT.)  viotts  mechanical  or  chemical  arrangement ;  or  latUff,  a 

Bt        The  protection  conferred  by  a  royal  patent   is  the  new  method  or  process  of  manofaotnring  articles  already 

ittbe   ronlt  of  a  compromise.    The  natur^  or  common  law  in  common  uie,  whereby  they  ate  pr^uced  in  greater 

lit  of  I  right  to  the  exclusive  benefit  of  one's  own  invention»  jabundance,  perfection^  or  cheapness.    All  four  modes 

^    IB  perpetual ;  but  it  beinff  more  for  the  public  advan*  of  invention  may  be  Jegally  protected  by  patent 

^      tsge  that  the  invention  shall  be  thrown  open>  afler  the  In  the  first  there  can  be  no  difficulty.    The  origina]  1.  New 

inyentor  has  enjoyed  the  exdusive*  benefit  for  a  reason-  materials  alluded  to  are  free  to  every  one.    An  impor-  arrange- 

able  term,  he  is  content^  in  return  for  certain  protection,  taut  consideration  here  occurs.    Many  have  erroneous-  ™^'*^  ^^ 

to  give  it  to  the  public,  when  that  term  shall  have  elapsed,  ly  thought,  that  they  do  not  infringe  a  patent  right,  ^"''"'f^ 

Tms  period^  by  the  statute  of  James,  which  is  still  the  uthough  they  adopt  the  principle  and  even  the  arrange-  ™'^^''*'^ 

^rc  law,  18  fourteen  years.    In  order  that,  at  the  expira-  ment,  if  they  merely  vary  the  material;  or  even  if,  in  Varyinf? 

'P^^''*tiozi  of  that  period^  the  public  may  be  in  possession  of  mechanical  mventions,  adopting  the  same  materials,  they  ™>^«>'*'i'- 

1^1°   the  invention,  as  beneficially  as  it  was  enjoyed  by  the  vary  the  form  of  the  whole,  or  any  of  the  parts.    If  the  Varying 

iiio„  inventor,  it  is.  a  condition  of  the  patent^  that  the  jMit^-  specified  material  or  form  be  essential  to  the  principle,  form. 

iieot  tee  shsll  put  on  public  record  a  aetailed  description  of  a  change  of  either  is  out  of  the  question.    It  is  only 

the  process  by  which  the  machine  or  substance  is  pro-  where  the  material  and  form  are  not  essential  to  the 

duced,  80  dear  and  explicit  as  to  be  intelligible  to  every  prindple  that  such  change  is  possible,  and  it  is  then  on 

artiet  conversant  in  practical  mechanics  or  chemistry,  plain  prindples  of  justice  an  infringement    The  pa- 

As  it  is  important  that  an  inventor,  who  is  desirous  tentee  generally  guuds  this  point,  by  specifying  a  cer- 

of  the  privilege  of  letters  patent,  should  know  som&-  tain  material  and  finrm,  and  adding,  **  or  any  others 

thing  a£the  law  which  is  to  regulate  his  right,  a  brief  suitable." 

summsry  of  the  law  of  patents,  as  it  now  stands  in  £ng-  When  the  invention  is  a  new  arrangement  of  either  one  2.  New 

land,  claims  the  first  place  in  the  order  of  this  artide.  or  more  old  combinations,  either  with  each  other,  or  witli  arrange- 

The  natural  progress  of  meriting,  solidting,  obtaining,  elementary  substiuices,  if  these  old  combinations  be  free,  ™^"J^  ^^^^^ 

and  vindicating  a  patent,  will  keep  our  observations  in  (t.  e.  not  the  subject  of  an  existing  patent,)  the  patent  OT^hemklal 

dear  arrangement,  as  well  as  withm  due  bounds.  is  good  for  the  new  arrangement,  as  mudi  as  if  the  parts  arrange- 

It  of      The  statute  gives  the  sole  right  of  "  working  and  had  been  elementary  8ul»tances.  If,  again,  one  or  more  mentc 

)>)'   making"  the  subject  of  the  invention,  whidi,  by  esta-  of  the  old  combinations  are  the  subjects  of  existing  pa- 

hliahed  interpretation,  as  expressed  in  all  letters  patent,  tents,  although  the  patent  is  good  ror  the  new  arrange-  when 

indudes  vending,  so  as  to  prevent  the  artide»  when  ment,  the  right  of  the  previous  patentee  remains  entire;  these  are 

made  in  a  foreign  country,  from  being  sold  in  this.  so  that  the  new  patentee  cannot  practically  construct  or  already  pa* 

»of     "  New  manufactures"  are  the  objects  of  this  exdu-  manufacture  his  invention,  without  the  license  of  the  ^*°'"* 

"  ^  sive  privilege.    A  manufacture  under  the  statute,  is  previous  patentee.    If,  however,  the  new  patentee  have 

^^  construed  to  mean  a  vendible  substance,  either  in  the  altered  the  prmdple  of  any  of  these  patent  steps,  he 

form  of  an  engine  or  material ;  the  one  the  result  of  makes  that  step  his  own  as  a  new  invention, 

meduoiical,  the  other,  of  chemical  skill.     Although  the  Nearly  connected  with  this  is  the  third  object  of  a  3.Iinprove- 

Btatnte  is  silent  on  the  head,  the  manufacture  ought  to  patent,  namely,  an  improvement  on  an  already  known  ^^^^  o^  an 

be  useful;  for  the  inventor  makes  affidavit  to  this  e&ct  engine  or  substance.    A  total  variation  of  the  prindple  old  manu- 

The  manufiicture  must  farther  be  adequate  to  the  pro-  is  not  an  improvement,  but  a  new  invention.    An  im-  ^^  ^^^' 

fessed  effect,  otherwise  a  patent  for  it  is  void.    A  phi-  provement  is  built  upon  the  previous  arrangement  as  a 

^0-  losophical  prindple,  not  embodied  in  a  mechanical  or  -basis,  whidi  is  not  interfered  with.    The  patent  is  good 

P^  chemical  result,  cannot  be  protected  by  patent    Nei-  for  the  improvement  only.    A  patent  was  taken  by  the  <•  New 

^  ther  can  a  mere  process,  or  method,  miless  produdng,  inventor  of  an  improved  movement  in  a  watch,  and  was  in«||)od  of 

as  most  processes  and  methods  do,  a  vendible  substance,  voided  by  being  taken  for  the  whole  watch.     It  ^  ™„o^n^„. 

It  is,  therefore,  incorrect  to  give,  as  a  title  to  a  patent,  plain,  that  an  improvement  on  a  paietU  article^  althoagh  ^j^^,^ 

a  method  <tf  produdng  certain  spedfied  effects.    Never-  legally  an  object  of  a  patent,  is  practically  useless  to  tine 

thdess  this  error  is  to  conunon,  that  the  courts  of  law  patentee,  without  the  license  of  the  previous  patentee 

have  admitted,  by  indulgence,  the  term  method  to  sig-  to  make  use  of  his  invention  as  the  subject  inaproved. 

nify  tile  thing  produced  by  the  method.    Still  an  accu-  A  new  process  for  refining  sugar,  Dleachin|^  linen, 

late  title  woiud  avoid  this  style.     The  noblest  of  all  &c.  (both  refined  sugar  and  bleached  linen  being  well 

mechanical  inventions,  the  steam-engine,  affords  an  ex«  known,)  afford  examples  of  the  fourth  and  last  object  ^ 

ample  of  the  inapplicahility  of  a  patent  to  a  mere  prin-  of  a  patent  right  above  mentioned.                                    use^isco- 

ciple.    The  principle  discovered  was  the   expansive  The  discovery  of  another  use,  or  other  uses,  of  a  ma- yere^],  not 

fivce  of  steam;  but  the  patent  protects  the  inocAifie  nnfiicture  already  known,  is  not  legally  the  subject  of  aubject  of 

called  the  steam-engine.  %  patent.      '                                                                      a  patent. 

The  invented  manufacture  must  be  <<  nen  nfiikm  this  An  invention,  however  old  in  a  foreign  connti^,  will  Imported 

^  realoi."    This  entitles  to  a  patent  right,  not  only  the  he  secured  by  patent  to  the  person  who  first  bnngs  it  an^^atira. 

^^  original  inventor,  but  likewise  the  importer  of  a  foreign  into  this  country.    It  is  witnin  the  statute,  in  so  for 

**  inveodon.    We  first  inquire;  what  is  anew  invention  ?  as  it  is  *'.  new  tpiikin  this  realm  ;"  and  the  public  inter- 

^   As  nobody  can  daim  as  their  invention  the  fiuaiiliar  est  is  ooncemed  !n  encouraging  such  additions  to  our 

nwiterial  substances    which,  although  many  of  even  own  manu&cturing  skill.    But,  by  the  present  law,  a  Revived  . 

these,  diemically  speaking,  are  oompound,  we  may  here  revived  manufacture,  which,  however  forgotten,  and  ^Bvention. 

sssume  as  elementaty— the  most  originsl  invention,  el-  therefore  virtuallv  new  to  the  country,  was  in  use  befbre 

ther  merhanical  or  chemical,  must  necessarily  be  a  com*  **  within  the  reaun,"  cannot  obtain  a  patent 

pound.  The  newly  invented  compound  may  he,Jtrst,  a  Of  an  invention  acknowledged  new  quoad  the  public.  First  in- 

new  amngement  of  what  we  have  called  elementary  it  is  c^en  disputed  who  is  the  first  inventor.  If  ndther  ▼•ator, 

sub8Canoes;or,  semmdh^y  a  new  arrangement  crfsnbstan-  daimaat  in  a  competition  have  published  his  disco-  "^^^^ 

VOL.  XTZ.  PABT  I.  2  a 


888 


PATENTS. 


sure. 


Fttentf-    very,  the  priority  matt  be  deteraiiined  by  legal  evi- 
'^  T  — "  dence.    This  is  the  cate  which  generally  occnrsi  when 
a  patent  is  yet  unobtained  by  either  party.    But  an  in* 
fringer  of  a  patent,  or  any  one  having  interest,  may 
show  that  the  thing,  though  likewise  the  invention  of 
Public  u«c.  the  patentee,  was  invented  before.    The  only  legal  evi* 
dence  of  priority  however  is,  that  it  was  jmHicly  used 
before.    An  invention  kept  secret,  will  not  annul  a  sub- 
sequent bona  Jiiie  invention  of  the  same  thing,  as  in 
Diiclomire  the  case  of  the  adiromatic  telescope.     (See  Sd  note 
to  one  per-  on  p.  179,  vol.  xv.  article  Optics.)    Even  a  disclosure 
'^*  of  the  previous  invention  to  one  person  is  not  sufficient ; 

but  it  has  been  held  previous  publication,  that  it  was 
disclosed  to  two.  This  point  is  not  well  settled  ;  for  it 
has  been  held  that  actual  public  use  is  necessary ;  and 
certainly  when  the  question  is,  as  it  ought  to  be,  who 
is  the  beneficialinyentOT,  it  cannot  be  doubted  that  it  is 
the  first  public  user,  he  always  being  bonajide  inventor 
likewise.  Sale,  in  the  way  of  trade,  of  the  patent  article 
is  undoubted  pubKp  use.  On  the  other  hand,  publica- 
tion of  the  secret  in  any  way,  even  accidentally  or  by 
Mailcious  a  malicious  opponent,  before  the  patent  is  rendered  safe 
"''  5^^^'f  *""  %  pf*Ming  Ike  great  seal,  voids  the  right.  This  is  on  the 
to  lido-  principle,  that  the  disclosure,  de  facto,  incapacitates  the 
mventor  from  fulfilling  his  engagement  to  the  public,  by 
disclosing  the  invention  ;  for  no  man  can  disclose  what 
is  already  disclosed.  The  utmost  caution  is  therefore 
necessary,  in  the  inventor,  to  preserve  the  secret  till  the 
patent  is  sealed ;  insomuchi  that  the  Lord  Chancellor 
Eldon  once  declared  from  the  bench,  that  if  he  were 
maturing  an  invention,  and  soliciting  a  patent,  he  would 
not  entrust  with  the  secret  his  own  brother !  We  can- 
not help  remarking,  that  the  effect  given  to  such  dis- 
closure, does  not  seem  to  quadrate  with  the  principle  of 
previous  p»6/tc  use  alone  vacating  the  patent 

Of  course,  the  patentee  must  be  the  sole  inventor. 
Even  a  hint  from  another  person  has  been  found  fatal 
to  a  patent. 

Whenever  an  inventor  has  made  up  his  mind  to  ap- 
ply for  a  patent,  he  ought  to  lodge  a  caveat,  as  it  is 
called,  at  the  offices  of  the  attorney  and  solicitor  gene- 
ral, desiring  notice  of  all  patents  applied  for,  for  the 
same  or  the  same  sort  of  invention.     This  request  is  ge- 
nerally stated  broadly,  to  be  the  more  certain  of  includ- 
ing the  particular  invention.     The  precaution  is  im- 
portant to  an  ingenious  person,  who  is  engaged  in  a 
aeries  of  difficult  and  expensive  experiments,  but  who 
has  not  sufficiently  matured   his  invention  to  enable 
him  to  apply  for  a  patent    It  is  not  less  useful  to  the 
inventor^  whose  patent,  althou^rh  applied  for,  has  not 
passed  the  great  seal ;  and  it  is  not  unimportant  to  a 
person  actually  in  possession  of  a  patent,  that  he  may 
oppose  all  subsequent  applications  for  patents  for  the 
Import  and  same  invention.     This  is  the  sum  of  the  virtue  of  a  ca- 
cJTtfct  of  ca-  veat ;  which  has  been  so  much  mistaken  as  to  be  held 
▼eat  gene-    to  be  a  Bort  of  minor  patent,  which,  by  its  own  opera- 
ralljr  mis-    ^^^^  stays  the  hands  of  all  persons  engaged  in  similar 

inventions. 
DifcuMloa  When  notice  is  given  by  the  attorney  or  solicitor 
on  civcfti.  general  of  a  rival  application,  the  lodger  of  the  caveat 
-"-!'--.""  must  appear  personally,  or  by  proxy,  before  one  or  both 
of  these  law  officers,  and  lay  before  them  his  invention, 
with  evidemae,  if  necessary,  of  its  date,  progress,  &c. 
The  rival  applicant  does  tne  same.  Each  case  is  consi- 
dered separately  and  privately;  and  the  law  officers 
decide  upon  the  question  of  priority,  if  the  inventions 
are  the  same,  or  of  difference,  if  different ;  in  which  last 
case  each  will  be  entitled  to  a  patent  When  neither 
point  can  be  determined^  they  generally  reoommcnd  a 
joint  patent 
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The  inventor,  even  previous  to  his  caveat,  hsfm 
often  recourse  to  the  aia  of  workmen  and  others,  m 
of  the  capital  of  friends  fpr.his  experiments,  it  is  lawful  ^ 
to  bind  such  persons  to  secrecy,  under  contract  of  pay.  f"^ 
ing  him  a  sum  of  money  for  taking  any  undue  advan«  ,0,^ 
tage.    This  sum  must  not  be  call^  a  penalty,  bat  be       , 
expressly  stipulated  to  be  liquidated  damages.    So  it       | 
has  been  decided. 

When  the  invention  is  completed,  die  inventor  ap.  Peiiiid 
plies  to  the  king  by  petition,  accompanied  by  affida-  tkku 
vit  sworn  before  a  master  in  chancery,  or  a  magistrate  ^  ^ 
in  the  country,  setting  forth  that  he  is  the  first  and  sole 
inventor ;  that  the  invention  will  be  of  public  benefit; 
and  that  it  has  never  been  in  previous  use  to  the  best  of 
his  belief.   This  the  first  document  contains  the  title  d 
the  invention,  which  ought  to  be  well  considered,  as  it      I 
cannot  afterwards  be  altered.    The  petition  is  referred  Hmj 
by  the  king  to  his  attorney  and  solicitor  generaJ.    It  is  ^^'J<i 
here  that  the  opposition  on  caveat,  if  any,  takes  place,  "*■' 
as  already  mentioned.    If  there  be  no  opposition,  or  it  ^^ 
have  been  met  and  defeated,  the  law  officers  report  to  ^ 
the  kin^  that  the  invention  is  worthy  of  a  patent    It  rcpwi 
is  very  important  to  observe,  that  this  favourable  report      , 
is  a  matter  of  course  when  there  is  no  opposition;  aod  ^"j 
this  marked  qualification  is  contained  in  the  report:  ^^^j 
"  As  it  is  entirely  at  the  hazard  of  the  said  petitioner  gn^ 
whHher  the  said  invention  is  new,  or  mill  have  the  dear* 
ed  success"    A  bill  is  then  prepared  as  a  warrant,  and 
signed  with  the^ign  manual.  This,  after  several  official 
steps,  well  known  in  practice,  and  detailed  in  all  the 
law  books  on  the  subject,  authorizes  the  letters-patent      , 
to  be  made  out  at  the  lord  chancellor's  office,  iraEaB 

THS  RIGHT  IB  SECURED,  BY  AFFIXING  THE  GREAT  8EAX*. 

It  may  here  be  observed,  that  the  unsuccessful  party,  in  App 
a  competition  on  caveat  before  the  attorney-general,^ 
may  be  heard  again,  by  the  lord  diancellor,  on  ca*  '^ 
veat  lodged  at  ^e  great  seal,  before  the  patent  is 
sealed. 

The  patentee  has  now  to  perform  his  part  of  his  con*  Da^ 
tract  with  the  public,  by  &irly  and  fiilly  disclosing  bis  ^ 
invention.     This,   by  the  present  law,  he  must  do  ^ 
within  one,  or,  more  generally  in  practice,  two  months     ' 
after  the  patent  is  sealed,  in  a  writing  sworn  to, 
signed,  and  sealed,  by  him,  before  a  master  in  dian- 
eery,  or  ma^strate  in  the  country,  and  containing  a 
minute  description  of  his  invention,  with  the  relation 
and  mode  of  operation  of  the  several  parts,  and  the 
union  of  the  wnole  machine,  so  dear,  that  any  person 
engaged  in  the  same  sort  of  manufacture,  or  versant 
in  mechanics  or  chemistry  in  general,  may  construct  or 
make  the  patent  article  from  the  description  alone.     { 
Drawings  or  models  may  accompany  the  description,  Dd 
but  are  no  legal  part  of  it,  as  it  must  be  indmendent  as^ 
of  them.      This  description,  called  the   specification, 
forms  the  last  step  of  the  proceedings,  and  is  considered 
as  part  of  the  patent,  being  essential  to  ascertain  and 
limit  the  patent  right.     It  is  enrolled  or  put  on  record ;  S^ 
and  any  person  applying  is  entitled,  on  paying  the  of-  ^ 
fice  fees,  to  have  a  copy.    The  reasoif  assigned  for  this  ^ 
publicity,  in  so  early  a  stage  of  the  patent  right,  is,  ^ 
not  that  the  public  may  be  enabled  then  to  make  the 
article,  for  they  cannot  touch  it  for  fourteen  years,  but 
.  that  ingenious  men  may  know  how  far  they  are  antici- 
pated, and  may  both  save  their  labour,  jmcl  avoid  unt»* 
tentional  piracy.     If  the  patent  isof  any  value  or  pub- 
lic interest,  its  specification  generally  soon  appears  in 
all  the  scientific  journals. 

The  specification  is  a  document  of  great  nicety,  and 
most  of  the  patenu^  which,  on  Sudicial  trial,  have  been 
lost,  liave  been  so  from  mistakes  here.    Aa  it  is  the 
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HBti.  eoodttkm  of  the  patoit  Uut  the  inyention  shall  be  fiill^    by  false  Buggesdont ;  that  the  inventioii  was  not  new ;   raient*. 
r-^  and  fidrij  disclosed  in  the  specification^  any  part  of  it    that  letters-patent  were  gnoited  to  more  than  one  per-  ^  ^ 
"^^  fahe,  defective,  or  obscure^  so  as  to  misleacl  the  public,    son  for  the  same  invention— in  which  last  case  the  first 


eTen  unintentionaUyj  but  still  more  designedly^  any    patentee  may  have  a  fcir^yactatf  to  repeal  the  second;  or. 


wttit  of  oonfisnmty  of  the  description  to  the  title  of  the  that  the  king  has  granted  the  patent  beyond  the  sta- 

invention,  renders  the  pstent  vmd.    Accordingly,  in  tute,  either  as  to  matter  or  duration.    This  writ  issues 

noit  prosecutions  for  infringement  of  patents,  the  pro-  from  chancery,  but  it  is  sent  to  a  court  of  law  to  be 

secuted  take  their  stand  here;  and  have  generally,  been  tried.    The  following  mistakes  in  the  grant  do  not  vi-  Af  istak«f 

well  sd vised  that  the  specification  is  faulty,  before  they  tiate  the  patent ;  1.  False  recitid  in  a  thing  not  mate-  ^hich  do 

venture  on  the  infringement  rial,  the  king's  intention  *  being  manifest :  S.  When  °^^  vitiatt 

vnu-    Manifold  sre  the  imperfections  in  specifications  which  the  mistake  is  the  king's,  and  not  the  result  of  false  ^^^°^ 

^   are  fatal  to  the  patent  right.    The  following  are  a  few  suggestion ;  3.  Mistakes  in  law  or  fact  not  part  of  the 

of  them.    Specifying  one  material  and  using  a  cheap-  consideration  of  the  grant;  4.  Grants  ex  eerie  eeieniia 

cr,DOt  specified  or  included.    Omitting  some  beneficial  et  mero  motu  of  the  king,  which  words  occasion  the 

part  of  the  process.    Specifying  something  useless,  si»*  grant  to  be  taken  in  the  most  liberal  and.  beneficial 

pfrfluoQs,  or  redundant     Specifying  something  which  sense,  according  to  the  king's  intention;  .5.  Although 

will  not  produce  the  professed  effect    Specifyine  some  the  recital  should  qualify  the  general  words,  yet,  if  t^ 

&tep  that  is  not  new,  and  not  noting  that  fact,  whereby  king's  intention  be  clearly  expressed  in  the  body  of  the 

the  patentee  is  held  to  have  assumed  what  he  did  not  grant,  it  shall  prevail. 

invent    Specifying  the  whole  article  as  invented,  when         Letters-patent    must  be  several  and  distinct  for  Separate 
the  pstent  should  have  been  for  an  improvement  only.  England,  Scotland,  and  IrelantL  and  pass  under  th^  paieota  for 
Omitting  to  specify  the  old  article  sufficiently  to  iden-  respective  great  seals  of  these  Kingdoms.     If  wish-  ^^'  ^^'^  . 
tifyrit    Specifying  articles  which  are  meant  to  puszle,  ed  to  be  extended  to  the  colonies,  a  trifling  e<ldi- ^'JJ^^^^'' 
and  which  are  not  essential.    Specifying  less  exten-  tional  expenee  is  incurred.    In  England  and  Ireland 
sively,  not  than  the  title  of  the  patent,  but  than  the  the  procedure  in  letters-patent  is  the  same-^-the  courts^ 
mode  of  afterwards  constructing;  for  example,  sped-  offices,  and  officers,  being  on  the  same  model.   In  Scot-  Peeuliarl- 
fjrbg  one  machine,  and  using  two.    In  the  last  case,  land,  these  last  being  different,  there  must  be  a  oorre-  tiei  in 
it  is  plain,  that  the  different  constrbction  or  use  pne^  sponding  difference  in  tlie  procedure.    The  application  Scotland, 
tised  by  the  patentee,  is  not  protected  by  the  patent,  it  is  necessarily  remitted  to  the  lord-advocate,  who  re- 
is  a  different  thing.  ports  upon  it ;   the  great-seal  is  affixed  by  the  autho- 
Bo      Common  utensils,  aihd  processes  universldly  known,  rity  of  its  keeper ;  and  the  specification  is  enrolled  in 
^>  need  not  be  described,  but  mercfly  called  the  common  in*  the  chancery-office,  the  only  remnant  of  the  Scottish 
'''    itrument,  material,  utensil,  or  process.  lord  chancellor.    In  Scotland,  we  may  remark,  patent 
^       The  right  once  completed,  by  letteris  patent  andspe^  rights  do  not  rest  on  a  statutory  foundation ;  they  are 
BBi.  cification,  is  a  vested  right,  which  descends  to  the  pa-  omy  not  prohibited  by  statute.    The  grievance  of  mo*. 
tttt  tentee's  heirs,  and  is  transferable  to  assigns ;  but  these  -nopolies  was  felt  in  Scotland  as  well  as  in  England ; 

most  not  exceed  Gve  individuals,  without  the  sanction  but  was  not  done  away  till  some  time  later.    The  sta.^  Seou  ata- 
ofan  act  of  parliament     A  patent  likewise  cannot  be  tute  164*1,  c.  68,  discharged^  to  use  its  expression,  ceri>  tuieof  mo- 
on^nally  granted  to  more  than  five  persons.  tain  monopolies  in  favour  of  named  individuals ;  such  »opolica. 
1^     The  tenn  of  fourteen  years  may  be  prolonged,  but  as  monopoly  of  tobacco,  of  leather,  and  some  others-— 
r     only  by  special  act  of  parliament.  adding,  "  and  all  other  patents  of  thai  nature."    This 
The  vindication  of  the  patent,  or  the  legal  remedy  statute  being  passed  during  the  uuirpation,  was,  of 
till-  against  infringement,  comes  next  to  be  considered;  and  course,  included  in  the  general  act  rescissory  166} , 
'^  as,  by  the  present  practice,  patents  are  granted  almost,  c.  15,  after  the  restoration ;  but  even  had  it  not  been 
if  not  sltogether,  of  course,  ^'  at  the  hazard*'  of  the  pa^-  rescinded,  it  is  silent  on  patents.    The  English  statute 
tentee,  the  legal' vindication  is  virtually  the  esUblish-  of  James,  rendered  lawful  in  England,  not  only  patents 
nent  of  the  patent ;  so  that  it  may  safely  be  said  that  for  new  inventions,  but  certain  other .  enumerated  mo- 
no patentee  dm  feel  confidence  in  his  patent,  till  it  is  nopolies,  such  as  printing,  saltpeUe,  ganpowder,  great 
fortified  by  the  verdict  of  a  jury,  awarding  damages  for  ordnance,  and  offices.    The  ScQts  statute  made  no  ex* 
infringement.^  ception,  and  did  not  even  reserve  patents  for  new  in* 
^*    There  are  two  ways  of  prosecuting  for  infringement,  ventions.     Patents  for  new  inventions  in  Scotland  are,    . 
**"  I.  A  bill  in  chancery  against  the  infringer,  to  account  nevertheless,  acknowledged  legal  rights,  but  on  no 
for  profits  unlawfully  Obtained,  accompanied  by  an  ap-  other  ground  than  that  they  have,  for  more  .than  200 
plication  for  an  injunction  to  prevent  farther  piracy,  years,  been  in  use  to  be  granted  by  the  ki^g  ;  and  be- 
The  fact  of  infringement,  however,  must  be  sent  by  ing  expressly  enacted  in  England,  have  evidently,  by 
the  court  of  chancery  to  the  common  law  dourts  to  be  &  tacit  analogy,  been  held  lawful  in  Scotland.    Patents,  Seou  pa. 
tried  by  a  jury.    2.  An  action  of  damages  at  once  in  therefore,  rest  on  consuetudinary  law  in  this  uorthem  tenta  reat 
the  common  law  courts,  to  be  tried  by  jury,-— the  more  part  of  the  island.   In  the  few  actions  on  patents  which  <>"  eomoioii 
common  remedy.  neve  occurred  in  the  Scots  courts,  the  principles  of  ^^* 

On  the  trial,  the  patentee  must  adduce  evidence  English  patent  Uw  have  been  invariably  applied, 
—slight  evidence  will  suffice*^to  show  the  novelty  and 

efficiency  of  his  invention.    The  infringer  may  then        Our  readers  cannot  have  followed  ui  thus  far,  with-  Vix\%t\ng 

iboWy  if  he  caO,  that  the  patent  itself  is  defective,  in  so  out  being  struck  with  the  great  imperfection  of  Uie  Jaw  |aw  defects 

far  as  it  is  at  variance  with  the  statute ;  or  he  msy  adopt  of  patents,  as  it  at  present  stands.    It  were  well  if  it  '^^' 

the  mnch  more  common  course  of  proving  a  defective  only  baffled  the  patentee  by  utter,  barrenness  of  ad  van* 

fipecifieation.  tage ;  he  is  fortunate  who  escapes  finom  that  misfortune 

#r     A  patent  may  be  repealed  absolutely  by  a  writ  of  euled  a  patent,  short  of  very  great  loss,  or  absduteruin.  Patent  the 

k  iey^Jadas,  at  any  one's  instance,  hi  the  king's  name^  It  is  the  only  species  of  right  *  known  in  law,  which,  only  un- 

'^''•with  the  consent  of  the  attorney- general,  on  varioup  seemingly  created  by  grant  and  omtract,  is  really  ^rea*  protecttd 

grounds  of  nullity :  such  as,  that'the  king  was  deceived  ted«  not  merely  vindicated,  by  a  costly  law-suit,  or  series  ^'^^^ 
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of  l8W*fnitf«  The  king  gnnta  a  patent— »tbe  great  seal 
is  affixed— the  grantee  complies  with  all  the  conditions^ 
and  the  privilege  is  said  to  be  conferred.  Sighing,  seal- 
ing, and  delivering,  complete  any  other  right,  but  they 
confer  cot  the  right  of  patent.  They  amount  to  no  more 
than  a  most  unenviable  privilege,  or  rather  necessity, 
of  being  ruined  in  a  court  of  law ;  and  till  the  patentee 
comes  out  of  court  victorious,— which,  from  the  multi- 
farious disadvantsges  undet  which  the  law  places  him, 
he  does  once  in  five  or  six  instances,— till  not  the  kinff, 
but  a  jury,  shall  have  conferred  upon  him  a  monopohr 
of  the  fruit  of  his  ingenuity,  he  has  no  right  for  whicn 
any  sensible  person  would  give  him  a  ferSiing !  Such 
a  privilege  is  a  mere  mockery  of  justice  and  of  common 
sense.  But  this  is  not  all ;  £ven  when  a  patentee  has, 
like  James  Watt,  expended  hundreds  in  obtaining  the 
seeminf^  monopoly,  and  thousands  in  establishinf^,  by 
successive  law-suits,  the  real  one-^-a  warfare  which  a 
poor  patentee  could  not  have  maintained— his  specifi- 
cation is  most  unnecessarily  made  public  fourteen  years 
before  it  can  be  used  by  the  public,  and  serves  not  only 
as  the  guide  of  piracy  at  home — so  that  multitudes  in- 
fringe the  patent  who  are  never  discovered — but  is 
forthwith  taken  abroad,  where,  of  course,  the  patent 
article  is  made,  the  foreim  market  shut  against  the 
real  inventor,  and  the  undue  benefit  given  to  foreign- 
ers, of  the  invention  fr«e,  fourteen  years  before  the  pa* 
tentee's  countrymen  can  enjoy  die  same  advantage. 
Those  who  have  experience  in  patents,  know  too  well 
the  calm  effrontery  with  which  patents  are  pirated,  if 
they  be  valuable  enough,  and  the  boldness  with  which 
the  pirate  lauffhs  at  the  threats  of  an  unendowed,  and 
even  of  a  weutby  patentee,  if  it  chance  tiiat  he  has,  by 
easy  access  to  the  specification,  fixed  upon  one  of  the 
many  trifling  errors  in  that  writing,  which  the  present 
law  allows  to  void  a  patent  right,  and  by  which  its  un- 
fortunate holder  may  be  baffled  and  ruined  in  a  court 
of  lustice.  Dishonest  men  in  the  pirating  trade  are 
weU  aware  of  the  great  proportion  of  trials  whidi  have 
ended  a^;ainst  the  patentee ;  in  consequence  of  which  pi- 
rai^  thrives,  and  {jrosecution  is  rarely  attempted. 

The  country  is  itself  a  loser  by  this  anomalous  state 
of  the  law.  Very  muiy  ingenious  inventions  are  lost, 
because  their  owners  have  not  courage  or  capital  to  de- 
clare the  ruinous  war  of  a  patent.  No  person  in  his 
senses,  who  possesses  a  valuable  secret,  will  dream  of 
disdosmg  it  for  such  a  right  as  a  patent  assures  to  him. 
It  is  become  a  sort  of  maxim,  that  a  secret  is  far  more 
valuable  than  a  patent  But  xptoad  the  public,  the  se- 
cret u  either  a  perpetual  monopoly  to  its  owner  and 
his  refureseatotives,  without  ever  being  disclosed,  or  it 
dies  with  him,  aa  many  valuable  secrets  have  done,  al- 
together. Were  a  patent  a  certain  rifht,  the  monopoly 
of  secrets  might  be  regulated— miffht  be  limited  to  a 
patent  term ;  but  as  patents  are,  sudi  limitation  would 
be  the  utmost  injustice. 

But  we  are  not  yet  done  with  our  reprobation  of 
the  present  system.  The  courts  of  law  themselves 
are  most  unneoessarihr  taxed  with  the  labour  of  ascer- 
taining the  mefits  of  meeh^ical  and  diemical  inven- 
tions. This  is,  perhaps,  the  purest  absurdi^  of  alL 
Th^  must  have  reooune  to  special  juries,  which  it  is 
ve>3F  difiieuk  to  get  together  for  such  purposes ;  so  that 
the  jury  genetalfy  comes  to  be  composed  of  interested 
tradesmen,  or  ignoraat  peiaona  9M  gskmtiims,  whom 
counsel,  m  thejr  have  often  complained,  cannot  en* 
ligblMi,  and  judges  camaot  direct— if;  in  all  canes,  these 
learned  peasons  rsali^F  understand  die  omttruction  or 
oompoaitieDt  themselves. 


Thecauseoftheseaggravatedttiisdiiefii,ididthereme-  f^ 
dy,  are  both  before  our  readers,  when  we  say,  Ist,  That  "^ 
patents  ought  not  to  be  granted  tfctmrse,  and  **  at  the  ^'^ 
hazard"  of  the  patentee  that  a  court  of  lasr  shall  find^ 
thai  they  ought  not  to  have  been  graniedf  but  cauaa  cogmia,  be  p 
by  a  suffident  and  competent  authority,  after  whidi  they  cstn 
ought,  like  other  rights,  to  be  fixed  and  certain :  and,  "^^ 
8dTy,  That  specifications,  although  lodged  and  record-  Sped 
ed,  and  that  before  the  patent  is  ffranted«-an  import-  ^'^ 
ant  condition  of  the  grant— should  not  be  seen  by  dw  P|||^ 
public,  till  they  are  of  use  to  them,  namdy,  at  the  end  !,' 
of  the  term  of  the  patent 

The  expression  is  common,  that  a  patent  may  be  ^ot  ?na 
for  any  thing ;  but  very  few  are  found  good  when  tbej  prta 
come  to  the  ordeal  of  a  jury.    Is  this  not  saying,  in  so  c^l 
many  words,  that  many  that  have,  ought  not  to  have,  ^^^ 
been  granted ;  and  that  it  is  unworthy  of  this  great 
country  to  pervert  a  valuable  privilege,  and  confoaud 
the  trash  of  every  pretender,  whose  end  is  answered 
by  the  mere  patent  mark,  widi  those  inventions  whidi 
illustrate  the  genius  and  exalt  the  <&aracter  of  the  peo> 
pie? 

We  have  not  heard  any  objection  to  the  first  men-  Kcol 
tioned  remedy,  namely,  that  a  patent  shall  be  put  on  the  i'>»* 
l^ral  footing  of  other  rights,  via.  granted  for  ascertained  ^^ 
vdue,  (in  ingenuity,  uUlity,  and  future  conveyance  to  ^ 
the  public,)  and  then  made  absolute  and  secure.  The  ^^^ 
reason  given  in  the  law  books,  for  publiaihing  the  de-  p«n 
scription  of  the  invention  at  the  banning  instead  of  pcbin 
the  end  of  the  term,  is  this,  that  the  Ueges  shall  not  be  *P»> 
led  to  throw  away  didr  time,  talente,  and  labour,  on  "^ 
the  same  object,  or  be  betrayed  into  unintentioiul 
infringement  by  the  concealment  of  the  specifics- 
tion. 

The  answer  to  this  is  easy.  A  description,  fitf  short  lan 
of  a  minute  spedfication,  is  publication  enough  to  in- 
form ingenious  men  of  the  nature  of  inventioiis  already 
protected  by  patents;  not  only  in  machinery,  where 
they  have  tne  further  opportunity  of  oomparmg  such 
description  with  the  patent  artide  actaally  in  the  mar- 
ket, but  even  in  processes  and  chemical  results.  Fff  Ttti« 
this  reason,  the  tities  of  patents  should  be  required  to  pnet 
be  fuU,  comprehensive,  and  intelligible,  so  as  to  indi-*^ 
cate  plainly  what  is  protected,  alt£»uffh  not  the  nodeP^" 
(tf  making  the  artide;  and  a  list  of  Uiese  titles  should 
not  only  be  recorded,  but  gazetted.  With  such  means 
of  information,  the  ingenious  would  have  theouelves 
to  blame  if  they  proceeded  totally  in  the  dark.  In 
truth,  practically,  the  information  proposed  to  be  offered 
them,  would  be  somewhat  better  tnan  any  of  them  now 
take  the  benefit  of,  in  all  cases  where  the  qtedfication 
is  not  in  the  public  journals.  A  b'st  of  patents^  even 
at  present,  is  quite  warning  enough  i  and,  ub  a  copr 
of  a  spedfication  does  cost  a  few  pounds,  no  one,  with 
the  exception  of  the  sdentific  journalist,  thinks  (/hav* 
ing  recourse  to  the  spedfication  record,  but  the  de- 
liberate, speculating,  impudent  pirate.  But  as  theie 
ouffht  to  remain,,  in  the  hands  of  the  same  oonpetent 
authority  which  passed  the  specification,  power  to  open 
it  up  privatdy.at  any  time,  ingenious  men  msy  have  the 
decision  of  that  authority,  on  the  point  whether  their 
invention  inteiferes  with  amr  existing  patent  or  not 

In  one  trial,  (ex  parte  Hoops,  Vesey's  Rep.  vd.ri.U8i 
p.  599.)  the  Lord  ChancelloF  Ekion  is  reported  to  hste  ^^ 
said,  that  the  evil  of  ofiering  an  undue  advantage  to  ^ 
foreigners  was  incurable,  inasmuch  as  "  a  man  hss  iuk  ^^ 
thinff  more  to  do  thtfi  to  pirate  yeur  invention,  in  a^ 
single  ihstance,  and  he  will  force  yon  to  bmg  an  a^ 
tion,  and  then  the  spedficatwn  must  be  prodnced.*' 
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^.  The  Lord  ClumceUor  was  rigbt  (is  the  law  exists,  but 
T^  it  is  the  very  injustice  comphuned  of,  that  the  specifi- 
cation mast  be  produced  at  the  CQouiiaiid  of  every 
pinte. 

We  shall  shortly  state  the  modifications  of  the  preseut 
patent  law,  which  appear  to  us  both  just  and  expe- 
dient. 

I,  A  permanent  board>  or  judicatory  of  persons  com- 
petent to  judge  of  the  mechanical^  chemiodr  end  l^;al 
merits  of  inventions,  ought  to  be  established,  and  be 
swoni  to  fideli^  apd  secrecy.  The  members  of  that 
board  should  be  men  of  eminence  in  practical  science, 
assisted  by  persons  versed  in  the  law.  Their  appointr 
ment  should  be  by  no  lower  auUuNrity  than  the  sove- 
reign's. To  them  alone  should  be  comniitted  the  power 
of  certifying  new  inventions  to  be  worthy  of  patents ; 
of  judging  of  the  comparative  merits  aiod  priority  of 
rival  inventions ;  and  of  declaring  whether  or  pot  io- 
/nngsment,  when  complained  of  by  patentees,  has  been 
committed.  From  their  judgment  on  ihut  points, 
there  ought  to  be  no  appeal  either  to  courts  of  law  or 
eqm'ty ;  but  it  ought  to  have  the  efiect  of  a  verdict,  and 
be  pleadable  in  aU  questions  on  patent  rights  in  these 
courts. 

It  would  necessarily  come  within  the  province  of 
this  board,  to  watch  over  and  protect  patent  riffhta, 
from  new  patents  for  the  saiose  things ;  and  not  oi^jr  to 
dedde  between  the  old  and  new  applicant,  but  to  ^"^^ 
sotioe  to  the  patentee*  whepever  any  new  appKoation 
b  made  which  is  likely  to  interfere  with  his.  With  them, 
'    therefore,  caveats  ought  to  be  lodged,  and  not  with 

the  law  officers  of  the  crown. 

>•     2.  On  the  preceding  suppositipa,  a  caveat  could  only 

^  be  required  to  be  lodged  in  one  stage  of  a  pattofeee's 

^  progress,  namely,  during  his  exfenments,  and  d»wn<p 

^0^ wards  to  the  time  that  his  patent  is  sealed.    After  that 

form  is  passed,  a  caveat»  which  at  present,  requires  an« 

nnal  renewal,  cannot  be  required  at  all,  9s  the  patentee 

viU  be  entitled,  as  a  matter  of  course,  to  receive  notice 

of  all  interfering  wplications.    Informatiim,  or,  as  it 

is  called,  noticei  of  new  ^yplications  being  thus  due  to 

sflual  applicants  for  patents,  and  actual  patentees^  there 

wDl  be  an  end  of  that  fraudulent  practice  by  w2ij«b 

money  is  extorted  from  timid  applicants,  on  pretence 

of  withdrawing  oppositicm,  by  persons  who  keep  a 

luunber  of  caveats,  on  very  seneral  principles,  00  the 

books  (^  the  attomey-gener  J,  a|id  threaten  applicants 

vith  oppoaitioQ.     Certainly  if  obtaining  money  on 

^  pvetenoes  merits  the  punishmoit  of  tranqportatioQ^ 

this  infiimoos  practice  does  so* 

5.  The  prcOiminasy  or  prepiurative  caneai  oo^ht  to 

^  be  kept  profoundly  secret,  while  the  applioant  is  ma- 

*  taring  hw  inventi<m.    Without  any  assigBabte  reasooi 

a  caveat  at  fHreaent  is  made  so  public,  that  it  10  scru^ 

pokwsly  avoided  by  inventors,  as  the  snreat  way  to 

^9ii  ^MMitim,  and  defeat  its  own  end. 

•  4.  The  i^pplicant  having  matured  his  invenftioB^  and 

*  pfcparod  hia  specificatioD,  should  submit  tht  mMk^  at 
^  oiw  «id  the  saine  time,  to.  Uie  board  of  iaspeclorsor  com* 

'  miasioQers.  Their  first  diKty,  after  eiwaaination,  should  be 
instant  notiee  to  all  patentees  with  whom  it  appears  to 
iateifere.  IfitdiBUnotiBtedere,orontrialby'theboard 


be  found  to  be  distinct  from  the  subject  of  anjr  patent 
alreadv  granted,  the  next  duty  of  the  commissioners 
should  be  the  most  open  publication  of  its  title,  which 
must  be  so  ample  and  comprehensive  as  unequivocally 
to  designate  toe  invention,  with  an  intimation  to  all 
the  lieffes  who  claim  the  invention,  to  come  forward  and 
show  ukeit  grounds  of  preference,  on  or  before  a  named 
day.  If  an^  competitors  appear,  they  must  prove  pub- 
lic use  previous  to  the  applicant's  preparaUve  caveat,  to 
which  It  is  fair  that  his  right  shall  draw  back,  and, 
because  of  his  application  for  a  patent,  be  preferable  to 
even  prior  invention  kept  secret  till  brought  out  by 
the  board's  proclamation.  Of  course,  pnor  public  use, 
while  it  prevents  the  applicant's  patent,  renders  the 
invention  incapable  of  being  the  dbject  of  patent 
right  to  any  one. 

5.  The  time  granted  bem^  expired,  and  no  opposi- 
tion having  occurred,  or  having  occurred  and  been  de- 
feated, the  board  should  be  authorized,  on  being  farther 
satisfied  with  the  specification  as  in  all  respects  a  full 
and  dear  disclosure,  and  conformable  to  law,  to  grant 
the  applicant  a  certificate,  which  he  will  present  with 
his  petition  to  the  king,  upon  which,  if  it  shall  please 
his  majesty,  he  will  warrant  the  passing  of  the  patent 
in  the  usual  form;  the  affixing  the  great  seal  being  the 
last  step,  after  which  the  patent  shiul  be  absolute,  and 
the  specification  unquestionable  during  the  whole  term 
of  the  right.  It  follows  that  process  of  scire  facias  to 
set  aside  a  patent  will  then  no  longer  be  competent. 

&  The  specification  should  be  sealed  up  by  the  board 
of  commissioners,  as  soon  as  approved  of ;  and  remain 
in  their  CHStody ;  with  power  to  them,  and.  to  them  akme, 
to  open  it  up  when  ordered  by  any  court  of  law  com- 
petent to  the. question  of  infringement;  or  when  they 
themselves  deem  a  recurrence  to  the  specification  ne- 
cessary. The  specification  thus  reinspected,  should  be 
resealed,  the  report  of  the  commissioners  upon  it  hav- 
ing the  legal  &rce  of  a  verdict  At  the  termination  of 
the  patent  term,  the  specification  should  be  enrolled  and 
made  open  to  the  public. 

7.  In  all  cases  of  infringement,  the  fact  should  be 
tried  by  the  commissioners ;  whose  decision  should  be 
used  as  a  verdict  in  actionis  for  profits  and  injunction 
(in  Scotland  interdict)  or  for  damages ;  or  should  ope^ 
x:ate  as  a  verdict  for  the  alleged  infringer,  the  defendant 
as  its  import  may  be. 

The  commissioners  should  keep  an  eiBeet  register  of 
the  titles  of  current  jpatents,  with  their  dates,  and  an 
explicit  declaration  of  their  dbjects  in  these  titles.  This 
should  be  of9u  to  public  inspection  for  a  tricing  fee, 
and  indeed  ought  to  be  vc^piuarly  published  in  alJL  the 
scientific  journals  *.. 

It  mey  be  objectied  that  the  prcmosed  prodamajtion 
for  competitors,  m$y  occasion  to  the  applicant  for  a 
patent  the  loss  of  his  labour.  It  is  answered  thirty  be- 
sides the  great  advantage  hfi  derives  from  his  pro- 
tected fH^epfuiaion,  he  i#  np  worse  than,  under  the 
present  law,,  he  remains  through  the  wb^  term  of 
his  petent.  Aod,  at  an^  rate,  he  ought  to  run  the 
risk  qC  antjtfipatioa  to  entitle  him  to  an  exclusive 
privilegQ,--fi9V,  agaiopt  a  putent  once  sealed*  even  pse^ 
vions  public,  use  ought  9qjb  ta  bo  pjei;mitte4  to  be 
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*  In  His  abaveplaa,  ws  ters  ghcn  ihe  labataaeeof  wlMt«ppesr  to  us  thensit  eipedicotaaggaatioiis  of  tiwJbflb  bimi^f  mlo  pailiaaMiir  (bf 
Hft  Cnnrao  and  Mr.  Wntltdhtf)  and  prfauadJa  Jane,  1810.  It  seesM  ti»  ua  that  disse-two  biUa^  biaidsa  botk eoDiaiaing  esnUent  pio. 
WM,  ia  rnanj  partkaUn  eomot  c«di.oUist*a  defects,  WUh.  mn^  defesence  to  their  public  spifitfd  a|Hboi%  wa.  thiii^»  in  what^we  hsvs 
just  staled,  we  bave  impo^v^  upon  botfa^  In  what  we  hsYS  fiu^thct  to'add,  oaf  opinum.  WOI  ipois  doviy  appear*  that  neitber  bill,  aor 
both  bills  oaitcd,  take  s  wide  cngngb  graip  of  Oip  i^portam  t^\tip^  Wt  hope  yid  tniit  the  m^t^.  will  have  ^e  earljr  ii^tqitiqa  <^  the 
KgiihutK. 
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pleaded.  Again,  it  may  b^  said,  that  too  much  power 
18  proposed  to  be  given  to  the  commissioners.  We 
fear,  however,  that  this  evil  is  essential  to  the  due 
regulation  of  patent  law,  which,  without  such  a 
power,  must  remain  a  sort  of  chartered  injustice.  In 
a  country  like  this,  however,  with  a  free  press  and  free 
discussion,  there  would  always  be  sufficient  check 
upon  any  thing  like  partiality.  Such  a  board  must, 
moreover,  be  composed  of  men  omni  cxceptione  majoret, 
and  be  endowed,  by  regulated  fees,  in  such  a  manner 
as  to  place  them  above  all  temptation  to,  or  suspicion 
of,  the  slightest  abuse  of  their  power. 

The  security  of  the  public  in  the  fidelity,  as  well 
as  in  the  general  and  local  knowledge,  of  the  commis- 
sioners, would  be  much  increased  by  an  arrangement 
well  worthy  of, the  consideration  of  the  legislature; 
^Yif^^  namely,  that  the  court  of  commissioners  for  patents 

branches,    should  consist  of  three  branches,  of  three  members 
one  in  each  each,  resident  in  London,  Edinburgh,  and  Dublin, 
kingdom,    respectively ;  that  these  branches  should  successively 
deliberate  upon  every  question,  both  in  the  original 
granting  and  vindication  of  a  patent,  and  a  majori- 
ty of  two-thirds  of  the  total  individuals  determine 
every  dfsputed.  point.    By  an  easy  and  expeditious 
mode  of  communication  among  the  three  branches, 
very  little  delay  would  be  occasioned.    They  would 
obviously  be  a  check  upon  each  other,  and  their  local 
knowledge  would  be  of  great  service  to  the  arts  in  all 
parts  of  the  three  kingdoms. 
Fund  for         We  should  propose  that  the  three  sets  of  commis- 
^|^f|^n*y-    aioners  should  be  paid  by  the  applicants,  whether 
'  these  obtain   certi6cates  or  not;  arid  by  the  party 

failing  in  all  competitions  before  them,  or  actions  at 
law,  for  which  their  verdict  is  wanted.  We  would 
avoid  details  here,  but  we  think  the  commissioners 
ought  to  be  well  paid,  even  were  their  fees  to  be  over 
and  above  the  present  ex  pence ;  as  the  patentee  will 
be  amply  compensated  by  the  security  of  his  right, 
and  the  total  immunity  he  will  enjoy  from  vexatious 
piracies,  and  ruinous  law-suits. 

A  patent  ought  not  to  be  obtained  too  cheaply,  but 
it  ought  not  to  be  unnecessarily  enhanced  by  heavy 
sinecure  dues.  It  is  well  worth  the  consideration  of 
the  legislature,  whether  or  hot  the  office-fees  might 
not  be  subjected  to  reduction.  A  reduction  in  London 
of  one-third,  which  is  not  greatly  more  than  officers 
paid  by  government  have  been  subjected  to,  would 
create  an  ample  fund  for  the  whole  commissioners. 
But  we  do  not  think  that  the  remtineration  of  the  com- 
missioners even  added  to  the  present  expence,  at  all 
above  the  value  of  a  patent  right  of  the  improved  qua- 
lity which  would  result  from  the  new  law. 

But  there  is  another  and  most  desirable  mode  of 
s»gn  manu-  augmenting  the  value  and  security  of  a  patentee's 
aJ  10  war-    right,  namely,  to  enact  that  the  same  sign  manual 
mat  teali  *^*'*   ^®    warrant  for   affixing  to   the   samfe    patent 
of  the  three  ^^®  great  seals  of  the  three  kingdoms  respectively^ 
kingdoms.  M>  that  for  a  moderate  fee  at  the  offices  of  the  Seals  of 
Scotland  and  Ireland,  tlie  right  shall  extend  to  the 
three  kingdoms.    This  fee  may  be  made  much  smaller 
than  it  now  is  in  the  two  latter  kingdoms,  as  the  offi- 
cers would  be  much  more  than  compensated  by  t^ry 
patent  passing  these  seals,  instead  of  one  in  five  or  six, 
the  present  proportion ;  for  the  increase  of  the  market 
is  greatly  too  insignificant  relatively  to  induce  paten- 
tees to  extend  their  patents  to  Scotland  and  Ireland, 
at  the  present  cost,  which  for  each  of  these  king- 
doms is  not  far  short  of  the  rate  already  paid  for  Kng- 
land.     It  is  more  for  security  than  profit  that  the 
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extension  is  at  present  generally  applied  for,  iopevest  Tii 
the  patent  article  from  being  made  in  the  sister  king.  ^ 
doms,  to  be  surreptitiously  9old  in  England.  The 
patent  ought  not  to  be  complete  till  sealed  in  Scotland 
and  Ireland.  In  this  view  of  the  expence,  adding  a 
small  fee  for  the  colonies,  the  patent  would  have  the 
extensive  raxige  which  it  ought  to  have,  and.  whidi 
an  author's  copy-right  has;  the  commissioners,  to 
whosJfr  establishment  it  owes  its  value,  would  be  amply 
paid,  as  would  the  predtot  officers,  while  the  patentee 
would  not  be  taxed  to  the  amount  of  one  hdf  of  the 
sum  now  necessary  to  extend  his  right  to  the  three 
kingdoms. 

Besides  the  changes  on  the  law  now  enumerated,  a  \^ 
few  additional  improvements  have  occurred  to  Qs.tub 
1.  The  definition  of  previous  ptihUc  use,  which,  ifpror-  i>n«< 
«!,  shall  prevffnf  a  patent,  ought  to  be  explicitly  laid  ^'' 
down.  This  will  greatly  facilitate  the  duty  of  the  com- 
missioners,  and  afford  a  test  of  their  decisions  to  the 
public,  too  palpable  to  be  concealed. 

2.  We  never  could  reconcile  to  justice  the  principle,  acc 
that  dejacto  disclosure  of  the  secret  of  an  applicant  for  or  ( 
a  patent)  accidental  though  it  be,  or  even  by  a  malici-  ^ 
ous  enemy,  should  prevent  his  patent.    If  my  secret  is  ^ 
out,  I  cannot,  it  is  true,  be  put  in  statu  quo,^and  must  J^ 
run  a  greater  risk  of  infringement  than  if  it  were  still 
in  my  own  power.     But  if  I  am  entitled  to  recover  mj 
property  when  lost,  and  still  more  when  I  am  robbed 
of  it,  I  am  denied  justice,  if  by  no  wrong  of  mine,  but 
by  accident,-  or  by  the  fault  or  the  wrong  of  others,  I 
have  been  deprived  of  the  property  of  my  secret.    I  am 
nevertheless  the  inventor,  and,  as  such,  entitled  to  the 
Btatutary  monopoly  ;  and  farther  entitled  to  prosecute 
all  who  shall  make  such  use  of  my  secret  to  which  they 
have  no  right,  as  to  infringe  my  patent    A  clause  to 
indemnify  from  the  effi?cts  of  accidental  or  malicious 
disclosure,  when  established  to  the  satisfaction  of  the 
commissioners,   would  be  most  desirable. 

S.  When,  under  the  new  law,  any  person  shall  pre*  p^ 
fer  a  secret  manufacture  to  a  patent,  'he  should  be  en-  un 
titled  to  the  monopoly  of  his  secret  for  a  certain  term  of  ot 
years  only,  afVer  which  he  must  discloee  the  secret  for 
the  public  benefit,  and  to  prevent  the  art  being  lost 

4.  The  commissioners  may  be  empowered,  if  they  see  p^ 
cause — but  this  to  be  entirely  in  their  own  discretion —  U 
to  grant  certificates  for  patents  to  those  who  revive  lost  ^« 
or  forgotten  inventions  of  public  utility,  which  have  ^ 
even  been  in  public  use  in  this  empire,  if  they  have  long 
ceased  and  been  forgotten.    The  public  benefit  which 
such  persons  confer,  is  certainly  equal  to  that  confer- 
red by  the  importer  from  abroad  of  a  useful  invention. 
-   5.  It  is  the  only  way  of  compensating  to  patentees,  || 
whose  term  is  now  running,  the  bootless  expence  thej  tM 
have  incurred,  and  the  disappointment  and  vexation  '< 
they  have  endured — besides  saving  the  credit  of  the  ^ 
great  seal  itself,— to  make  all  current  patents  absolute  ^ 
and  unquestionable,  and  subject,  for  the  remainder  of  ^ 
their  respective  terras,  to  the  new  law.   The  worst  con- 
ceivable consequence  of  this  measure  coiild  only  bev  j 
that  some  very  harmless  monopolies,  for  a  few  years, 
would  be  given  of  useless  articles,  and  some  patents  for 
useful  inventions,  rashly  bestowed  on  Uiose  who  did  not 
merit  them,  might  be  confirmed  ;  but  what  is  this^  an 
hundredfold  repeated,  to  the  evil  that  one  dcaerrtn^ 
patentee  should  see  all  future  inventors  protected  u  ^ 
they  ought  to  be,  while  he  is  leflto  be  vexed  and  plan-  ] 
dered  under  the  old  reg'ime.  Perhaps  it  might  be  equits-  \ 
ble  to  make  the  proposed  protection  to  current  paie&u  ^ 
prospective  with  relation  to  infringements.     Action  of  J 
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mti  dmuigcs  or  for  pTcy6t9  should  not  be  oompfiteni  for 
t  past  infringement,  unless  the  action  was  brought  before 
"""^  the  passing  of  the  new  law;  but  injunction  or  inter- 
"^dict  quoad  fiiiura  should  be  peimitted,  which  would 
■top  ^I  farther  infringement^  and  tie  up  the  hands  of  all 
already  engaged  in  infringement. 
Bta-  The  foSowing  are  the  advantages  which  will  re* 
rtboesalt  from  the  proposed  improvements  in  patent 
••«•    lair. 

*  1.  The  patentee  will  have  an  assured  and  market- 
able right  m  return  for  his  labour^,  ingenuity^  and  out- 
lay, and  that  over  the  whole  empire,  lor  an  inconsid* 
crable  increase  of  the  present  expence  of  a  patent  for 
£ngland  ^one; 

i.  The  country  will  be  put  to  no  additional  expence. 
The  government  will,  nevertheless,  have  an  important 
means  of  rewarding  men  of  science.  The  public  will 
be  secured  against  the  practices  of  dishonest  patentees, 
who  in  the  present  blind  mode  of  granting  patents,  con« 
ceai  their  processes,  and  keep  back  necessary  parts  of 
their  inventions ;  and  the  public  will  be  sure  cyf  reaping 
the  full  benefit  at  the  end  of  fourteen  years.  Valuable 
processes  in  the  arts,  which  are  now  used  in  secret  and 
Kwt  from  the  public,  nay,- often  lost  to  the  public, 
will  be  disclosed,  as  soon  as  security  by  patent  can  be 
obtained.  Safety  and  certainty  to  patents  will  stimu- 
late invention  in  this  countir,  beyond  calculation ;  still 
more  increase  the  superiority  of  British  over  foreign 
manufactures,  and  improve  the  revenue  by  that  superi- 
ority, as  well  as  by  every  new  article  at  luxury  and 
utility  brought  into  the  market 

3.  Officii  persons,  who  at  present  are  benefited  by 
the  granting  of  patents,  will  be  more  benefited,  even  at 
reduced  rates,  by  the  increased  number  which,  under  a 
more  trustworthy  system,  will  be  applied  for. 

See  works  on  Patent  Lam,  Hand's  Law  and  Prac* 
Ike  of  Patents  for  Invention,  Collier's  Emo^  on  the 
Jjifs  of  Patents,  and  Historic  of  Monopolies.  Davis's 
CoUeetion  qf  rases  respecting  Patents  of  Invention,  and 
the  rights  of  Patentees;  and  Blackstone's  Comment 
tana, 

PATHOLOGY.  See  MEDicms,  Vol.  XIII.  and 
Vol.  XIV. 

PATMOS,  now  St.  Jkan  de  Patino,  is  an  island 
of  the  (Grecian  Archipelago,  celebrated  as  the  place  of 
8l  John's  retirement.  It  is  about  10  miles  long,  5 
broad,  and  88  in  circumference.  Its^coasts  sre  inter- 
sected  by  a  variety  of  gulfs  and  caves,  and  present 
many  good  harbours;  among  which  that  cyf  Scola  is 
one  of  the  finest  in  the  ardiipeli^;  Rabbits,  pigeons, 
partridges,  and  quails,  are  numerous.  The  monastery 
of  St  John  of  the  apoealypse,  stands  on  the  top  of  a 
steep  mountain,  and  is-  fortified  by  several  irregular 
towers,  which  defend  it,  and  the  inhabitants  who 
come  here  take  refuge  under  it,  from  the  depredations 
of  the  pirates.  Dr.  Clarke  describes  it  as  a  very  pow« 
crfal  fortresa,  built  upoii  a  steep  rock,  with  several 
towers  and  lofty  thick  walls,  which  if  mounted  with 
gans,  might  be  made  impregnable.  The  library  con* 
tsms  aboot  1000  volnmes>  of  which  about  SOO  were 
in  MS.  Among  these  Dr.  Clarke  discovered  the  Pat- 
nos  Plato^  and  a  Lexicon  of  St  Cvrill.  He  found 
also  the  oirioas  work  of  Phllo  upon  Animals,  and  saw 
an  originar  letter  firom  the  £mp«:or  Alexius  Com« 
Denus,  Nothing  can  be  more  reibarkable,  says  Dr. 
Clsrke,  than  the  situation  of  the  town,- built  upon  the 
edge  6i  a  vast  crater,  slomng  oflfon  either  side  like  the 
roflf  of  a  tiled  house.  Perry  has  compared  it  to  an 
SSI's  back,  on  the  higfaeii  ridge  of  which  stands  the 
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moiiasterf .  The  Hoitf  Grotto,  where  the  Apocalypse  Patmot 
is  said  to  have  been  written,  is  nothing  more  tlian  a  - 1 
hermitage  dependent  on  tiie  principal  monastery. 
The  women  of  the  island  are  very  hanosome,  and  keep 
their  .houses  very  dean.  The  beds,  which  are  ten 
feet  high,  are  ascended  by  steps.  The  inhabitanta 
have  twelve  small  vessels,  with  which  they  tnnte 
to  different  ports  in  the  Euxine  and  the  Adriatic, 
bringing  com  for  their  own  use.  Population  about 
800.  East  Long.  l26o  40'.  N.  Lat  37''  SO'.  See 
Toumefort's  Voyage  du  Levant,  tom.  ii.  p.  150; 
Pdry's  View  of  the  Levant,  p.  483 ;  Sonnini's  Travda 
in  Ureece,  p.  473 ;  and  Clarke's  Travels,  voL  iii. 
p.  348—364. 

PATNA,  the  ancient  Palibothrot  is  a  dty  of  Hin« 
dostan,  and  the  capital  of  the  Province  of  Bahar. 
It  stands  on  the  south  bank  of  the  Ganges,  is  about 
four  miles  long  and  one  broad,  and  is  surround* 
ed  with  a  brick  wall,,  with  numerous  bastions.  The 
houses  are  in  general  about  one  or  two  atones  in 
height,  and  are  built  of  wood.  The  prindpal  builds 
ings  are  some  mosques  and  temples,  and  a  small  dta« 
del,  now  used  as  a  barrack  and  for  stores.  The  Eu- 
ropeans inhabit  the  suburbs,  called  Banhypore,  about 
a  mile  or  two  to  the  west  of  the  town,  where  there  ia 
an  immense  brick  granary,  with  a  cupola  roof,  in  the 
form  of  a  bee-hive,  called  the  Goia,  built  by  Mr. 
Hastings,  as  a  depdt  for  grain.  It  has  two  winding 
staircases  on  the  outside,  which  have  been  ascended 
by  persons  on  horseback.  It  is  now  used  as  a  niaga* 
sine  and  arsenal.  The  large  military  cantonments  of 
Dinapore  stand  about  1 1  miles  west  ot  Patna. 

Great  quantities  of  white  cotton  doths,  used  for 
chintzes  and  dimities,  flannels  and -damask  linens,  are 
made  in  the  neighbouring  viUages ;  and  opium,  salt* 
petre,  sugar,  and  indigo,  are  produced  in  considenble 
quantities.  Population  about  150,000.  East  Long. 
SS""  15'.  North  Lat  25^37'.  See  Valentia's  Travels, 
and  Hamilton's  East  Indian  Gazetteer. 

PATRAS,  or  Baliabadba,  andendy  Aroe^  is  the 
name  of  a  sea-port  town  of  Greece,  situated  at>  the 
mouth  of  the  Gulf  of  Lepanto.    It  is  built  on  the 
ascent  of  an  eminence,  near  a  bay,  and  contains  only- 
one  good  street,  with  a  few  of  the  houses  built  of 
brick.    The  principal  public  buildings  and  objects  of 
interest,  are  tne  fort,  in  the  form  of  a  polygon,  now 
falling  into  ruins,  the  synagogue,  the  Greek  diurches ; 
part  of  a  Dorio  frieze,  a  few  small  Ionic  and  Corin- 
thian capita7s,  and  a  well  mentioned  by  Pausanias  as 
the  oracular  fountain  of  Ceres.    The  remains  of  the 
amphitheatre,  and  some  antique  marbles,  mention^  by 
Shaw,  have  been  nearly  destroyed  by  the  Turks. 
The  part  of  ^e  harbour,  which  is  to  the  north  of  the 
town,   is  not-  considered  safe,  from  its  exposure  to 
heavy  seas  in  winter.    The  trade  of  Patras,  which  is 
Considerable,  consists  chiefly  in  wine,  oil,  honey,  euro* 
rants,  wax,  silk,  and  skins-     l^opolation  about  10,000. 
East  Long.  %V  43'.  North  Lat.  38<»  3S'.    See  Pouque- 
ville's  Travels  in  the  Morea,  p.  50. 
•  PAU,  a  town  of  France,  and  the  capital  of  the  de- 
partment of  the  Lower  Pyrenees,  is  situated  on  an 
eminence  near  the  river,  called  the  Gave  of  Pau. 
The  town  is  well  built    The  principal  public  placea 
and  buildings  are  the  sauare,  called  the  Place  Royale, 
the  Promenade  of  the  Cours  Bavard,  a  public  libnoy, 
an  academy'  of  sdences,  and  the  old  castle,  (now  a 
prison  and  barracks)  which  was  formedy  the  resi* 
denoe  of  the  princes  of  Beam.    The  prindpal  mapu« 
tetures  of  iPau,  are  linens^  tdble-linen,  and  towels  ^ 
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and  its  luuiB,  wlddi  are  oelebnted,  8f e  ahimwd  aft 
Bayoime.  PojMiitftiaii  9000.  West  Long.  0*  25^. 
North  Lat  iS''  7'. 

PAVIA,  a  tofwn  of  Amtrian  Italy,  in  die  jo^vem- 
nniit  of  Miltti^  is  situated  in  a  delightful  pbun,  on  a 
BSfigmble  part  of  the  Tesino,  about  four  miles  above 
tlie  place  where  that  river  joins  the  Pa  Its  fortifica* 
tions  were  formerly  strong,  but  they  are  now  neglect* 
ed  and  billing  to  decay.  It  is  nearly  of  a  circular 
fbnn,  and  is  about  a  mile  in  diameter ;  the  population 
however  bears  no  proportion  to  the  space  wnich  the 
(own  occupies,  being  estimated  at  not  more  than 
£5,000,  in  consequence  of  which  it  has  a  duU  and  de« 
serted  appearance.  The  streets  are  broad  and  straight, 
but  the  houses  are  in  general  low.  In  the  centre  of 
tibe  town  there  is  a  harge  square,  surrounded  with  ar« 
cades.  There  are  still  some  remains  of  the  numerous 
and  lofty  Gothic  towers,  which  at  a  former  period  pro- 
cured for  this  city  the  appellation  of  Pavia  Turrita,  or 
the  city  of  an  hundred  towers.  There  is  a  beautiful 
marble  bridge  over  the  Tesino,  which  was  erected  in  the 
Ibarteenth  century.  None  of  the  public  edifices  is  any 
way  remarkable.  The  cathedral  is  an  irregular' pile 
of  buildings,  erected  at  different  times:  it  contains 
thetomb  ti^  the  celebrated  Boethius,  who  was  a  native 
ef  this  city,  and  who  composed,  while  imprisoned 
here,  his  treatise  De  Conioiatkme  PhUosophtoB.  In  the 
jnawediate  neighbourhood  of  Pavia^  stands  the  abbey 
ef  Chiaeavf^e,  a  grand  and  majestic  buildinff;  the 
ardntectiaw  is  Gothic  and  Saxon  intermingled;  the 
walls  are  of  solid  white  marble,  and  the  mterior  is 
richly  ornamented.  But  what  chiefly  distinguishes 
Pavia  is-  its  university,  which  haa  long  maintained  a 
h^h  reputatioD,  and  has  produced  many  eminent  in- 
dividuals; amonff  its  professors  it  can  boast  the  names 
ef  Spallangani,  Volta,  and  many  others  who  have 
ranked  high  in  the  scientific  world.  The  buildings  of 
the  univevaity  are  handsomCy  and  contain  an  excellent 
museum  of  natural  history,  an  anatomical  theatre, 
apacioua  lecture  rooms^  and  a  library,  consisting  of 
70,000  volmnes ;  there  is  also  a  botanical  garden  be* 
ioBging  to  it  The  number  of  students,  however,  is 
now  much  decreased 

The  manufactures  of  Pavia  ore  trifling,  and  confined 
chiefly  to  silk-weaving.  Its  situation  on  the  Tesino  is 
highly  favourable  for  commerce;  but  the  only  articles 
of  export  are  the  productions  of  the  adjacent  country; 
wine,  cheese,  and  rice,  are  sent  to  various  parts  of 
Italy,  and  an  extensive  trade  in  silk  is  carried  on  with 
Turin,  Gknoa,  and  Ly<ms.  The  climate  b  mild,  but 
owing  to  the  extent  to  which  the  cultivation  o£  rice, 
and  me  system  of  irrigation  are  carried  on  in  the  neigh- 
bourhood, the  air  is  infected  with  the  Malaria.  Pavia 
is  the  see  of  a  bishop  suffragan  of  Milan. 

Pkvia,  anciently  named  Ticinum,  from  the  river 
an  which  it  is  situated,  was  founded  by  a  tribe  of  Cis- 
alpine Oauls.  When  the  Romans  conquered  thia 
part  of  Gaul,  Pavia  was  made  a  municipal  town,  and 
Its  inhabitants  afterwards  obtained  the  privileges  of 
Roman  citizens,  and  were  enrolled  in  the  tribe  Papia. 
Henoe,  when  the  city  was  rebuilt  in  476>  after  having 
been  burnt  by  the  Herulians,  it  took  the  name  of 
Papia.  When  the  Lombards  became  matters  of  this 
part  c^  Italy,  they  made  Pavia  the  o^ital  of  their  do- 
mittiona ;  and  it  continued  to  be  the  residence  of  their 
mooarchs  till  their  flnal  overthrow  in  774,  by  Charle- 
magne. Frqm  that  period  it  was  alftematefy  subject 
to  fimgn  powers  and  domestic  tyrants*  till  the  isth 
Qentnry,  »nen  itobtained  lU  liberty^  and  assumed  a 


republican  form  df  government.    It  was  diatinf^aiihed  Pi^ 
at  this  time  fof  the  aeal  with  whidi  it  entered  mto  the     I 
crusades^  having  supplied  no  leas  than  15,000  men  to  ^^ 
the  army  of  luly.    In  the  I4th  centuiy  it  became  J^ 
subject  to  Galeas  Visconti,  duke  of  Milan,  who,  by  ^ 
the  public  edifices  and  charitable  institutions  which 
he  founded,  was  one  of  its  greatest  benefactors.    On 
the  extinction  of  that  fiunily,  their  dominions  became 
the  subject  of  contention  betweien   the  French  and 
Imperialists;  and  in  1525,  the  decisive  battle  of  Pa*      i 
via  was  fought,  in  which  the  French  were  totally 
routed,  «id  their  king,  Francis  I.  taken  prisoner.    In 
the  following  year,  Pavia  was  taken  and  sacked  by 
Count  Lautrec,  the  French  general.    In  1706«  it  ex- 
pelled the  French  garrison,  and  received  the  Aut- 
trians,  who  were  besieging  it;  from  that  period  it  con« 
tinued  subject  to  Austria,  till  1796,  when  it  was  tidLeo 
by  the  French,  but  in  1814  it  was  restored  to  Austria. 
East  Long.  9*"  ff  4b8^  North  Lat  45''  lO'  47^ 

PAUL'S,  St.  a  town  of  Brasil,  and  the  capital  of  a 
district  of  the  same  name,  is  situated  upon  an  enunence 
about  fifty  feet  high,  two  miles  in  extent,  the  base  of 
which  IS  washed  by  rivulets  which  run  into  the  Tied, 
within  a  mile  of  the  town.  These  rivulets  are  croised 
with  several  bridges,  some  of  stone,  and  some  of  wood 
The  houses,  whidi  are  stuccoed  of  various  colour^  have 
a  neat  appearance,  and  those  in  the  principal  streeti 
are  two  or  three  stories  high.  The  streets  are  paved 
with  an  alluvial  formation,  containing  sold,  many  par- 
ticles of  which  are  found  in  the  cMnics  and  hoUows 
after  heavy  rains,  when  they  are  carefullv -sought  slier 
by  the  poor;  The  town  contains  several  aqiiares,  and 
about  IS  places  of  religious  worship,  via.  2  convents, 
S  monasteries,  and  8  churches,  most  o£  which,  like  the 
houses,  are  built  of  earth.  The  earth  is  rammed  into 
frames,  which  are  removed.  The  houses  are  covered 
with  gutter  tiles^  and  the  roofs  project  2  or  5  fiset  be- 
yond the  walL 

The  principal  manufactures  here  ^are  coarse  botton ; 
a  beautiful  kind  of  net-work  for  hammocks,  and  lace, 
the  making  of  which  is  the  principal  employment  of 
the  females.  Articles  of  eartoen  ware  are  mpufiio 
tured  by  the  Creolian  Indians  in  the  outskirts  of  the 
town. 

Population  about  15,000 ;  the  diergy  tad  religioQi 
orders  amount  to  about  500.  West  Long.  46^  65'.  North      | 
Lat  2^\    See  Mawe's  Travdt  m  ike  inienor  ofBnh 
zH,  p.  &.  67,  &C. 

PEAS.    See  Horticultubk,  vol  XI.  p.  $94^296. 

P£ACH,  PfiACH-TRBs,  and  Pcach-Housk.    See 

HORTICULTURB,  Voi,  XI.  p.  86,  S7. 

P£ACH.WOOD.    See  Dybino.  vol.  VI IL  p.  229. 

PEAR,  and  Prar  Trcxs*  SeeHoRTtcutTURE, voL 
XL  p.  Ill— 115.  120. 

PEARL-FISHERY.    Pearls  are  hard,  white,  uA     \ 
shining  bodies,  usually  of  a  roundish  form,  found  in      i 
the  body  and  shell  of  a  testaceous  fish,  of  the  ojflter 
kind*    They  have  always  been  held  in  high  estiaiafeion      i 
as  ornamental  gems;  amd  d!ie  practice  of  fishing  ftr 
diem  appears  to  have  begun  at  a  very  remote  period. 
Pliny  (bb.  ix.  cap.  54.)  enumerates  a  vane^  of  pli^oes 
where  they  were  obtamed  in  his  tima    At  pMMit, 
pearls  are  found  in  difierent  parts  of  Europe;  m  Asa. 
and  in  America.    The  aituaUons  in  Asia,  where  thsy 
are  got  in  greatest  abuadanoe,  are  the  following:  tkie      j 
Gulf  of  Manaar,  the  Persian  Gidf,  the  Sookm  Arcfaipe* 
lago;  and  the  eoastof  Japan.    The  twa  first  of  twie 
have  been  celebrated  since  the  time  of  Pliny,  tor  the      | 
number  and  superior  glidi^^  die  pearb  whidi  tbey      I 
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M- 1 iufe 'prpdttoed.    The  Ceylon  ptarUfiafaery  waa  ne^-  which  the  divcra  are  und^  dreadful. appDabanaioiip.    Pcayi. 

1^7*  fleeted  hy  the  Dutch  from  1768,  but  it  was  reaumed  Some  of  them«  indeed,  are  ao  expert  aa  to  avoid  tbia  Ftihay. 

'"^^  Uf  1796  by  the  Britiah,  on^  their  becoming  maatera  of  enemy,  even  when  they  remain  undilr  water  for  ^ 

the  sea-coaat    The  produce  baa  varied,  in  di0erent  conaiderable  tin^e;  but  the  uncertainty  of  escaping  ia 

leuoos;  in  i797»  it  yielded  a  revenue  of  £144,000;  9o  great,  that  in  order  to  avert  the  dimger,  they  con« 

in  1798*  no  less  than  £192,000;  but  in  the  following  4ult  before  they  bi^in  their  nrieats  or  coi^urora,  in 

jeir  only  £30,000,  it  having  been  exhausted  by  the  whom  they  place  implicit  cqnndence.    Great  numbera. 

three  preceding  aeaaona.     llie  oyster-^banka  extend  of  this  daaa  resort  to  the  island  during  the  fishing 

thir^  miles  fmn  Manaar,  aouthward  of  Arippo  and  leaaon;.  and  two  of  them  are  employed  by  govern- 

Caodiitcby,  and  are  in  general  about  fifteen  milea  from  ment,  one  of  whom  goea  out  in  the  head  pilot-boat^ 

the  shore.  -  The  principal  of  them  is  opposite  the  bay  while  the  other  perform  certain  ceremonies  on  shore.^ 

of  Condatch;^,  about  twenty  miles  from  the  shore,  and  After  the  oyatera  are  brought  on  shore,  they  are  auf* 

is  ten  milea  in  length  and  two. in  breadth.    The  depth  fered  to  remain  together  in  heaps  till  they  have  pasaed 

of  water  over  the  different  banks  varies  from  three  to  through  a  state  of  putrefaction,  and  .have  become  dry, 

^icen  fathoma;  but  the  best  fishiiu^  ia  found  in  firom  when  the  pearl  is  easily  extracted  without  being  in- 

six  to  eight  fiithoma.    There  are  feurteen  banka,  of  jured.    Though  pearla  are  not  peculiar  to  one  kind  of 

which  not  mpjre  than  two  or  three  are  fi^ed  in  a  aea«  oysters,  the  pearl  oysters  of  Ceylon  are  all  of  one  ape- 

100,  in  order  diat  the  oysters  may  attain  their  proper  cies.andone  shape,  bein^p  an  imperfect  oval,  about 

itsteofmatnriU',  which  ia  supposed  to  be  in  seven  nine  inches  and  a  hidf  in  circumference.    The  body  of" 

yesTk    The  fishing  season  conunences  about  the  mid-  the  oyater  is  white  and  fleshy,  much  fiitter  and  more 

dk  of  February,  and  continues  till  the  end  of  March;  glutinous  than  the  common  oyster,  and  ao  rank  aa  to 

thoogh  from  various  interruptiona  there  are  not  above  be  unfit  for  eating.  The  outside  of  the  shell  is  smooth. 

thirtjf  days  of  fishing.    The  divers,  and  the  boats  em«  unless  when  covered  with  sea-weed;  and  the  inside 

olqyed  in  the  fishing,  come  from  Tuticorin,  Karical,  is  brighter  and  more  beautiful  than  the  pearl  itself; 

Negopatam,  and  other  parte  of  the  Goromandel  coeat.  eume  of  these  animals  are  aa  red  as  blood,  and  the  in« 

The  boatj^  rendeavous  m  the  bay  of  Condatchy,  where  side  of  the  shell  is  of  the  same  colour.    The  pearls  ar^ 

they  are  numbered  and  contracted  for;  they  are  <^n  aometimea  found  in  the. body  of  the  oyater,  but  more 

vessels,  of  one  ton  burden,  about  for^-five  feet  long,  commonly  in  the  ahell;  the  round  oqea  are  alwaya 

seven  or  eight  broad,  and  three  deep.    All  the  boata  ^ot  in  the  body ;  and  many  of  those  that  are  of  an 

regularly  aau  together  from  the  bay,  with  the  land-  irreffulair  ahape  are  found  adhering  to  the  inner  pari 

breeze,  at  10  o'dock,  P-M*;  they  reach  the  banka  at  of  toe  shell,  being  flat  on  that  side  which  is  attached 

nmrise,  when  the  fishing  is  commenced.;  and  at  noon  to  it.    One  can  judge  with  some  probability  from  the 

they  return  with  the  aea-breeze.    The  crew  of  each  form  of  the  shell,  whether  it  contains  any,  though  the 

host  conaista  of  ten  divera»  with  ten  nianducs,  or  per-  largest  shell  does  not  always  contain  tjie  greatest  num- 

sons  for  hanlfng  them  up ;  five  of  the  divers  descend  her,  or  the  largest  pearls ;  sometimes  between  one 

into  the  sea  at  a  time,  while  the  other  five  have  thua  and  two  hundred  have  been  found  in  a  shell,  and  it 

leiiare  to  recruit    In  order  to  hasten  their  descent,  a  frequently  happens  that  three  or  four,  hundred  sheila 

large  stone  ia  used,  with  a  rope  attached  to  it,  which  will  be  opened  without  a  aingle  pearl  being  obtained, 

the  diver  seixea  with  the  toea  of  his  right  foot,  while  After  being  extracted,  and  nerfeetly  cleaned,. they  are 

he  grasps  a  bag  of  net-work  with  those  of  his  left,  rounded  and  poliahed  with  a  powder  made  of  th^ 

He  then  seixes  anodier  rope  with  his  right  handi  and  pearls  themselves.    They  are  next  aorted  into  classes^ 

keeping  hia  noatrils  shut  with  his  lef^  lounges  into  Mscordinff  to  their  siae,  by  being  passed  through  braaa 

the  water,  and  aoon  reaches  the  bottom.    Then  hang«  sieves  full  of  holes,  and  are  then  drilled  and  'strung, 

ing  the  net  round  his  neck,  he  apeedily  collects  the  The  diffi^rent  classes,  of  them  are  sent  to  different 

oysters,  and  reauming  hia  former  position,  he  makes  a  markets;  the  largest  meet  with  a  ready  sale  in  various 

ngtul  to  thoae  in  the  boat,  and  is  immediately  hauled  parte  of  India;  ^oae  of  a  amaller  size  are  best  .adapted 

up,  and  the  atone  which  assisted  his  descent  is  pulled  for  the  European  market.    Their  colour  is  usually  a 

up  aflerwarda.     The  time  he  oontinuea  under  water  beautiful  ail  very  white;  but  they  are  met  with  of  a 

seldom  exceeda  one  minute,  sometimes  it  is  one  and  a  variety  of  hues,  tranaparent,  semi-transparent,  opaque, 

half  or.  two;,  and  instances  have  been  known  of  a  diver  brown,  black. 

tmsining  full  six  minutes  under  water.  When  the  The  pearl-fishery  at  the  Bahreen  islands,  in  the  Per- 
oysters  are  abundant  a  diver  often  bringa  up  150  in  aian  Gulf,  is  the  most  extensive  and  the  most  valuable 
his  net,  but  when  they  are  thinly  acattered,  he  will  in  the  world.  It  formerly  belonged  exclusively  to  the 
sometimea  collect  not  more  than  five ;  one  boat  has  Persians,  but  a  powerful  tribe  of  Arabs  have  now  ob- 
been  known  to  land  in  a  day  83,000  oysters,  and  an-  Uined  a  share  in  it.  The  oyster  banks  extend  from 
other  only  300.  The  divera  are  all  Indiana,  who  are  525**  to  26*  40^  of  North  Lat ;  they  have  from  fifteen 
accnstofied  to  thia  seemingly  dangerous  occupation  to  thirty  feet  of  water  over  them,  and  aome  even  more, 
.from  their. infancy,  and  who  learlessly  descend  to  the  The  method  of  fishing  does  not  differ  materially  fironi 
greatest  depths.  They  will- frequently  make  from  that  practised  at  Ceylon :  it  commences  in  June,  and 
forty  to  fifty  plunges  in  a  dav;  but  the  exertion  is  ao  ia  carried  on  for  two  montha;  the  divers  employed 
violent,  that  on  coming  up  they  discharge  water,  and  are  Peraians.  The  boata  are  all  numbered;  the  oys- 
sometimea  blood  frcmi  their  mouth,  ears,  and  nostrils,  .ters  are  not  allowed  to  be  opened  in  the  boats,  but  are 
Some  of  them  rub  their  bodies  over  with  oil,  and  stuff  brought  ashore  at  a  certain  nour,  and  opened  in  pre- 
their  ears,  to  prevent  the  water  from  entering;  but  aence  of  an  officer.  The  pearls  found  are^  carried  to 
the  greater  part  use  no  precautiona  whatever.  They  the  collector,  who  reoeivea.  the  duty,  which  is  one- 
take  no  fqod  while  in  the  boats,  nor  till  they  return  on  tbivd,  and  whidi  is  daily  paid  in  pearls  *or  money, 
shore,  and  have  bathed  themselves  in  fresh  water.  The  pearls  of  this  fishery  are  of  a  golden  yellow  oo- 
Theonly  danger  to  which' they  are  exposed,  is  ftnm  k»r;  and  though  not  so  much  valued  in  £urope  as 
meeting,  while  at  the  bottom,  with  the  ground-shark,  those  of  Ceylon,  are  more  eateemed  by  the  Indians,  on 
which  la  a  common  inhabitant  of  those  seas^  and  of  account  of  their  alwaya  retaining  t!heir  colour,  whereas 
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the  white  ones  are  liable  to  tarnish,  and  soon  lose  their  ridge  at  the  janctioii/  of  Eddlestone^water  with  tite  Pi«« 

lustre.    The  shells  are  nearly  of  a  round  form,  fVom  Tweed.    Peebles  -is  a  ..town  of  very  considerable  and-  ^*^ 

eight  to  ten  inches  in  diameter,  and  thick  in  propoi'-  quity,  and  there  was  undoubtedly  a  village  aad  a  J|^ 

tion.    They  are  the  property  of  the  divers ;  and  are  church  here  before  the  commencement  of  the  Scoto.  ^^ 

Aartly  sent  iip  the  Rea  Sea,  and  thence  to  Grand  Cairo  Saxon  period.    Being  orily  twenty-one  miles  diatanoQ 

and  Constantinople;  many  of  thetn  are  carried  to  In-  from  the  metropolis,  Peebles  was  occasionallv  honoured 

dia,  and  thence  to' China,  where  they  are  manufacture  by  the- residence  of  the  Scottish  monarchs  tin  the  death 

ed  into  a  great  variety  of  useful  articles.  '  of  Alexander  III.    It  sent  two  representatives  to  the 

'  Tile  principal  situations  in  America,  where  pearls  parliament  which  was  assembled  in  IS57,  to  protide 

are  found,  are,  the  arm  of  the  sea  between  the  islands  the  ransom  of  David  FI.    This  sovereign  afterwardi 

of  Cubagua  and  Coche,  and  the  coast  of  Cumana;  the  granted  the  town  a  charter,  dated  September  20,  IS67, 

mouth  of  the  Rio  de  la  Hacha ;   the  Gulf  of  Panama  in  which  it  is  styled  a  royal  burgh ;  and  this  wu  tub*' 

near  the  Islas  de  las  Perlas;   and  the  eastern  coast  of  sequently  confirmed  by  James  II.  and  VI.  with  addi- 

Califomia.     Long  before  the  discovery  of  America,  tional  privileges. 

§  earls  were  highly  valued  by  the  natives;  land  the        The  town  cyf  Peebles  is  divided  by  Eddlestone^  water 

paniards,  on  their  conauest  of  the  country,  found  into  two  parts,  ddled  the  Old  and  New  Town.    The 

iJirge  quantities  of  them  in  diflerent  quarters.    At  an  principal  street,  running  parallel  to  the  Tweed,  is  brotd 

early  period  the  fisheries  were  very  productive ;  in'  and  clean,  and  contains  many  excellent  hooaes.    At 

1587,  697  lbs.  of  pearls  were  imported  into  Seville,  the  west  end  of  this  street,  and  at  the  point  where  the 

among  which  there  were  some  of  great  beauty  for  Eddlestone  runs  into  the  Tweed,  stands  the  charcb, 

Philip  II.    The  same  monarch  had  one  from  the  fish-  which  is  an  excellent  and  substantial  modern  stractare, 

mg  of  St.  Marquertti,  which  weighed  250  carats,  and  with  a  lofly  spire.     It  occupies  the  site  of  the  ancient 

was  valued  at  150,000  dollars.    The  only  places,  how-  castle.     Close  to  it  is  the  county  jail,  which  is  also  a 

ever,  where  there  are  still  fishing  establishments,  are  substantial  bnilding.    There  is  also  here  a  town  hall; 

the  Gulfs  of  Panama  and  California ;  and  the  number  and  an  elegsnt  inn,  built,  bv  Tontine,  which  containa 

of  pearls  which  they  produce  is  now  reduced  almost  the  assembly  rooms,  and  other  apartments  where  the 

ko  nothing.    The  decline  of  these  fisheries  seems  to  be  county  business  is  transacted. 

solely  owing  to  imf^roper'  management,  and  to  the        Before  the  Reformation,  Peebles  had  three  churches 

small  encouragement  given  to  the  Indians  and  negroes,  and  several  chapels.    The  ruins  of  the  high  charcb, 

who  follow  the  occupation  of  divers.    The  pearls  of  dedicated  to  the  Virgin  Mary^  and  erected  in  the  1 1th 

California  are  large  and  of  a  beautiful  water,  but  are  century,  still  exist  in  the  church-yard,  at  the  west  ex- 

frequently  of  an  irregular  and  disagreeable  shape.  tremity  of  the  Old  Town.    When  the  church  was  d^ 

Pearls  are  of  a  calcareous  nature,  and  consist  of  a  stroyed  at  the  Reformation,  the  Cross-dhurch  became 
number  of  coats  or  layers,  regularly  spread  over  one  the  psrochial  place  of  worship,  and  continued  so  ti& 
another  like  the  coats  of  an  onion.    They  seem  to  be  1782,  when  the  present  church  was  built.    The  re- 
the  effects  of  disease,  like  bezoars  and  other  stones  in  mains  of  the  cross  still  exist,  at  the  east  end  of  the  Old 
different  animals,  and  are  formed  by  an  extravasation  Town.    There  was  formerly  a  mint  at  the  head  of 
of  a  glutinous  juice  either  within  the  body  or  on  the  Bridge-gate,  which  is  still  known  by  the  nameof  Gcs- 
aurface  of  the  animal.    Such  extravasations  nlay  be  zie  Nook,     The  Old  and  New  Town  are  connected  by 
caused  by  the  admission  of  particles  of  sand  or  other  means  of  two  small  bridges  over  the  Eddlestone.  There 
heterogeneous  bodies  along  with  the  food,  which  the  is  a  fine  old  bridge  of  five  arches  over  the  Tweed,  hn- 
animal,  in  order  to  prevent  the  disagreeable  effects  of    mediately  below  the  confluence  of  the  Eddlestone  with 
friction,  covers  with  its  glutinous  matter ;   which,  as  it  the  river,  and  which  joined  Peebles  with  a  new  suburb^ 
is  successively  secreted,  forms  many  regular  lamellse.  .  containing  many  excellent  houses ;  among  which  is  a 
Accordingly,  in  the  centre  of  the  pearl,  there  is  ofVen  charity  school  for  girls,  built  and  supported  by  the 
found  a  small  particle  of  sand  or  other  extraneous  liberality  of  Sir  John  Hay,  Bart     Peebles  possesses  an 
matter,  which  may  be  considered  as  the  nucleus  or  excellent  grammar  school,  which  has  obtained  great  re- 
primary  cause  of  its  formation.     When  the  first  coat  is  putation  under  the  present  master,  Mr.  Sloane,  and  b 
separated,  a  worthless  impure  pearl  is  frequently  found  a  place  well  fitted  for  the  education  of  youth, 
below,  and  sometimes  the  lamellae  are  clear  and  im-        The  principal  manufactures  of  Peebles  are  those  of 
pure  by  turns.    This  view  of  the  formation  of  the  carpets  and  stockings,  and  weaving  is  carried  on  to  a 
pearl  is  rendered  still  more  probable  from  the  manner  considerable  extent.     There  is  an  extensive  brewery 
in  which  the  Chinese  are  said  to  force  the  oysters  to  at  Kersfield,  in  the  neighbourhood  of  the  town, 
produce  pearls.     In  the  beginning  of  summer,  when        Thetownisgoverned  by  a  provost,  two  bailies,  and  a 
the  oysters  rise  to  the  surface  of  the  water  and  open  council  of  eighteen  in  all ;  and,  along  with  Lanark,  Lin- 
their  shells,  five  or  six  beads  made  of  mother-of-pearl  lithgow,  and  Selkirk,  it  sends  onemember  to  parliament 
are  strung  on  a  thread  and  thrown  into  each  of  them ;        The  principal  places  in  the  immediate  neighbour- 
and  at  the  end  of  the  year,  when  the  oysters  are  drawn-  hood  of  Peebles,  are  Needpath  Castle,  a  fine  old  build* 
up  and  opened,  the  beads  are  found  covered  with  a  ing,  the  property  of  the  Esrl  of  Wemyss  and  March; 
pearly  crust,  so  as  to  have  a  perfect  resemblance  to  King^s-Meadows,  the  residence  of  John  Hay,  Eso- 
real  pearls.    Bee  the  article  Cbylon.     Percival's  A<s  Younger  of  Hayston  ;  Cailxie,  the  residence  of  R.  N. 
count  of  Ceylon;  Atiaiie  Rexearches,  Yoh  y.  ;  taid  Hum*  Campbell,   Esq.;  Venlaw,   (where  the  old  castle  of 
'boldf  s  PotUical  Essay  on  New  Spain,  vols.  ii.  and  iii.  Smithfield  stood,  said  to  have  been  inhabited  by  Danw 

PEARL,  MoTHCR  of,  Optic^  Properties  of,  and  ley,)  the  property  of  J.  Erskine,  Esq.;  Baroa,  the  seat  of 

'Structure.     See  Optics,  vol.  XV.  p.  56'9^  James  Burnet,  Esq. ;  and  Rosetta,  the  residence  of 

PEAT.     SeeAoRicuLTURB,  Vol.  I.  p.  229j  uid  the  Thomas  Young,  Esq.     The  population  of  the  pa* 

Edin.  Phil.  Joum.  vol.  ii.  p.  40,  801.  rish  of  Peebles  in  18S1,  was  2701. 

PEEBLES,  a  burgh  town  of  Scotland,  and  county        PEEBLES-SHIRE.    This  county,  also  known  by 

town  of  Peebles-shire,  is  agreeably  situated  cm  the  north  the  name  of  Tweeddale,  is  inclosed  amcmg  the  cotrntiiss 

*bank  of  the  Tweed,  principally  on  a  riightly  elevated  of  Mid^Lothian,  Selku*k,  Dumfries,  and  Ijinark;  iu 
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|tfrf>  gftet^  lefigA  ftoiJi  ndrth  to  iouth  being  aboot  thirty 
i^    miles,  tnd  its  greatest  breadtb,  in  the  opposite  directiont 
nr*^  tve&ty*two.    It  is  oomputed  to  contain  about  19^,000 
Scotch  teres;  and  the  arable  lands  have  been  estimated 
at  one-tenth  of  the  whole.    The  namber  of  parishee 
10  lizteen. 
fiiai       This  majr  be  considered  as  a  purely  hilly  country  j 
V^J-  fonsisting^agvonpof  oonntainsyor  rather  a  continuous 
top  of  mountain  land^  and  with  no  other  level  ground 
tiun  that  which  accompanies  the  courses  of  the  rivers. 
Affloog  these,  notwithstanding  different  names^  there 
is  scsrciely  one  mountain  distinguished  above  ite  neigh* 
hours;  but  Broad  Law,  DoUar  Law,  and  Scrapei  are 
amoDg  the  highest  elevations,  reaching  from  15Q0  to 
Marly  8000  feet.    The  chametPJf  of  these  are  every 
where  tame  and  rounded,  presenting  no  where  a  rug- 
ged outline,  and  rarely  di^aying  naked  roeks.' 

The  principal  low  land  is  that  which  forms  the  val* 
ley  of  the  Tweed.  In  thisy  the  situation  of  Peebles  is 
pleasing,  but  cannot  be  conudered  pictures<|ue. 

The  Tweed  holds  its  course  for  several  miles  through 
this  oooDty,  within  which  it  has  also  its  origin.  The 
spring  is  called  Tweedswdl,  and  is  estimated  at  1500, 
feet  above  the  level  of  the  sea.  It  fii^t  runs  in  a  norths 
cast  direction  till  it  receives  the  Waters'  of  the  Lyne. 
it  then  turns  east,  in  which  course  it  oontinues  till  it 
leaves  the  county ;  entering  Selkirkshire  at  Oatehaup^ 
horn.  It  nearly  divides  Sie  county  of  Peebka  into 
two  equal  parts ;  the  length  of  its  course  in  it  being 
esdmated  at  thirty-aiz  miles. 
n,  Biggar  water,  uniting  togetlier  those  of  Kilbucho  and 
Holms,  rises  in  Lanarkshire,  and  is  the  fizat  principal 
stream  that  jotna  the  Tweed.  After  that  it  receives 
the  Lyne,  tosether  with  the  Tarth,  the  water  of 
Peebles  or  Eddlestone,  and  the  Leithan,  all  on  its  left 
hank.  On  the  right,  it  is  joined  by  the  Manner  and 
4fae  Qoair.  The  Cor,  Fruid,  and  Tela,  also  join  it  in 
the  higher  parts  of  its  coune. 

Besides  these  minor  rivers  flowing  into  the  Tweed, 
some  other  small  streams  arise  either  in  the  county  o^ 
in  its  boundaries.  The  Maidwan,  among  these,  joint 
the  Clyde.  The  North  and  the  South  Esks  form  a 
junction  in  Mid-Lothian ;  and  passing  through  the 
picturesque  scenery  of  RusHn,  join  the  sea  at  MusseU 
burgh.  Lastly,  the  Megget.  falls  into  St.  Mary's  loch 
in  Sellurkahire,  and  thus  contributes  to  form  the  waters 
of  the  Yarrow. 

•  There  are  only  three  small  lochs  in  this  county,  al« 

though  St.  Mary's  loch  lies  on  its  very  margin.    These 

are  Gameshope  loch  to  the  south,  in  the  parish  of 

Tweedsmuir ;  Slipperfield  loch  in  Linton  pariah,  and 

Water  loch  in  that  of  Eddlestone.    These  present  no 

interesting  futures  of  any  kind. 

'       As  the  far  greater  part  of  this  county  lies  on  an  ar* 

gillaoeous  schist,  propHy  called  whinstone  here,   as 

^  is  St  Edinburgh,  the  general  nature  of  the  hill 

aoila,  at  least,  may  be  conjectured.    As  this  schist,  how* 

trer,  contains  particles  ot'.sand  and  gravel  in  its  com* 

position,  the  soil  is  not  so  stiff  a  clay  as  in  those  districts 

where  the  finer  krnda  of  this  rock  prevail.    It  must 

nther  be  considered  as  of  a  loamy  nsture,  being  a  mix- 

tore  of  clay  and  sand,  together  with  gravel ;  and,  when 

Ic^  decomposed,  containing  fragments  also  of  the  hard 

H^k  of  varioua  kinds.     The  coarser  aspedt  is  found 

h^her  op  in  the  hills.    Farther  down,  as  is  generally 

the  case,  the  decomposition  of  the  rock  is  more  perfect, 

and  the  consequence  is  a  finer  clayey  or  loamy  soil. 

As  the  declivity  becomes  still  more  gentle,  and  as  the 

hiil  faces  begin  to  unite  to  the  proper  alluvial  land  be* 

low,  or  the  baughy,  the  soil  still  improves  in  quality  aa 

well  as  in  depth  i  bnt  io  partaking  of  thc^  finer  alluvial 


day,  washed  aloii|^  thb  surface  by  the  waters^  it  also  PmM^ 
becomes  intermix^  wish  gravel  and  fragments.  .  **'*'^_ 

The  haoghs  or  flats  by  the  sides  of  the  rivers  present  ^^"^ 
the  usual  duuracter  of  alluvial  lands  in  mountainous 
countries.  In  some  places  they  are  a  strong  clay ;  but 
more  generally  sandy ;  while  in  many  parts  a  great 
depth  of  alluvial  gravel  is  found  beneath  the  upper 
sou,  insuring  a  constant  natural  drainage  from  its  ab-^ 
sorbent  nature.  This  is  very  generally  the  case  alo^g 
the  broader  pari  of  the  course  of  the  Tweed. 

In  the  northern  and  western  parts  of  the  county* 
where  the  coal  strata  are  present,  the  aubseil  displays 
a  diflerent  character  from  that  of  the  mountainoue 
schistose  tract,  from  the  prevalence  of  sand ;  but  much 
c^  the  soil  in  these  parts  is  also  .of  a  good  quality  t  ap« 
peering  to  have  arisen  from  the  idecomposition  of  trsqp 
rodu.  There  is  no  adoai:eous  soil  in  Peebles-shire,  as  U 
scarcely  contains  any  traces  of  limestone  at  the  surfaoe^ 
The  old  croft,  or  infield  lands*  are  found  about  the 
lower  dedivities  of  the  hills,  and  on  the  proper  alluvial 
lands;  above  the  former  there  is  ffcnendly  such  out- 
field as  is  occasionally  put  under  the  plough.    On  the 
tops  of  some  of  the  hills,  when  the  decomposition  of 
the  rock  is  not  such  as  to  generate  a  true  soil*  or  where 
that  has  been  washed  away,  the  soil  is  light  and  tluo, 
and  appears  to  be  a  mixture  of  moss  and  sand^    It  is 
so  loose  and  light,  that  when  dry  it  is  blown  away  by 
the  winds;  and  in  its  naturpd  state  produces  heath. 
In  some  cases,,  as  in  Linton  parish,  where  it  is  under 
tillage,  and  lies  upon  an  impervious  subsoil,  it  beoomea 
.very  loose  and  wet  hi  rainy  seasons,  so  as  almost  to  rsH 
scmble  mud.    This  soil  in  fact  is  rather  peculiar  to  the 
tracts  of  country  formerly  mentioned  that  JUeabove  the 
sandstone  of  the  coal  strata. 

Peat,  as  might  be  expected,  abounds  in  this  county. 
It  is  found,  B»  usual,  in  the  hoDowa  among  the  hills, 
varying  from  five  to  twenty  feet  in  denth^  formmg  fiat 
bogs.  Besides  this,  it  occurs  on  the  declivities,  in  the 
usual  form  of  niountain  peat,  commonly  shallow^  but 
in  some  places  attaining  three  or  four  feet  in  depth* 
Even  this  mountain  peat  is  moist  in  ite  natural  state  ; 
but  after  tillage  and  liming,  it  consolidates  and  becomes 
drier.  When  the  plough  can  reach  the  subsoil  in  these 
cases,  so  as  to  turn  it  up,  various  mixtures  are  genera* 
ted.  Soils  of  this  natare  have  been  considerably  vCid- 
tivated,  and  have  been  found  to  yield  good  crope.of 
oate,  and  excellent  pasture  for  black  cattle. 

The  chief  part  of  Peebles-shire  is  divided  among  sixty  Agrieol- 
proprietors,  exclusively  of  some  soaaller  ones ;  and  the  ^"^*  *"^ 
gross  rent  is  estimated  at  £26,000.     The  valuaticm  in  ^^^  "^ 
the  cess  books  is  £51,927  Scotch.   Some  of  the  smaller  "^'"^* 
proprietors  farm  their  own  lands,  but  the  larger  farmera  « 
are  chiefly  tenanU.    Most  of  the  larger  proprieton  aiao 
farm  portions  of  their  own  lands.    About  a  fourth  part 
is  supposed  to  be  entailed.  '  The  leases  are  generally 
for  nineteen  years,  but  longer  periods  ar^  also  granted. 
Liferents  are  not  known. 

For  fine  inclosed  grass  lands  two  or  three  guineas^an 
acre  are  commonly  paid.  Arable  farms  vary  from  90s. 
or  25b.  to  50s.  The  number  of  farmers  renting  lands 
from  £100  to  £a00  is  estimated  at  about  eighty;  bat  ' 
there  are  also  many  smaller  farms,  varying  from  dJfS^ 
to  £60.  The  smaller  sheep  farms  contain  600  or  700 
Scotch  acres ;  the  larger  range  from  1000  to  4000* 
There  are  few  of  these  sheep  farms  of  less  than  £H)0 
rent,  and  the  highest  rent  paid  in  the  county  is  £60a 
The  smaller  arable  farms  vary  from  40  to  100  and  MO 
acres :  the  rents  of  theser  varying  from  £25  to  £lM. 

The  generality  of  the  sheep  farms  have  more  or  kse 
arable  land  attached  to  them,  but  there  are  some  of^  the 
lerger  wbere  thia  is  not  the  caee,  or  where  that 
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tie9  is  adopted  on  a  vtrj  small  tcale.  In  theie  in- 
•tanoesj  the  meal  nvanled  for  ike  support  of  tba  fumlj 
ia  purdiased^  and  the  cows  and  horses  in  winter  are 
kept  on  natand  hay.  The  sheep,  in  these  cases,  are 
driven  to  other  jpastares  when  die  snow  is  on  the 
groundi  or  else. fodder  is  purchased  for  them.  In  a 
ftw  instances,  farms  are  so  allotted,  that  the  sheep  and 
rile  arable  part  are  of  equal  importance,  or  the  lattef 
aMj  even  exceed  the  former. 

In  respect  to  the  management  of  the  sheep,  Tweeds 
dsde  is  rather  a  breeding  than  a  feeding  conn^ ;  but, 
at  this  time,  many  more  are  fattened  for  the  hutched 
than  was  in  use  foniierly.f  The  practice  with  respect 
to  selling  off  the  stocic,  varies  in  different  places.  Some- 
times the  lambs  are  sold  off  at  three  or  four  months 
old.  Hogs,  at  fifteen  months,  are  also  sold  at  Linton 
market,  whence  they  are  carried  to  Fife,  and  other 
places,  for  feeding.  Some  of  both  kinds  are  also  sold 
m  Roxburghshire  and  in  England.  In  some  of  the 
farms  they  do  not  bi«ed,  but  iNiy  In  annually  lambs  in 
June  and  July,  which,  afber  a  twelve-month's  feeding, 
are  sold  as  hogs.  Hogs  are  also  bought  for  some  high 
Ikrms,  and  sold*,  alker  a  year's  feeding,  as  dinmonts^  or 
else  they  are  kept  for  two  years  and  disposed  of  as 
wedders.  In  some,  also,  the  greater  part  of  the  lambs 
are  sold  fot  to  the  butchers. 

•  Besides  this,  there  are  some  fine  grass  farms  which 
keep  no  stock  in  winter,  buying  in  ewes  big  with  lamb 
in  March,  and  selling  both  fat  to  the  butcher,  either 
lirom  the  grass,  or  from  turnip  if  necessary.  The  &rms, 
-dko,  which  keep  a  stoek  of  breeding  ewes,  sell  off  a  por- 
tiott  of  these  at  four,  five,  or  six  years,  preserving  ewe 
iambs  to  snpplf  their  places.  These  are  commonly  fat- 
tened on  turnips.  The  number  ef  sheep  in  the  county 
ia  estimated  at  1 1 9,000. 

•  Most  of  these  fioins,  of  coarse,  have  wool  to  sell. 
Part  of  this  goes  to  Stirling,  some  to  Hawick,  but  the 
peatev  portion  to  York^re,  where  it  is  used  for  coarse 
cloths,  md  for  sei^ges,  shalloons,  and  tarpets.  Ewe^ 
milk  cheese  has  been,  at  times,  made  and  sold  on  these 
fisnns,  but  the  practice  has  been  nearly  abandoned  at 
other  times.  There  are  a  fbw  of  these  fhrms  where  some 
Mack  oatUe  and  hOTses  are  reared  for  sale,  but  this 
.praotice  is  very  limited. 

The  management  of  the  arabte  portions  attached  to 
tho'^ieep'fiirms  is  as  follows: — Where,  as  is  commonly 
the  case,  a  portion  of  knd,  firom  ten  to  thirty  acres; 
surrounds  the  house,  forming  what  is  here  called  old 
erofk  land,  the  rotation  is,  1.  Turnips,  with  a  portion 
of  potatoes,  and  all  the  dung;  2.  Besr,  or  oats,  with 
miss  seeds;  3.  Hsy;  4.  Ckts,  or  sometimes  bear. 
When  the  knd  is  sufficiently  extensive^  and  of  a  bet* 
ter  quality,  dtfEerent  rotations  are  in  use,  such  as,  1. 
Oseen  fallow,  with  dung ;  2.  Bear,  with  grass  seeds ; 
3.  Hay ;  4.  Oats ;  5.  Pease,  or  else  oats  again  aftor  the 
pease.  Bat,  in  this  county,  the  excess  of  the  mountain 
pasture  over  the  arable  land  is  so  great,  thst  it  is  not 
snppoaed  that  tfc  would  suffice  for  the  winter  feeding  of 
the  sheep  reared,  though  it  were  all  appropriated  to 
SiMit  purpose.  The  outfields  on  the  sheep  forms  are 
kfought  into  occasional  tilla|;e,  after  liming,  and  fold- 
ing the  cattle  and  sheep  on  it. 
>  Among  the  arable  forms  there  are  a  few  that  are 
strictiv  so,  as  we  already  remarked,  having  pastures  aU 
tadied.  Amon^  the  chief  of  their  produce  is  that  of  the 
dauy*.  Butter  is  sent  for  the  supply  of  Edinburgh,  and 
hence  the  only  cheese  is  ttcm  skimmed  milk.  The  new 
dropped  eal^es  are  also  sold  off,  as  veal  is  not  fattened ; 
bat  the  old  cowe  are  sometimes  sold  in  calf,  or  fat^n- 
«i»*  together  with  a  few  young  cows  and  oxen.  The 
ftOD8»  more  especially  ef  this  kind,  are  those  nearest 


to  Edinburgh,  at  at  Lhtonj  Eddleatone,  NewUpads,   Pim^ 

and  Peeblei^.    This  latter  *  town  also  consumes  a  ooosi-     m 

derable'part  of  the  produoe  of  the  daity.    The  mikh 

cows  are  much  fed  in  the  bouse  in  sunnner  on  green  do- 

Ter,  and  in*  winter  with  turnips,  aa  k  the  yonng  asodL 

Where  the  arable  farms  are  all  fit  for  the  ploagh^  and 

properly  inclosed,  they*  are  regnkrlry  cnltivatod ;  the 

pasture,  in  thk  case,  forming  part  of  the  rotation.  Thu^ 

if  the  pasture  is  broken  up,  perhaps  one  crop  of  osta 

and  one  of  pease,  or  two  of  each,  are  taken,  followed 

l^  tnmip,  fallow  with  dung,  .barley  with  ^rass  aeeds, 

Mid  hay,  when  the  land  k  again  thrown  into  paaSure 

for  a  longer  or  shorter  periods   Other  courses  are^  howi- 

ever,  us^  according  to  the  particular  state  of  the  farm 

and  the  inclosures.-*-There  are  about  fifty  threshing 

milk  in  the  county.  ^ 

With  respect  to  the  nature  of  the  crops,  turnips  and 
potatoes  are  chiefly  used  for  the  purpote  of  groeo  fal- 
low. Various  kinds  of  the  foifmer  are  in  use,  and  the 
Swedish  has  lately  been  introduced  ^rith  evident  ad* 
vantage.  The  culture  of  both  are  carried  on  according 
to  the  most  approved  methods.  Pease  aro  sometimes 
sown  upon  outfields,  as  formerly  remarked,  or  as  part 
of  the  system  of  rotation  upon  the  arabk  farms.  'Huf 
are  seldom  drilled.  They  aro  sown  in  Februarr,  March, 
or  April,  but  are  an  uncertain  crop  unon  the  higher 
knds.  OAts  aro  sown  in  various  modes  of  rotation, 
and  difi^rent  kinds  aro  used  on  different  forms.  Bear 
k  the  most  common  variety  of  barley,  bat  som  two- 
rowed  barley  k  also  raised.  Rye  was  once  raised  m 
small  quantity,  but  has  been  abandoned.  Nor  is  wheat 
mudi  cultivated,  ahboogh  fine  crops  aro  produced  on 
the  farms  of  Sir  John  Hay,  near  Peeblea.  The  Tak- 
vera  wheat  has  hero  beesi  successfully  cuhivnted.  Beans 
have  been  attempted,  but  in  vain.  A  fow  tares  are 
sown  for  green  fodder,  and  cabbages  sometlmea  ooms 
in  to  the  nillow  crop.  Flax  k  scarcely  cultivated,  ex- 
cept on  a  very  small  scale  fbr  domestic  manafoctures. 

Thero  is  very  little  natural  wood  in  thk  county,  nor  w«s 
has  much  been  as  yet  pknted^  at  least  on  a  gr«it  scale;  v^ 
The  chief  of  these  plantations  have  been  executed  by  »«• 
Mr.  Mackenzie,  Sir  John  Hay,  and  Sur  James  Mont- 
gomery. The  kroh  is  found  to  thrive  in  She  vidiuty 
of  Peebles;  yet  the  county  affords  abundant  sfadter 
to  trees  in  many  places.  In  some,  the  ^kntations  hsve 
been  executed  m  narrow  belto  on  the  hills,  as  affordmg 
shelter  to  the  sheep.  This  practice  is  of  very  little  va- 
lue, as  far  as  relates  to  ^e  growth  of  the  wood,  how. 
ever  adapted  to  these  incidental  purposes. 
^  The  lowest  arable  knd  on  the  banks  of  the  Tweed 
is  about  400  feet  above  the  level  of  the  sea^  and  culti- 
vation k  limited  to  about  500  feet  above  thk.  An  ave* 
rage  height  for  the  pasture  lands  may  be  taken  at  1800. 
The  climate  is  moist,  and  it  is  also  late.  Sown  hay  k 
cut  from  the  beginning  to  the  middk  of  July,  and  that 
from  natural  grass  in  August  Com  harvest  seldom 
begins  till  the  second  week  in  September,  and  it  is 
considered  early  it  every  thing  k  stadied  before  the 
end  of  October. 

In  the  spring  months  cold  easterly  winds  firequent* 
ly  prevail,  so  that  there  is  very  little  grass  in  May. 
On  particular  occasions,  the  leaves  of  the  trees  sm! 
the  young  shoots  are  destroyed  by  winds  of  thk  kind : 
an  event  which  has  also  happened  to  the  poUtoe  crops 
as  late  as  the  middle  of  June,  and  even,  on  one  ecci- 
sion,  in  July.  The  winters  are  severe,  and  hence  the 
turnip  crop  is  often  lost,  unless  it  k  consnmed  befbit 
Christmas.  The  higher  lands  aro  also  exposed  to  psr^ 
rial  frosu  in  the  end  of  August  and  thinning  of  Sep- 
tembei;,  attended  with  a  low  mist.  Thk  dimale  is, 
therefore,  not  fovourabk  to.  Ihik  iroes ;  as  even  tbs 
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hntl ittradjr  liniit  ibiiiiil  in  the  highfit  lands.    The  peper  niUt  ere  alto  SMimfiietiHecl  oil  the  North 

vicinity  of  Peebles  13  the  most  favourable  in  tfatt  r»i  and  a  manufacture  of  narrow  dotba  was  set  up*  at 

r^  nsd,  ainee  even  the  bitter  almond  has  been  known  to  Peebles.    Here  also  there  are  some  atocking.looms,  and 

^n  there.    .  some  hands  eeoployed  in  weaving  linens  and  cottons  for 

.  Tfae  medium  aminal  depth  of  rain  appears  to  be  Glasgow  and  Lanark.    There  is  no  other  commerce 

about  29  inchee»  or  less ;  as  the  registers  do  not  seem  than  that  for  agricultural  produce  already  noticed. 
to  iiave  been  Tery  accurately  kept.    The  west  winds       By  the  returns  in  1821»  the  population  amounted  to^  Popuiatioa. 

acecd  the  east,  in  the  proportion  of  four  to  three.   The  males  4963,  females  5061,  total  10^046. 

extmne  vsdUiaiaos  of  the  thermometer  marked,  are     ^  We  need  not  desoribe  the  roads,  but  shall  here  no*  improve- 

ftom  81  to— - 14.    The  mean  temperature  of  Eshiellsi  tioe  the  wire  bridge  erected  by  Sir  John  Hay,  below  mcnti. 

600  feet  above  the  sea,  for  1821,  was  45*.6£ ;  and  of  Peebles,  being  the  first  specimen  of  this  structure  set 

Tweechmuir,  aboat  1800  feet  above  the  sea,  45MS.  up  in  Scotland.    It  is  made  on  the  principle  first  adopts 

Themesn  of  the  temperature  of  springs  for  18^1,  at  ed,  namely,  that  of  suspending  a  road^way  firom  pillars 

Tweedsmuir,  as  ascertained  by  Mr.  W.  •  Fairlie,  was  by  means  of  wires,  and  which  has  now  been  abandoned 

45^^;  and  for  18212,  45^87.  in  &vonr  of  the  much  better  Catenarian  principk. 

^       We  cannot  terminate  this  department,  without  re*  Where  it  crosses  the  Tweed,  the  breadth  of  the  river 


Ibr* 


'     narkiiur,  that  Sir  Joha  Hay,  who  has  bestowed  much    is  1 10  feet.    The  total  length  of  the  bridge  is  185,  and 

exncnm 
I  greet  scale,  the  project  recommended  in  a  French    10  feet  above  the  watdr.  This  bridge'oostiSr6b,  and  was 


ittention  on  experimental  farming,  has  lately  tried,  on    its  breadth  four ;  the  piers  or  columns  of  support  rising 


A^cultural  Rqnrt  for  obtaining  potash  firom  the  ereotedbyRedpath,BrownandCompany,bf£dinborgh^ 

mlki  of  potatoes.  The  far  larger  part  of  this  county  consists  of  accolofr 

The  result  of  two  trials  on  two  separate  acres  was  as  ooarse  argillaceous  schist,  known  to  minemlogists  by  and  mine. 

foIiowi:««-The  first  acre  was  a  rich  loamy  soifat  King^s  the  name  of  grey-wacke,  and  commonly  eallra  whins  raJogy. 

Meadows.    The  potatoes  were  drilled,  and  produced  a  stone  in  the  country.     This  rock,  which  forms  the  » 

good  crop.    Thejr  were  cut,  as  directed  in  the  French  boundary  c^  the  Lammermuir  hills»  commences  nortb* 

oonmaoication,  unmediately  after  flowering,  left  ten  ward  about  Kingside,  whence  iis  boundary  extende 

dsyi  to  dry,  and  then  burnt  in  a  pit    The  produce  westward  by  Romanno  and  Stobo,  till  it  passes  out  of 

was  S22  lbs.  of  ashes ;  and,  on  liziviation  and  dryings  the  county ;  leaving  all  to  the  soudiward  and  eastward 

these  yielded  55  lbs.  of  impure  potash,  or  mixed  salts.  '  oomnosed  of  it,  or,  about  t wo^thirds  of  the  whole. 

The  lecond  acre  was  a  clayey  wet  soilt  with  a  reten«        The  stratification  of  this  rock  is  so  irregular,  that  no 

live  bottom;  bot  the  crop,  which  was  also  drilled,  was  role  can  be  laid  down  respecting  it ;  and  it  even  be^ 

considered  moderate.     These  stems  were  treated  in  oomes  difficult  to  dastinffuish  its  disposition  in  many 

the  iBOie  manner,  but  the  burning  was  more  complete^  cases.    It  must  be  considered  the  fundamental  rock,  m 

10  (hst  they  contained  less  charccMil  than  the  preceding,  nothing  lower  in  geological  order  is  to  be  found.    In 

They  only  weighed  112  lb.  and  produced  28  Ib^  of  im«  pioint  oi  q^uality  it  is  exeeedin^y  various ;  and,  to  a 

pne  potash.  mineralogist,  oilen  very  interesting.    It  differs  exceed* 

Now,  comparing  these  experiments  with  the  French^  tnglv  in  aspect  and  ^neral  composition  from  the  rocks 

ind  with  soow  that  were  made  in  Ireland  by  Mr.  RtcCf  of  tt&e  aaaw  denommation  that  occur  in  the  northern 

the  nsuk  is  aa  follows : — In  the  French  experiments  parts  of  Scotland,  althoof  h  the  structure  is  the  same, 

the  potash  was  aaid  to  be  2000  lb.  per  acre  of  potatoesi  .  In  its  simplest  state  it  is  afine  day  slate,  of  a  dark 

in  diet  of  Mr.  Rice  it  was  only  2014  ilx     In  Sir  John  lead  blue,  fissile  in  many  cases,  so  as  to  yield  roofing 

Hiy^s  experiments,  which  were  conduded  with  every  sbte.    From  this  it  passes  into  a  fine  grey-wacke  slate, 

ponibk  csre^  tliia  produce  was,  in  one  instance,  about  iaan  argillaoeoos  base  containing  aand  and  mica.    Ina 

the  foorth,  mid  in  the  other  about  the  half,  of  what  it  atili  poarser  state,  it  contains  quarts  gravel,  and  thoe 

vss  in  Ireknd.     Wo  must  add  to  this,  that  the  mixed  far  the  oompounded  varieties  are  sufficiently  simple. 

midunm,  when  dry,  here  called  impure  potash,  does  Bat  it  is  often  far  more  oompounded  than  this,  cpn- 

Bot  contain  above  10  per  cent,  of  pure  alxali,  the  rest  taining  fragments  of  former  schists  of  the  same  kind, 

being  muriate  of  potash  and  other  ingredients.  and  of  basalt,  together  with  particles  of  limestone  and 

It  is  imposaible  to  reconcile  these  results,  without  other  oocasionai  substances.    On  the  norUiem  border 

considering  the  Frendi  trials  as  a  mere  fiction.    Difler-  it  is  very  remarkable  for  containing  a  great  variety  of 

cnoes  may  easily  be  imaged  that  will  account  for  the  janer  in  fragments.    When  these  are  highly  coloured 

vsristion  between  the  Irish  and  Scotch  cases ;  and  to  a  and  intermixed  with  whiu  quarts  and  other  fragments, 

efficient  extent,  therefore,  they  confirm  esich  other,  the  conglomerates  thue  formed  are  often  very  bMutifiil, 

whfle  they  tlmnr  more  tlum  doubt  on  the  French  ex«  aa  well  as  of  extreme  hardness  ;  being  susceptible  of  a 

penmeats.    Under  either  of  ^  these  erents,  it  is  very  high  polish,  and  forming  very  ornamental  spedmenSi 

phin  that  there  is  no  temptation  to  adopt  this  practice  fit  even  for  snuff  boxes  uid  similar  trinkets, 
vith  s  view  to  profit.  It  is  quarried  in  many  places,  under  the  name  of 

There  is  no  mlmon  fishery  in  the  Tweed  within  this  whinatone,  for  buildings  but  is  often  t  Ikulty  stone  for 

Mnty  capable  of  paying  rent,  but  they  are  caught  tliis  purpose,  on  aocouot  of  its  slaty  nature.    In  smile 

viththerod  in  and  out  of  season,  in  aU  the  waters,  places  it  is  also  quarried  for  rooting  alate;  and  that 

These  rivers  abound  also  in  trout,  par,  and  eels,  and  which  is  wrought  at  Stobo  ia  eanri«l  as  for  as  Kelso 

uie  latter,  in  the  Tweed,  are  esteemed  of  excellent  and  Edinburgh,  and  even  into  Lanarkshire. 
<|ttHty.    Perch  and  pike  are  found  in  the  lochs  aU        Above  this  rock  lies  the  old  red  sandstone,  continn- 

>^y«Dentioned.  Tweeddale  ^oes  not  abound  in  moor  ous  with  that  of  Dunbar ;  but  this  is  traced  with  great 

8«De;  hut  hares  and  partridges  are  abundant  in  the  difficulty  in  a  few  places  on  the  niargin  of  the  sulgaN 

lover  lands,  and  pheasants  have  also  been  cultivated  cent  rock.    Among  others  it  is  found  westward  at 

viih  soooess,  Broomielees,  where  it  is  quarried. 

A  wooUcn  ntiemifoctore  was  established  some  time       This  sandstone  is  in  some  places  followed  by  that 

V>  St  Inverleithen,  for  coarse  doths.    Felts  for  the  Umestone  which  also  appears  near  Edinburgh,  and 

•  Afaadcsgi|alaa,mda4piwiogofthiah«iiy,wiUbefouBdin21to.Bdi^^ 


PEE 


350 


P  E  K 


Minera?!. 


Antiqui- 
ties. 


^itustion. 


which  lies  beneath  the  ooal  series ;  but  itis  not  wrought  they  abound,  end  which  firom  a  distance lunre  the  ^   ^ 

any  where,  and  has  scarcely  indeed  been  examined.  pearanoe  of  masts  of  ships.                                             M 

.    The  remainder  of  the  county,  separated  by  the  line  These  islands  seem  not  to  have  been  known  to  Biir^  ^ 

formerly  indicated,  consists  of  sandstone,  ostensibly  of  peans  until  the  beginning  of  last  century.    Some  of  the 

a  whitish  and  yellow  colour,  resembling  that  of  £din«  natives  having  been  driven  on'MindanaOt  and  symp- 

burgh,  with  which  it  is  continuous.    This  is,  in  fact«  toms  of  land  having  been  seen  south-east  of  Samar,  boUi 

part  of  the  coal  series  of  that  district,  and  it  contains,  belonging  to  the  Philippine  islands  ;  the  Spanish  Je* 

besides,  alternately  beds  of  limestone  and  shale,  as  is  suits  of  this  place,  thus  instigated  to  explore  the  neigb- 

usual  elsewhere.    The  limestone  is  wrought,  together  bouring  seas,  discovered,  in  November.  1710,  that  group 

with  the  coal,  in  the  parishes  of  Linton  and  Newlands ;  of  islands  of  which  we  now  treat.     The  cureumstancei 

but  the  coal  workin^^  are  not  carried  deeper  than  the  and  character  of  the  inhabitants*  however*  were  com* 

natural  drainage  will  permit.    The  produce  is  consume  paratively  unkno|wn  or  misrepresented  until  the  year 

«d  chiefly  in  the  county.     It  is  thought  that  this  hed  1783,  when  Captain  Wilson  of  the  Antelope^  in  the 

of  coal  is  a  continuation  of  that  which  extends  on  both  service  of  the  East  India  Company,  having  been  wreck* 

aides  of  the  Nortli  Esk,*  as  far  as  the  sea  at  Musselburgh,  ed  on  the  shores  of  one  of  these  islands,  communicated 

We  may  add  to  this,  that  ironstone  occurs  in  this  series,  to  the  public,  through  Mr.  Keate,  a  very  excellent  and 

but  not  such  as  to  pay  thfe  expence  of  carriage  to  any  minute  account  of  the  history,  manners,  and  costons 

irpn  work.  of  the  Pelewans.    These  islands  have  been  repeatedly 

'    Freestone  quarries  «are  wrought  in  this  series,  in  the  viisited ;  but  to  Mr.  Keate'a  valuable  narrative  we  owe 

.parishes  of  Linton  and  Newlands,  and  at  Marfield  on  almost  all  the  intelligence  we  possess  respecting  thii 

the  North  Esk.  interesting  portion  of  the  glpbe. 

Besides  the  limestone  of  this  series,  some  slender  ap^^  Of  the  Pe^ew  islands,  which  are  about  eighteen  in  FnA 

pearances  of  primary  limestone  occur  in  thin  beds  number,  the  most  important  are  Babehhouap,  or  Pan*tMk 

among  the  grey-wacke.     One  of  these,  nesr  Peebles,  log,  Oroolong,  Coorooraa,  Artingall,  Pelelew,  Emil- 

•has  been  wrought  out,  and  there  are  some  also  equally  ligne,  Emungs,  Pethoull,  St.  Andrew's.    Thedimate 

insignificant  in  two  or  three  other  places  fiuther  to  the  is  salubrious  and  agreeable,  and  the  seasons  are  divid* 

southward.  ed.into  the  wet  and  dry,  as  in  other  tropical  countries. 

We  have  already  mentioned  ironstone.    We  have  not  None  of  the  islands  are  large ;  they  are  generally  long 

found  that  any  of  the  shell  marl  so  common  under  peat  in  proportion  to  their  breadth ;  they  are  considerably 

htm  been  discovered  in  the  county ;  but  some  alluvial  high  and  rugged,  though  they  are  not  devoid  of  ex* 

marly  strata  from  .the  decomposition  of  calcareous  rocks,  tensive  valleys,  exhibiting  decided  marks  of  indostry 

are  found  in  that  part  of  the  country  where  the  coal  and  cultivation.    With  few  exceptiona  they  abound  in 

aeries  lies.  iwood  of  various  kinds,  and  of  all  degrees  of  height. 

There  yet  remains  at  Linton  some  xeraains  of  andent  such  aa  t^e  cabbage,  ebony,  mancfaineel«  oarambols, 

jninew workings,  known  by  the  name  of  the  Silver  hoief.  the  palm,  and  the  wild  bread-fruit  trees,  ptantaini, 

•The  hill  itself  is  called  Leadlaw.     This  silver  must  bananas,  bamboos,  &c.  Some  of  these  trees  are  so  large, 

have  been  obtained  from  lead;  and  attempts  were  made  0at  canoes,  made  of  their  trunks,  are  capable  of  car* 

.•60  years  ago  to  renew  the  mine,  but  without  effect  rying  nearly  thirty  passengers.    Of  grain,  the  Pdew* 

We  may  add,  that  agate  pebbles,,  apring  from  the  ana  were^  when  visited  by  Captain  Wilson,  entire- 
decomposition  of  the  trap  rocka  of  the  Pentland  hills,  ly  ignorant ;  their  staple  livelihood  consiating  of 
are  found  in  this  same  .neighbourhood.  beetle-nuts,  yams,  cocoa-nuts,  bread-fruit,  and  fisht 

The  andent  castles  of  this  county,  of  which  Needpath  with  which  the  neighbouring  seas  are  liberally  stodc- 

A§  thejnost  conspicuous,  require  no  particular  notice,  ed.    Oranges,  lemons,  the  jamboo  apple,  are  regard^ 

'A  Reman  camp  remains  well  marked  at  Linton,  and  aa  great  luxuries.    The  use  of  salt  u  unknown ;  die 

another  at  Lyre ;  and  it  is  likely  diat  this  people  occu*  milk  of  the  cocoa-nut  is  the  usual  beverage;  aod  a 

-pied  some  other  points  in  the  county.  In  dicing  in  the  species  of  sweet*meat  is  prepared  from  the  sugar*ctfie, 

peat  some  years  i^,  there  was  found  here,  a  kettle  of  which  seems  to  be  indigenous.    Every  man  possesses 

Roman  bronze,  exactly  resembling  the  iron  pot  com*  his  own.  piece  of  ground,  which  is,  in  most  cases,  jo- 

mcm  at  present  in  our  cottages,  and  about  tea  mches  in  diciously  laid  out,  uid  highly  cultivated,  the  time  of 

height  and  diameter*    A  vessel  of  the  same  metal,'  the  inhabitants  being  entirely  devoted  dther  to  fishing 

.resembling  a  coffee*pot  with  legs,,  was  alao  dug  up  at  or  the  cultivation  of  their  land.  But,  however  abundant 

.Eshiells,  on  the  estate  of  Sir  John  Hay.     This  speci-  in  other  articles,  and  though  the  soil,  which  is  nstu« 

.  men  .is  eight  inches  high,  and  they  are  probably  both  rally  rich,  be  well  adapted  for  pasture,  these  islands,  till 

.Ronian.  Figures  of  them  are  given  in  the  Edin»  PhiL  lately,  contained  no  cattle,  or  quadrupeds  of  any  specie^ 

,  Journal  for  182^,  vol.  vii.  p.  55*  except  a  few  grey-coloured  rats,  and  cats  of  a  dimiou* 

PEEL.  .  See  Isle  of  Man.    Vol.  XIM.  p.  SOI.  tive  sixe,  neither  of  which  it  is  likelv  are  indigenous, 

*  PEGU.  See  Bxrman  Empirk.  Vol.  HI.  p.  522—534.  but  brought  thither  by  some  vessels  that  touched  apoa 

*  PEKIN.    See  China.     Vol.  VL  p.  206;  and  Civil  the  islands.    In  birds  of  various  kinds  there  was  no 

:  Abchitecturb.    VoL  VI.  p.  588,  for  a  very  full  ac-  defidency ;  pigeona  Vere  t|ye  most  numerous;  and 

count  of  this  city.  though  the  conuhon  cocks  and  hens  wo^e  very  plciiti* 

^  .  P£LE  W,  or  Pai.08  IsLANoa,  a  duster  of  islands  in  ful,  the  natives  never  thought  of  using  them  aa  food  till 

the  North  Padfic  Ocean,  lying  between  the  Caroline  instructed  by  the  English. 


.  and  the  south  point  of  the  Philippine  islands,  extend  in 

.  the  direction  of  S.  W.  to  N.  £.  from  6"*  54',  to  %\  \W 

.  north  latitude,  and  from  34"  B',  to  36"*  40f  east  longi- 

•  tude.    The  origin  of  the  term  bv  which  these  islands 

are  denoted,  has  not  been  exactly  ascertained.    The 

.  most  probable  conjecture  is,  that  this  appdlation  was 

»£rst  fipplied  to  them  by  the  Spaniards  of  the  Philippine 

islands,  (by  whom,  as  shall  soon  be  shown,  they  were 

first  diseovered,).froilittte  taU.paiSsi-treea  vrith  whidi 


The  character  of  the  Pdewans  was,  aa  formerly  hint- 1"^ 
ed,  entirely  unknown  till  the  publication  of  Mr.  Heaters  ^^ 
interesting  work.  The  Spanish  Jesuits,  who  first  vi- 
sited them,  had  represented  them  as  savage  cannibalii 
and  as  regarded  with  horror  by  the  inhalutanti  of  the 
neighbouring  islands.  No  account  can  possibly  be 
conceived  moreL  false.  They  are,  on  the  contrary,  (^* 
racterized  by  mildness,  politeness,  and  benevc^oe. 
Their  htunane  Imd  affectionate  treatment  of  Uie^  Eog* 
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liah,  who,  in  t738i  were  wrecked  on  their  coast,  would  dratitict  sdvereign,  whose  authority  is  absolute.    AbW     P«i«* 
^   have  done  honour  to  the  most  civilized  and  refined  na-  Thulle,  when  Captain  Wilson  was  driven   on  these    I»i»«<t» 
ration  in  the  world.    •«  They  felt  our  people  were  dis-  islands,  was  king  of  Coorooraa ;  a  monarch  of  the  most        *^  ^ 
tressed,  and  in  consequence  wished  they  should  share  mild  and  amiable  dispositions,  and  whose  humane  and  \f[|[|l^^^ 
whatever  they  bad  to  give.     It  was  not  that  worldly  hospitable  behaviour  to  our  countrymen  in  distress,  has 
munificence  that  bestows  and  spreads  iU  favours  with  rendered  bis  name  dear  to  every  Briton.     His  nobles 
s  distant  eye  to  retribution.     It  was  the  pure  emotion  were  denominated  Rupacks;  and  he  had  instituted  a 
<tf  native  benevolence.    It  was  the  love  or  man  to  man.  singular  species  of  knighthood,  the  members  of  which 
It  was  a  scene  that  pictures  human  nature  In  trium-  were  termed  knights  of  the  bone,   and  were  distin- 
phant  colouring  ;  and,  whilst  their  liberality  gratified  guished  by  wearing  the  figure  of  a  bone  on  the  arm, 
the  sense,  their  virtue  struck  thfe  heart.''  So  highly  did  he  value  the  superior  knowledge  and 
But  thoogh  they  are  distinguished  by  so  much  ge«  refinement  by  which  he  saw  the  £nglish  characteri* 
naine  politeness  and  goodness  of  heart,  they  are  never-  zed,  and  so  much  confidence  did  he  repose  in  Captain 
theless  living  in  the  simplest  state  of  nature,  ignorant  Wilson,  that,  on  the  departure  of  that  commander,  he^ 
sf  the  arts  and  sciences,  and  devoid  of  liberal  know-  permitted  hia  son,  prince  Lee  Boo,  to  accompany  him.  Lee  Boo» 
ledge.   The  men  go  entirely  naked ;  the  women  wear  This  young  man  was  possessed  of  every  amiable  quali- 
two  little  aprons,  one  before  and  the  other  behind,  ty ;  his  mental  endowments  were  rather  of  a  superior 
ahoot  ten  inches  deep  and  seven  wide,  made  of  the  kind ;  and  he  exhibited  an  extremely  ardent  desire  tor 
htuks  of  the  cocoa-nat  stripped  into  narrow  slips,  which  acquire  knowledge.    On  his  arrival  in  England,  be  waa 
tbey  dye  with  different  aludea  of  yellow.     They  are  a  pot  to  an  academy  at  Jtotherhithe,  where  his  talento 
stout  well-nade  people,  rather  above  the  middle  sise ;  smd  application,  as  well  as  the  gentleness  and  simplici^ 
their  complexion,  though  not  black,  is  of  the  darkest  ty  of  his  manners, soon  procured  him  the  love  and  esteem 
copper  colour ;  their  hair  long  and  flowing,  which  tbey  .both  of  his  school- fellows  and  his  teachers.    Mis  pro* 
sometinies  form  into  one  loos^  curl  intwined  round  the  gress  was  extremely  rapid ;  and  he  wasdelighting  him- 
head,  though  the  women  often  allow  it  to  hang,  in  a  self  with  the  prospect  of  transferring  to  his  native 
loose  dishevelled  state,  down  the  back.   Both  sexes  are  islands  the  knowledge  which  he  was  thus  acquiring. 
taboed  at  a  pretty  early  age. ;  The  men  have  their  left  fiat  this  j^leasing  prospect  he  was  doomed  never  to  re« 
ear  perforiated,  the  females  both,  which,  according  to  alize.     In  a  few  months  after  his  arrival  he  was  seijed 
the  different  ranks,   are  respectively  decorated   with  with  the  small-pox ;  medical  aid  was  found  to  be  un- 
beads,ear.rhigsof  tortoise  shell,  or  a  sprig  of  sokne  fa-  availing;  and  on  the  27th  of  December,  1784,  thia 
Toorite  tree.-   In  both  sexes  also,  the  cartilage  between  hopeful  youth  breathed  his  last  in  the  house  of  Cap« 
the  nostrils  is  bored,  and  is  embellished  with  a  fragrant  tain  Wilson,  in  the  twentieth  year  of  his  age.    He  was 
leaf  or  biossom.     By  means  of  some  dye,  the  teeth  of  buried  in  Rotherhithe  church-yard ;  and  the  East  In- 
all  the  children  at  a  certain  age  are  bladced ;  but  how  dia  Company  caused  a  monument,  with  a  stuitable  in- 
this  WM  effected  the  English  could  not  learn,  though  scriptioa,  to  be  erected  to  his  memory.    The  East  In- 
thejr  were  t^d   that  the  operation  was  tedious  and  dia  Company,  sensible  what  obligations  they  yet  Ujf 
painful.    The  Pelewans  of  all  ranks,  both  men  and  under  to  Abba. Thulle,  sent,  in^  17^1,. two  vessels  to 
wosien,  are  expert  swimmers  and  admirable  divers^  the  Pelew  islands,  under  the  command  of  Captain 
aod  they  regard  bathing  aa  a  duty  which  every  mom-  M'Clure,  containing  presents  of  various  kinds  ;  cattle, 
iagnrau  be  regularly  performed.    Their  bouses,  situ-  goats,  pigs,  geese,  ducks,  &c.  with  aeeds  of  aknost 
ated  on  a  pile  of  large  stones  three  feet  above  the  sur«  every  description,  hardware,  swords,  arms,  ammuni- 
^  of  the  surrounding  ground,  to  prevent  damp,  are  tion.    Abba  Thulle,  though  deeply  affected  at  the  in- 
hoiltof  wood,  very  closely  interwoven  with  bamboos  telligence  of  the  premature  death  of  his  sbn,  yet  bore 
and  palm-trees.     Th^se  buildings  consist  only  of  one  it  with  wonderftil  fortitude  and  resignation.     He  him- 
a|>artiBent,  and  the  fire  is  placed  in  the  centre.     Tbetr  self  died  in  179S,  and  was  succeeded  by  his  brothen 
bedclothes  are  formed  of  the  plantain  leaf,  of  which  The  P^lew  islands  have  repeatedly  bedi  visited  since  • 
alio  their  dishes  are  made,  though  of  the  latter  some  this  period.     Several  Europeans  now  reside  on .  themw 
ut  composed  of  earthen- ware,  or  of  the  shell  of  cocoa-  The  munificent  gift  of  the  East  ^ndia  Company  (who 
nut  neatly  polished.    Their  best  knives  are  of  mother-  have  since  sent  presents  of  a  similar  kind)  has  been 
of-pearl ;  others  are  formed  of  a  large  muscle-shell,  or  attended  with  complete  success.     The  live  stock,  with 
<plit  bamboo.      Their  warlike   weapons,   resembling  the  exception  of  the  sheep,  which  have  entirely  failed^ 
those  of  the  other  islands  of  Polynesia,  are  the  spear  have  multiplied  in  an  incredible  degree.     Two  crops 
thout  twelve  feet  long,  darts,  and  slings,  made  chiefly  of  rice  and  other  grain  are  now  annually  produced 
of  htmboo.    Of  all  kinds  of  fire-arms  they  were  com-  here ;  and  a  small  commercial  connexion  has  been 
pletely  ignorant  till  shown  by  Captain  Wilson.    Every  established  by  the  English  between  China  and  the  Pe- 
nan has  his  own  canoe,  on  which  he  sets  a'high  value,  lew^  Islands. 

asd  which  Bo   almost  regards  as  sacred.    They  are         See  Leiires.  Edifiantes  et  Cmrieuses,  Paris,  I2kna 

ikilfol  medianica ;  idleness  is  totally  unknown ;  and  vols.  xv.  and  xviti.     HiHoire  Giniral  det  Voyages,  vol. 

even  the  king  himself^  when  unencumbered  with  af-  xv.  4to.   Keete's  Account  of  the  Pelew  Islands,   Narra'^ 

^n  sf  state,  does  not  besnate  to  engage  in  mechanical  iiveofihe  Shipwreck  of  Captain  Wilson,  ^,  one  volume 

^'psrations.    Any  thing  like  religious  principles  seem  l2mo.     (t.  m.) 

iwt  to  be  cherished  among  them  ;  but  they  believe        PELTRY.     See  our  artide  CaNAnA,  Vol.  V.  page 

tint  the  soul  survives  the  dissolution  of  the  body.    Po«  8SS — S40,  for  a  full  account  of  the  fur  trade. 
^yS^n^J  is  allowed ;  but  they  are  by  no  means  distin-         PEMBROKE,  the  principal  town^  of  Pembroke^ 

gui&hed  for  unchastity,  or  promiscuous  sexual  inter-  shire,  is  delightfully  situated  on  a  navigable  creek  oT 

coorseL    Their  funerals  are  conducted  in  a  very  so-  .Mtlford  Haven,  called  Down  Pool,  over  which  there 

lemn  manner;  they  have  places  appropriated  to  aepul-  is  an  excellent  bridge.     It  waa  formerly  surrounded 

ture ;  md  they  frequently  ereet  unlettered  monuments  by  a  stvong  and  lofty  wall,  which  is  still  almost  en- 

«f  stone  over  the  spot  where  the  body  is  repbsited.  -tire  on  tlie  north  side,  where  it  is  flanked  by  several 

The  form  of  government  of  the  Pelew  islands  is  roo-  bastions- of  considerable  strength  and  thickness.    In 

BVGhieal;.but  admost  eve/y  islapd  seems  to  baye-a  :thiawall  there  were<  three,  gates,  on  thenoirth,  east^ 
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P«in%foke.  and  west  sidesj  and  a  postern  on  the  eouth ;  of  these  tjarniqg  to  the  eoath-east  it  aaeets  the  eait  Chddin  it  Pcttli 

rcmbroke*  gates  that  on  the  north  side  js  the  only  one  now  re«  Landshipping,  where  they  united  fonn  Milford  Haven ;  ^ 

^y*^**      maining.      The  town    consists  chiefly  of  one  long  the  length  of  which,  from  the  junction  (tf  the  two  riven  ^"^ 

'''^^'^^'^'^  street,  which  is  wide  and  well  built,  extending  from  to  the  sea,  is  16  miles,  and  its  mean  breadth  one  mile. 

east  to  west  on  the  ridge  of  a  hill,  and  terminating  at  Pembrokeshire  has  a  considerable  extent  of  coti^  Cm. 

the  west  end  in  a  steep  precipice,  on  which  the  castle  which  is  in  general  hillyi  with  almost  perpendicular 

10.  situated.    The  public  buildings  are  a  town-hall,  a  diffs.    The  natural  harbours  are  numerous  and  eiceU 

free  grammar-school,  two  churches  in  the  town,  and  l^nt :   that  of  Milford  Haven,  in  particular,  is  reckon. 

one  in  the  suburbs.    The  churches  are  of  great  anti«  ed  the  best  in  the  kingdom;  it  is  a  deep  inlet  of  tht 

quity,  but  they  are  no  way  remarkable  for  their  archi*  sea,  branching  out  into  numerous  creeks,  akeltend 

tecture  or  interior  decorations.    The  castle,  though  from  all  winds,  and  sufficiently  capacious  to  cootaia 

now  in  a  ruinous  state,  has  an  air  of  uncommon  gran*  the  whole  of  die  British  navjr.    North  of  Milford 

deur  and  magniBcence.     It  was  founded  in  1092,  by  Haven  is  St.  Bride's  Bay,  which  is  also  large,  and 

Amulph  de  Montgomery,  son  to  the  Earl  of  Shrews-  well  sheltered  from  all  wjnds  except  the  west:  the 

bury.    In  that  early  age  it  was  considered  as  impreff«  other  principal  bays  are  those  of  Fuhgard,  Newport, 

nable,  and  even  so  late  as  the  17th  century,  itmaoe  and  Aberkikor.    Near  St.  Bride's  BayisBonsay  It. 

a  vigorous  resistance  to  the  Parliamentary  forces,  but  land,  which  is  frequented  by  multitudes  of  migttting 

was  at  length  taken  bj  CromweU.      la  one  of  its  birds^  many  of  which  are  unknown  in  every  other 

apartments  Henry  Vll.  was  bom.   .In  the  rock  under  part  of  the  island;  there  are  also  some  small islandi 

the  castle  there  is  a  large  natural  cavern,  noted  for  its  on  the  south-west  side. 

fine  echo;  it  is  supposed  to  have  once  contained  a  The  climate  is  mild  and  salubricms,  and  iiutincci(3iM 

spring,  which  supphed  the  garrison  with  water,  there  of  longevity  are  numerovs  and  remarkable.    FnuiBi^ 

being  a  staircase  from  the  castle  communicating  with  being  almost  surrounded  by  the  aeai  this  coonty  ii 

it    Pembroke  is  a  borough  town,  and  is  governed  by  more  subject  to  rain  than  any  other  county  of  Eog* 

a  mayor,  two  bailiffs,  and  common  council;  and,  dong  land,  a  circumstance  which  the  great  dryness  of  tbs 

with  Tenby  and  Whiston,  returns  one  member  to  Par-  soil  renders  very  beneficiaL    Frost  seldom  oontinBci 

liaroent,  the  right  of  election  being  vested  in  ^e  long,  and  snow  never  lie^  more  than  a  few  dayi,  a* 

mayora,  bailiffs,  and  burgesses  of  the  three  boroughs,  cept  on  the  mountains  in  the  north.    The  quality  of 

Tl^re  are  no  manufiictoriea  in  the  town,  and  its  trade  the  soil  varies  considoably,  but  it  may  be  divided  into 

is  tilfling.    The  population  is  estimated  at  S415.  four  varieties ;  first,  a  strong  red  loam,  generally  fnn 

PEMBROKESHIRE,  a  maritime  ooun^  of  South  six  to  fourteen  inches  in  depth,  resting  on  a  stratum  of 

Wales,  is  bounded  on  the  north  and  west  by  St  George's  red  argillaceous  rock :  secondly,  a  dark  grey  loam,  fron 

Channel,  on  the  so^th  by  the  Bristol  Channel,  .on  the  six  to  twelve  inches  deep,  on  a  blue  and  brown  rock; 

east  by  Caermarthenshire,  and  on  the  north-east  bj  this  earth  is  most  abundant,  the  greater  part  of  the 

Cardiganshire.    Its  form  is  very  irregular,  in  conse*  surface  of  the  county  being  composed  of  it:  thirdly,  s 

quence  of  the  numerous  bays  with  which  its  coast  is  light  spungy  peat,  usually  on  a  dey  bottom;  this  toil 

indented.    The  greatest  migth  fVom  north  to  south  is  veiy  unproductive,  but  is  much  improved  by  lime* 

is  about  SO  miles;   the  greatest  breadth  S3,  and  the  manure:  fourthly,  a  rich  loam  of  oonsiderable depth, 

shortest  diameter  IS;  the  circumference  measures  115  on  a  substratum  of  limestone   rock;  this  viriety, 

miles.     The  superficial  extent  is  estimated  at  6lO  which  is  .confined  to  the  southern  district,  ii  vdl 

square  miles,  or  S90,iOO  acres.     It  is  divided  into  adaptedfor  the  culture  of  com.                                    ' 

aeven  hundreds,  and  these  again  into  145  parishes;  This  county  is  not  repiarkable  for  its  mioendtrei«Ml 

it  contains  one  city,  and  seven  market  towns.     It  lies  sures.    Several  attempts  have  been  made  at  different 

in  the  diocese  of  St.  David's,  and  sends  two  members  times  to  procure  gold  and  silver,  but  thai  have  aU 

to  parliament.  ways  proved  fruitless.    There  are  some  lead  mines  oa 

With  regard  to  external  aspect,  this  county,  though  the  Tivy,  the  ore  of  which  is  said  to  be  of  a  superior 

greatly  diversified  by  an  alternation  of  hill  and  dale,  is  quality;  though  formerly  worked  with  great  savin- 

the  most  level  part  of  Wales,  and  seems  to  bear  a  closer  tage,  they  are  at  present  abandoned.    Limestone  sod 

resemblance  to  the  English  counties.    The  hills  are  of  ocwl  are  found  in  abundance  in  the  southern  pert  of 

moderate  elevation,  except  in  the  north-east  district,  the  county ;  the  coal  is  by  no  means  good,  but  the 

where  a  chain  of  considerable  height,  named  Percelly,  limestone  is  of  a  superior  quality^  and  equally  i^l 

extends  about  10  miles  from  east  to  west.    The  scene*  adapted  for  manure  and  building.     Freestone  is  iko 

ry  on  the  banks  of  the  Tivy,  and  in  many  places  along  plentiful,  and  is  exported  in  large  qoantities.  There  IR 

the  coast,  is  beautiful  and  romantic ;  but  it  is  in  gene-  some  mineral  springs,  chiefly  of  the  chalybeate  kind, 

jral  uninteresting  from  the  scarcity  of  woods  and  plan*  With  regard  to  agriculture,  Pembrokeshire,  tfaooghAi 

tations,  there  being  almost  none  in  the  county  except  much  improved  of  late  years,  is  atill  very  defeditc*" 

in  aome  spots  on  the  west  coast  The  farms  vary  in  extent  from  50  to  500  acres;  the 

Kiven.            "^^  rivers  of  Pembrokeshire  are  numerous ;  the  average  siae  is  about  200  acres.    They  are  almost  sU 

principal  of  these  are  the  Tivy,  the  east  Cleddau  and  let  from  year  to  year,  though  some  proprietors  gtsot 
west  Cleddau.    The  Tivy  rises  in  the  north-east  of    leases  usually  for  a  term  or  three  lives.    The  sven|e 

Cardiganshire,   and  entering   this  county  at  Devy,  rent  and  tithes  of  a  square  mile  amount  to  JKiS^ 

forms  jts  boundary  on  the  north-east,  passes  the  town  The  farms  are  of  a  mixed  description,  grsin  being 

of  Cardigan,  and  falls  at  Kenmaes  Head   into  the  raised  on  all  of  them,  and  a  part  of  each  being  appro- 
Irish  sea.    The  east  Cleddau  rises  in  the  north  of  the    priated  to  the  dairy  and  the  rearing  of  catUe.   The 

county,  and  after  forminff,  during  a  part  of  its  course,  aystem  of  husbandry  is  wretched  in  the  extreme,  it 
the  boundary  between  Pembrokeshire  and  Caermar-  being  common  to  exhaust  the  land  by  four  white  cropi 
thenshire,  flows  to  the  south-west  and  joins  the  west  in  succession,  and  then  frequently  to  lay  it  out  with- 
Cleddau  at  Landshipping.  The  west  Cleddau  has  its  out  any  grass,  seeds.  The  grains  commonly  raised  sre 
source  in  the  western  district  of  the  county,  and  run-  wheat,  barley,  and  oats,  and  in  some  parts  ry&  Tor* 
ning  in  an  easterly  direction,  receives  the  waters  of  nips  and  peas  are  cultivated  on  some  fiurms,  but  with 
the  Hiog  near  Haveribcd  west,  where  it  becomes  salt;    no  great  success.    The  implementa  used  in  husLsndry 
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bto-neof  the  iBo»t  awkward  and ' despicable descriptioti. 
^'  This  county  produces  a  superior  breed  of  jet-black 
f^  ctttle,  with  spreading  boms*  wbich  are  in  great  re- 
qoeit  in  the  English  market,-  where  they  meet  witb  a 
leady  sale.  Lime  is  extensively  used  for  manure ;  and 
in  tome  paits  shelly  sea-sand  is  used  with  advantage 
for  barley  crops.  Draining  has  been  carried  to  some 
extent,  and  considerable  tracts  of  land  have  been  re- 
ckimed  by  means  of  it.  The  'waste-  lands  of  the 
county  consist  of  about  22,2S0  acres,  which  are  chiefly 
lued  as  8beep»>  walks. 
Kfce  This  county  possesses  no  manufactures  deserving  of 
ikff.  pirticolar  notice.  There  were  formerly  some  tin 
works  on  the  Tivy,  and  a  cotton-mill  at  Haverford- 
west, both  of  which  are  now  discontinued.  With  all 
the  adyantages  presented  by  its  numerous  natural  har- 
boars  and  great  extent  of  coast ;  its  commerce  is  very 
limited,  being  confined  to  a  little  coasting-trade,  chief- 
ly for  the  exportation  of  cheese,  butter,  stone,  coal  and 
cnhn.  The  fisheriesj  are  productive,  but, .  from  the 
wint  of  capital,  are  not  carried  on  to  any  extent. 
There  are  a  number  of  fishing  towns  along  the  coast: 
Fiihgard,  in  particuhir,  is  noted  for  its  trade  in  her- 
riogf;  the  warious  creeks  abound  with  oysters  and 
other  fish.  There  are  also  several  salmon  fisberies,  the 
nlxnon  being  plentiful  in  some  of  the  rivers;  near 
KiJgerran  on  the  Tivy,  there  is  a  remarkable  salmon 
leip,  where  that  fish  is  caught  in  great  abundance. 
^.  Pembrokeshire  anciently  formed  a  part  of  the  pro- 
Tince.of  Dyfed,  which  also  comprehended  the  conn- 
ties  of  Camnartheh  and  Cardigan,  Nothing  of  its 
history  is  known  previous  to  the  Roman  invasion,  and 
the  only  proofa  or  its  being  occupied  bv  that  people, 
ire  drawn  from  the  works  wbidi  they  nave  left  b^ 
hind  them.  The  great  western  Roman  road  entered 
the  county  at  LJanvymacfa,  and  proceeded  in  a  straight 


line  to  Menapia,  at  its  western'  extremity.  Another  Fonbroko. 
Roman  road  led  from  the  great  road,  to  the  station  ahii^ 
called  Ad-Vigesimum,  the  site  of  which  has  been  ^^^"^0^ 
lately  ascertained  by  Mr.  Fentcm  to  be  die  spot  called 
Gastle  Flemish.  Several  tumuli,  the  remains  of  a 
small  cainp  and  Roman  bath,  and  other  traces  of  their 
establishment,  have  also  been  discovered.  After  the 
departure  of  the  Romans,  its  history  is  for  a  long  pe* 
rjod  involved  in  obscurity.  During  the  Danish  uva- 
sions  this  district  suffered  repeatedly  from  their  attadcs. 
After  the  conquest,  it  was  subdued  by  one  of  those 
militanr  adventurers,  to  whom  the  English  king  Wil- 
liam if.  had  given  permission  to  hold  by  knights'  ser- 
vice  under  himself,  whatever  lands  they  might  wrest 
from  the  Welsh.  In  the  war  of  the  Roses,  the  Earl 
of  Richmond,  afterwards  Henry  VII.  and  his  mother, 
were  besieged  in  Pembroke  castle ;  and  in  this  county 
he  landed  on  his  enterprise  against  Ridiard  III.  and 
was  immediately  joined  by  a  strong  body  of  WcUl 
In  the  civil  wars  of  the  17th  century,  several  of  its 
castles  were  garrisoned  for  the  kins,  and  skirmishes 
took  place  in  different  quarters  of  it  From  that  pe- 
riod nothing  occurred  to  disturb  the  tranquillity  of  the 
county  tijl  1797»  when  considerable  alarm  was  excited 
by  the  landing  of  a^Fraich  .force.;  but  on  the  assem* 
biing  of  the  military  of  the  county » they  capitulated  on 
the  day  after  their  disembarkation. 

According  to  the  parliamentary  returns,  the  popula-  Topulttloiu 
tion  of  this  county  stood  as  follows:  in  1801,  there 
were  11,869  houses,  and  56,280  mhabitants.  In  1811, 
the  population  had  risen  to  60,6l5»  or  19  to  the  square 
mile;  of  whom  83,338  were  employed  in  agriculture; 
the  averaffe  net  product,  or  rent  and  tithes' of  a  family, 
amountecf  to  £24.  See  Tta  Beauties  of  England  and 
Walesf  yd.  xviii.  p.  734,  and  Malkin'a  Tour  in  South 
Wales,  vol.  ii.  p.  177. 


PENDULUM. 


^  Pendulum,  in  mechanics,  denotes  a  heavy  body,  so 

^soipcnded  that  it  may  vibnte,  or  swing  backwards  and 

forwttdi  about  a  fixed  point  by  the  action  of  gravity. 

Wheira  heavy  body,  suspended  in  sudi  a  manner  aa 
to  be  at  liberty  to  move  round  a  fixed  axis,  is  drawn 
vide  from  the  vertical  position,  and  abandoned  to  the 
sctian  of  gravity,  its  oscillations  are  all  sensibly  equal 
in  point  of  duration.    It  is  uncertain  by  whom  this 
Koarkable  $ict  was  fost  obaerved;  but  the  oelebri^ted 
Gilileo  is  nniversaUy  acknowledged  to  have  been  the 
£nt  who  pointed  out  the  important  advantages  that 
night  be  derived  from  it,  by  employing  the  pendulum 
to  measure  email  (|eterminate  intervals  of  time.    The 
general  properties  ^f  the  pendulum  were  made  known 
by  the  publication  of  the  Systema  Comfctimy  in  1632, 
ttui  more  particularly  by  that  of  the  Dialog^  de  Motu^ 
in  1659,  wer  whidi  time  the  instrument  began  to  be 
geoerally  employed  by  astronomers;  but, forwent  of 
lome  convenient  method  of  counting  die  number  of  oe- 
cillati(ms,  and  of  supplying  the  loss  of  velocity  occa- 
siooed  by  the  resistance  of  the  air,  and  the  friction  of 
tbe  axis*  no  gr^  advanta|;€  was  derived  from  its  use 
tiU  thne  defects  were' obviated  by  Huygens.    Under 
the  aitide  Hobologt,  a  ftdl  account  has  been  given  of 
Aeingenioua  mechanical  contrivance,  by  means  of  which 
this  distinguished  philosopher  connected  the  pendulum 
with  the  wheel  work  of  a  dock ;  and  of  the  methods 
which  have  since  been  devised  to  compensate  the  effects 
of  a  variation  of  temperature,  on  the  materials  of  which 
it  may  be  constructed,  in  order  to  render  it  a  perfectly 
accurate  regulator  of  time>pieces, 
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The^eory  of  the  pendulum  forms  a  branch  of  me>  Pendulum. 

ehanics,  and  has  therefore  been  already  oonatdered  un-  ^■^^  y«^ 

der  that  article.    Our  principal  object  in  the  present 

article,  is  to  give  an  account  of  some  of  the  more  recent 

and  accurate  experiments  which  have  been  made,  widi 

a  view^  to  determine  the  length  of  a  pendulum  making 

a  certain  number  of  osdllatiens  in  a  ^ven  tim^— 4Ui 

element  of  great  importance  in  physical  astronomy. 

But  as  the  pendulum  in  such  experiments  is  always 

made  to  oscillate  in  the  arc  of  a  cirde,  in  whi^  case 

the  oscillations  in  arcs  of  different  lengths  are  not  ex- 

acdy  isochronous,  it  will  be  requisite  previously  to  in« 

vestigate  the  series  which  expresses  the  time  of  an  oedl- 

lation  in  a  circular  arc  of  any  amplitude  whatever,  in 

order  to  know  the  value  of  the  required  correction.  We 

shall  then  briefly  notice  a  few  formulae,  immediately  de« 

-rived  from  the  series  whieh  are  required  in  dedudiM^ 

the  length  of  the  seconds  pendulum,  from  one  of  whi(£ 

the  length  has  been  determined  by  experiment ;  prefer* 

ring  the  reader,  who  is  desirous  of  information  with 

regard  to  die  oscillation  of  pendulums  in  cydoidal  arcs, 

.  to  the  artide  on  Mbchah ics,  already  mentioned,  m 

to  the  profound  and  elegant  treatise  of  Huygens,  enti-    . 

tied  Horologium  OsciUatoriusn. 

In  order  to  compare  with  greater  fadli^  the  times  of  8criot  for 
the  oscillations  of  pendulums  wiUi  each  other,  geome*  ^be  time  of 
tricians  have  imagined  a  simpie  pendulum^  composed  of  ]^^  l\t^* 
a  heavy  point  of  matter  suspended  at  one  extremity  of  ^^  ^^^^ 
a  wire  or  thread  without  weight*  inflexible  and  inex^ 
tensible ;  the  other  extremity  being  attached  to  a  fixed 
point.  To  determine  the  time  of  an  osdllation  of  sach  a 
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PeoduliuD.  pendulum  in  a  drettl8rarc«ktBA&^  PlateCCCCLyill.  The  valaet  of  the  definite  ihtegiab  A^  A^i  A^&e.PadJ 

_-  r  —   Fig.  1.  bethe  aic  in  which  it  oscillates,  C  tlie  centre  of  the  ^re  so  related  to  each  other,  that,  if  one  is  known,  the  '^ 

^^'^iiT  ^^®»  ^^  P®*P*  ®^  suspension,  C A  a  vertical  line,  and  P  ^st  can  easily  be  deduced.    On  diminishioff  the  ex- 

ccccLvm.  ^^  p^^  ^^  ^^  material  point  in  any  part  of  the  arc.  ponent  of*  by  unity,  we  find 

**  *        Draw  BD  6  and  PE p  perpendiculars  to  CA,  and  put     f^^jndx      «^ia/a rs     M9^tL  —  y\  r    ^*-Ur 

the  radius,  or  length  ot'thrpendulum  equal  /.  AD=6,  fSpfL^^  _x^Wb  *  ~  4:«_,.gCg?j:^ j /:r:^^ 

and  AE=x.    Then  if  #,  S,  and  V,  rgpresent  the  time,  J  Vbx^$^               n                      ^^   J  Vb  *— x^ 

space, and  velocity  respectively,  the  dffierential  relation.  At  the  limits  «=5,  and  «=0*  the  fkctor  ^/bT^ 


according  to  the  theory  of  dyn^ics,  is  di=:-^.  But    ^^/'  *^ '  therefore,  on  passing  to  the  definite  id- 

S=arc  AP ;  therefore  d S  s=  d  arc  AP  =   ^JZ — ^'  A,  = -i-^ZllI ,  A     . 

where  the  negative  sign  is  taken,  because  the  arc  dL    putting  successively  ii=l,  fis=2y  nzz8,  &c.  in  this  equa- 
minishes  as  /  increases.    Also  V,  or  the  velocity  acqui-    tion,  we  obtain 
red  by  descending  from  B  to  P,  is  equal  to  that  acquis 

red  by  falling  through  D£,  or  equal  to  ^2  ^  .  D£,  p 
being  the  accelerating  force  of  gravity.  HencCi  since 
J)E=zb—a,      ' 

dt  5s    ,  ; 

or,  putting  this  fraction  under  another  form, 

yl  dm 


A,  =  i«A,= 


1.8.5 


qV'K&c 


P      vAx— «»      /         «• 


2.  4 

With  regard  to  the  value  of  A^  we  ha^ 

y^-^dx  r  2«— * 

~^= =  =:  arc   I  cos.  =:  — ^ — 


1  ^-oonst 

This  integral  taken  between  «=:0  and  xzzhf  givef 
The  integral  of  this  differential  is  not  known  under    A^  =  «• :  ar  representing  the  ratio  of  the  circumference 
a  finite  form ;  to  obtain  it  in  a  series,  the  factor  of  a  circle  to  its  diameter.^  Substituting  these  valua  of 

— ^  A^  A^,  Aj,  &C.  in  the  series,  we  have  ultimately 


powers  of  X.    The 


must  be  developed  acoording  to  the  7/  r ,,   l^  _*.,**•**/* V     1*  •  8* .  fflM' 

'he  binomial  theorem  gives  '=  '     ^  j^+  «« .  2  +v:7\i)  +8»  .4» .  6.^ 


i»  ,1.8.5    a»  . 
4"+r4:6*8  + 


&c 


■} 


&C. 

dx 


X     1 

4 


2' 2 .4    4 


.^  + 


From  this  series  the  following  formulae  are  essfly 
deduced. 

1st.  When  the  angle  made  by  the  pendulum  on  etch 
side  of  the  vertical  remuns  constant,  or  when  the  oedl- 

lations  «re  performed  in  equal  arcs^  the  ratio  — isooa- 

stant,  and  i  varies  aa  tj —  \  that  is,  the  timetfoM  of 

9 


consequently 

1.8  .6    *»    ,   ,       7 

The  integrals  of  the  different  terms  of  this  expres- 
sion are  all  comprehended  under  the  general  form 

/-^  a^  dx 

n  being  a  whole  positive  number,  or  zero,  and  A  a  co- 
efficient varying  with  n.  To  obtain  the  time  of  descent  . 

from  B  to  A,  the  integrals  must  be  taken  from  xzzb  /l'   whence 

to  af=0.    Let,  therefore  A^  be  the  value  of  the  integral  ^  "^ 

i  :  V  ::  J ^      J—, 


eiUation  is  dirtelly  as  the  square  rooi  cf  the  length  rftke 
pendtdum,  and  inversely  as  the  square  root  of  tie  aecdt- 
rating  force  qf  gravity. 

2d.  Similarly,  for  any  other  simple  pendulum  f, 
which  makes  one  oscillation  in  the  time  t^,  if  will  vary 


/; 


—  a^dx 
'/bx  —  a* 


or 


taken  between  these  limits,  the  index  of  A  correspond-  2  :  r  :  :  /• 

ing  to  the  exponent  of  x,  so  that  A^^,  A^,  A,,  &c    ihsils,  thelengtht  of  two  simple  pendukims^oscittixtingm 

may  be  the  values  of  nrnUar  arcs,  and  incited  by  the  same  forces,  are  to  each 


other  as  the  squares  of  the  times  of  their  osdi 
8d.  Let  N  be  the  number  of  oscillations  made  by 


r-^'     r-^^^    ri^^M=, &c      

J  '/bX'^s^^J  '/b  X'^a^Jj/bs'i^x*  a  simple  pendulum  in  the  time  T,  we  shall  have /= 

taken  between  the  same  limits,  and  let  i  be  the  time  T^  ^^  osdlktions  being  all  of  equal  doratioii ;  also 

of  an  entire   oscillation,  which  is  double  the  time  of  N  ' 


descent  from  B  to  A,  we  shall  have 

A"I  A      1    .-       1.3 
'=^-lA,+- 

&C 


A,+5  4A,+ 


} 


for  any  other  pendulum,  if^^^    Substituting  these 
1  .  S .  5  ^  * 

.  i  A,  +  274 7g h ^3+    values  of  /  and  P  in  the  last  proportion, 

T*N'«:T«N«; 


T« 
I  'f  "  ~- 


•  The  flirt  fttiwlw  the  ptndiaamwMgtnn  by  the  ccltbn«edJim»Gi^  inaUiij 

•ppenOix  to  a  smdl  tieadw  pabuiriMd  at  Glasgow  in  1678,  entided,  «  The  Gicat  aad  New  Art  of  W«ghing  Vaniqr.  ♦ 
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^  md  iDppoiiflg*T  and  T'  to  be  equals  has  a  known  relation  to  the  figare  of  Ae  earth,  whicb^  Pendulum. 

'  /  •  f  •  •  N'*  •  N*  •  therefore,  may  be  determined,  by,  observing  the  length 

tb.t  ii,  <««  lengths  ofti^timpU  penduhtmt,  inciUd  by  the  f  jj*  ;**»"?»  pendnlum  at  different  points  on  its  sur- 

AL,    ~j  ^^-/r.<:._  .■ll;»-//i.  «»..   «».  ^i».^»./^  ""*•   I*>  *"•»  ▼•«''.  the  accurate  determination  or  tbw 

T^i!^?^t^l^,r^e  ^mA^l/^^  '"«»'» «f  *e  pendulum,  is  a  problem  not  only  extmn^ 

f'f[T^i^Jl2S^     -^  ^  Jy  corious  in  itself,  but  highV  interesting  in  account 

ttons  theu  make  tn  equal  times,  •-  ..    2 |.  .    '  •  «      --j.       •     ^  -.l 

The  fcngth  of  tfiTwKsond.  pendulum  is  obtained  by  ^  ««  nnmed.ate  connexion  w,th  one  of  the  great- 
the  help  ofthis  proportion ;  fir  it  would  be  impossf.  ^^'^^  "»«?»  important  question,  m  tbe  natural  history 
Ueby  «y  mec£mSl  me^s  to  give  such  a  length  2?  *''v' •■'^'*'    ^^  ^^y*"^  Astronomy.  Vol.  II.  p. 
tos  pendulum,  that  it  would  make  uredsely  86,400  '  "*' 
Mcillationi  in  a  day ;  but  when  /,  tbe  length  of  a  pen- 
dulani,  which  makes  a  certain  number  M  of  oscilla- 
tions in  a  day,  is  found,  it  is  easy  to  deduce  Z',  the  ..  .     l  _      .v  j  i  «  i.-      >    i 
length  ofthe  pendulum,  which  makes  any  given  num-  '^J^TTP^u^  *°"fl  ?*  Efn5>"'«™  «f  »"«  clock, 
ber  N  of  oscillations  during  the  ssme  4«ne;  for  l'=  which  had  jjeen  regulated^at  Pans,  according  to  mean 

v,  *  ^^  time,  by  a  line  and  a  quarter,  f  bis  phenomenon,  when 

/ .  —y-.  announced  in  Europe,  appeared  so  verv  extraordinary, 

^''      .    .  .       ,  ,         .....        .  that  it  did  not  obtam  implicit  credit  till  confirmed  'ov 

4th.  By  the  nispwtWD  oCthe  series,  it  is  evident  th«t  the  observations  of  Varin  and  Deshayes,  in  the  islands 

wlKntlwarcoro8cdlationis8maU,(andcBrei8tiikenthat  of  Qoree  and  Cayenne,  and  in  various  p'.aces  in  the 

this  be  the  case  in  aU  expenmrats  on  the  I>endulum,)  the  We«t  Indies.    It  was  then  demonstrated,  6oth  by  Huy- 

quantity  *.  which  expresses  the  versed  sine  of  half  the  gens  and  Sir  Isaac  Newton,  that  the  cause  of  the  phi 

lie  w  very  small  in  otnnpsrison  of  the  radius.    In  this  „omenon  was  to  be  referred  to  the  dimmution  of  gravity 

oi^  therefore^  the  senes  wiU  oonvarge  npidiy,  so  that  occasioned  by  a  compression  of  the  earth  at  the  poles ; 

tbe  Kcond.  and  all  the  higher  powers  of  4-.  may  be  re-  ?°^  ""<«  .*"*  »•"«,  the  measurement  of  the  pendulum 

^    z  has  occupied  much  of  the  attention  of  astronomers,  and 

jeeted  withoat  sensible  error.    The  time  of  an  oecill|i-  formed  a  material  part  in  every  inquiry  relative  to  die 

«». »!....«».  i,.M»M  .:«.hr       /T  f ,  ,  *  1  .  ^  *8"™  <»f  *e  "«'*•    The  French  academicians,  Bou- 

tiflii,therefcw,b«omessimplyir  ^      J  1+— I  ;  or,  g^„^  Q^i^,  ,„j  Condamine,  when  engaged  in  mea- 

ailing  hsir  the  arc  of  oscillation  A,  and  introducmg  •«™?^f'e  ^"^S^  of  a  meridional  degree  in  Peru,  made 

the  tme.  instead  of  the  vened  sine,  we  obtain  \«^^  "T^  **^  observations  on  Ae  pendulum  m 

' •    1  A  'A  jwaces  near  the  equator;  but  the  results  of  their  expe- 

i  s  w^j\L  i  1 4-**°*        \  ;  for  i=5?2^—  nearly.  riments,  although  thev  put  the  fact  of  the  compression 

^  ^  I  l6     j   *  "*      2  ^*  ofthe  earth  beyond  all  doubt,  did  not  agree  so  well  with 

5ih.Ifthearcbediniinishcdmdefinitely,thetimeof  an  ^^^  other  as  to  give  any  satisfactory  information  with 

A-T-  ^  regard  to  its  amount.     Nutnerous  experiments  have 

oscillation  becomes  wy  Z.  ;  therefore,  putting  t  =:time  since  been  made  to  determine  the  length  of  the.pendu« 

f  ^       ^    ^  lum  in  various  parts  of  the  world,  but  as  the  greater 


in  la  jre  indefinitely  anall,  and  l'=:time  in  the  are  58A,  part  of  them  appear  to  have  been  performed  with  an 

we  obtain  ^  apparatus  by  no  means  suited  to  the  extreme  delicacy 

i*  i' .  •  1  •  f  1  -l!!5l_A  7      viKonM  ®^  ^^®  operation,  little  dependence  can  be  placed  on 

».  r  .  •  1 . 1  laf — jg- 1  ,  wnence  ^^^  ^.^j^     ^j^^^  ^  ^^^^^  ^^  p^^.^^  ^^^  ^^  ^^ 

{sin.*  A  *)  .     .  countrymen  Mr.  George  Graham  and  Mr.  Whitehurst, 

14- — rc~  ( »V^»  substituting  for  may  be  mentioned  as  being  amongst  the  most  accurate 

J  and  ingenious.     But  the  first  measurement  obtained 

i  and  /  their  Taluea  —    ^.  as  before,  ^^  •  "^^'^^  perfectly  unexceptionable,  and  with  the 

N  *  IP  most  scrupulous  attention  to  every  circumstance  which 

r       sin.*  A  )  could  possibly  influence  the  results,  was  that  of  Borda 

NrsN'  }  1+ — jg — >  .  and  Cassini,  afler  the  introduction  of  the  "  Syst^me 

--  a       ^«    m.  .         ^       M^trique"  in  France.    The  immediate  object  which 

Hence,  when  N',  the  number  of  osciUationa  m  an  these  distinguished  philosophers  had  in  view,  was  to 

^  r^l/^^^^nng^givm  tune  has  been  observed,  we  determine  the  relation  of  the  seconds  pendulum  to  the 

obtMn  N,  the  number  of  osciUaUona  which  the  same  ^etre,  or  ten-millionth  part  of  the  quadrant  of  the  me- 

pendulttm  would  have  made  m  an  arc  mdefinitely  ndian,  which  had  been  selected  by  the  academy  as  the 

tmaU  dunng  the  same  time.  unit  or  basis  of  a  consistent  and  philosophical  system 

Tbelb««l.  ««yj.  diowathat  Iha  laigth  «f  "'""""""^^^..^.^^.p^,^^ 

the  pendulum  mriea  as  the  accelerating  force  of  grrn^       The  apparatus  which  Borda  employed  in  hiaexperi«  Dcseiiption 

^ty,  when  the  times  of  oscillation  continue  equaL  ments  was  constructed  in  the  following  manner.    TheofBorda't 

Nov,  it  ia  known,  thai  on  aeoount  of  the  oblate  sphe-  pendulum  of  experiment,  was  formed  of  a  ball  of  phK  •PH'stu*- 

nndal  form  of  the  earth,  and  its  rotatory  motion,  this  tina,  attached  to  a  metallic  wire,  and  suspended  from 

f<>rce  is  not  a  constant  quantity,  but  increases  as  we  the  extremity  of  a  block  of  stone,  whicb.reeted  on  tb^ 

•dvance  towards  the  pole,  both  on  account  of  tbe  great*  top  of  a  wall  of  solid  masonry.     It  was  plaoed  atsucb 

5  proximity  to  the  centre  of  the  mass,  and  the  dhninu-  a  neight,  that  the  ball  was  nearly  on  a  level  with  the 

tioD  of  the  centrifiigal  force.    Hence,  in  order  that  a  centre  of  the  bob  of  a  clock  penduiom  placed  at  9,  little 

pendulum  may  continue  to  make  the  same  number  of  distance  behind.    The  oscillations  of  the  two  pendu- 

fieciUations  in  a  given  time,  it  roust  be  shortened  as  lums  were  observed  through  a  small  telescope^  ^aced 

it  it  Gtfried  towards  the  equator  ;  and  the  variation  of  at  the  distance  of  six  fast,  whkh,  by  enlarging  the  arc 

its  length  in  different  latitudes,  affords  an  accurate  mea-  of  oscillation,  and  augmenting  tlie  apparent  vehKaty, 

«are  of  the  Ibree  of  gravity.    But  the  fonoe  of  gmvi^  enabled  the  ofaaerver  to  determinatha  nuropnlof  €Pi»' 
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Pendulam.  cidence  with  mnch  greater  precision.  In  order  that  no 
^■"^'V^^  di&turbance  might  be  occasioned  by  the  influence  of  the 
external  air«  the  whole  apparatus,  including  the  clock, 
was  placed  within  a  wooden  case,  having  gliMs  windows 
in  front,  throuffh  which  the  oscillations  were  observed. 
This  general  disposition  is  represented.  Fig.  2. 
Plats  The  pendulum  was  suspended  by  means  of  a  knife- 

ccccLTxii.  edge,  which  oscillated  on  a  plane  of  steel.  AB,  (Fig.  S,) 
Figs.  8,  3.  represents  the  knife-edge,  CD,  an  appnsndage  to  which 
the  wire  was  fixed,  £F  a  screw,  furnished  with  a  nut 
GH,  by  means  of  which  the  oscillations  of  the  knife 
edge  were  regulated,  and  rendered  of  equal  duration 
with  those  of  the  pendulum.  When  this  svnchronism 
was  established,  the  oscillations  of  the  penoulum  could 
not  be  sensibly  influenced  bv  those  of  the  knife^dse 
and  its  appendages,  because  the  centre  of  gravity  of  the 
separate  system  which  they  formed,  being  extremely 
near  the  plane  of  suspension,  an  infinitely  small  effort 
was  required  to  bring  the  oscillatory  movement  of  the 
knife-edge  into  pernct  accordance  with  that  of  the 
whole  system.  The  plane  of  suspension  was  fixed  to  a 
Fig.  4.  plft^  of  copper,  IKL,  (Fig.  4.)  and  attached  to  the  block 
of  stone,  (Fig.  2.)  in  such  a  manner  as  to  be  in  a  position 
perfectly  level.  The  knife-edge  was  placed  over  the 
opening  ST ;  and  when  an  observation  was  finished,  it 
was  moved  aside  towards  S,  and  its  place  taken  by  a 
rule  with  which  the  lensth  of  the  pendulum  was  to  be 
compared.  For  suspendinff  the  ball,  metallic  wires 
were  chosen,  on  account  of  their  being  more  uniform 
than  threads  composed  of  vegetaUe  substances ;  and 
the  iron  wire  was  selected  as  bein^  the  lightest*  and 

5 resenting  least  surface  in  proportion  to  its  strength. 
*he  ball  was  nearly  sixteen  one-sixth  lines  in  diame- 
ter, and  weighed  9911  grains-*-«  little  more  than  seven-^ 
teen  ounces. 

The  lower  extremity  of  the  wire  was  fixed  by  means 
of  a  pressure  screw  in  the  top  of  a  small  spherical  cup 
Fig.  5.       of  copper,  Fig.  5.  of  the  same  radius  as  the  ball;  and 
the  ball  being  covered  with  a  thin  layer  of  tallow,  and 
then  put  into  the  cup,  adhered  to  it  in  virtue  of  the 
atmospheric  pressure*  and  the  perfect  contact  of  the 
surfaces.  By  this  contrivance  an  opportunity  was  given 
of  suspending  the  ball  successively  by  opposite  points 
of  its  surface,  whereby  any  error  could  be  corrected 
which  might  be  occasioned  by  its  unequal  density  or 
imperfect  sphericity.    The  other  end  or  the  wire  was 
Bx^  also  by  means  of  a  pressure  screw  to  the  appen* 
dage  CD  of  the  knife-edge.    The  trial  pendulum  was 
of  such  a  length  that  it  made  a  little  less  than  one  os- 
cillation, while  the  pendulum  of  the  dock  made  two,  so 
that  their  movements  coincided  only  at  intervals,  longer 
in  proportion  as  one  oscillation  of  the  trial  pendulum 
was  more  nearly  equal  to  two  of  the  clock. 
Method  of     A  small  drde  of  black  paper,  crossed  with  two  white 
fouDUng     lines,  was  pssted  on  the  bob  of  the  dock  pendulum,  tp 
the  oocdla-  ^gfy^  ^^  ^n  index ;  and  both  pendulums  being  at  rest, 
"**         thegUuMO  was  placed  in  the  direction  OPE,  so  that  the 
wire  of  the  pendulum,  when  seen  through  it,  fell  upon 
the  intersection  of  the  white  lines.    A  dark  screen  was 
idso  placed  at  a  little  distance  before  the  pendulum,  the 
vertical  edge  of  which  concealed  half  the  wire.    This 
dinxMidon  being  made,  the  dod^  was*  put  in  motion, 
and  its  rat^  having  been  accurately  determined,  the 
trial  pendulum  was  alsa  made  to  oscillate.    Suppose, 
now,  that  at  the  outset  the  wire  disappeared  behind  the 
screen  before  the  cross ;  as  the  times  of  osdllation  were 
not  accurately  as  two  to  one,  the  interval  between  the 
disappearances  would  decrease,  till.at  length  both  ob- 
jects eame  to  pass  bdiind  the  screen  at  the  same  instant 
The  instant  of  ^his  first  ooincidenoe  was  observed,  the 
MSillatkms  then  b^an  to  disagree,  afterwards  to  ap« 


proach,  till  at  length  a  secon4  coioddenee  took  plioe.  puJ 
In  the  interval  between  the  two  coiqddences  Uie  dock  ^ 
had  gained  two  seconds  on  the  pendd)im,,so  that  the 
ratio  of  the  times  of  oscillation  of  the  two  pendulums 
was  given.  The  coincidences  were  observed  till  the 
oscillations  Jsecame  so  sma|l  that  the  observations  could 
not  longec  be  made  with  sufficient  accuracy.  A  scale 
was  placed  at  a  little  distance  behind  the  penduloQi 
graduated  into  minutes  of  a  degree,  to  measure  the  asu 
plitude. 

The  rule  which  was.  employed  in  the  measuiemeDt  im 
was  of  platina,  and  exceeded  1 2  feet  in  length.  It  yiu  tei| 
covered  by  another  rule,  or  sheath  of  copper,  U^  feet  '"'^ 
in  length,  and  firmly  attached  by  means  of  Uiree  ores,  i 
sure  screws  to  the  upper  extremity  MN,  (Fig.  ^)  of  ^J 
the  platina  rule,  but  at  liber^  to  slide  along  it  at  the  f^  ( 
lower.  By  this  means,  the  difierence  of  the  expansion 
of  the  two  rules  was  indicated ;  for  their  divisions  be* 
ing  made  to  coindde  exactly  at  a  certain  tamperatore, 
and  the  dilatation  of  copper  bdng  greater  thsn  that  of 
platina,  upon  any  increase  or  diminution  of  tempen- 
ture  the  divisions  would  no  longer  coindde.  Hie 
distance,  therefore,  between  the  corresponding  divi- 
sions, indicated  by  a  vernier  ST  fixed  to  the  platina 
rule,  and  observed  through  a  rectangular  sUt,  PR,  in  the 
copper,  gave  the  ratio  of  the  dilatation  of  the  two  me- 
tals, whence,  the  dilatation  of  copper  having  been  pn< 
viously  determined  by  experiment,  the  absolute  dilata- 
tion of  the  platina,  at  any  temperature,  could  easfly  be 
deduced.  The  lower  extremity  of  the  rule  was  anned 
with  a  graduated  tongue  of  platina,  which  coaldbepnH 
traded  by  pressing  on  the  button  £.  Its  divisions  were 
equal  to  the  rv^vvvth  of  a  toise,  a  vernier  hidicated  the 
tenths,  or  the  1200th  of  a  line  nearly.  The  upper  ex* 
tremi^  of  the  rule  was  terminated  by  a  transTerse 
ABCD  of  tempered  steel,  by  means  of  which  it  was 
suspended  in  the  plane  of  the  knife-edge,  (Fig.  S.|  The 
lower  surface  of  this  transverse  had  been  carefully  po- 
lished,, and  the  end  of  the  rule  was  brought  into  very 
close  contact  with  it,  so  that,  when  the  rule  was  bus* 
pended  in  the  plane  of  the  pendulum,  its  upper  extremi- 
ty was  exactly  on  a  level  with  the  pltoe  of  suspension. 

When  a  sufficient  number  of  comddenoes  had  been 
observed,  and  it  was  required  to  measure  the  length  of 
the  pendulum,  the  first  thing  necessiiy  was  to  bring  it 
to  a  state  of  perfect  rest  The  horizontal  plsne  IH, 
(Fig.  S.)  of  which  the  support  was  firmty  fixed  to  s  stone  Pfj 
projecting  from  the  wall,  (Fif. «.)  was  then  deTStedbf  ^* 
means  of  its  screw,  till  it  was  brought  into  contact  wiu 
the  lowest  point  of  the  ball,  and  as  the  threads  of  the 
screw  weriB  extremely  fine,  the  contact  could  be  ob- 
served with  the  utmost  precision.  The  knile-edge  of 
the  pendulum  was  then  removed  from  the  middle  of  the 

Ekne  of  suspension  OP,  (Fig.  4.)  and  the  rule  whi^ 
ad  been  previously  suspended  at  QR  was  substituted 
in  its  place.  The  tongue  of  the  rule  was  neit  portre- 
ded,  tfll  it  touched  the  plane  IH,  and'the  contsct  hat- 
ing been  carefully  observed,  the  divisions  of  the  ▼«• 
nier  were  read  off.  Accurate  experiments  had  pi<* 
viously  been  madci  to  determine  how  mudi  the  ride 
was  lengthened  by  its  own  wdght  when  suspenwd; 
and  the  mean  of  these  experiments  gave  iW  o^  ^  "^^ 
don  for  the  part  of  platina,  and  iVa  for  the  ptft  of 
copper; 

After  this  general  expositioo,  an  example  of  the  me- 
thod of  obuining  the  numerical  results  will  serre  to 
ducidate  the  whole  process.  In  one  of  the  obserrsii 
tions,  the  interval  between  the  first  and  second  codh 
ddences  of  the  pendulums  was  4394'S  as  indicated  uf 
the  dock.  The  hdf,  or  8197  —  1  =  9196,  was  uw 
number  of  osdlUtions  made  by  the  trial  pcnddum  au* 
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ifobm.  mff  4e  me  time,  for  the  dock  gained  two  dscilla-        A  correction  was  now  Deoesfjary  to  Kduoe  the  length  Fendoiuni. 

hr^  tioBB  on  the  trial  pendulum  in  the  interval  between  the  -of  the  pendulum  to  that  which  would  have  been  ob-  ;^v -^ 

two  coincidences.    The  dock  gained  13'' A  per  day  on    served  had  the  ezperimenU  been  performed  in  vacuo.  ^^°/^j**>" 


^.  ,  by 

^  by  Se^ndpaidulum  in  a  mean  solar  day  was  the  air.    It  occasions  no  change  in  the  duration  of  the 

45305JB8.    The  mean  of  this,  and  of  four  other  coin*  osdlladons ;  for  if  the  ball  is  retarded  while  it  descends 

ddences,  was  found  to  be  43805.30.  from  the  highest  to  the  lowest  point  of  the  arc,  it  is 

This  was  Ae  number  of  osdlladons  m  an  arc  of  de-  equally  retarded  while  it  ascends  from  the  lowest  to 

finite  extent,  and  varying  from  the  commencement  to  the  highest;  and  as  the  effect  of  the  retardation  in  the 

the  end  of  the  mterval.    The  duration  of  the  oecilhi*  one  case  is  to  uicrease  the  time  of  the  oscillation,  and  in 

tions  is,  therefore,  greater  than  it  would  have  been  the  other  to  diminish  it,  the  time  of  an  entire  oscillation 

had  they  been  made  in  an  indefinitely  small  arc,  and  »  the  same  as  if  the  pressure  of  the  atmosphere  were 

miut  be  reduced  to  this  case,  in  order  that  the  resulta  removed.    Supposing  the  specific  gravity  of  the  pen- 

.  of  different  ejqperimenta  may  be  comparable  with  each  dvAum  to  be  to  that  of  the  air  in  the  ratio  of  n  to  1,  if 

other.    If  the  arcs  are,  smaD,  and  2  a  be  the  amplitude  the  square  of  the  number  of  oscillations  in  air,  during 

hKiioD  fx  the  commencement  bf  an  interval,  S  a  at  the  ^nd,  a  gi^en  time,  be  augmented  in  the  same  ratio,  the  num« 

*^  the  mesn  amplitude  may  be  considered  a  -(.  a',  and  the  •  her  of  oscillations  in  vacuo,  during  the  same  time,  will 

I      ledacdon  obtained  by  ftxrmula  5th,  which  in  this  case  he  obtained ;  and  thence  the  ad£tion  to  be  made  to 

,,,            *T     i.T    f          «.    .X        ^7       -n  the  length  of  the  pendulum.    The  spedfic  gravity  of 

would  become  N  sS  N'  U+ASm.*(a+ar)J^.    Bor-  id,  varies  inversely  as  itaeznansion  (which  is  about 

di,  however,  not  satisfied  with  this  approximation,  gave  ^  of  >ts  bulk  for  a  degree  of  Fahrenheit)  and  directly 

s  fomida  for  the  correction,  which  was  aOerwards  de-  m  the  hdght  of  the  barometer.    Borda  found  that 

ffionstrated  by  Biot  in  the  third  volume  of  his  Asiro^  wh«i  the  barometer  stood  at  28  inches,  and  the  oenti- 

soRie  Physique,  grounded  on  the  more  accurate  hypo-  grade  thermometer  at  2I*,*  the  specific  gravities  of  the 

tiiens,  that  while  the  times  increase  in  an  ariUimetical  «r  and  6f  tile  ball  were  as  1  to  17044,  and  that  thus 

]m)gres6ion,  the  amplitudes  decrease  in  a  geometrieid.  Ae  action  of  gravity  in  vacuo,  would  be  more  power* 

CalKng  die  required  correction-fiii  the  formuk  is  ful  by  the  tttwv  P«rt  nearly.    The  addition  to  be  made 

to  the  lenflth  of  the  pendulum,  in  conse(|uence,  was  S.02 

sin,  (a  4*  <•)  sin,  (/i  — ly)        ^  divisions.  This  being  corrected  for  the  height  of  the  baro- 

^'^    82  M  (log.  sin.  a  —  log.  sin.  af)\  '  meter  and  tiiermometer  at  the  time  of  observation,  be- 
„,  .       ,          ,  ,       ^   ,                    ,        .,     .  eame3.10,  which  added  to  50989.55,  gave  50992.65 
M  bemg  Uie  modulus  of  the  common  l()ganthmic  ta«  |^  the  lengtii  of  the  seconds  pendulum  m  vacuo. 
Wee,  or  2.S0268509.    This  formula  becomes  Uie  same  jhe  next  reduction  was  to  obtain  the  lengtii  at  tiie  Contctlon 
SB  the  former,  when  tiie  arcs  a  and  a' are  so  small  tiuit  fixed  tempeiature  of  mdting  ice.    At  tiietime  of  toe*,  for  th« 
their  first  powers  only  need  to  be  regarded  in  thede-  aurement^  the  metallic  thermometer  stood  at  181.5.  t««P«ra- 
▼elopment  of  tiieirlogaritiims  and  sines.     Bordacalcu-  The  term  of  ice  was  151,  or  S0.5  lower.    By  an  increase  *"«• 
iated  tiie  corrections  for  five  cdnddences,  and  the  of  temperatore,  such  as  to  occasion  a  variation  of  one 
mm  obtained  was  0.18.    Hence  tiie  number  of  oscil-  division  of  tiie  tiiermometer,  the  rule  was  lengtiiened 
Uuons  of  the  pendulum,  m  a  mean  solar  day,  and  in  a  2l6000tii  part ;  and,  tiierefore,  by  tiie  whole  differ- 
in  arc  mdefinitdy  small,  was  43305.48.  .^,5 

The  distance  between  the  |^e  of  suspension  and  ence  of  temperatore,      ul^  or  7.15  divisio&s.    Con- 

tbe  plane  of  contact^  in  divisions'  of  the  rule,  was  ziouuv 
S0S952.2,  but  two  corrections  were  required ;  one  on 
locoant  c^  the  elongation  of  the  rule  by  its  own  weight 

yhen  suspended,  and  the  other  on  account  of  the  dif-  .    ,.    ..^^  «..„„«,  «.•  kaqoh  ♦*:   "Toir;««  .Vv«.«r.iH^  • 

ferenceXtemperature  during  tiie  osdllations,  and  at  » the  same  manner,  was  50999.^5.    Taking  aftwwardii 

thetimeofme^iement.   wl  have  already  stited  tiie  ^^.'^^.'^J'^J^I!.^.^^^^^ 

fint  of  these  to  be  i^hs  of  a  division,  which  was 

Med;  the  other  was  found,  by  experiment,  i 

0.42,  and  required  to  be  subtracted,  the  temperatura  ^^  ^'^  ""'  \  "°J  "^.^  "u™"^"i! Jl^^J^^fi  ™ 

being  higher  at  tiie  time  of  measurWnent^it  had  ^A '^^"^Zi^u^^^^                           ^,^^ 

bwTduring  the  osdUations.    The  corrected  distance  ^^^  ^  ^^  ^*  tiie  value  of  a  division  of  tiie 

between  tiie  two  phmes  was  tiierefore  203952.08 ;  but  rule  was  ,^A^^  ofa  toise;  tiiat is  ,^V,  of  a  line. 

Uremamed  to  determine  the  centre  of  oscillation,  in  100.000                            100000 

Jj^rto^  tiie  lengtii  of  tiie  i^niironous  simple  Multiplying  tiierefore  50999-6  by  j^,  tiie  lengtii  of 

For  tiiis  purpose,  the  weight  of  the  wire,  the  weight  the  pendulum  was  obtained  e(yaal  to  440.68654  lines/  or  Reduction 

«nd  centre  of  gravity  of  the  cup,  and  the  radius  and  in  parte  of  tiie  metre,  0^.993827.  To  reduce  tins  taEng.  to  BngiUh 

jcight  of  the  platina  ball,  were  all  deterramed  witii  liah  inches,  we  take  the  lengtii  of  the  metre  as  assigned  ^^^^^* 

the  most,  scrupulous  accuracv.    From  tiiese  elemente,  by  Captain  Eater,  in  the  Transactions  of  tiie  RoyalSo- 

toe  centre  of  osdUation  of  the  compound  system  wm  dety  for  1818^  from  a  very  exact  comparison  of  Sir 

eticulated,  and  found  to  be  51.08  divisions  above  the  George  Shuckburgh  EveWs  standard  scale,  with  two 

centre  of  the  ball.    The  nuiius  of  tiie  baU  was  937  di-  metres  of  platina  which  had  been  constructed  at  Paris, 

l^ons;  and  the  sum  of  these  numbers  being  deducted  and  pievioualy  compared  with  the  standard  metre  de- 

from  203952.08,  tiie  distance  between  the  pkne  of  posited  in  tihe  Archives.    From  this  comparison,  it  ap- 

^Bspenmn  and  plane  of  contact,  there  remained  202964  pears  that  the  metre,  tafcenat  its  normal  tempqratort, 

lor  the  length  of  the  isodnooous  simple  pendulum,  in  which  is  that  of  melting  ice,,  is  equal  to  89.87076  mches 

diYitions  of  the  rule.    Hence,  by  formula  durd,  the  of  Sir  George  Shuckborgh's  standard  scale,  taken  also 

im^  of  the  seconds  pendalum  was  obtained  equal  to  atitenonniU  temperature,  or  62»  of  Fahrenheit.    Any 

*0989.55  divisiooa.                                                   5  lengtii /,dierefore,expre8sed.in  metres,  at  tiie  tempera- 
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Ftadhilum.  tare  of  S8^  of  FaJunenbeity  will  be  redaced  to  English 
Kmmi^mm  J  inches  by  multiplying  it  by  39.37076.    This  multipli^ 

CMtion  being  performed*  we  obtain  S9.127724  inches. 
Length  of       From  the  experiments  of  Borda,  therefore,  it  ap- 
tbe  secondf  pears  that  the  length  of  the  seconds  pendulum,  at  the 
pendulum  Parb  Observatory,  in  vacuo,  and  at  the  temperature  of 
at  Pari!.     Qg^*^  {3  39.127724  inches  of  Sir  Gewge  Shuckburgh'a 
standard  scale.    See  Base  Miirique,  vol.  iii.    Delam* 
bre,  Astronamie,  vol.  iii. 
Bipt*8  ei-        This  determination  of  the  letigth  of  the  pendulum, 
perimenu   1^113  by  far  the  most  satisikctory  Uiat  had  hitherto  been 
dn  the  pen-  accomplished ;  and  the  same  method  of  operation  waa 
duium.        followed  by  Biot  in  his  experiments  to  determine  the 
intensity  of  gravity  at  several  stations,  both  on  the 
continent  and  in  this  country.    We  have  already  men« 
tinned  that  the  unit  of  measures  adopted  by  the  French 
academicians  was  the  ten  millionth  part  of  the  quadrani 
of  the  circumference  of  the  earth.    In  order  to  deter- 
mine this  fundamental  quantity,  MM.  Mechain  and 
Delambre  undertook  the  measurement  of  the  whole 
arc,  stretching  between  Dunkirk  and  Barcelona ;  and, 
often  at  the  peril  of  their  lives,  continued  their  ope* 
rations  during  all  the  horrors  and  anarchy  of  the  Ke- 


in  the  summer  of  1817,  Biot  enived  in  Englaiid,  for.Pttdiifa 
nished  with  the  same  apparatus  wliich  he  haS  employed  ^^ 
on  the  Conlinoit,  and  made  a  series  of  obiervationi  at 
Leith  Fort,,  and  at  Unst,  the  northern^  extremity  of 
the  English  arc. 

The  apparatus  employed  by  Biot  was  similar  to  that  Bk>t'ii| 
of  Borda,  with  some  modifications,  chiefly  with  a  vie^  pimn. 
to  render  it  more  portable.    The  lengdi  of  the  trial 
pendulum  was  reduced  from  12  feet  to  less  than  3,  or 
to  very  nearly  that  of  a  clock  making  100.000  oscilla. 
tions  in  24  hours ;  the  number  of  seconds  into  which  the 
French  academicians,  in  conformity  with  their  decimal 
system  of  measures,  had  divided  the  mean  solar  day. 
The  planes  on  which  the  knife-edges  rested  were  of 
agate ;  and  the  wire  was  of  copper,  in  order  to  avoid 
the  possibility  of  its  beiiig  affected  by  terrestrial  mag. 
netism.    The  ball  was  that  which  had  beoi  employed 
by  Borda.    The  rule  was  of  iron,  having  its  head  of 
tempered  steel,  so  thst  it  might  not  be  penetrated  by 
the  knife-edge,  which  formed  the  transverse,  by  means 
of  which  it  was  suspended  in  the  place  of  the  pendu. 
ium,  and  with  which  it  was  brought  into  very  dose 
contact    The  tongue  was  protruded  by  means  of  a 


volution.    Mechain  then  conceived  the  bold  idea  of    fine  screw.    The  value  of  its  divisions,  in  a  function 


extending  the  arc  through  SfMun '  to  the  Balearic 
I^es.  He  himself  fell  a  victim  to  his  exertions 
in  the  prosecution  of  this  splendid  undertaking ;  but 
able  and  not  less  zealous  successors  were  found  in 
MM.  Biot  and  Aragd,  who  completed  it  in  1807, 
by  prolonging  the  measurement  to  Formentera,  a 
anau  island  about  25'  to  the  south  of  Ivica.  This 
ample  arc  afforded  sufficient  data  for  determining 
the  magnitude  of  the  earth ;  but  its  figure  could  not 


of  the  metre,  was  ascertained  by  a  great  number  of 
experiments,  both  before  it  was  carried  into  Spain,  and 
during  the  operations  at  Formentera.  But  the  prind- 
pal  improvement  on  the  appvatus  was  the  introuuctioo 
of  the  Comparer ;  an  ingemous  instrument  invented  by 
Fortin,  a  celebrated  Artist  in  Paris,  for  comparing 
lengths  which  differ  from  each  other  by  quantities  tu 
tremely  small  The  shortness  of  the  pendulum  ren- 
dered it  desirable  to  ascertain  the  fractions  of  the  divi« 
be  inferred  with  equal  certainty  from  the  lengths  of  sions  of  the  rule,  widi  greater  accuracy  than  could  be 
the  consecutive  degrees ;  for  where  there  is  an  accu-    done  simply  by  means  of  verniers. 


mulation  of  denser  materials  in  the  neighbourhood  of 
any  station,  the  plumb-line  will  be  drawn  aside  from 
the  vertical ;  in  other  words,  the  direction  of  gravity 
will  not  tend  to  the  centre  of  the  earth,  and  thus  the 
length  of  the  degree  will  not  be  accurately  obtained. 
The  oscillations  of  the  pendulum,  on  the  other  hand, 
are  not  affected  by  the  direcUon  of  gravity ;  they  are 
only  sensible  to  its  intensity.  Hence  the  reason  for 
measuring  a  long  arc,  and  for  combining  the  measure- 


The  Comparer  is  composed  of  a  metallic  rule,  T  R,  Om 
Fig.  7.  very  straight,  and  strengthened  by  cross  ban,  o(tb 
to  prevent  it  from  bending.    At  one  of  its  extremictei  ^ 
is  placed  a  heel  T,  with  which  one  of  the  ends  of  ^  ^ 
rule  to  be  compared  is  brought  into  contact    A  frame,  p^^ 
R  R'  is  moveaole  along  the  rule,  and  can  be  finnly  le* 
cured  ^t  any  point  by  means  of  two  strong  screws  R  R'* 
This  frame  forms  the  essential  part  of  the  Coin|>arer. 
It  is  furnished  with  a  fixed  pin  C,  which  serves  as  an 


ment  with  experiments  on  the  pendulum.    A  series  of  axis  for  the  bent  lever  b  C  b'.    In  the  instrument  em- 
experiments  were,  therefore,  undertaken  by  Biot  to  ployed  by  Biot,  the  ratio  of  the  arms  of  the  lever  was 
determine  the  length  of  the  pendulum  at  the  extremi-  1  to  10;  hence,  if  the  extremity  of  the  short  arm  was 
ties,  and  some^  intermediate  stations  of  the  arc,  viz.  moved  forward  a  space  =  or,  the  extremity  of  the  long 
Formentera,  Figeac,  Bordeaux,  Clermont,  Paris,  and  arm  would  describe  a  space  =  10  or.     A  circular  scale, 
Dunkirk.    At  Formentera  he  was  assistM  by  Arago ;  D  D^  divided  into  fifths  of  a  millimetre,  was  fixed  upon 
at  the  other  stations  by  Mathieu  of  the  Board  of  Lon^  the  firame,  in  order  to  measure  the  space  passed  over  bv 
gitudes.  the  long  arm ;  a  vernier  was  attached  to  tne  arm,  which 
In  England  an  undertaking  of  a  similar  kind,  but  indicated  the  tenths  of  these  divisions^  or  the  fiftieths 
originating  in  other  views,  had  been  begun  by  General  of  a  millimetre ;  and  the  space  described  by  the  extre- 
Roy,  and  carried  on  under  the  able  direction  of  Colonel  mity  V  being  ten  times  greater  than  that  described  by 
Idudge,  till  a  series  of  triangles  was  extended  from  the  ,b,  each  division  of  the  vernier  indicated  a  variation  o( 
south  of  Engknd  to  the  north  of  Scotiand.    On  the  b  equal  to  the  500th  part  of  a  millimetre, 
restoration  of  peace,  an  opportunity  was  taken  of  con-        From  this  description  the  use  of  the  Comparer  wiU 
Bectinff  the  French  and  English  arcs,  by  which  a  meri-  be  obvious.    The  rule  and  its  tongue  being  divided 
diopalltne  has  ultimately  been  obtained,  measured  with  equally,  if,  when  the  tongue  was  protruded,  the  divi- 
excellent  instruments,  from  the  most  southerly  of  the  Ba*  sions  of  the  one  coincided  exactly  with  thoae  of  the 
learic  to  the  most  norUierly  of  the  Shetiand  Islands,— the  other,  the  part  protruded  would  be  indicated  precisely ; 
longest  that  the  finger  of  geometry  has  ever  attempted  but  as  this  coincidence  of  the  divisions  could  rery  f eU 
to  trace  on  the  surface  of  the  earth.    In  order  to  ren-  dom  happen,  the  tongue  would  in  eeneral  be  pushed 
der  the  operationa  «s  complete  as  possible,  the  Board  out  a  certain  number  of  divisions,  plus  a  fraction^  th^ 
of  Longitudes  in  France,  were  anxious  diat  tlie  length  value  of  which  it  was  the  obiect  to  ascertain.    For  this 
of  the  pendolum  should  be  determined  at  some  sta-  purpose,  the  rule  was  placed  upon  the  Comparer,  with 
tions  on  the  English  arc,  in  the  same  manner  as  it  had  its  extremity  resting  upon  the  neel  T,     The  frame  was 
been  done  on  the  Continent.    The  governments  of  both  then  moved  till  the  other  pomt  T'   attached  to  ih» 
countries  readily  acceded  to  this  wish,  and  afforded  extremity  b  of  the  lever  was  brought  into  contact 
every  fiKiUty  for  carrymgit  into  effect    AocordiDglyt  with  the  tongue  of  thd  rule,  and  V  was  at  the  middle 
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B.  oftheicdei    The  obferrer  then  retired  till  tbee^puble 

^  tempentiirey  nvbich  had  been  disturbed  by  his  pre- 
lenoe^  wss  restored;  after  which  the  vernier  was 
obierved,  snd  the  tongue  drawn  back  by  means  of  its 
screw,  till  the  divisions  coincided  exactly  with  those 
oftherde.    The  temperature  having  again  been  al- 

.  lowed  to  acquire  its  natural  elevation,  the  vernier  waa 
md  off;  and  the  tenth  of  the  space  passed  over  by  the 
Jong  snn  of  the  lever,  gave  the  fraction  whose  value 
WIS  required.  To  insure  the  utmost  possible  accuracy, 
the  oHDcidences  of  the  divisions  were  always*  observed 
with  very  powerful  lensey. 

B  After  the  proper  reductions  had  been  made,  and  the 
length  of  the  pendulum  at  each  station  deduced  in  the 

^  manner  already  described,  it  became  necessary  to  make 
in  allowsnce  for  the  height  of  the  station  above  the 
lereloftbesea;  for  since  the  lengths  of  simple  syn- 
dutnous  pendvduraa  are  proportional  to  the  forces  by 
which  they  are  itidted,  that  is  to  the  force  of  gravity^ 
which  varies  with  the  distance  from  the  centre  of  the 
euth,  the  length  of  •the  pendulum  is  affected  by  the 
devstion  of  the  place  at  which  the  observation  is  made. 
Let  R  =  radios  of  the  earth  at  the  latitude  of  the  sta* 
tioD,  il  =:  height  of  the  station  above  the  level  of  the 
iei,/=:  observed  length  of  the  pendulum,  and  ¥  = 
kngth  at  the  level  of  the  sea,  then 

/:  f :  :  R*  :  (R  + A)^  whence 


lejectiDg  the  small  firaction 


R« 


Therefore  to  obtain 


the  length  of  ^e  synchronous  pendulum  at  the  level 
of  the  sea,  the  length  measured  at  any  station  must  be 

maltipliedbyl +-^ 

Biot  commenced  his  observations  at  Leith  Fort  on 
the  18th  of  June ;  and  they  were  continued  without 
ntermption  during  fourteen  days.  The  clock  was  by 
Br^et;  the  rod  of  its  pendulum  was  of  fir  deal,  and 
10  constructed  that  it  could  be  dianged  at  pleasure 
fnm  the  sexagesimal  to  the  decimal  pendulum.  The 
clock  hid  been  put  in  motion  several  days  before  the 
<^iKunepoement  of  the  experiments,  and  its  rate  carefully 
<ietennined  by  comparison  with  the  stars  ;  a  precau* 
tin  which  waa  taken  every  day  during  the  whole  time 
of  the  experiments. 

When  the  experiments  at  Leith  were  finished,  the 
^hde  spparatus,  together  with  the  instruments  that 
were  to  he  employed  by  Captain  Colby  in  fixing  the 
limit  of  the  English  arc,  were  embarked  on  board 
ihrigof  war,  to  be  conveyed  to  Shetland.  Biot,  bU 
tendd  by  Captain  Mud^^e,  was  taken  on  board  at 
Aberdeen.  On  their  arrival  in  Shetland,  they  imme» 
diitelj  proceeded  to  Lerwick,  where  they  had  originally 
mteoded  to  perform  the  experiments ;  but  on  farther 
^nnderstion,  they  determined  to  proceed  to  the  small 
wd  of  Unst,  on  account  of  tbe  advantages  it  offered, 
in  bcii^^  about  half  a  degree  farther  to  the  north,  and 
w a  little  to  the  east;  and  consequently  nearer  the 
>*^ian  of  Formentera.  At  this  sUtion,  Biot  con. 
aocted  his  experiments  with  ^eater  caution,  if  possi* 
^>  than  at  any  of  the  preceduiff ;  and  considering  the 
^<:<^«ngin^  circumstances  under  which  he  laboured^ 
^  impoiatble  to  admire  too  highly  his  zeal  and  per« 
'll^'ncc.  A  few  days  after  Uieir  arrival.  Captain 
*|%e  was  obliged  to  leave  the  island  on  account  of 
h^th;  and  Bioti  thus  left  alone,  contuiued  his  ob« 
*<ratioiis,  with  unremitting  ardour,  for  two  mantbfl^ 


till  he  had  accumulated  'no  fewer  thad  thir^-eight  PendukiBa. 
series  of  observations  on  the  pendidum,  each  of  five  Mr 
six  hours ;  fourteen  hundred  observations  of  latitude, 
in  fifty-five  series,  taken  both  to  the  north  and  touth 
of  the  xenith ;  and  about  twelve  hundred  observations 
of  the  absolute  heights  pf  the  sun  and  stars,  in  order  to 
regulate  his  clock.  See  Recueil  ^ObieroaUom  GMin* 
ques,  &&  by  Biot  and  Arago,  Paris,  1S21. 

The  results  of  Biot's  experiments  are  given  in  parta 
of  the  metrei  The  reduction  to  English  inches  is  madei, 
as  has  already  been  stated,  by  multiplying  the  lengtha 
expressed  in  metres  by  39.37076*  To  obtain  the  length 
of  the  sexagesimal  from  that  of  the  decimal  pcndniiUDy 

it  is  necessary  to  multiply  by  tbe  ratio  (-^^]'- 
BesulU  of  Bioti  ExperimenU. 
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380  3$/  s^' 
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44    36   44 
44    50   96 
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Sp.llSi89 
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45    46   48 

741.70518 
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Psrii 

46    50   14 

n4l.9l749 

39.129285 

Dunkirk        .... 

51.     t   10 

742.07703 

39.137700 

Leith  Fort    .... 

55    58   37 

742.41343 

39.155442 

Untt 

60   45   25 

742.723136 

39.171776 

Sometime  previous  to  the  experiments  of  Biot  in  Capuin 
Scotland,  a  bill  had  been  introduced  into  the  British  Katcr't  ex- 
Parluunent  to  establish  a  uniform  system  of  weights  periments. 
and  measures  throughout  the  country.  With  a  view 
to  £unlitate  the  attainment  of  this  most  desirable  object, 
the  attention  of  the  scientific  men,  who  promoted  the 
scheme,  was  turned  to  the  experiments  by  which  the 
length  of  the  pendulum  could  be  accurately  determined, 
a»  It  had  been  proposed  to  assume  it  as  the  unit  of 
tiuear  extension ;  being  one  of  the  very  few  quantities 
within  the  reach  of  man,  which  nature  preserves  alwava 
of  the  same  invariable  magnitude.  Among  those  who 
gave  their  attention  to  this  subject.  Captain  Kater  par« 
ticularly  distinguished  himself  by  the  invention  of  a  me- 
thod extremely  different  from  that  of  Borda,and  in  some 
respects  decidedly  superior.  It  is  scarcely  to  be  suppoa* 
ed,  however,  that  more  accurate  results  can  be  obtained 
by  any  contrivance,  however  ingenious,  than  those 
given  by  Borda  and  Biot;  but  it  is  still  extremely.de* 
sirable  to  be  in  possession  of  different  methods  df  de- 
termining so  important  an  element  in  astronomical  re- 
searches as  the  length  of  the  pendulum,  or  the  foroe 
of  gravity  at  the  surface  of  the  earth. 

In  considering  of  the  means  by  which  the  length  of 
the  pendulum  could  bie  best  determined,  it  occuired  to 
Csotain  Kater  that  advantage  might  be  taken  of  a; 
well  known  property  of  an  oscillating  body,  which  had 
been  demonstrated  by  Huygens ;.  namely,  Uiatche  cen- 
tres of  suspension  and  w  oscillation  are  convertible 
with  one  another ;  in  other  wordsi  if  in  any  pendulum 
the  centre  of  oscillation  be  made  the  ceatre  of  suspen^ 
sion,  the  times  of  oscillation  will  be  e^aal  in  both  cases. 
Hence  it  is  evident,  that  if  the  stfie  pendulum  with 
two  points  of  suspension,  can  he  brought  to  oscillate 
in  the  same  time,  the  oiye  of  these  poinU  will  be  th^ 
centre  of  suspensipn,  while  the  other  is  the  centre  of 
oscillation;  and  consequently  their  distance  will  bft 
tbe  tra«  length  of4hei«ndnlttm. 
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Pendalum.      On  this  principle  Captain  )Cater  eonstrocted  his  con-  length  of  the  piecc^  to  ittteSt  tfie  pendulmn,  Hid  the  h 

^^^^v^^^  vertible  pendulum,  of  which  a  detaDed  account  is  pub-  belfmetal  is  cast  with  a  reetangolar  de? atiou,  on  eidi  « 

DcMription  lighed  in  the  Transactions  of  the  Royal  Society  of  Lon-  side  of  the  opening,  extending  .through  the  whole  lourth 

K  ^?^°  don  for  1^18.    It  ^as  formed  of  a  bar  of  plate  brass,  of  the  piece.    Two  plates  of  agate  were  oemeiiM  to 

pariMEiil'^  (^^fi»'  ^')  ^®  inch  and  a  half  wideband  one-eighth  of  an  this  elevated  piece,  beds  having  been  made  to  teoeife 

l^LATE       inc"  thitk ;  ifhich  dimensions  were  chosen  that  it  them,  in  order  that  their  suHices  miffht  be  in  tbe  bom 

ccccLv  III.  might  be  readily  affected  by  any  diange  of  temperature,  plane  with  the  bell  metal.    The  whole  was  thsamimd 

Vig'  8.        Through  this  bar  two  triangular  holes  were  made,  to  perfectly  ^t.    A  frame  of  braso,  represented  Fig.  10.  Pi^ 

admit  the  knife-edges,  nn',  which,  after  a  number  of  is  attached,  by  two  opposite  screws,  which  serve  aiocc 

experiments,  had  been  selected  as  the  least  exceptionable  eentres  to  the  elevatea  part  of  the  support ;  sod  one  'i| 

mode  of  suspension.    *'*Four  strong  knees  of  ham*  end  of  this  frame  being  raised  or  deprencd  by  mcani 

mered  brass,  A  A,  of  the  same  width  as  the  bar,  six  of  the  screw  A,  the  pendulum,  when  plaebd  with  iti 

inches  long,  and  three-fourths  of  an,  inch  thick,  are  firm*  knife-edges  resting  in  Ye  at  the  other  end  of  the  franw, 

ly  screwed  1^  pairs  to  each  end  of  the  bar,  in  such  a  could  be  elevated  entirely  above  the  surlhce  of  the  igite, 

'  manner  that  wnen  the  knife-edges  are  passed  through  or  be  gently  lowered  till  the  knife«edges  rested  vhollj 

the  triangular  apertures,  their  racks  may  bear  steadily  upon  it;  and  thus  the  knife-edge  was  sure  to  bcsridwtn 

against  the  perfectly  phme  surfaces  of  the  brass  knees,  preciselv  on  the  same  part  of  the  ag^te  nlsne,  b^  eie. 

which  are  formed  as  nearly  as  possible  at  right  angled  vsting  the  Ys  above  its  surface,  placing  toe  kilife-ed^ 

to  the  bar.     The  knife-edges  had  previously  been  in  them,  and  then  letting  down  the  whole  gently  bf 

tapped  half  way  through^  near  the  extremities,  to  re-  means  dfthe  screw,  till  the  Ys  were  completely  dcv 

ceive  two  screws,  whi(£  being  passed  through  the  knee  of  the  knife-edge.    The  support  waa  firmly  soitwed  to 

pieces,  drew  the  knife-edges  into  close  contact  with  a  solid  plank  of  mahogany." 

them,  the  surfaces  of  both  having  been  previously        With  this  apparatus  Captain  Kater  eommenccd  his 

ground  together,  to  guard  against  any  strain  which  experiments  in  the  house  of  H.  Browne,  Esq.  in  Port* 

might  injure  their  figure*    The  bar  is  cut  of  such  a  land  Place.    The  oscillations  of  the  pendiuuio  were 

length  that  its  ends-may  be  short  of  the  extremities  of  compared  with  those  of  a  dock  of  excellent  ooostroc* 

the  knee  pieces  about  two  inches.    Two  slips  of  deal,  tion,  by  Arnold*  and  tbe  coincidences  were  obterred 

B  B,  17  inches  long,  and  of  the  same  thickness  as  the  bar,  exactly  in  the  same  manner  as  had  been  done  by  Bordi. 

are  inserted  in  the  spaces  thus  left  between  the  knee  After  the  number  of  oscillations  in  a  given  tune  hid 

pieces,  and  are  firmly  secured  there  by  means  of  pina  been  observed  with  sufiicient  care.  Captain  Kitcr  pro- 

and  screws.    These  slips  of  deal  are  only  half  the  width  ceeded  to  reverse  his  pendulum,  and  by  means  of  the 

of  the  bar ;  they  are  stained  black, .  and  in^  the  extr^*  sliding  weight  £,  (Fig.  8.)  to  bring  the  osdUstioni  to 

mit^  of  each  a  small  whidebone  point  is  inserted  to  an  equality  m  the  two  opposite  positions. 

indicate  the  extent  of  the  arc  of  vibration,  on  a  scale       This  was  accomplished  with  such  predsioo,  thit  in 

-placed  immediately  behind.  twelve  sets  of  experiments,  each  consisting  of  a  grnt 

"  A  cylindrical  weight  of  brass,  €,  three  inches  and  number  of  individual  trials,  the  number  of  osdlUtioniiB 

a  half  in  diameter,  and  weighing  about  two  pounds  twenty-four  hours,  with  the  one  end  of  the  penduhim 

seven  ounces,  has  arectahguiar  opening  in  the  direc-  uppermost,  was  86058.71;  and  with  theother  end  uppff- 

tion  of  a  diameter,  to  admit  the  knee  pieces  of  one  end  most,  the  number  in  the  same  time  was  86058.7%  dif- 

of  the  pendulum.    This  weight  being  pass^  on  the  fering  from  the  former  only  by  the  hundredth  part  of 

pendulum,  is  so  firmly  screwed  in  its  place,  as  to  ren-  an  ovulation.    When  this  equality  was  obtainedi  the 

der  any  change  of  position  impossible.    A  second  aiiding  weight  waa  firmly  fixed  in  its  jplaoe;  sod  it 


weight,  D,  of  about  7j  ounces,  is  made  to  slide  on  the  only  remained  to  ascertam  the  distance  between  the 

bar  near  th  e  knife-edge  at  the  opposite  end,  and  this  knife-edges, 
weight  may  be  fixed  at  any  distance  on  the  bar,  by        For  this  purpose  the  pendulum  waa  first  let  in  to  1 1^ 

two  screws  with  which  it  is  furnished.    A  third  weight  solid  piece  of  mahogany,  edgewise,  to  sudi  a  depth  ^ 

or  slider,  E,  of  only  four  ounces,  is  moveaUe  along  the  that  the  knife-edges  approached  to  within  a  twentieth  J^ 

bar,  and  is  capable  of  nice  adjustment,  by  means  of  a  of  an  inch  of  the  surface.    This  arrangement  is  repie*  ^ 

screw  and  clamp,  which  damp  is  included  in  the  weight,  sented  Fig.  11.    K  is  an  upright  piece  of  wood  sotwed  im 

Ft  is  intended  to  move  near  the  centre  of  the  bar,  to-dieend  of  the  mahogany  case;  and  tothuafltrioguptj 

through  which  may  be  seen  divisions  of  twentieths  of  attached,  passing  through  the  ring  of  a  common  iprmg 

an  inch."  steel-yard,  the  hook  of  which  is  fixed  upon  the  ^eado- 

By  means  of  this  moveable  weight,  the  oscillations  lum,  and  exerts  a  force  rather  greater  than  the  weight  of 

of  the  pendulum  in  its  opposite  positions  were  adjust-  the  pendulum,  equal  to  about  ten  pouhds.    To  secure 

ed  to  one  another,  and  rendered  of  equal  duration,  the  parallelism  of  the  knife-edges^  which,  on  acooant  of  ^ 

When  this  had  been  efiected,  it  was  secured  immov-  the  flexibility  of  the  brass  rod,  was  apt  to  be  deitrojcd 

ably  in  its  place.  wh^n  the  pendulum  was  placed  in  a  horiaoDtsl  poa-  > 

The  prisms  or  knife-edges,  which  were  employed  as  tion,  two  screws  were  passed  through  the  mshogaoy 

the  ax«s  of  motion,  were  made  of  the  steel  prepared  in  case,  in  opposite  directions,  and  made  to  act  tnot> 

India,  and  known  by  the  name  of  wootz.    As  the  ac^  versdy  on  the  extremity  of  the  bar,  next  to  the  ttceu 

curacy  of  the  experiment  depended  materially  on  the  yard.    The  microscope  waa  then  passed  over  the  n* 

uniformity  and  fineness  of  their  edges,  every  precaution  tremities  of  the  knife-edges,  and  tbe  requisite  psnl^- 


«s  |]u»iuie  B^BiiiBv  any  cnange  ouring  uie  operauons^  aooui  naii  au  luvn  squoiv,  were  orougui  ww  ^^^^ 

The  angle  of  inclination  of  the  two  planes,  which  formed  with  the  knife>  edges,  at  those  pointa  which  had  rested 

jthe  edge  of  each  prism,  was  dbout  120  degrees.  on  the  agate  planes^    On  each  of  these  pieces  of  hn*| 

Plate  Fig.  9.  represents  the  support  of  the  pendulum^  a  very  fine  line  had  been  traced,  the  distances  of  which 

ccccLviii.  •<  it  consists  of  a  piece  of  bell  metal,  six  inches  long,  ftom  the  points  in  contact  with  the  koiie-edgefli  hta 

i'ig.  9.        three  inches  wide,  and  three-eighths  of  an  inch  thicx.  prevtously  been  ascertained  by  means  of  the  microme* 

An  opening  is  made  loQgitudinally  through  half  the  ter.    The  brass  pieces  were  then  fixed  in  their  pw* 


Idi 


Ut, 


ktBiR.  by  tneiXiS  ot  springs  attached  to  the  mahogany  case^ 
jr-"  ind  the  pendulam  being  removed,  the  standard  scale 
'  was  placed  beneath  the  micrometer,  and  the  distance 
between  the  fine  lines  on  the  brass  pieces  was  aacer-^ 
ttined  on  one  side  of.  the  pendulum.  The  scale  was 
then  transferred  to  the  other  side,  and  the  operation 
repeated.  The  mean  of  the  two  measures  will  obvious^ 
]y  correct  any  deviation  Rrom  parallelism  in  the  knife 
edges  which  might  remain,  even  after  the  precaution^ 
already  mentioned  had  been  taken. 

The  expansion  of  the  pendulum  and  its  specific  gra^ 
vity  were  determined  by  aeeorate  experitoants,  in  order 
to  obtain  the  corrections  for  the  temperature  and  the 
buoyancy  of  the  atmosphere.     When  these  corrections 
were  made,   the   distances  between  the '  knife-edges 
was  found  to  be  39*44085  inches,  and  the  number,  of 
oscillations  fn  a  mean  solar  day,  was  86061.80 ;  whence 
the  length  of  the  seconds  pendulum,  in  the  room  in 
which  the  experiments  were  performed,  was  found  by 
proportion  equal  to  S9.IS9O8  inches  of  Sir  George 
Shuckburgh'a  standard  scale,  at  the  temperature  of  62® 
of  Fahrenheit. 
After  this  measurement  had  been  effected.  Captain 
r'les-  Eater  was  requested  by  the  Royal  Society  to  repeat  his 
^"*  experiments  at  some  of  the  principal  stations  of  the 
*"     tngonoroetrical  survey.    Accordingly,  in  the  month  of 
July,  1818,  he  sailed  for  Unst,  amply  furnished,  by  the 
liberality  of  government,  with  every  thing  that  could 
fadlitate  hia  operaUona.    The  spot  h^  selected  for  the 
eiperimenta,  was  that  at  which  Biot  had  made  his  ob<* 
serrations  the  preceding  summer.    To  obviate  the  ne- 
cessity of  being  oUigea  to  provide  a  new  atand  for  the 
Spsratus  at  each  station,  a  frame  of  cast  iron  was  em* 
lyed  for  receivinff  the  bell  metal  support  of  the  pendu- 
lum, so  oonstructed*  that  it  could  be  screwed  very  firmly 
to  the  wall  of  a  building*  For  farther  security  against  any 
lateral  shake,  brackets  were  placed  below,  which  at  the 
boUom  spread  to  a  distance  of  three  feet.    The  clock, 
00  the  regularity  of  which  so  much  depended,  was  by 
Arnold,  miving  a  gridiron  pendulum  for  the  compcnsa- 
^  of  temperature.    The  other  stations  at  which  ex-> 
periments  were  made,  were  Portsoy,  Leith  Fort,  Clif. 
too,  Arbury  Hill,  and  Dunnose  in  the  Isle  of  Wight 

After  the  explanation  which  has  already  been  given 
of  the  method  of  making  the  observations,  it  is  unne- 
cessary to  give  a  detailed  account  of  his  proceedings  at 
any  of  the  atetiods,  aa  they  were  all  exactly  similar  to 
those  performed  in  London.    The  distance  between  the 
knife-edges,  or  the  length  of  the  pendulum,  being  a 
constant  quantity,  did  not  require  to  be  measured  at 
each  station,  as  was  the  case  in  Biot's  experiments ;  all 
that  was  neceaaary  was  to  determine  the  number  c^'  its 
oscillationa  in  24  hours,  and  to  observe  the  tempera- 
ture while  it  was  compared  with  the  clock,  in  order  to 
niake  a  proper  allowance  for  the  dilatation.    The  great- 
est difficulty^  and  what  required  the  greatest  expence  of 
time  at  each  station,  was  to  ascertain  m  rate  of  the  dock. 
Before  giving  the  results  of  Captain  Rater's  experi- 
ments, it  18  proper  to  remark,  that  in  allowing  for  the 
amptifode  of  the  oscillationa,  he  did  not  employ  the 
accurate  formula  of  Borda,  considering  it  to  be  an  un- 
necessary refinement  in  practice,  especially  aa  there 
^as  always  an  uncertainty  in  observing  the  extent  of 
the  arc,  amocinting  to  one  or  two  hmidredths  of  a  degree. 
The  oontfderation  he  proceeded  on  was  this :  The  num-  ^ 
her  of  oscillationa  in  84  hours,  in  an  indefinitely  smell 
arc,  is  known  to  exceed  that  in  an  arc  of  one  degree  by 
1.635 ;  and  In  very  small  area  the  times  are  nearly  aa 
the  squares  of  the  arcs ;  hence,  if  the  mean  of  the  arcs 
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observed  at  the  commencement  and  end  of  each  inter-  Pendulum, 
val  be  taken,  and  its  square  multiplied  by  the  number 
1.635,  the  correction  to  be  added  to  the  observed  num- 
ber of  oscillations  will  be  obtained  with  sufficient  accu- ' 
ra^.  * 

The  allowance  which  he  made  for  the  height  of  the 
station  above  the  level  of  the  sea,  is  also  different  fVom 
that  which  is  obtained  on  the  supposition  that  gravity 
diminishes  simply  in  the  inverse  ratio  of  the  square  of 
the  distance  from  the  centre.     Following  out  an  idea 
suggested  by  Dr.  Thomas  Young,  in  a  paper  publish- 
ed in  the  Philosophical  Transactions  for  I8I9,  iipon  the 
density  of  the  earth  as  affecting  the  reduction  ofexperi- 
hients  on  the  length  of  the  pendulum,  he  multiplies  the 
correction  obtained  from  the  formula,  by  a  coefficient^ 
the  value  of  which  depends  on  the  attraction  of  the 
Shatter  Accumulated  between  the  general  level  and  the 
place  of  observation.     However  sound  this  principle 
may  be,  its  application  by  Captain  Kater,  who  makes' 
the  value  of  the  coefficient  depend  also  on  the  geolo- 
gical characters  of  the  surrounding   country,  is  ex- 
tremely arbitrary ;  for,  unless  the  ratio  of  tile  den- 
sity  of  any  given  mass  of  matter  at  the  surface  of  the 
earth,  to  that  of  the  strata  below,  be  accurately  deter* 
mined,  (which  is  perhaps  impossible  when  the  mass  is 
extensive,)  its  influence  cannot  be  assigned.    The  rela- 
tive density  of  the  earth  at  different  places  may  be  pro- 
perly determined  by  the  measurement  of  the  pendu- 
lum ;  but  it  is  unsafe  to  revet  se  the  process,  and  assign 
the  length  of  the  pendulum  from  the  assumed  density 
of  the  earth. 

In  the  following  Table,  therefore,  which  contains  the 
lesulta  of  hia  experiments^  it  is  to  be  obaerved,  that  the 
correction  for  the  height  of  the  station  above  the  level 
of  the  sea,  is  less  than  that  given  by  the  ratio  of  the 
squares  of  the  distance  from  the  centre  of  the  earth* 

Results  of  CtLplain^  Ratals  Esperimeids. 


of 


1 


Unit  ....... 

Portsoy  .'..., 
Leith  Fort  ...  . 

ClifcoQ    ...*.. 
Arburj  UiU  .  .  . 

1.4)ndoB 

Dunnose  ..... 


60'  45' 

57  40 

55  59 

53  n 

59  19 

51  31 

M)  37 


?8".01 
58.65 
40.80 
43.19 
55.33 
8.40 
93.94 


UMthof|h«8to< 
conci*  Pendulum 
In  v«cuo,  and  at 
tkeLavdoftlM 
Sea. 


IndM. 
39.17146 
39.16159 
89.15554 
39.14600 
39^14950 
39.13929 
39.13614 


Captain  Rater's  method  of  determining  the  length  CompirK 
of  the  pendulum  possesses  several  very  decided  advan-  sonof  tho 
tages  over  that  of  Borda  and  Cassini.    Of  these  ad-  2|?5^^^^ 
vantages,  one  arises  from  a  very  curious  property  of  ^pt^i^ 
the  convertible   pendulum,    which  was  not  known  Katm. 
when  Captain  Kater  made  his  first  experiments,  but 
was  subsequently  discovered   by  the  celebrated  La 
Place.    The  property  is,  that  if  the  supports  of  a  pen« 
dulum  of  this  kind  be  two  cylindrical  surfaces,  the    - 
length  of  the  pendulum  is  truly  measured  by  the  die* 
tanoe  between  tfanae  aurfaeea.    Hence,  no  inaccuracy 
can  arise  from  the  knif»<dgea  being  folunted>  for  in 
this  cose  they  may  be  suopcMed  cylinders  of  very  great 
curvature,  or  very  small  diameter;  and  thua  a  er- 
cumatance  which  gav^  great  alarm  to  Biot,  beoomca 
qnite  indiffinrent  when  the  convertible  pendulam  ia 
employed. 
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p.'nduiiim.  Another  advasti^  attending  the  use  of  Captain 
Kater's  pendulum,  is,  that  it  supersedes  the  necessity, 
of  a  number  of  measurements  and  calculations,  in  or- 
•der  to  determine  the  centre  of  oscillation.  In  Borda's 
pendulum,  before  the  centre  of  oscillation  can  be 
found,  it  is  not  only  necessary  to  measure  the  distance 
from  the  knife-edge  to  the  plane,  which  is  brought 
into  contact  with  the  ball,  but  also  the  radius  of  the 
ball,  and  the  distance  irom  the  knife-edge  to  th^  sus- 
pension of  the  wire.  Besides  all  this,  Uie  weight  of 
the  balU  of  the  wire,  and  of  the  cup,  must  be  deter- 
qained,— an  operation  scarcely  less  delicate  than  their 
measurement.  .  These  circumstances  must  render  Bor« 
^a's  method,  in  ordinary  hands  at  least,  more  liable  to 
error  than  the  other. 

Aa  experiments  were  made  at  two  of  the  stations, 
via.  Leith  Fort  and  Unst,  both  by  Biot  and  Captain 
Ifjater,  we  possess  the  means  of  comparing  their  results 
directly  with  each  other,  independently  of  any  hypo- 
thesis regarding  the  compression  of  the  earth,  or  cor- 
rection for  the  hei|^ht  of  the  station.  The  results 
given  in  the  tables  differ  extremely  little ;  but  to  show 
their  agreement  more  perfectly,  it  is  necessary  to  cal- 
culate the  len^h  of  toe  seconds  pendulum  from  the 
number  of  oscillations  in  twenty-four  hours,  without 
making  any  allowance  for  the  elevation.  At  London, 
the  number  of  the  oscillations  of  Captain  Kater^s  pen* 
dulum  in  a  mean  solar  day,  was  86O6I.SO ;  at  Leith 
Fort,  86079^2 ,-  and  at  Unst,  86096.84 ;  (see  Captain 
Kater's  paper  in  the  PhiL  Trans,  for  I819.}  The  length 
of  the  seconds  pendulum,'in  the  apartment  at  Portliuid 
Place,  was  39*13908  inches;  hence,  from  the  formula 

f  1^^ -^  the  length  at  the  atnion  of  Leith  Fort,  at  an 

elevation  of  69  feet,  is  89*15588  inches,  and  at  Unst,  at 
an  elevation  of  98  feet,  89-17141  tncbes.  .  Leaving 
out  the  correction  for  the  elevation,  the  lengths  observ- 
ed by  Biot  were,  at  Leith  Fort,  39.15518  inches ;  and 
at  Unst,  39.I7I66  inches.  The  differences  are  0.00020 
and  0.0002s,  and  a&cted  h^  contrary  signs;  Ciqptain 
Kater's  determination  being  in  excess  at  Leidi,  and  in 
defect  at  Unst  The  mean  difference  is  less  than  the 
ni^vvvth  part  of  an  inch,  a  quantity  scarcely  apprecia^ 
ble  in  the  observatioDS. 

The  first  part  of  the  Philosophical  Transactions  of 
London  for  the  year  1822,  contains  an  account  of  a  se- 
ries of  experiments  made  at  Madras  in  1821,  by  John 
Goldingham,  Esq.  with  a  pendulum  in  every  respect 
similar  to  Captain  Kater's.  It  was  constructed  indeed 
under  the  immediate  direction  of  Captain  Kater  him- 
self, who  also  determined  the  number  of  its  osdllations 
during  a  mean  solar  day  in  London,  before  it  was  sent 
to  InSa,  in  order  that  they  niighiafterwaids  beoonpa* 
nd  with  the  number  at  Madras.  The  apparatus  wasaet 
up  in  the  observatory  at  Madras,  and  the  rate  of  the 
dock  obtained,  by  comparing  it  with  the  transit  dock 
of  the  observatovy  each  day  at  the  couDaeiicenent  and 
OMclusion  of  the  observations.  The  Uraaait  dock  it- 
adf  was  regulated  by  transits  of  the  sun  and  stars ; 
and  indeed  every  part  of  the  experiments  was  conduct- 
ed 'With  so  much  accuracy^  as  to  render  the  result  ex- 
tremely valuable. 

Two  series  of  obaervatioBs  were  nuidew  From  the  first, 
the  meen  number  of  osciUatiaiis  ia  twenty^lbur  hours, 
rednced  to  an  indefinitdy  small  arc,and  to  a  tempera- 
ture of  70*  of  Fahrenheit*  was  861 66.108 ;.  and  from 
the  second  86166.048.  The  height  of  the  station  above 
the  level  of  the  sea  was  twenty^sevea  feet ;  whence  the 
«»vrection  given  by  the  formula  was  0.095;  hot  Mr. 
GoUmKhMQ,  after  the  exam^^  of  Captain  Kater,  muU 


tiplied  this  number,  by  «66t  in  oonsideration  of  the  at< 

traction  of  the  interposed  mass.  The  correction  sL  ^^v« 
lowed  was  therefbre  0.06,  to  be  added  to  the  number 
of  oscillations  in  twenty-four  hours.  The  correction 
for  the  buoyancy  of  the  atmosphere,  deduced  in  the 
manner  already  explained,  was  6.2075  oscillationt  foe 
the  first  series,  and  6.220  for  the  second.  These  cor. 
rections  being  applied,  the  number  of  osdllations  in  a 
mean  solar  day,  in  vacuo,  at  the  level  of  the  sea,  and 
at  the  temperature  of  70^  of  Fahrenheit's  scale,  wss  ob- 
tained as  follows  : 


BycbefatMfteior 
^Ihe 

Mean 


«M78.8e8 
86172.3^2 


Mr.  Gold. 
Inghiin*t 
tzperi- 
znenta  at 
Madrai. 


.  Before  the  pendulum  was  sent  from  London,  CspUin 
Kater  had  found,  that  the  number  of  its  oscillations 
during  a  mean  solar  day,  in  vacuo,  at  the  level  of  the 
sea,  and  at  the  temperature  of  70^  was  86500.226.  In 
his  own  experiments.  Captain  Kater  had  found  the  ei- 
pansion  of  nis  pendulum  to  be  .000009959  in  parts  of 
Its  lengthy  for  a  change  of  temperature  indicated  by  a 
variation  of  one  degree  of  the  thermometer.  The  length 
of  the  seconds  pendulum  in  liondon,  at  the  tempera* 
ture  of  62^,  is  89-18929  inches ;  at  the  temperature  of 
70*,  therefore,  its  length  is  89.142408  inches  at  the 
same  rate  of  expansion.  Hence  the  length  of  Mr. 
Goldingham's  trial  pendulum  is  obtained  from  this 
proportion, 

(86300.226)< :  (86400)'  : :  89.X42408  ;  39*2829^. 

Another  propovtion  gtvea  the  kngth  of  the  seconds 
pendulwm, 

(86400)*  :  (86172.Si9)«  :  :  89.93S956  :  89^02649- 

We  have  been  partictdar  in  stating  these  numbers, 
because  the  length  of  the  seconds  pendulum  is  stated  in 
Mr.  Goldingham's  paper  to  be  89.0^502  inches.  The 
difference  arises  from  his  having  assumed  the  Ien|;th  of 
the  seconds  pendulum  in  London  to  be  89-1986  inches 
when  reduced  to  the  level  of  the  sea,  as  it  is  given  in 
Captain  Kater's  first  Memoir;  but  it  was  afterwards 
found,  that  a  slight  oversight  had  been  committed  in 
estimating  the  specific  gravity,  and  diat  the  true  length 
was39.1S929  inches.  On  performing  the  whde  ad* 
eolation  with  this  corrected  number,  the  result  is  found 
to  be  what  we  have  just  stated* 

It  appears,  therefore,  that  the  leugdi  of  the  seccuids 
pendulum  at  Madras,  latitude  18*  4'  9"'  N.  at  the  level  of 
the  sea,  in  vacuo,  and  temperature  70%  is  89.0S649 
inches.  Assuming  the  expansion  of  Mr.  Goldingham's 
pendulum  to  be  the  same  with  that  of  Capt^  K8ter'fl,tbe 
length  of  the  seconds  pendulum  at  Madras,  at  the  tem- 
perature of  62%  is  39*02838  inches. 
'  Captain  John  Warren  had  previously  fnade  a  act  of  ex* 
periments,  though  with  a  very  inferior  apparatus,' to  de* 
termine  the  length  of  the  seconds  pendulum  at  the  same 
pkce.  His  determination  agrees  very  well  with  Mr. 
Goldingham's,  being  39.026278  inches.  An  account 
of  his  experiments  is  published  in  the  eleventh  volume 
of  the  Asiatic  Researches, 

Deductions  relative  to  the  Figure  of  the  Earth. 

The  experiments^  of  which  we  have  now  given  an  im 
account^  furnish  seme  very  interesting  iaformation  re-  rcbi 
lative  to  the  variation  of  gravity,  and  ooosequently  to  t^* 
the  figure  of  the  earth.  Supposing  the  figure  of  the  ^'^ 
earth  to.be  eUiptieal,  it  is  demonstrable,  frona  the  the- 
ory of  attraction,  that  the  length  of  the  ateonds  pen- 
dulum varies  as  the  square  of  the  sine  ef  latitude;  to 
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N*  tH'  eiffio^^i>lMI«  L»  iOfd  /  thelengtii  of  the  pen- 
^  dttlon,  the  value  of/  vill  be  exjpressed  by  a  function 

l=A4-B  8in.»  L  ; 
A  aod  B  bainff  two  constantSy  of  wfaioh  A  repceatnta 
the  \agfk  of  we  penckiltim  at  the  eauatoF*  where  L  is 
lODi  and  B'the  exoesa  of  ita  length  at  the  fwla  Aa 
aperkneiiU  cannot  be  made  at  the  pole,  it  ia  ink 
nmhk  to  detanninn  the  value  of  B  diredly,  but  it  may 
Udeduosd  from  obaervationa  made  at  known  latitodea  s 
thus,  let  ^  aod  i*'  be  the  obaerved  lengths  ofthepen« 
dulom  at  two  alatioiia,  L'  and  L*  the  esrreapondinp 
iKitiuH  ^1*  have  similailj, 

ftrthe  firsts  I"  sr^A-f-B  sin.  *  I/, 

toad  far  the  second  ^sffA+B  sin.  *I/; 

whanoer— i'=:B  jain^ L'' —  nn.t L' I  ; 


»  .        ♦ 

Captain  Katert  combumig  hia  results  by  two  and  two  PfliKhiltint^ 

in  the  same  manner^  cakuktsd  the  following  Table  t     "'^ ' 


orBs- 


I''— I' 


airi.  (L"  —  L')  sin.  (I/'+L')' 
Bbting  known,  the  vahie  <rf  A  can  be  foundfteaa  that 

fit  at  f. 

B- 

The  fraction  —  expresses  the  diminution  of  gravity 

<^ 

from  the  pole  to  the  equator ;  and,  according  to  Clair' 

lot's  celebrated  theorem,  whatever  hypothesia  ia.made 

respecting  the  variation  of  density  in  ttie  strata,  of  the 

esrtb,  the  sura  of  the  two  fractions  expressing  the  el- 

lipticity  and  diminution  of  gravity  fbom  die  pole  to 

the  equator,  is  always  a  constant  quantity,  ana  equri 

5 
to  ->  of  the  ftaction  expressing  the  iatio  of  the  oen« 

tiifagBl  force  to  that  of  gravitj^  at  the  equator.  ^  Ac« 

cording  to  the  theory  of  dynamics,  diis  last  fraction,  ia 

1  5 

~l^;  being  nndtiplied  by  y,  it beoemes  .00869;' 

thoefore  calling  •  the  elliptidty,  we  find 

B 

•=.00865  —  -T  • 

The  hypothesis  of  the  gravitating  force  increasins  as 
theiqiiare  of  the  sines  of  the  latitudes,  is  grounded  on 
the  sapposttion  that  the  spheroid  is  homogeneous  ;  and 
if  this  were  really  the  case,  we  should  obtain  the  same 

^oe  of -^,  and:  consequently  the  same  cempiesaieni 

bysnbatitudng  in  the  formula  the  lengths  observed  at. 

uy  two  latitudes  whatever,  abstraction  being  made. 

from  the  errors  of  observation.    But  as  we  know  that 

the  strata,  at  least  near  the  surface  of  the  earth,  differ 

Tery  considerably  in  density,  we  may  expect,  a  priori, 

coDsiderable  discrepancies  in  the  results  obtained,  by 

combuiing  the  lengths  observed  at  different  stations^ 

If  we  combine   the  lengths  given  by  Biot  at  Unat 

md  Formentera,  a  result  may  be  expected  very  near 

the  tnith ;  for,  on  account  of  the  distance  between 

^e  two  stations,  the  influence  of  any  partial  cause 

ofemv  is  greatly  diminished;  and  as  both  the  sta- 

^  are  situated  on  small  isolated  rocky  islands^  the 

difference  of  local  denaity  cannot  be  supposed- great. 

Substituting,  therefore,  the  observed  lengths  at  Unst 

ttd  Formentera   in  the  above  formulae,  B  is  found 

^•9091289  indies,  and  A=S9.0l255ei  whence -^s: 

•005360536,.  sad  consequently,  the  ellipticity,  or  is 

•00328W64  3s  glj . 
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Unit  aad'PoctwjF  »•••••• 

Letth  Fart 

atfUm 

Aibury  Hill    .  *  •  . 

Fastsoft  and  JLeidi  F4BI«  .  .  ;  • 

au^oo 

Aibmy  fim  •  «  . 

JjumjuK  *  .  .  •  • 

XiOth  Foit  and  Cliftoa  •  .  •  • 

Azbiury  Hill  . 

I.1ODC10D  •  •  .  . 

.    IXmooae  •  •  • 

CBilon  and  Azbuiy  Hill  /•  .  • 

London 

DunnoK 

Axboij  Hill  and  LondoB  •  •  • 

Daaaow  •  # 
liiiiMbn' and  Dnnnasa*.  .  •  •  • 


Gnvity  from 
th«  Equator. 


.00636S8 
.0054840 
.0066M6 
.0054f8S 
.0055510 
.0055Ma 

.oeaeeao 

.06lSei94 

•ooMeeo 
xoassee 

.0058020 
.0059033 
.0053615 
.0050180 
.0055014 
.0012956 
.0052590 
.0052610 
.0069767 

•oooone 

U)068887 


Compi 
itoD. 


1 

I 

S  lO'S 

I 

sti*r 
I 

■  ■  »     . 

i 
a4f» 

•  a  s*T 

I 

SSf* 


•  «4'0 


•  •4*1 
I 

as»*s 

1  _■ 

ata*7 

I  _ 

tat'* 

I    _ 

tf  *•» 
4  t  T«> 


a«o*a 
•  f  9 
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Inateidof  praeeecSngintlkis  manner,  Biot  submit* 
ted  hia  meaaurementa*  to  a  mode  of  comparison,  which 
ahowe,  in  a  Tery  perspicuous  manner,  the  relative  in- 
tenaity  of  gravity  at  the  different  stations.  From  a 
compaarioaw  of  the  terrestrial  degrees,  observations  on 
the  pendulum,  uid  the  values  of  the  lunar  inequalt- 
tiea  defending  on  the  compression  of  the  earth.  La 
Pkoe  found  that  the  compression  indicated  by  all  the 

phenomen*  taken  in><wnne»ien,  waaOOflSfi,  or  ^r^n^v 

Biot  combihing  this  determination  of  theory  with  the 
measurement  at  Unst,  which  he  considered  aa  the  best 
of  the  whole,  both  on  account  of  the  obaervationa  hav« 
ing  been  made  with  all  the  precautiona  which  hia  for^ 
mer  experience  could  suggest,  and  on  account  of  the 
great  number  of  series  from  which  the  final  result  waai 
obtained,  formed  a  theoretic  expression  for  the  length 
of  the  pendulum,  with  which  he  compared  the  lengtha. 
measured  at  the  other  stations.    Substituting  the  value 

of  vgivcn  by  LarFUwe  in  tife  fomulii  i=:00865 — j,^ 

it  becomes  00865  —  --^=:00326,  whence  Br:  A  .00559. 

This  value  o£  B  being  substituted  in  the  general  ex« 
pression  /=A'+Biin.'  L,  gives/=  A(l  -^00539  sin.'  L). 
But  at  the' Station  of  Unst,  /:£^S9. 171776  inches,  and 
Lzzefy  45'  25" ;  therefore  by  substitution,  the  value 
of  A  will  be  obtained,  and  consequently  that  of  B,  from 

the  ratio -T-.    On  performing  the  adeulation,  they  are 
A 

found  as  follows:  A  =  59.011684  inches,  and  B  = 
0.21027S9  inches.     Hence,  for  any  other  latitude,  /  s 
59.011684+. 2102729-810.?  L. 
By^meana  of  tbiafonnuhi  the  foUosiring  Table  i» 

0  .--  " 


Feodulam. 


Namet  of  Placet. 

LTDgth  of  the  Seoonda  Prn- 

duUim  at  the  Level  of  the 

See. 

Excess  of  the 

CAleuUted 

Length 

By  Caltnila- 
thm. 

By  Measure- 
ment. 

r 

Un8t 

Lcith  Fort 

Dunkirk 

Paris 

'    Inches. 
39.171776 

39.156127 

39.138809- 

39.130861 

Tnchei. 
39.171776 

39.155412 
89.137700 
39.129285 
39.118088 
89.113002 
89.113189 
89  094187 

Inches. 
<  0.000000 

+  0.000685 
+  0.001109 
+  0.001576 
+  0.001594 
+  0.003233 
+  0.002209 
-^.OC0425 

Clermont 

Bourdeaux 

Figew 

Formentera 

39.119682 
39.116235 
39.115398 
39.093762 

Fiui  Pendulum, 


At  Pftrif 
At  Greenwich 


Se4  PENDULUM. 

Comparisom  of  il$e  ^conia  PtBivium  at  Pant  nd  ' 

Greenwich, 

After  Captain  Kater  had  accomplished  his  met- 
surement  in  London;  the  Board  of  Longitudes,  anx- 
ious to  compare  the  results  of  fiorda's  method  with 
thos^  of  one  so  entirely  difierent^  commissioned  M. 
Arago  to  make  this  comparison  by  a  direct  experiment 
Arago  was  joined  by  the  celebrated  Humboldt,  and 
the  first  part  of  their  operations  was,  to  determine  tbe 
number  of  oscillations  made  during  a  sidereal  day  in 
the  Royal  Obsenratory  at  Paris,  by  two  invariable  pen- 
dulums of  copper  constructed  by  Fortin.  They  tben 
proceeded  to  London,  and  being  met  by  Blot  on  in 
.  ,     .     -  J-  return  from  Shetland,'  they  made  the  same  obsenra- 

This  Table  agrees  with  Captain  Kater  s,  in  mdicat-  ^^^,^8  on  the  two  pendulums  at  the  Greenwich  Obscr. 
ing  a  greater  diminution  of  gravity,  on  advancing  to-  y^tory.  After  their  return  to  Paris,  MM.  Arago  and 
wards  the  equator,  than  .is  given  by  theory;  but  the  Humboldt  determined  anew  the  number  of oscHlations 
variation  is  by  no  means  uniform.  Captain  Kate/s  ^f  their  pendulums,  in  oijder  to  assure  themselves  that 
Table  shows  it  to  be  greater  between  Unst  and  Leith  j|jgy  ^ad  undergone  no  derangement  by  the  transport- 
Fort  than  between  Unst  and  Portsoy,  greater  still  at    ^^jJn 

Clifton,  suddenly  diminished  at  Arbury  Hill,  increased        xbe  mean  number  of  oscilhtions  made  by  the  pen. 
again  at  London,  and  diminished  at  Dunnose.     It  in-    ^ulums  during  a  sidereal  day,  in  an  indefinitely  small 
creases  progressively  through  France  to  Bourdeaux,    ,^0,  reduced  to  the  temperature  of  10  centigrade,  or 
where  its  effects  are  most  sensible ;  is  diminished  some-    590  of  Fahrenheit,  was  observed  to  be  as  follows : 
what  at  Figeac,  that  station  being  more  in  the  interior, 
and  the  country  in  which  it  is'  situated  composed  of 
denser  materials.    At  Formentera  it  appears  with  a 
contrary  sign,  indicating  n  local  excess  in  the  intensi- 
ty of  gravity.     Whether  this  vafiation  from  theory  is 
uniformly  in  excess  or  defect  to  the  south  of  Formen- 
tera, we  want  farther  experiments  to  determine.    The 
only  experiment  indeed  which  has  been  made  to  the 
south  of  that  station  which  can  be  relied  on,  |s  that  of 

Mr.  Goldingham  ;  for  those  of  Bouguer,   Le  Gen  til,  AoceleratioD  at  Greenwich        .  9.99 

and  others,  were  not  performed  with  an  apparatus  Xhe  acceleration  of  the  first,  reduced  to  seconds,  and 
auflSciently  delicate  to  entitle  their  results  to  be  em-  corrected  for  the  effects  of « the  density  of  the  air,  be- 
ployed  in  deciding  the  question.  The  formula  applied  ^omes  ll".50;  and  of  the  second,  10".08:  the  mean 
to  the  latitude  of  Madras,  gives  /=S9.0224S6  inches,  ©f  the  two,  therefore,  or  10^.79,  will  be  the  acceleration 
and  Mr.  Goldingham's  measurement  is  3902338  inches;  ^f  ^  clock  at  Greenwich  in  twenty-four  hours,  rega- 
90  that  the  intensity  of  the  gruviUting  force  is,  as  at  lated  at  Paris  according  to  sidereal  time.  Hence  it  re- 
Formentera,  greater  that  it  is  given  by  theory.  On  salts,  that  the  difference  of  length  of  two -simple  pen^ 
the  wholes  it  is  sufficiently  obvious,  that  no  formula  dpi  urns,  making  respectively  86,400  oscillations  in  a 
can  be  obtained  to  represent,  with  perfect  rigour,  the  mean  solar  day  at  Paris  and  Greenwich,  is  .OO98OSS 
lengths  of  the  pendulum  over  the  globe ;  and  that  the  inches.  According  to  Captain  Kater,  the  length  of  the 
focal  variations  in  the  density  of  the  strata  which  com..,  seconds  pendulum,  in  the  apartment  at  Portland  Place, 
pose  the  crust  of  the  earth,  prevent  us  from  determin-  ig  39. 13908  inches.  Supposing  its  length  at  Giten* 
mg  the  true  nature  of  the  meridional  curves  •.  ^jch  to  be  the  same,  and  deducting  .0098033,  the 

From  Blot's  formula  we  have  calculated  the  follow-  length  at  Paris  is  equal  to  89.12928  inches.  Thisb 
ing  Table,  showing  the  length  of  the  pendulum  at  precisely  the  length  assigned  in  the  table  by  Biot  and 
every  fifth  degree  of  latitude  from  the  equator  to  the  Mathieu,  when  reduced  to  the  level  of  the  sea.  But 
pole ;  and  considering  the  data  from  which  the  nuraeri.  tj,e  aHowance  they  made  for  the  height  of  the  station 
cal  coefficients  are  obtained,  we  presume  that  it  contains  ^^g  .000645  inches ;  hence  the  length  of  the  seconds 
much  nearer  approximations  to  the  absolute  lengths  pendulum,  as  determined  bj  them,  is  less  than  thatob- 
than  any  that  has  hitherto  been  given.  tained  from  Captain  Kater's  experiments,  by  this  quan- 

tity,  or  89  128660  inches.  Borda's  result  is  less  than 
either,  being  only  89.127724  inches.  In  the  same 
manner,  the  length  of  the  seconds  pendulum  at  Loo- 
don,  at -a  height  of  88  feet  above  the  level  of  the  sea,  is> 

liusict. 
According  to  Captain  Kater     •        .        •         39.18908 
.    Aoeordiog  to  Biot,  £oarud,  and  Mathieo.       39.13844 
Accotdiog  to  Borda        .        .        •        • 


5j 


Accelmtlon  at  Greenwich         • 

Second  Pendulum* 

At  Paris 

At  Greenwich        '.        .        .        . 

Acceleration  at  Greenwich 


87672.33 

87683.87 

11.54 


87038.37 
87043.36 


Length  or  the 

Latitudes. 

Length  of  the 

Latttudet. 

Pendulum. 

Pendulum. 

0* 

30.011684 

50- 

89.135344 

6 

39.01 3281. 

$5 

39.152779 

10 

39.018024 

60 

39.169388 

15 

39  025769 

65 

39.184401 

90 

39.036281 

70 

39.197359 

25 

39.049240 

75 

39.207871 

SO 

39.064252 

80 

39.215616 

35 

39.080661 

85 

39.220359 

40 

39  098563 

90 

39.221956 

45 

39.116820 

Mean 


39,iS752 
39.13835 


It  would  be  extremely  difficult  to  determine  which 
of  the  three  results  approaches  nearest  to  absolute  ac* 
curacy.  The  mean,  whieh  difiers  from  Biot*4  determina^ 


•  -Applying  thU  fommla  to  the  latitude  of  MeWlle  Island,  74*  47'  12".4,  /  is  found  equal  to  39.20747.    -Capuio  SabuM*  who 

vanied  Captain  Parry  in  his  memorable  voyage  of  diMoveiy  in  1819-20,  from  a  aet  of  experiments  made  in  that  island,  found  the  ki^ 
•f  th%  «p«onds  pendiUom  to  be  39. 207  inches :  an  agreement  truly  remarkable,  considering  the  circumstances  under  which  he  operated. 


PENNANT. 
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on  only  by  the  t vAwth  of  an  inch,  may  perhaps  be  re- 
arded  as  nearest  the  truth.  It  is  rather  a  remarkable 
oincidence,  that  this  mean  is  the  precise  number  de- 
duced by  Mr.  Watts>  in  a  paper  published  in  the  third 
olume  of  die  Edinburgh  Philosophical  Journal,  from 
JapUin  Eater's  measurement,  by  making  a  more  cor« 
ect  allowance  for  the  amplitude  of  the  arcs. 

PENNANT,  Thomas,  distinguished  as  a  tourist, 
nd  for  his  acquaintance  with  natural  history  and  an- 
iquities,  was  bom  at  Downing,  in  Flintshure,  in  the 
ear  17S6.    His  school  education  commenced  at  Wrex- 
lam,  and  was  completed  at  Fulham,  from  whence  he 
emoved  to  Oxford,  for  the  purpose  of  studying  juris<- 
irudenee,  though  it  does  not  appear  ,that  he  intended 
0  pursue  law  as  a  profession.    A  present  of  Mr.  Wil-* 
oaghby's  Ornithology,  when  he  was  about  the  age  of 
.welve,  by  John  l^disbury,  Esq.^  of  Flint,  the  father  oF 
hlrs.  Piozzi,  inspired  him  with  a  taste  for  thestudy  of  na^ 
.ural  history.     His  fondness  for  mineralogy  commenced 
a  the  year  1746-7,  in  consequence  of  a  tour  through 
'Cornwall,  when  he  became  acquainted  with  Dr.  Borlase 
)f  Ludgvan,  who  communicated  to  him  with  great 
dndness  all  the  stores  of  his  own  extensive  knowledge- 
n  this  branch  of  natural  history.    He  was  elected  a 
Fellow  of  the  Society  of  Antiquaries  in  the  vear  I754>, 
when  he  visited  the  greatest  part  of  Ireland ;  but  the- 
conviviality  of  that  hospitable  people  prevented  him 
from  producing  a  journal  fit  to  be  offered  to  the  public. 
His  first  efforts  as  an  author  were  some  remarks  on 
earthquakes,  particularly  one  at  Downing,  in  the  year 
1750,  inserted  in  the  PhUosophieal  Transaetions,    In 
1756,  he  wrote  a  psper  on  several  coralloid  bodies*  col- 
lected in  Coalbrook  Dale,  Shropshire.     In  1755,  he 
commenced  a  literary  correspondence  with  Linneus, 
giving  an  account  of  a  recent  Concha  anomia  adher« 
uig  to  a  sea  plant  of  the  Norwegian  seas,  sent  him  by 
Bishop  Pontoppidan.    In  the  year  1757  he  was  made 
a  member  of  the  Royal  Society  of  Upsaly  at  the  recom- 
mendation of  Limissus  himself. 

Mr.  Pennant  married  about  this  period,  and  passed 
some  years  in  domestic  retirement  with  a  most  amiable* 
wife,  his  pecuniary  circumstances  being  very  limited. 
In  1761  he  commenced  his  British  Zoology,  and  dedi- 
cated iu  profits  to  the  bene^t  of  the  Welsh  School, 
Gray's  Inn  Lane,  London.  The  estate  of  Downing, 
with  a  rich  mine  of  lead  ore,  came  into  his  possession 
in  1763.  His  domestic  enjoyments  were  intemipted 
soon  after  by  the  death  of  nis  wife;  and  in  I76c>  he 
visited  France,  Switzerland,  Holland,  part  of  Germany, 
and  formed  a  fHendship  with  Buffon.Haller,  the  Gesners, 
and  Gronovius.  His  Synopsis  of  Quadrupeds,  a  work  of 
great  value,  and  which  was  printed  in  1771^  was  first 
planned  at  the  Hague,  in  consec^uence  of  his  interview 
with  Professor  Pallas,  whose'  high  admiration  of  Mr. 
Bay  induced  him  to  advise  our  authcNr  to  undertake  a 
history  of  quadrupeds  on  Ray's  system  improved.  In 
1767,  he  waa  elected  a  Fellow  of  the  Royal  Society, 
and  republished  next  year  his  British  Zoology,  in  two 
vols.  8vo.  to  which  he  added  a  third,  including  fishes 
and  reptiles,  in  176*9. 

His  first  acquaintance  with  Sir  Joseph  Banks  com* 
meiiced  in  l76o.  He  visited  him  at  Ravesby  Abbey,  in 
Lincolnshire,  and  Mr.  Pennant  received  from  him  many 
favours,  and  waa  honoured  with  fi'equent  communica- 
tions. Oar  author  saw  Sir  Joseph  on  his  arrival,  in  1 771^ 
Trom  his  voya|pe  with  Captain  Cook ;  and  the  same  year 
lud  an  interview  with  Mr.  Faulkner,  who  had  spent  38 
f^ears  in  Patagonia.  The  degree  of  LL.  D.  was  also  con- 
ferred on  him  this  year  by  the  University  of  Oxford, 
^bout  this  time  he  published  the  first  volume  of  his  tour 
•a  Scotlasdy  whkh  was  completed^  together  with  his 

a 


•    •  -     , 

voyage  to  the  Hebrides,  in  177^.    During  tliis  last  tour  Fennart, 
he  was  presented  with  die  freedom  of  the  city  of  Edin-    Thoina*. 
burgh,  and  had  great  honours  shown  him  in  many  of  the  ^-^r*-^ 
provincial  towns.     A  second  volume  of  hia  Journey  to 
Scotland,  and  his  Voyage  to  the  Hebrides,  was  pub- 
lished in  1774,  which  was  followed  by  his  third  and 
last  volume  in  1775.    A  fifth  edition  of  his  Tours  in 
Scotland  was  published  with  additions  in  I790.     Scot- 
land, when  he  favoured  the  world  with  his  tour,  was 
very  little  known  to  our  southern  neighbours ;  since 
many  of  the  preceding  accounts  of  this  part  of  the  is- " 
land  were  written  either  without  candour  or  under  the 
influence  of  strong  prejudices.'    The  great  object  of 
our  tourist,  on  the  other  hand,  was  to  conciliate  the 
afi^ions  of  the  two  nations,  and  to  point  out  those 
improvements,  either  in  the  fisheries  or  internal  com- 
merce of  Scotland,  which  might  contribute  to  its  bene- 
fit   Mr.  Pennant  has  the  honour,  therefore,  of  setting 
an  example  of  a  faithful,  accurate,  and  patient  research 
into  the  uitiquides,  beauties,  and  resources  of  this  part 
of  the  island,  which  has  been  so  successfully  followed 
up  by. Sir  Jchn  Sinclair,  Dr.  Anderson,  Sir  Walter 
Scott,  and  others^  who  have  thus.  immcHtalLeed  them- 
selves by  perpetuating  the  glory  of  their  native  land.' 

In  1773,  he  published  his  (xenera  of  Birds,  in  one- 
volume,  and  made  a  tour  on  horseback,  his  usual  mode 
of  traveling,  through  the  greatest  part  of  the  north  of 
England,  and  kept  a  regular  journal  of  the  road  be- 
tween Downing  and  London.    He  continued  his  in- 
Soiries  into  many  of  the  different  counties  in  England/ 
uring  1776  and  1777.    About  this  period  he  was. 
married  a  second  time  to  a  very  amiable  consort,  in 
consequence  of  which  he  refrained  from  travelling. 
Mr.  Pennant  had  collected  materials  for  a  tour  through  ' 
Wiles,  by  making  frequent  excursions  with  the  Rev. 
John  Lloyd,  an  excellent  Welsh  scholar,  at  different 
periods,  through  his  native  country,  which  he  published 
m  1778  and  1781,    He  acknowledges  his  great  obU. 
gations  to  his  countryman  for  the  correctness  of  his  re- 
marks on  the  language  and  antiquities  of  the  Welsh 
counties.    A  great  variety  of  very  interesting  anec- 
dotes, interspersed  through  this  Tour,  afford  very  strik- 
ing illustrations  of  the  manners,  character,  and  his- 
tory of  this  part  of  the  empire. 

In  his  history  and  natural  history  of  the  turkey, 
published  in  1781,  he  endeavours  to  prove  that  Ame- 
rica alone  was  the  place  where  this  animal  had  its 
origin.     In  1782,  his  "  London,"  and  "  A  Journey 
from  Chester  to  London,*'  were  published,  which  con- 
tain many  very  instructive  and  amusing  anecdotes. 
His  ••  Arctic  Zoology"  was  published  in  1785,  to  which 
a  copious  introduction  was  added,  and  a  survey  of  all 
the  coasts  of  the  Arctic  Regions,  ftom  the  Straits  of 
Dover  to  the  remotest  north,  with  a  variety  of  geogra- 
phical, historical,  and  physical  facts,  that  present  a  se- 
ries of  the  most  animated  pictures.     He  also  published 
about  the  same  time  a  topographical  account  of  Holy-- 
well  and  Downing,  where  he  had  resided  more  than 
fifty  years.     His  "  View  of  Hindostan,"  in  two  vo- 
lumes, was  the  last,  and  one  of  the  most  original  of  his 
publications.     In  the  year  1798  he  died  at  Downing,^ 
m  the  72d  year  of  his  age. 

Mr.  Pennant  inherited  by  nature  a  strong  and  healthy 
constitution,  which  he  improved  by  constant  riding,  by 
rising  at  seven  during  winter  and  summer,  and  refrain- 
ing from  supper.  He  was  an  affectionate  husband 
and  friend,  an  indulgent  master  and  kind  father^  for 
he  undertook  one  of  his  last  tours  in  1787>  tathe  Land*s 
End,  that  he  might  enable  his  son  to  compare  the  naval 
strength  and  commercial  advantages  of  our  island  with 
those  of  France  and  Spain.    He  was  warmljr  att^chel 
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to  the  political  and  religious  liberties  of  his  coantry* 
<*  Neither  king  nor  peojde/*  he  obserrea,  '*  shall  have 
the  sole  keeping  of  my  political  conscience*  Free  waa^ 
I  bom ;  free  have  I  lived ;  and  free»  I  trustj  vvill  die." 

His  style  is  not  very  correct,  but  gives  « livdy  re^ 
presentation  of  the  ideas  he  wishes  to  convey.    His 
arrangement  in  natural  history  is  clear  and  judioiov^. 
and  his  descriptions  lununous,  concise^  and  eneigetic* 
The  defect  of  his  tours  and  travels  is  a  want  of  method . 
which  is  forgotten  in  the  midst  of  a  great  variety  c^- 
amusing  and  interesti^ig  anecdotes,  that  are  well  caU 
culated  to  enlarge  the.  nunds  and  improye  the  Jieavti  of 
his  readers.    He  blends  in  all  his  works,  tli9  pleaaamti 
with  the  instructive^  and  endeavours  to  advance  nA«> 
tural  knowledge. so  as  not  to  injure  the  .e^us^  of  moral. 
and  religious  truth.    From  his  writings  the  sag^may 
gather  wisdom,  and  the  youth  instruction,  Vithtout  inu- 
bibing  political  animosity  or  party  prejudicest    He  i^t*. 
tacks  the  inJSdelity  of  Bufibn,  or  the  illiberality  of  Joba^ 
son,,  with  the  same  Impartiality,  and  always  advoeatas. 
the  cau£e  of  religion  and  moxality  without  morosenes^, 
bigotry^  or  superstition.    See  his  X.£/f ,  .written  by  hin»* 
self. 

P£NNSYLVANtA,~ffom  Penn»  the  ori^'nal  pio. 
prietor,  and  Sylva^  a  wood,-— one  of  the  United  States 
of  North  America^  is  situated  between  39*,  42^f  and  43® 
of  nortfi  latitude,  and  74*  32'  and  80^  27'  of  wisst  longi^ 
tude  from'Greenwidi.  It  is  bounded  on  the  north  by 
New  York  and  Lake  Erie  i  south  by  Virginia^  Mary- 
land, and  Delaware;  east  by  Delaware  River,  New  York 
and  New  Jersey;  west  by  Virginia  and  Ohio;  and  norlhi* , 
west  by  a  part  of  Lake  Erie.  The  form  of  this  stat0  is  i 
nearly  that  of  a  pacallelog^tun,  being  in  leiigth  273> 
miles  from  east  to  west,  and  in  bread£  153^  from  north 
to  south.  The  total  number  of  acres,  according  to  Mtv 
Warden  is,  27,200,000,  and  square  miles  24|i^ ;  ao« 
cording  to  Morse,  29>634,840  ao^s,  and  4C^000  square 
miles. 

This  state  is  divided  by  the  Alleghany  mountains* 
which  run  from  north-east  to.fouth«.west,  apd  the  val* 
le;^s  between  the  different  mountains  are  of  a  rich  black 
soil.    A  great  proportion  of  the  state  is  good  land,  and . 
much  of  it  excellent 

The  richest  part  of  the  state  which  is  settled,  is  Lan«* 
caster,  Berks,  and  Dauphin  counties,  with  the  Cumber- 
land  valley,  from  Susquehannah  to  Washington,  resting  - 
on  a  bed  of  limestone.  The  finest  part  of  the  unsettled 
land  is  between  Alleghany  River  and  Lake  £rie,  in  the . 
north-west,  and  in  the  country  on  the  heads  of  the 
branches  of  the  Alleghany  to  the  east 

The  low  maritime  hilly  and  mountainous  tracts  exr- 
perience  a  great  change  of  temperature.    Winter  eom«- 
mences  from  the  1st  to  the  i5th  December,  and  ends, 
from  the  Ist  to  the  15th  of  March.,   The  most  agree- 
able month's  are  April,  May,  thefirsthalf  of  June,  Sep- 
tember,  and  part  of  October.    Cherries  are  ripe  by  the 
25th  of  May,  and  wheat  is  reaped  before  the  middle  of. 
J  uly.    The  temperature  of  winter  is  severe  near  tha^ 
sea,  vaiying  in  January  and  February,  from  14  to  28 
degree^     The  warm  wind  from  the  south  and  south- 
east brings  on  thaw,  which  changes  immediately  to* 
frost  when  it  alters  to  the  north-east  and  north-west,. 
The  difference  of  temperature  in  summer  is  from  twenty 
to  thirty  degrees,  or  even  more  after  severe  rain  and  ^ 
thunder  storms^ 

The  principal  rivers  are,  Delaware,  on  which  is  si- 
tuated Philadelphia;  Chester,  West  Chester ;  New. 
town,  in  the  county  of  Bucks;  Easton  in  North- 
»mpton:  it  is  navigable  by  ships  of  the. line  20  miles; 
sloops  uf  00  tons,  35  miles  ;  boaU  of  8  tons,  100  miles ; 
and  canoes,  15u  milesp^^in  all  506  miles<»    Si^quehaa<»  : 


nab  river,  on  wbicfa  is  plioei  Tanfasfrwv;  tti^ffitlni|h  |^ 
county  Daiiphin ;  Wilksburi^^  county  Laiwme;  Ysmj   il 
Carlisle,  Cumberland  ;   Chamberston,  ccMiufy  Frvk*  ^ 
lin*     ScbuyUuil,  on  which    is.  situatsd  fieadiBf  ia 
Berks,  and  Norriston  in  Montgonevy.  Qpeenaburghi 
Westmoreland,  and  Pittaburgb,  are  sitiMited  on  the  A&s* 
ghany  River.  Bedford;  Huntingdon ;  and Lswiabtti|b| 
Mufflini  are  placed  on  the  Juniata.  Union  Fayette  ia  near 
Monongabela  Rivar^  which  aSords  a  boat  navigstion  te 
Morgantown,  a  distance  of  100  milest  Trouls  art  con- 
mon  in  rivulets.  In  the  easteni. rivers  the  principil  Ui 
are  roachi  shad,  herrings;  a  spectes^ef  «sitfiah  aboimdt 
in  the  western  watery  weighiitg  fioin  50'tea00  Hmw 
well  BB  yellow  perch  and.  pike*    Yoiigbiifcoy  and  L»> 
higb  are  the  .pvm<H|Mil  remainiDg,riv«iP* 

iron  ore  or  iron  sand  is  found  in  many-oT'tbeooiB*  k^ 
ties.    Coal  on  the  Susaudiannak  near  Wyomiog,  oo 
AUrgbany,  JuniatSi.  ana  Mooongahek*    A  Uind  eoal 
superior  to  ivory  black,  abpumh  in  Luieme*    Ccfi^, 
lead,  black  lea4,  flint*  slsle»  nmbh^  talc,a|«  abefoimi 
Sulphvr  springs  are*  to  be  met  with  in  Cumberkuid  nd  KiM 
York,  and  salt  and bttomineia  springe,  near  QucsDiiiH 
burgh  and  in  Veaanga-  county..    Oaknf  varioos  kindi  Fora 
forms  tim  chief  bulk  of  the  woods.    Cheniat,biRb»<i^ 
sugar  mapK  *^»  black  walnni,  elm»  bickeryi  w^its 
as£|  buHterput,  locust^  and  vaxious  kinds  of  Magislis, 
abound  in  tbnweslenk  states^    The  greater  part  of  the 
differ^t  kinds.of  tite%  shrubs  and  jplants^  in  the  Vwi* 
ed  States,  are  to  be  met  witb^in  this  pnovince.   Deir,  Aai 
bieown  bcnari  wolf,  fos:,  wild  eai*  raoooi^  oposmiD,  the 
grey,  striped,  and  flying  squirrel; .  nabbit,  hsne,  snd 
min^,  ate  numerous*    The  muak  ml  is  abundant,  bal 
the  beayer^  otter,  and  oougoiuar  ere  nearly  extinoL 
WiU  turfc^,  ruffed  (trous».  PennayJvanian  phesMBt^BM 
Maryland  paitridgey.  wild,  and*  Carolina  .pigeon»  and  the 
Canvaa  black  dud^,.  are  the  most  striking  varietiei  vl 
birds.,    Of  the  insects,  the  beetk  is  destructive  to  Indi-  IM 
an.Qom.  Blistering  fliesrgrassboppers*  osterpiilars,  snd 
meadow  worms  abound,  and  are  pemioioMS  both  to  k<» 
guminoua  and  cuknifiaws  crops.    The  Hessiantflj  h» 
not  been  so  injurious  as  in  New  England. 

The  population  of  this  state  in  IftlO  amounted  toPo] 
810,0Dlj  being  l6  to  a  square  mile,  and  has  nesrlytia 
doubled  itself  in  the  short  space  of  20  years.  They  sre* 
chiefly  descejuded  from  German,  £ngliab»  Irish,  Sootcb, 
Welsh,  Swedish,  and  a  few  Dutdi*  The  Geimsnt 
compose  one  quarter  of  the  inhabitanfea,  and  are  a  very 
industrious,  teBsperate^  and  economicsd  peof^e^  The 
free  blacks  are  22,492»  and  skves  79& 

The<number  of  counties  are  50,  which  contain  1650 
townships.    The  following  are  the  counties  and  towns  li 
which  we  have  not  yet  enumerated^  and  the  names  ctfCi 
the  Qounties  and  the  county  towns  are  the  aame  in  the<i 
ten  flivt  :-^Beaver,  Butler,  Clearfidd,  Erie,  GrerD,  in-  ^ 
diana,  Mercian  Nortbumberlandt  Sonoerset,   Warren. 
County  Adams>  town  Gettysburgh ;  Amutiwng  coon** 
ty  ;  Kitaning,  county  town ;  Bradlbrd  ;  county  Cim- 
bria,  EdemburgK;  Centre,  Bellefont;  Co&iimbia;  Cmw* 
ford,  Mead ville ;  JLy coming,  WilliamsporC;  Msckesii« 
Smethport;    Potter,    Cowdersport ;    Pike,    Milford; 
Schuylkill  I  Susquehannah;  Tioga,  WeUaboroogfa ;  Ve- 
nango, Franklin  i  Wayne,  Rotbany  ;    WeatnWpUnd, 
Greensburgh. 

Agriculture  has  very  rapidly  imwovad  during  the  i 
lost  twenty-five  years,  by  the  use  of  gypimax  as  a  ma*  * 
nuroi  by  the  introduction  of  clover  and  of  a  good  rots- 
tion  of  crops.  This  change  has  been  produped  by  di* 
minisbing  the  siae  of  the  fanns^  and.  by-  the  ezettions 
of  the  members  of  an  agricultural  socic^..  Whoatpro- 
duoN  IVom>20  to  30  budids  per  acre^  maisse  and  buek- 
whest  fsons  25  to  40;  bariey  and.  oala 
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Ml-  Aiptf^Qi  gvowt  sponUneoudy  in  sandy  aoils^  and  the  conduct  die  love  Which  they  feel  for  dieir  bitthitn    Penniyu 

^    vine  bu  bMn  cultivated  to  advantage  by  a  M.  Legaux»  of  mankind*  yt»fiim^ 

f^  DOT  Philadelphia.    Almost  all  the  fraiu  of  France  are        The  quality  of  the  soil,  the  healthiness  of  the  c\u    P«n*^<*>* 

pnxluoed  here.    The  number  of  horses  in  1810^  was  mate,  high  price  of  labour,  and  the  example  of  indns>-  MMacnT 

nSfi^St  of  neat  cattle  612,993.    Some  of  the  fanners  try  and  replarity  afforded  by  the  Sodety  of  Friends, 

in  the  back  parts  have  a  hundred  hhids,  which  are  have  contributed  to  raise  the  moral  and  religious  cha- 

boaied  in  winter.    The  number  of  sheep  was  618,289.  ncter  and  manners  of  thia  State.      Drunkenness  is 

The  Merino  breed  of  sheep  are  succeeding  very  wellj  much  diminished..     Their  conduct  to  strangers  who 

ifldjield  of  washed  wool  four  pound  per  fleece,    A  have  not  letters  ef  introductidn  js  reserved,   but   if 

farm  of  from  200  to  400  acres,  one-third  cleared^  will  properly  introduced,  their   hospitality  is  very  great. 

nise  a  rent  from  60  to  800  dollars,  according  to>qttan-  ^eiy  little  preference  is  given  to  the  males  in  the 

tity,  qaallty,  and  improvement ;  and  when  the  rent  is  division  of  property.    Femalea  marry  between  18  and 

paid  m  kind,  one  third  or  one  half  of  the  crop  is  given  80»  and  few  are  unmarried  at  S5. 

hj  the  tenant     In  Centre,  Bedford,  and  Hunting-        Pew  States  ever  enjoyed  such  great  ad  vantages,  in  ConsUtu^. 
don,  many  of  the  inhabitants  live  by  fishing,  hunting,  forming  their  conflftitotion«  sinee  w  ac^  of  whidi  the  tton, 
and  gathering  wDd  honey.    The  price  of  the  value  of  charter  of  Penn  formed  the  basis,  was  drawn  up  by  Sir 
land  is  very  various,  from  \90  doUan  in  Philade^hia  W.  Jones,  one  of  the  most  distinguished  sebolars>  law- 
County,  to  5  in  BcMiver,  Somerset,  and  Green.    Mt:  yers,  and  patriots  of  any  age,  and  the  criminal  code  was 
Peon's  cosebman,  in  1681,  refused  a  lot  of  land  for  the  Bsedelled  according  to  the  philosophical  work  of  Beccaria 
payment  of  his  wages,  within  the  present  limits  of  on  crimes  and  punishmaits*  The  civil  oouits  have  adopts 
Philadelphia,  which  was  valued  in  lees  than  a  century  ed  the  greatest  part  of  the  principles  of  English  jun»- 
at  600,000  guineas.    A  cart-«horse  brings  from  85  to  prudence;  ana  the  Criminal  court  is  the  moat  humane 
ISO  doUsrs ;  a  good  cow  is  from  15  to  80,  and  a  draft  in  the  world,  endeavouring  to  reform  nakfaictors  by 
0x60.    in  the  western  counties,  %  farai*hots6  brings  judicious  treatment,  rather  than  harden  diem  by  in^ 
GOdoQsra.  discriminately  blending  the  veteran,  with  the  noviee* 
^     The  progress  of  manufactures  in  thif  state  have  in  crime.    Tue  prisoners  also  support  themselves  by 
been  very  rapid»  in  consequence  of  the  late  war.    The  labour,  and  when  they  leave  the  prison,  fiitquently 
Taloe  of  those  of  Pittsburgh  in  18 14,  amounted  to  two  have  money  o  receive.    Great  deanliness,  order,  and 
millioiis  of  dollars,  consisting  of  wool,  cotton,  iron,  decorum,  are  preserved,  and  corporal  pumshment  is 
j^,  and  paper.    There  are  six  nunufactories,  whose  strictly  prohibited,  since  the  keepers  are  not  aHvired 
flucbinery  is  driven  by  steam ;  and  three  oorapaniea  to  carry  even  a  sticlu    The  greatest  religious  freedom 
vt  established  for  making  steam-engines  aad  steasn*  is  established ;  for  all  th*  thirteen  denominadons  of 
boats.    The  iron  founderies  are  very  numerous  and  Christians,  all  Jews,  and  all  the  believen  in  a  Godand 
flouriabiog,  and  eotton^-milla  have  been  fomed  on  the  «  future  state,  are  placed  on  the  ssme  footing,  as  to 
principle  of  Sir  Bichard  Arkwright.    The  maaufaeto*  office^  and  employments. 

m  of  silk,  tobacco^  snufi;  maple,  sugar,  Glauber       The  first.  settMs  were  Swedes  and  Finns»  who  puiv  Hiitoiyw. 
alts,  sal  ammoniac,  have  been  successfhl.    The  isrhole  chased,  in  1627»  from,  the  Indians,  a  tract  of  oountfy 
iBioQQtofthe  valae  of  manufactories  in  ]8l6«  were  fiwmGapeHenlopentotheiaUsof  thellelawaiis,  butin 
33,691,111  dollars.     At  that  period  there  were  €4  consequence  of  want  of  support  from  Ousuvus  Adol* 
cotton  manufactories,  44  blast  furnaces,  78  forges,  175  phtu  th^  became  subject  to  the  Dutch  until  the  British 
iuiUeries,  64  paper->mills,    %5  rope«walks.     Nearly  became  its  masters.     In  168I,  Charies  II.  granted  all 
200,000  hata  are  manufoctured  in  this  state  ia  the  the  country  td  WiUiim  Penn,  between  the  40*  and  43* 
tspaceofayear^ — The  commerce  of  Pennsylvania  In  llie  oflatituderand  extending  over  5*  of  longitude.  In  con-      " 
west  is  by  the  Ohio  with  the  Spanish,  by  the  lakea^  sequenceof  the  wiae  laws,  and  libersl  and  enlightened 
vlth  the  British  dominioas,  and  by  both  with  the  In»  views,  of  this  distingnished  Icfgislator,  the  colony  ra^ 
<lito  tribes.      The  totel  value  of  experts  from  the  pid(y  improved,  and  from  1750  to  1754  not  fewer 
^^oited  States,  in  1801,  was  93  millions  of  cUlars,  and  than  S4|000  emigrated  to  this  State.    AAer  the  defhst 
to  oi  Pennsylvania  alone  was  nearly  28  millions,  of  General  Braddock  in  this  year,  the  French  beoem« 
Tbe  tonnage  of  this  state  was  almoat  94,000  ih  1799.  ^^^  masters  of  the  weatem  coun^i  from  the  Ohio  td 
Its  miliury  strength  consisted,  in  1812,  of  99^414,  the  junction  of  the  two  brandies  of  the  Susquebannah 
sod  were  supported  for  327,000  doUsrs :  in  1814  they  river,  thia  province  suffered  much  from  the  Indians, 
cost  470,000   dollars.     The  total  receipts  of  1818,  who  massacred  in  one  nkht  the  Moravians  of  Guaden^ 
vere  49^,908  dollars,  and  the  expence  336,186  dol-  hulten.    The  village  of  Linismk,   consisting  of  48 
^f  while  the  whole  capital  amounted  to  6^^  millions  habitations,  was  burnt  to  aahest.  and  seventy«4N|e  in* 
^olUrs.  dividuals  perished  in  the  flames.    The  militia  of  this 
^    This  State  is  distinguished  for  a  great  number  of  Stale  were  defeated  in  1777,  «t  Germans^town,  and  the 
boinane,  religious,  and  literary  societies,  which  me  seat  ofgovemraent  was  removed  to  Washington  in  1800- 
c^iij  formed  in  Philadelphis.    They  have  been  very  See  Morse's  Geagrophy:.  and  Warden's  iMUed  States. 
^ve  since  their  establishment,  and  productive  of       PENAITH,  an  ancient  market^town  of  the  county 
^ftet  advantages.    The  Harmonic  Society,  formed  by  of  Cumberland,  England,  is  situated  at  the  foot  of  Pen- 
George  Rapp,  a  German  emigrant,  is  very  prosperous  nth  Fell,  near  the  river  Petterel,  on  the  north,  and  the 
v)ddistiiMdshed  for  induBtry,  cleanliness,  devotion,  oonfluence  of  the  £amont  and  the  Lowther  on  the 
and  morauty.      There  are  four  universities  in  this  south.    The  houses  are  built  of  red  stone,  covered  with 
State.    The  ezi>ence  of  tbe  nul4ic  schools  amounted  blue  slate ;  and  the  more  modem  buildings  are  con-» 
(0  SOOO  dollara  in  1810,  for  which  purpose  large  tracts  structed.with  considerable  elegance.    The  streets  are- 
^^  land  have  ,  been  appropriated  by  tbe  legislature,  by  no  means  regular.    The  town^iouse  in  the  market- 
There  are  three  extensive  libraries  in  Philadelphta,  pAace  is  laive,  and  the  figures  of  bean  climbing  up  a. 
^e  of  which  cMintaina  25,000  volumes..    'The  same  nigged  staff  leminds  11s  of  its  antiquity.    Wheat,  bar* 
■pint  of  benevolence,  religion,  sfnd  humanity,  which  ley,  cattle,  horses,  &c.  are  sold  hi  distinct  parts  of  the- 
<fi»tfngutshe8     Liondon,    pervades    oor    trsSMatkurtie  toiwn.    Tfae^ianie  grave  in  the  cfaofBh-jrard,*  consists 
dctceadanta  m,  Philadelphia^  who  «usuf<Bt  bjr  their  of  tsso  slaw  fUian^  15  tet  asunder,  ll^feethigb^wldl 
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PenrUh     nearly  5  in  circumference  at  tlie  bottom,  where  they  Number  of  wet  days  158.  Namber  of  days  when  snow  Pem 

I          are  morticed  into  round  stones  imbedded  in  the  earth,  fell  2^.     Population  in  18S1,  5S34.     See  the  Beauiiu    ii'^ 

The  upper  part  is  sqiiare,  tapering  to  a  point,  and  is  of  England  and  Wales,  vol.  ii.  p.  476 ;  and  Dr.  Forbes's     > 

ornamented  with  fretwork,  the  relievo  of  across,  and  Obiervations  on  the  Climate  of  Penzance,  Penzance    ^H 

the  figures  of  some  animals.     These'pillars  are  thought  1821.                                                                         '^ 

to  have  been  erected  in  memory  of  Ewein  Cssarius,  a  PERAMBULATOR.     SeeOnoitsTCR.                      ' 

gigantic  warrior,  and  great  destroyer  of  bears,  who  PERCUSSION.     See  Mechanics,  Vol.  XIII.  p.       i 

reigned  in  this  country  in  the  time  of  Ida,  one  of  the  687*  and  547- 

Anglo-Saxon  kings.    The  giant's  thumb  is  a  single  PERFECT  NuMfiCRfl,  is  the  name  of  a  number  such 

stone  not  far  from  the  pillars,  5  feet  8  inches  high,  and  as  6,  which  is  equal  to  the  sum  of  all  its  divisors.    See 

antiquarians  have  not  agreed  about  its  objects    The  Nombbrs,  Vol.  XV.  p.  411. 

church  is  elegant,  commodious,  and  spacious;  and  its  PERICLES.    See  Athens,  Vol.  Iff.  p,  24. 

roof  supported  by  pillars,  whose  shafts  consist  of  an  en«  PERIPATETICS,  the  name  of  a  sect  of  philosopher! 

tire  reef  stone,  taken  from  a  quarry  in  the  neighbour-  who  maintained  the  doctrines  of  Aristotle.    See  Aris- 

hood.  It  is  inclosed  by  a  neat  elliptical  iron  palisade  about  totle,  Vol.  II.  p.  86*0;  and  Metaphysics,  Vol.  XIV. 

4  feet  4  inches  high.    On  a  rising  ground  to  the  west  p.  8S. 

are  the  ruins  of  a  castle,  which  seems  to  have  been  built  PERMAMBUCO,  or  Fernambuco.    See  Brasil, 

in  an  oblong  shape,  and  fortified  with  a  deep  fosse  and  Vol.  IV.  p.  426. 

walled  rampart.  Nothing  remains  but  the  arched  vaults  PEROUSE,  J.  F.  G.  os  La,  a  celebrated  navigator, 
and  outside  walls,  the  fortress  having  been  dismantled  was  bom  at  Toulouse  iii  1741.    He  was  entrusted  with 
during  the  civil  wars.    Penrith  was  burned  by  the  the  command  of  the  Boussole  and  the  Astrolabe,  that 
Scotch  in  the  18th  Ed.  III.  and  the  following  year,  formed  the  expedition  of  discovery  which  was  fitted 
The  plague  nearly  depopulated  it  in  1597,  when  S^60  out  by  the  French  government  in   1785.    He  sailed 
died  in  a  year  and  a  half.   The  Scotch  Highlanders  were  from  Brest  in  Atigust,  1785,  and  anchored  on  the  Bra- 
quartered  in  this  town  for  a  night,  without  doing  much  sil  coast  in  November,  after  touching  at  Madeira  and 
injury*  on  their  way  to  Preston;  in  the  rebellion  of  Teneriffe.    Proceeding  round  Cape  Horn,  they  anchor- 
1715;  but,  in  1745,  they  acted  with  the  violence  of  ed  in  the  Bay  of  Conception,  in  1786,  reached  Easter 
enemies.    The  population  of  Penrith,  according  to  the  Island  in  April,  and  then  proceeded  to  the  Sandwich 
last  census*  is  6038  males,  and  5896  females.    The  Islands.  On  the  8dd  June,  they  anchored  on  the  Ame- 
lower  classes  are  chiefly  employed  in  agriculture,  the  rican  coast  in  latitude  58*^  87^  ran  down  to  CahTomiii 
weavingof  check,  and  hat-making.   In  1 820,  the  poor  crossed  the  Pacific,  and  reached  Macao  in  January, 
rates  were  nearly  £8000 ;  but  in  consequence  of  the  1787.  They  arrived  at  Manilla  in  February,  and,  pass- 
appointment  of  a  select  vestry  by  the  exertions  of  Mr.  ing  the  coasts  of  Corea  and  Japan,  they  touched  at 
Shaw,  church  warden,  and  the  adopting  of  great  eco*  Chinese  Tartary  in  latitude  42^^    They  anchored  in 
nomy,  they  are  now  almost  reduced  to  £1500.    A  be«  a  bay  in  Sagalien  Island,  and  thence  proceeded  up  the 
nefit  society,  public  libraiy^male  and  female  free  school,  Narrow  Channel  as  fariis  51''  2^,  On  their  return  thev 
national  school,  and  other  benevdent  institutions,  re-  passed  by  La  Perouse^s  strait^  between  Sagalien  and 
ceive  Bupp<nt  and  encouragement.    Penrith  is  18  miles  Jesse,  into  the  Northern  Pacific.  Oh  the  6th  September 
aouth  of  Carlisle,  and  28S  north-north-west  of  London,  diey  anchored  in  the  harbour  of  St.  Peter  and  St  Paul, 
West  Long.  99  45^.   North  Lat  54*  40^.    See  Hutchin-  in  kamtschatka,  and  having  there  refitted,  they  reach* 
son's  Histoty  of  Cumberland.  ed  Navigators'  Islands  in  December.    Having  gone 
P£NSACOLA.   See  Florida,  Vol.  IX.  p.  877,  S78.  ashore,  however,  to  procure  fresh  water,  M.  de  Langie, 
PENTAGRAPH,  PANTOGRAPH^orPANTooRAPHER,  the  seoond  in  command,  and  a  party  of  six,ty,  were 
are  the  names  given  to  a  very  useful  instrument/  which  attacked  bv  the  natives,  when  he  and  eleven  of  his  men 
seems  to  have  been  first  described  by  Scheiner  about  were  killed.  Proceeding  to  New  Holland,  they  reaeh- 
1631,  in  a  tract  entitled,  Pantographice,  me  Ars  nova  ed  Botany  Bay  in  January,  1787 ;  but  no  farther  ac- 
deUneandi.    A  very  complete  description  of  the  instru-  counts  have  ever  been  received  of  the  fate  of  the  ex|)e« 
ment,  illustrated  with  fignres,  will  be  found  in  our  ar-  dition. 

tide  Drawing  Instruments,  Vol.  VIII.  p.  IS9.  The  journal  which  La  Perouse  had  transmitted  to 

PENZANCE,  a  sea- port  town  of  England,  in  the  France,  was  published  in  1798,  in  3  vols.  4to.  attbe 

ooonty  of  Cornwall,  is  agreeably  situated  on  the  north-  expence  of  the  nation,  and  for  the  benefit  of  his  widow; 

west  side  of  Mount's  Bay,     It  consists  principally  of  and  it  was  afterwards  translated  into  English. 

four  streets,  meeting  at  right  angles.    The  streets  are  PERPIGNAN,  a  town  of  France,  and  the  capital 

well  paved,  and  contain  many  large  and  good  looking  of  the  department  of  the  Eastern  Pyrenees,  is  situated 

houses.    The  church. is  «  chapel  of  ease  to  Madron ;  on  the  right  bank  of  the  river  Tet.    its  form  is  nearly 

and  time  are  meeting-houses  for  Baptists,  Indepen-  circular;  but  is  in  general  ill  built,  excepting  one  or 

<^ents,  Quakers,  and  Methodists,  and  a  synagogue  for  two  streets.    The  cathedral  is  the  only  public  build- 

the  Jews.    There  is  also  a  grammar  school  and  a  dis-  ing  of  importance.    Perpignan  has  extensive  and  good 

pensary.    The  Geological  S)ciety  of  Cornwall,  and  the  fortifications.    The  citadel  is  very  strong,  and  standi 

Penrith  Agricultural  Society,  hold  their  meetings  here,  on  an  eminence  which  commands  the  town.    There 

The  harbour  of  Penzance  is  fit  only  for  receiving  small  are  several  fine  promenades  here,  particularly  the  one 

vessels.    The  pier,  which  was  extended  in  1782  and  on  the  great  earthen  mound,   which  surrottnds  the 

1813,  is  about  600  feet  long;  and  a  light  was  erected  town.     The  principal  manufkctures  of  Perpignan  are 

at  the  end  of  it  in  18 16,  to  show  when  the  water  was  woollen  and  silk  goods,  sofip,  liqueurs,  atid  es«encf?» 

nine  feet  deep.     From  the  mildness  of  the  otimate*  It  trades  principally  in  com,  wool,  wine,  and  iron* 

Penzance  is  mudi  frequented  as  a  bathing-place ;  and  Population  12,000.    East  Long.  2*  54' 9^.    North  Lit- 

hot  and  cold  baths  have  beett  erected.    The  trade  of  42^  42'  S^. 

the  place  consisU  chiefly  in  pilchards,  and  in  shipping  PERSEPOLIS,  Roiks  oIp.     See  our  article  Civi 

lead,  tin,  and  copper  of  Ae  county.    The  mean  tern*  Architkctore,  Vol.  VI.  p.  526,  for  a  full  account  of 

peraturc  of  Penzance  is  50M)5.    The  annual  quantity  them ;  and  Plats  CLIII. 

of  rainki  1819  and  1820  was  twenty-one  incbcs.  Nmn-  PERSEES,  or  PABSCftj.    See  Oabrks^  Vol.  X.  p- 

her  of  dry  days  on  an  average  of  thirteen  years,  200.  65. 


S69 


PERSIA. 


Part  I.— STATISTICS  OF  PERSIA. 


istia  Pbbsia,  an  ancient  and  extensive  empire  in  Asia,  lies 
Y^  between  the  26th  and  40th  degrees  of  north  latitude, 

and  the  45th  and  Gist  degrees  of  east  longitude. 
K.       Its  name  spread  from  one  of  its  provinces.  Pan  or 
Farty  which  Jit  one  time  comprehended  the  dominiona 
of  the  kings  of  Persia;  but  it  is  known  to  the  natives 
asd  lesmed  Mahomedans  under  the  appellajtion  of 
Irwn;  and  we  learn  from  Sir  William  Jones,  that  this 
tenn  embraced  within  its  limits  the  whole  of  Lower 
Asia,  sad  thus  formed  onie  of  the  noblest  peninsulas  in 
die  world. 
it      The  modem  boandariee  of  Persia  have  not.been  dis- 
tioctij  msrked.    In  general  terms,  it  may  be  said  to 
be  confined  on  the  west  by  the  waters  of  the  Tigris  and 
Euphrates ;  by  those  of  the  Gihon  and  Indus  on  the 
east;  by  the  river  Kur  and  the  Caspian  Sea  on  the 
north;  and  by  the  Persian  Gulf-and  the  Indian  Ocean 
on  the  south. 
il       This  country  is  highly  elevated,  and  has  with  great 
propriety  been  denominated  a  land  of  mountains.     It 
jobs  the  hiffh  lands  of  Armenia  and  Asia  Minor  on  the 
west,  and  thoee  of  Central  Asia  on  the  east,  having  its 
dedivities  towards  the  Euphrates  and  Persian  Gulf  on 
the  one  side,  and  towards  the  Caspian  on  the  other. 
This  diain  was  known  to  the  ancients  under  the  gene- 
ral Dane  of  Taurus,  and  is  interrapted  by  many  ezten- 
ii?e  Tslleys  and  elevated  plains.    Extending  without 
order  in  ul  directions,  many  of  the  mountains,  after  ris* 
iog  sbmptlyv  gradually  become  flat  at  the  summit,  and 
present  the  appearance  ctf  an  absolute  plateau. 
•"•      Persia  is  «t  present  divided  into  two  independent 
monarchies ;  Western  Persia,  under  the  dommion  of 
the  king  of  Persia;  and  Eastern  Persia,  or  A%hani8« 
Un,  ruled  by  the  chief  of  the  Affghan  tribes.    Their 
psrticolsr  boundaries,  however,  are  somewhat  uncer* 
t^ ;  and  they  differ  greatly  in  their  physical,  civil, 
and  political  <jiaracter.    The  present  article  will  there- 
fore  be  confined  to  an  account  of  Western  Persia. 

The  distinctive  characters  of  this  kingdom  sre  its. 
oomerous  mountains,  and  great  extent  of  deserts^  in« 
ter^persed  with  beautiful  valievs  and  luxuriant  mea* 
B»  dows.  On  the  north  are  the  Mount  c^  Ararat,  and  a 
chain  of  very  cold  momatains  whidi  embrace  the  pro* 
Woceof  Aderbijan.  From  these  a  belt  of  high  lime- 
stooe  mountains,  called  the  Alpons,  runs  parallel  to 
the  southern  shore  of  the  Caspian.  These  are  the  Hyr- 
nnian  mountains  of  the  ancients,  and  are  described  by 
^bo  as  not  only  steep  towards  the  north,  but  |Hroject- 
iog  "  in  such  a  manner  that  the  rivers  throw  them- 
selvcs  into  the  aea,  forming  a  liquid  arch,  under  which 
am  could  pass  on  dnr  ground/  Near  the  mountain 
of  Dcmawend^  ftmn  the  top  of  which  the  eye  embraces 
*  peoapect  of  two  hundred  miles,  and  about  fort^  miles 
trom  the  city  of  Teheran,  is  an  artificial  passage,  called 
by  the  andenta  the  «<  Caspian  Gates."  It  is  described 
u  s  narrow  road,  twenty-eight  Roman  miles  in  length; 
azid  capable  of  admitting  only  a  single  chariot  to  pass. 
From  the  high  black  rocks  on  each  side  salt  water  con- 
tiooally  trickled  down ;  and  it  was  rendered  impassa- 
ble daring  ainnmer  by  being  infested  by  numerous 
'vpents.  The  Kurdistan  range  enters  Persia  to  the 
soath  of  the  lake  Ooribia ;  and  from  thence,  to  Ispahan 
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the  country  consists  entirely  of  mountains.  Among  the  Statistics. 
most  remarkable  is  Besittoon,  celebrated  for  its  singu- 
lar  sculptures,  which  are  still  in  existence.  The.  Bsc- 
tyar  mountains  separate  from  the  Kurdistan  range,  and 
stretch  towards  Shiraz.  The  Hetaerdera,  or  *'  thou- 
sand mountains,"  embrace,  on  the  north  and  west,  the 
plain,  in  which  are  situated  the  ruins  of  Persepolis  and 
the  city  of  Shiraz.  A  defile  in  this  cjiiain,  through 
which  Alexsnder  the  Great  led  his  army,  is  called 
the  '<  Persian  Straits.''  On  the  south,  a  chain  of 
mountains,  commencing  near  the  Persian  Gulf,  passes 
across  Kerman,  and,  joining  the  range  which  separates 
Seistan  from  Mekran,  forms,  with  the  mountains^  of 
Sooliman  and  those  of  Wulli,  a  long  plateau  separating 
Persia  from  India.  This  plateau  possesses  great  ele- 
vation even  in  its  valleys,  and  joins  the  central  plateau 
of  Asia.  The  Persian  mountains,  when  taken  sepa- 
rately, appear  of  moderate  height ;  but,  from  the  con- 
tinual snow  upon  their  summits,  they  must  be  con-  . 
eluded  to  rest  upon  a  very  elevated  base.  No  travel- 
ler has  examined  them  sufficiently,  so  as  to  ascertain 
exactly  the  nature  of  their  formation.  They  are  sup- 
posed, however,  to  consist  chiefly  of  limestone ;  and 
many  of  them  are  the  most  sterile  and  wild  in  the 
wnrld,  being  merely  dry  rocks  without  wood  or  any 
herbaceous  plants.  Ararat  and  the  neighbouring  nioun« 
tains  contain  a  large  quantity  of  slate ;  and  the  Alpons 
appear  to  consist  of  limestonCf  marble,  and  alabaster, 
with  numerous  blocks  of  granite.  The  western  range 
is  formed  of  .ssndstone,  Hmestoney  and  granite,  suc- 
ceeding one  another  as  in  European  mountains.  The 
reefs  on  the  cosst  of  Mazenderan  are  granite. 

The  deserts  of  Persia,,  which  are  rather  saline  than  Deserts, 
sandy,  cover  nearly  three-tenths  of  the  country.  The 
principal  of  these  is  the  Great  Salt  Desert,  lying  be- 
tween Khorassan  and  Irak  A^juni^  where  the  layer  of 
crystallized  sea-salt  on  the  surface  of  the  ground  lies 
in  several  places  an  inch  in  thickness.  It  joins  the 
Caramanian  desert,  which  forms  the  northern  part  of 
Kerman  %  and  these  two  stretch  over  an  extent  of  near- 
ly 140,000  SQuare  miles.  The  nitre  and  pther  salts 
with  which  tnis  vast  tract  abounds,  impregnates  the 
neighbouring  rivers  and  lakes.  The  Great  Sandy  De- 
sert commences  on  the  banks  of  the  Heirmnnd,  and 
extends  to  the  range  of  mountains,  which  divides  the 
prbvinee  of  Mekran,  a  distance  of  nearly  450  miles.  Its 
sand  is  of  a  reddish  colour,  and  so  light  that  it  is 
scarcely  palpable.  When  raised  by  the  wind  it  forms 
longitudinal  waves,  which,  on  <he  windward  side  pre- 
sent a  gradual  slope  from  the  base,  and  on  the  other 
rise  perpendicularly  to  the  height  often  or  twenty  feet. 
Arrian  tells  us,  tliat  the  army  of  Alexander,  when 
marching  tBr<Nigh  this  desert,  was  nearly  smoUiered  in 
deep  scorching  sand.  The  wind,  which  here  common* 
ly  blows  from  the  north-west,  is  termed  the  bade  su- 
moom,  or  pestilential  wind ;  and  during  the  summer 
months  is  so  heated,  as  to  destroy  every  thing,  either 
annual  or  vegetable,  with  which  it  comes  in  contact. 
In  some  instances  it  kills  instantaneously ;  but,  in 
others,  the  wretched  sufferer  lingers  for  hours,  or  even 
days,  in  the  most  excruciating  torture.  The  desert  of 
Kart^kum,  or  the  Black  Sand,  covers  part  of  Khorassan, 
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8tati>Uc8.  and  forms  the  northern  boundary  of  Persia  towards 
Tartary ;  and  that  of  Kiab  lies  on  the  east  of  the  Tigris, 
and  stretches  from  thence  to  the  north  of  Shuster. 

Another  striking  feature  in  this  country  is  its  scar- 
city of  water^  which  is  one  of  the  greatest  obstacles  to 
its  fertility.  It  possesses  few  rivers  of  any  importance. 
The  Euphrates  and  Tigris  cannot  be  consideired  as 
Persian ;  neither  can  the  Kur,  which  forms  its  north- 
ern boundary  towards  Georgia ;  nor  the  Gihon,  which 
divides  it  from  Tartary.  The  river  Aras,  the  ancient 
Araxesy  rises  in  the  mountains  of  Caucasus,  and,  after 
a  long  and  rapid  course,  joins  the  Kur.  The  KtsdUdxan 
has*  its  source  in  the  western  mountains,  and,  after  a 
very  winding  course,  reaches  the  Caspian.  It  is  sup« 
posed  to  be  the  Mardus  of  the  ancients.  This  river  flows 
m  a  series  of  cataracts  through  picturesque  ravines, 
and  falls  with  such  force  into  £esea,  that  its  current  is 
perceptible  a  considerable  distance  from  the  shore.  It 
abounds  in  sturgeon,  and  produces  numerous  pike, 
carp,  and  other  kinds  of  fish  esteemed  by  the  Persians. 
The  Tedten,  the  ancient  Ochus,  waters  the  province 
of  Khorassan,  and,  after  receiving  several  small  streams 
iVom  the  mountains  of  Mazenderan,  falls  into  the  Cas- 
pian. The  inland  rivers  of  Persia  are  in  general  lost 
m  the  deserts.  The  Zynderoad  rises  in  the  fiaktyar 
mountains,  and  psssing  by  Ispahan  expends  itself  in 
the  deserts  of  sand  to  the  south-east.  The  waters  of 
this  river  are  at  times  so  swollen  by  the  melting  of  the 
snow  and  the  rains,  that  they  overflow  their  banks  to 
a  great  extent.  These  inundations  sometimes  cover 
several  districts,  and  render  large  tracts  of  rich  and  pto« 
ductive  land  useless  for  the  season.  The  injury  done 
by  one  of  these  in  1809,  v  circulated  to  amount  to 
three  lacks  of  piastres.  The  Bendemir  passes  from 
north  to  south  between  Shiras  and  Persepolis,  and 
flows  into  the  salt  lake  of  Baktegan,  which  also  receives 
another  considerable  stream  called  Kuren.  Besides 
these,  there  are  a  few  small  streams  which  fiill  into  the 
Persian  Gulf. 

The  lakes  of  this  country  are  very  similar  to  those  of 
Africa,  but  of  greater  extent.  The  lake  Shahee,  or 
Oormia,  which  lies  among  the  mountains  of  Aderbijan, 
is  inclosed  on  the  north  and  east  by  the  plain  of  Ta- 
breesp,  the  salt  desert,  and  the  hills  and  valleys  of  Uskoh ; 
a  sublime  range  of  snowy  mountains  gird  it  on  the  west ; 
and  on  the  south  it  is  terminated  by  the  table  land  and 
extensive  pastures  of  Maragha.  It  is  about  280  miles 
in  circumference,  and  in  general  very  shallow,  its  great* 
est  depth  not  being  more  than  five  or  six  feet,  and  in 
some  places  scarcely  one.  What  is  remarkable  in  this 
lake  in,  that  it  receives  fourteen  riversofdifierent  sices, 
without  any  apparent  increase  of  its  waters.  Indeed,  it 
would  appear  that  the  evaporation  is  greater  thsn  its 
supplies,  as  there  are  many  visible  signs  of  diminution* 
The  Persian  rivers,  however,  in  general,  depend  much 
upon  the  mountain  torrents.  On  the  one  day  they  are 
overflowing  their  banks,  and  on  the  other  they  scarce- 
ly  deserve  the  name  of  rivulets ;  consequently  the  great- 
est quantity  of  water  in  the  lake  is  in  the  spring,  when 
the  snow  melts,  and  the  torrents  flow  the  deepest ;  and 
then  its  surface  will  sometimes  rise  about  thirty  feet. 
The  waters  of  the  Oormia  seem  dull,  and  are  extreme- 
ly saline,  yielding,  when  evaporated,  a  Intter  salt  of  a 
beautiful  transparency,  and  one-third  more  in  quantity 
than  sea-water ;  and  are  so  prejudicial  to  fish,  that 
when  an^  are  thrown  into  it  by  the  rivers  they  imme« 
^lately  die.  Lake  Erivan  lies  about  100  miles  to  the 
north.  It  is  seventy  miles'in  circumference,  with  a  snail 
island  in  the  middle,  and  abounda  in  carp  and  tront. 


Lakei. 


Oormia. 


Central. 


Ten  mil^  sottth«east  of  Siiras  is  the  salt  lake  Bahega,  i^ 
During  Summer  it  is  nearly  dry,  when  the  people  who  ""^^ 
inhabit  its  hanks  collect  the  salt  with  which  the  bot«  ^^*^ 
tom  is  encrusted,  which  is  remarkably  fine,  and  whidi 
is  in  general  use  throu^out  the  province  of  Pars. 

The  climate,  of  Persia  exhibits  considerable  variety ;  ciimiu 
and  the  description'given  of  it  by  the  younger  Cyras  to 
Xenophon,  *'  My  father's  empire  is  so  Uagp,  that  people 
perish  with  cold  at  the  one  extremity^  while  th^  are 
suffocated  with  heat  at  the  other,"  is  equally  appluvble 
now  as  it  was  then.    This  arises^  however,  more  from 
the  diffiarence  of  elevation  and  ami  than  from  difeenes 
of  latitude.    There  are  three  leading  distinolions  o£r««       { 
gion  and  climate  in  this  country.    In  the  norikam  pso-  Norilj 
vinces,  on  the  shores  of  the  Caspian,  an  esoessive  ho^ 
midity  prevails  throughout  the  year.    The  inhabitants 
bear  iodeUble  marks  A  its  inaaiubrity*  having  a  fever* 
ish  sallowness  of  complexion,  and  possessing  neither 
strength  nor  spirits,    flere  the  winlekr  is  very  mild, 
fVom  the  temperate  winds  which  blow  finom  the  sea ; 
but  during  summer  the  heats  are  so  strong  and  lasting, 
that  all  who  are  able  abandon  the  towns^  and  retire  to 
the  mountains,  where  they  live  in  tents,,  and  where  the 
temperature  is  comparatively  cooL    Vecctaftian  is  fls- 
voured  by  the  long  lying  of  the  snow,  and  a  proiracted 
spring;  and  the  forests  are  vigoroua  and  extensive. 
The  sides  of  the  hills  are  covered  with  acacias,  hndens, 
oaks,  and  chesnuts ;  and  their  sununits  are  crowned 
with  cedars,  cypresses,  and  pines  of  various  descrip- 
tions.   The  sumacht  so  useful  from  its  astringent  vtr* 
sue  in  the  arts  of  dyeing  and  tanningf  grows  here  in 
abundance;  and  the  flowering  manna^sh  is  equally 
eemmon.    The  province  of  Ghilan  abounds  in  box- 
wood ;  and  the  sugar  cane  is  eidtivated  with  some  de« 
gree  of  success,  and  produces  tolerable  sugar.    In  the 
oeniral  plateau  the  summer  is  excessively  hoL    The  Ccaf 
atmosphere,  however,  is  serene,  and  refircahed  bj  cool 
breeses  during  the  night.    A  cloud  is  searoelby  to  be 
seen,  and  the  Hght  of  the  stars  is  suflicient  to  direct  the 
traveller  on  his  way.    The  wintera  are  equally  rigo- 
rous.   Snow  storms  are  frequent;  and  inotanoes  have 
occurred  where  whole  caravans  have  been  overwlielm> 
ed  by  the  blast.    Dews  are  unknown  in  summer,  and, 
during  the  rest  of  the  year,  they  are  of  such  a  nature 
that  the  brightest  steel,  though  exposed  to  them,  would 
not  receive  the  slightest  rust    In  spring  the  hails  are 
oft^B  prejudicial  to  vegetation.     It  is  &a  and  in  an* 
tumn  that  high  winds  generally  prevail ;  but  the  air 
is  extremely  dry,  and  thunder  and  lightning  are  rardy 
experienced.    Among  the  mountains  of  Kurdistan  and 
Aderbijan,  however,  this  general  character  of  tlie  di'* 
mate  is  gitatly  modified;  and  they  derive,  fiNsm  their 
great  elevation  and  their  forests,  a  more  humid  aUn^ 
sphere,  and  more  equal  temperature^    The  provinoe  of 
Pars  also,  especially  the  valley  of  Shinx,  in  exempt 
fVom  excess  of  heat  or  of  cold ;  the  thermometer  in  the 
day  time  seldom  rising  higher  than  80^  in  suanmer,  or 
sinking  lower  than  62"*  at  night.    In  tfaie  vcjgion  the 
elevatMl  plains  are  covered  with  those  spedes  sif  frfants 
which  affect  a  saline  soil ;  but  some  of  tne<Mpea  plains» 
which  are  free  from  sand,  are  covered  with  fierdfe  paa* 
tures.    Though  the  mountains  of  Fnn  are  atE^yped  of 
their  forests,  yet  the  beautiful  walks  in  the  tbU^  of 
Shiras  are  shadowed  by  planes,  medlars,  willowa^  and 
poplars,  among  which  spring  up  is  great  beauty  and 
luxuriance  anemonies,  jessamines,  hyperiocuns,  tulipsi, 
and  ranunculi.    Descending  souihward  to  the  ahores  of  i 
the  Persian  Gulf,  the  climate  undergoes  a  very  male* 
re.  ^he  Sumoom,  though  notfieqoent. 
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^  thaaft  daohlM  the  fiMe  of  ntture.    Aceovdbg  to  Ta-  cot  into  immense  alebsi  and  takes  a  good  polish.    So  statutrct* 

T*^  vemiavthe  peopleof  Gombroon,  when  they  find  them*  much  is  this  atone  looked  upon  as  an  article  of  luxury^  \-»-y"<«i^ 

itlves  struck  by  this  wind^  cry  oot^  *'  I  bum/'  and  im*  that  none  but  the  king,  his  sons^  and  persons  privileged 

medistely  expire.    The  extreme  heat  of  the  air  during  by  special  firman,  are  permitted  to  excavate ;  and  such 

four  months  of  the  year  d$  almost  insupportable^  and  is  the  ascendpncy  of  pride  over  avarice,  that  the  scheme 

80  very  unhealthy^  that  sirangen  who  faU  sick  addom  pf  farming  it  to  the  hiffhest  bidder  does  not  seem  to 

recover.  have  ever  come  within  Uie  calcuUtions  of  its  present 

tnie-     The  mineralogy  c^  this  eoitntiy  is  very  unimportantt  possessors." 

though  its  numerous  mountains  probably  abound  in        Another  natural  curiosity  in  this  country  is  a  mineral  Nsphtha, 

nnexplorecf  treasures.    In  Aderbijanare  mines  of  iron  called  Naphtha.  Of  this  substance  Uiere  are  two  kinds,  ^  rock^fb 

sod  copper,  and  also  a  mine  of  silver ;  but  the  finest  )he  white  and  black.  There  are  several  fountains  of  the 

diver  mine  is  in  .Bokhara^    These  mines,  however,  latter  in  Irak  Arabi ;  but  the  most  productive  are  those 

from  the  wani^  of  proper  artiste  and  minera^are  not  nearKerkook.  It  is  procured  by  digging  a  small  pit,from 

wnmght  with  mudi  profit;  and  some  of  them  have  ten  to  twelve  feet  deep,  which  fills  of  itself,  and  is  em« 

been  abandoned,  aa  the  expenoes  have  been  found  to  ployed  by  the  natives  as  a  substitute  for  pitch ;  and 

exceed  the  pnxluoe.    Sulphur  and  nitre  are  found  in  U  used  aUo  in  lamps  instead  of  oil    The  white  naph- 

the  mountain  of  Oemawend;  and  abundance  of  rock*  tha  is  supposed  by  some  to  be  an  entirely  different 

sdt  in  the  province  of  Keiman.    The  only  gems  in  jiubstance.    It  is  of  a  much  thicker  consistence,  and 

Persiaare  the  Turquoise,  of  which  the  best  are  obtained  greatly  resembles  tallow,  and  both  affords  a  better 

^    from  a  mine  near  Nishapore  in  .Khorassan.     Medi*  light  and  emits  a  less  disagreeable  smell  than  the  other. 

^    Gsl  springe  of  various  dMcriptions  arise  aesong  the  Two  fouiitaips  of  this  kind  arise  near  Doulakee,  in  the 

jDouotaias;  but  they  are  entirely  neglected' by  the  province  of  Pars.    The  oil  floats  like  a  crust  on  the 

inhsbitanta.    Not  far  from  Maragha,  on  the  banka  surface  of  the  water,  and  is  collected  by  the  peasantry ; 

of  a  stream  which  passes  near  the  deserted  village  of  who  daub  their  camels  all  over  with  it  in  the  spring, 

Chai^Bagh,  are  aeveral  which  issue  fttmithe  ground  with  which  preserves  their  coats,  and  prevents  a  disease  in 

diflbent  degrees  of  finoe.    The  two  most  remarkable  the  skin.    The  moat  remarkable,  however,  are  those 

sra  dose  to  each  other,  the  one  oold  and  the  other  te«  found  in  Che  neighbourhood  of  Baku,  on  the  western 

pid.    Their  waters  are  a  strong  chalybeate,  and  of  a  shore  of  the  Caspian*    See  Baku. 

most  nauseooa  taste.    At  no  great  ciistance,  another        Persia  possesses  a  variety  of  soil,  from  the  sandy  and  ^^* 
aisiDg,  of  nearly  the  same  natura,  issues  from  the  earth  barren  tracts  of  the  south  to. the  rich  and  clayey  plains 
in  babbles,  mia  fiiUa  into  a  basin  of  about  fiftefn  feet  on  the  Caspian;  but  scarcely  a  twentieth  part  of  the 
in  diameten    It  emita  a  considerable  volume  of  water;  land  is  under  cultivation.    In  the  central  regions,  and 
hat  as  soon  aa  it  leaves  the  baaip,  and  spreads  over  the  on  the  Persian  Gulf,  the  soil  is  sandy  or  of  a  hard  clay, 
gRNufti^  forming  nnmerous  ponds  or  .plashes,  it  con-  which,  without  irrigation,  is  totally  unproductive ;  yet 
crates  and  petrifcs,  producing  that  beautiful  transparent  wherever  water  can  be  obtained,  the  vegetation  is  most 
^   itooe,  oonsnonly  called  7a6ress  marble,  which  is  so  re*  luxuriant.    From  this  circumstance  the  industry  of  the 
nstkable  in  most  of  the  burial  plaoea  of  Persia,  and  farmer  Js  chiefly  directed  to  the  watering  of  his  land; 
which  forms  a  chief  ornament  in  all  the  buildings  of  and  canals  for.  this  purpose  are  very  common  in  some 
note  thronghoot  the  country     The  following  account  of  the  provinces.    Astonishing  efforts,  indeed,  have 
*    of  this  natural  curiosity  iaigiven  bv  Mr.  Morier :  <'  On  been  made  to  overcome  this  natural  defect  of  Uie  coun« 
''     approachini^  the  apot,  the  ground  haa  a  hollow  sound,  try  s  but,  in  the  fre(}uent  civil  wars  by  which  Persia 
wHh  a  particolarly  dreary  and'Calcined  appearance,  and  haa  been  tom>.  these  canals  have  often  been  destroyed 
when  upon  it  ^  stronff  mineral  smell  arises  from  the  in  order  to  cut  off  a  supply  of  water  from  an  enemy ; 
ponds.   The  process  oi  petri&ction  is  to  be  traced  from  and  thus  the  labours  of  a  century  annihilated  in  a  day. 
Its  first  beginning  to  its  termination.    In  one  part,  the  Indeed,  the  destruction  of  a  few  water-courses,  made  at 
water  is  dear;  in  a  second,  it  appears  thicker  and  stag*-  great  expense  and  labour,  will  change,  in  one  season, 
nsnt;  in  a  third,  quite  black;  and  in  the  last  stace,  is  /i  verdant  valley  into  a  barren  waste.    Agriculture^  Agricul« 
white  like  boar  froat.    Indeed,  a  petrified  pond  Tooka  however,  is.  still  in  its  rudest  state,  yet  abundant  crops  ^^re. 
Lke  frosen  water ;  and  before  the  operation  is  quite  are  obtained  by  merely  sprinkling  the  seed  upon  the 
ibished,  a  stone  slightly  thrown  upon  it  breaks  the  ground,  and  then  scratching  it  with  a  wretched  plough 
outer  coatiog,  and  causes  the  black  water  underneath  drawn  by  one  ox.    In  the  northern  provinces  the  soil 
to  exude.    Where  the  operation  is  complete,  a  stone  is  sufficientlv  rich  and  fertile,   consisting,   in   some    . 
makea  no  impreasion,and  a  man  may  walk  upon  it  with*  placea,  of  a  fine  brown  mould,  and  cultivation  is  more 
out  wetting  his  shoes.    Whenever  the  petrifaction  hfs  general.    Wheat  is  the  common  produce,  but  rice  is 
been  kewti  into,  the  curious  progress  of  the  concretion  the  fiivourite  food  of  the  Persians ;  and  this  is  culti vat- 
is  clearly  seen,  and,  shows  itself  like  sheets  of  rough  ed  with  extreme  care,  especially  in  the  province  of 
paper  placed  one  over  the  other  in  accumulated  layera.  Maaenderan.    It  is  first  sown  like  other  grain,  and  af- 
Sach  is  the  constant  tendency  of  this  water  to  become  .ter  three  months  is  transplanted  root  by  root  into  well 
stone,  tbtUt,  wheif  it  exudes  from  the  ground  in  bub-  watered  fields,  which  gives  it  that  perfection  which  it 
blcs,  the  petrifaction  assumes  a  globular  shape,  aa  if  possesses  in  no  other  part  of  the  wprld.    Barley  and 
the  babblea.  of  a  spring,  by  a  stroke  of  magic,  had  millet  are  idso  cultivated,  and  a  few  oats.    A  consider'* 
been  lumsated  in  their  play,  and  metamorphosed  into  able  bar  to  agriculture,  however,  is  found  in  the  un« 
BMrblc;      These  stony  bubbles,  which  form  the  most  settled  nature  of  the  government,  which  affords  no  pro« 
carioaa  epecUnens  of  this  most  extraordinary  quarry,  tection  to  private  property.   The  method  also  of  appor- 
iireqaently  oon^in  with  them  portions  of  the  earth  tioning  the  land  tax,  and  the  rents  of  the  crown  lands 
tikroogh  which  the  water  has  oozed."  being  collected  according  to  the  produce,  must  discou- 
*'  The  aubatance  thua  produced  is  brittle,  tranapa-i  rage  the  expenditure  of  capital  and  labour  in  improve- 
lent,  and  sometimes  most  richly  streaked  with  green,  ments.    From  these  causes  many  fertile  districts  are 
nif  and  ^opper>colottred  veins.     It  admits  of  being  abandoned  by  the  farmers,  and  consigned  as  pasture 
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grounda  to  wandering  tribes^  who  lead  their  flocks  over 
immense  tracts  which  were  once  covered  with  grain. 

The  gardens  of  Persia  are  both  beautiful  and  pro« 
ductive.  They  are  cultivated  with  great  care;  and 
few  countries  ctta  surpass  it  in  the  variety  and  flavour 
of  its  fruits.  Apples,  pears,  cherries,  figs,  pomegra- 
nates, almonds»  peaches,  apricots,  walnuts,  oranges, 
and  lemons,  are  indigenous,  and  are. produced  in  great 
abundance.  The  most  succulent  melons  are  raised  in 
Khorassan ;  and  are  sometimes  so  large  that  two  or 
three  are  a  full  load  for  a  man.  The  quinces  of  Ispa- 
han are  considered  the  finest  in  the  east ;  and  the  wine 
of  Shiraz  is  so  delicious  that  it  is  reserved  for  the  use  of 
the  court.  This  country  also  abounds  in  hemp,  tobac- 
co, sesamum,  rhubarb,  manna,  safiron,  cotton,  turpen- 
tine, various  gums,  and  gall-nuts.  The  silk  worm  is 
extensively  cultivated,  and  its  annual  produce  exceeds 
four  millions  of  pounds.  About  a  twentieth  part  of 
this  quantity  is  used  in  the  country,  and  the  rest  is  sold 
in  India,  Turkey,  and  Russia. 

The  horses  of  Persia  are  of  different  breeds,  but  all 
of  them  excellent.  The  Arabian  is  still  preserved  pure 
on  the  shores  of  the  Gulf;  but  a  mixed  race  prevails 
in  the  interior,  which,  though  neither  so  beautiful  nor 
so  fleet,  are  both  larger  and  more  powerful.  The  Per- 
sian soldier,  however,  prefers  the  Turkoman  breed, 
which  attain  great  size  and  strength.  This  race  pos- 
sesses extraordinary  powers  of  enduring  fatigue,  and  is 
capable  of  performing  the  most  surprising  journeys. 
They  have  been  known  to  travel  nine  hundred  miles 
in  eleven  successive  days ;  and  we  are  told,  that,  upon 
one  of  these  animals,  Rurreem  Khan  rode  three  hunared 
and  thirty-two  miles  in  fifly-two  hours.  Camels  are 
used  chiefly  in  those  parts  of  the  country  where  the 
soil  is  arid  and  sandy ;  and  are  preferred,  as  beasts  of 
burden,  to  all  other  animals.  Those  in  Khorassan  are 
not  inferior  to  the  camels  of  Arabia.  Mules,  however, 
are  in  more  general  use,  and  are  next  in  estimation  to 
the  horse.  Their  breed  is  also  an  object  of  particular 
care.  They  are  small,  well  proportioned,  and  very 
hardy,  but  require  to  be  well  fed.  When  we  consider 
that  there;^are  no  navigable  rivers  in  this  country,  and 
that  the  roads  are  so  bad  as  to  prevent  the  use  of 
wheeled  carriages,  we  need  not  wonder  at  the  extreme 
attention  which  is  bestowed  upon  these  animals ;  which 
are  alike  essential  to  promote  the  intercourse  of  peace, 
and  give  success  to  the  operations  of  war.  Cows  and 
oxen  are  principally  kept  for  the  purposes  of  affricul- 
ture  and  the  supply  of  the  dairy.  Beef  is  not  a  favour- 
ite food,  and  is  used  only  by  the  lower  classes.  Nu- 
merous flocks  of  sheep  and  goats  cover  the  plains,  and 
constitute  the  wealth  of  the  wandering  tribes.  The 
Persian  sheep  carries  thirty  pounds  weight  of  fat  upon 
his  tail,  which  is  flat  and  widest  at  the  extremity ;  hut 
no  attention  is  paid  to  the  improvement  of  the  breed. 
The  more  desolate  parts  of  the  country  are  haunted  by 
lions,  bears,  tigers,  wolves,  hysenas,  jackals,  and  wild 
boars.  The  antelope,  the  hare,  the  zebra,  the  fox,  the 
argali,  and  deer  of  various  kinds,  aflbrd  ample  amuse- 
ment to  the  sportsman.  The  tame  and  wild  fowl  are 
much  the  same  as  those  in  Europe. 

Western  Persia,  or  the  dominions  of  the  present 
reigning  sovereign,  comprehends  the  provinces  of 
Faks,  Irak,  part  of  Kurdistan,  Aderbijak,  La- 
RisTAN,  KuziSTAN,  Ghilan,  Mazenderan,  the  west- 
ern parts  of  Khqrassan,  comprehending  the  cities  of 
Mebhbd,  Nishapore,  and  Torsheez,  and  the  western 
division  of  KermaNi  including  the  capital  of  that  pro- 
vince.   As  an  .account  of  some  of  these  provinces  haa 


already  appeared  in  this  work«  a  reftrenoe  wni  be  luf.  SuJ 
fident ;  and  our  attention  will  be  confined  to  those  ^ 
which  have  not  yet  been  described     Farsi  or  Far.       ! 
6isTAN»  see  Vol.  IX.  p.  282.     On  (tie  north  of  Fan,  i«       I 
Iras,  which  is  supposed  to  comprehend  the  great- irit  | 
er  part  of  ancient  Media,  and  occupies  the  central      I 
plateau  of  Persia.     It  is  bounded  on  the  east  by  Kho. 
rassan,  and  the  Ghreat  Salt  Desert ;  by  Aderbijan,  Ghi- 
Ian,  and  Mazenderan,  on  the  north ;  on  the  west  by 
Kurdistan ;  and  by  Pars  and  Kusistan  on  the  aosth. 
This  province  is  almost  entirely  covered  with  aoan- 
tains,  stretching  from  west  to  east,  which  are  bsnen, 
and  devoid  of  timber  $  and  the  valleys,  which  are  of 
an  indefinite  length,  and  seldom  exceed  ten  or  fifteni      I 
miles  in  breadth,  though  capable  of  yielding  abnndant 
crops,  are  allowed  to  lie  uncultivated,  except  in  the 
vicinity  of  the  towns  and  villages.  The  country  aronnd 
Ispahan  has  of  late  been  fast  advancing  towards  proB^ 
perity,  under  the  management  ot  the  Ameen-arDoi^. 
or  aecond  minister  of  the  king,    The  small  district  of 
Linjan,  in  particular,  extending  about  seventy  mileiLiiij^ 
in  length,  and  forty  in  breadth,  is  cohered  with  pic- 
turesque and  flourishing  villages,  which  are  sttrroand- 
ed  with  gardens  and  pigeon-houses.    It  is  irrigated  by 
canals  cut  from  the  river  Zynderood,  and  its  prodoc- 
tions  are  equal  to  those  in  the  most  fertile  spots  of 
Persia.     This  province  contains  i^any  eelebrateddtiesi 
among  which  are,  Ispahan,  Yead,  Kashas,  Koom,  Te- 
heran, Casbin,  Zinjan,   Hamadan,   Kermanshab,  and 
Khonsar.    The  chief  of  these  is  Iqpahan,  which  cod* 
tinned  for  several  centuries  to  be  the  capital  of  the 
empire ;   but  of  late   the^  royal  residence  has  been 
transferred  to  Teheran.    See  Ispahak. 

The  city  c^  Yead  is  situated  in  the  tnidst  of  a  barren  1i'(i^ 
tract,  where  there  is  a  great  scarcity  of  wood  and  wa* 
ter ;  but  in  consequence  ef  its  being  the  grand  mail    I 
between  Hindostan,  Bokhara,   and  Persia,  it  is  my 
populous,  and  a  place  of  considerable  trade*    It  con- 
tains 20,000  houses  besides  those  of  the  Guebreiy  or 
worshippers  of  fire,  which  are  estimated  at  4000  more, 
and  is  celebrated  for  its  manufactoree  of  ^k  stoffit 
which  are  superior  to  any  in  Persia,  Proceeding  north- 
wards about  63  miles  from  Ispahan,  Ilea  the  toiutiful 
valley  of  Natunz,  about  eight  miles  in  length,  and  Xai 
surrounded  with  rugged  and  lofty  mountains,  from 
which  flow  innumerable  streams.    It  is:  famed  for  the 
salubrity  'of  its  climate,  and  presents  to  the  view  a 
continued  garden  of  fruit  trees,  among  which  the  houses 
of  the  inhabitants  are  interspersed  and  eonoealedi  Near 
Kashan,  the  king  has  a  beautiful  huntitsg  seat  and  gar- 
den at  the  foot  of  the  mountains ;  Imt  the  road  from 
this  to  Koom  skirts  the  Great  Salt  Desert  through  a   < 
level  country,  depopulated  by  the  devaatations  of  the 
Turkomans. 

Passing  to  the  north-west,  the  district  of  Save,  cs-  | 
tending  nearly  80  miles,  is  laid  out  in  paature  landii 
and  was  celebrated  by  the  ancients  for  an  excellent 
breed  of  horses. 

The  route  from  Koom  to  Teheran  peases  over  a  plain, 
strongly  impregnated  with  nitre  and  aalc^  asid  througb 
a  salt  marsh,  which,  in  some  places*  io  above  thifty- 
five  miles  in  breadth,  and  runs  fhmi  east  to  west  about 
150.  On  approaching  the  capital-,  howerer,  the  coun^  1 
try  appears  fertile  and  productive,  md  the  aornmoding 
scenery  is  particularly  interesting.  The  lofty  Dcma- 
wend,  with  his  snowy  summit,  overlooks  it  from  the 
north  ;  on  the  east  it  is  environed  by  the  mountains  of 
Elburx,  the  traditionary  abodee  of  detnona,  and  on  tb« 
east  the  extensive  ruins  of  the  once  proud  city  ef  Bh^ 
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tfe$.  tb«  tncient  Ittkagetj  cover  the  plain  as  far  as  the  eye    a  considerable  trade.    Here  is  the  tomb  of  Mordecai  Sutiiticff.' 
r^  am  retch.    Here  Alexander  is  said  to  have  rested  five    and  Esther,  and  also  of  Avicenna.     Hamadan  is  asv-«^^^-*>^ 
days  in  his  pursuit  after  Darius.     It  was  destroyed  bj    much  celebrated  for  its  climate  as  Ecbatana  was  in  an- 
tbe^enla  of  Chenghiz  Khan,  and  from  its  scattered    cient' times,  and  is  said  to  have  been  the  summer  resi- 
u.  popuUtion  arose  the  city  of  Teheran.     Teheran  is  be-    dence  of  the  Persian  kings  from  the  time  of  Dartii^  to 
tween  foar  and  five  miles  in  circumference,  and,  dur-    that 'of  Ghenghiz  Khan.    A  large  and  fruitful  tract  of 
ing  the  residence  of  the  king,  contains  from  60,000  to    country  extends  from  Hamadan  to  Kertaanshah ;  but 
70,000  inhabitants ;  but,  when  the  summer  heats  com-    the  districts  between  Hamadan  and  Khonsar,  a  distance 
pil  his  majesty  to  remove  his  household,  and  pitch  his    of  150  mile8>  are  but  indifierently  cultivated.    To  the 
tents  on  the  plains  of  Sultanea,  or  Oujan,  the  popula-    south-west  of  Khonsar,  (See  vol.  XII.  p.  i49.)  is  the 
tion  of  the  capital  is  reduced  to  little  more  than  10,000.    small  district  of  Feredun,  peopled  entirely  by  Geor- 
This.dty  is  surrounded  by  a  strong  wall,  flanked  by    gians  and  Armenians.     The  former,  amounting  nearly 
innumerable  towers,  and  a  dry  ditch  with  a  glacis.     It    to  one  thousand  families,  profess  the  Mahomedan  reli-^ 
Jas  few  public  edifices,  and  the  only  building  of  con-    gion,  but  intermarry  only  among  themselves, 
sequence  is  the  citadel,  which  contains  the  palace  of        But  the  richest  and  most  fertile  part  of  Irak  is  Lcurisun^ 
the  sovereign  and  his  officers.    About  two  miles  to  the    Louristan,   an  extensive  tract  of  country  stretching 
Dorth-east  of  Teheran,  is  the  king's  pleasure  house,  cal-    along  the  northern  frontier  of  Kuzistan.     It  Is  wa- 
led Tahkt-SrCadjar.  Though  formed  of  coarse  materials,    tered    by  several  considerable   rivers,   and  there  is 
snd  hat  rudriy  furnished,  it  is  erected  on  a  model  ad-    scarcely  a  valley  that  is  not  ref^shed  by  a  num« 
mirsbly  calculated  for  the  heat  of  the  summer,     ft  is    ber  of  lesser  streams.     It  is  peopled  by  the  martial 
vhoUy  built  of  brick,  except  the  exterior  wall,  which    tribes  of  Baktyari  and  Fielhi,  who  are  subject  to  no 
is  mad,  fianked  by  bride  turrets ;  and  it  presents  a    law  bnt  the  will  of  their  chiefs*    They  lead  a  wan-^ 
gnnd  elevation,  consisting  of  six  successive  terraces,    dering  life,  residing  chiefly  in  tents>  and  subsisting  on 
which,  at  a  distance,  has  the  appearance  of  so  many    the  produce  of  their  flocks.  Agriculture  is  conseqaent- 
itoriesk  ly  neglected,  but  the  pasture  is  most  luxuriant.    The 

The  northern  frontier  of  Irak  is  formed  by  a  lof-    only  town  in  this  district  is  Kornmabad^  the  ancient  Konima- 
tf  range  of»mountains,  which  terminates  at  the  Cas-    Corbienna,  which  stands  at  the  foot  of  a  mountain,  bad. 
pian  Strait;  and  an  extensive  valley,  about  twenty    and  on  the  banks  of  a  broad  and  rapid  river,  across 
miks  in  br^dth,  extends  as  far  as  the  city  of  Casbin.    which  is  thrown  a  bridge  of  twenty-eight  arches.  There' 
Here  the  clinaate  ia  delightful,  and  the  country  is  pc^    is  also  a  fort,  built  on  a  conical  hill,  in  the  centre  of 
pttloos  and  well  cultivated.    About  70  miles  to  the    the  town,  sufficiently  strong  for  its  protection  against 
north-west  of  Casbin,  is  Sultanea,  where  the  king  en-    the  power  of  Persia.    Between  Korumabad  and  Ha- 
camps  during  the  summer  mon^s ;  once  a  splendid    madan  lie  the  extensive  plains  of  Khawa  and  Alister  ; 
city,  but  now  a  heap  of  ruins,  inhabited  only  by  a  fbw    and  to  the  north-east  are  the  towns  of  Hussar,  whidi 
poor  families,  who  Uite  in  wretched  hovels,  in  the  vi-    is  large  and  populfius,  and  the  capital  of  a  wealthy 
cfnityof  the  tomb  of  Sultan  Khodabbundah,  which  is  a    district;   of  Booroqjird,  a  flburishing  city,  omtaining 
large  and  beautiful  structure,  built  of  brick,  and  co-    12,000  inhabitants ;  and  of  Nahavund,  celebrated  for  a 
vered  with  a  cupola  ninety  feet  in  height    The  large    battle  which  gave  Persia  to  the  Saracens. 
and  populous  town  of  Zinjan  lies  about  twenty  miles        The  only  part  of  Kuroistan  which  may  be-  said  to<  Ardelan. 
farther  to  the  north-west,  and  from.theoce  to  the  river    be  subject  to  Persia  is  the  province  of  Ardelan.    The 
KixiJ^aen,  which  foitastiie  boundary  between  Irak  and    powerful  chief  of  this  district,  however,  condescends 
Aderbijan,  the  country  is  very  uneven  and  full  of  deep    to  pay  tribute  to  the  Persian  monardi,  merely  for  the 
ravines.    The  districts  between  this  river  and  the  cities    preservation  of  peace;  for,  in  every  other  respect,  he 
of  Hamadan  and  Kermanshah,  is  called  by  oriental    is  completely  independent.   (See  vol,  VL  p.  512.)  * 

writers  Al  GeMf  (the  mountainous.)    The  western        ADERBiJAN,the  Atropalena  of  the  ancients,  lies  to  the  Aderbijaa.^ 

]»rt  of  it  is  almost  uninhabited,  though  abounding  in  north  of  Irak,  from  which  it  ia  separated  by  the  Kizil- 
ricb  pastures ;  bnt  the  country  between  Sultanea  and  osien.    It  has  the  Caspian  Sea  and  Ohilan  on  the  east, 
Hamadan  i&  well  cultivated,  and  peopled  by  the  tribss  Armenia  and  Kurdistan  on  the  west,  and  the  river 
ofGirooe  and  Karagoozoloo;  and  the  vicinity  of  the  lat-  Aras  on  the  north.    It  derives  its  name,  which  sig- 
ter  city  for  noMoiy  miles  is  covered  with  productive  fields  nifies  the  "  country  of  fire,"  from  being  the  place  where 
and  firuitfiil  Inrcfaards,  and  intersected  by  innumerable  fire  wcnrdiip  had  its  origin.    This  province  is  reckoned 
^  little  streams.     Hamadan^  the  ancient  Ecbatana,  is  n-  among  the  most  productive  in  Persia,  and  presents  a 
toated  at  the  foot  of  Mount  Elwund;  the  Orontes  of  regular  succession  of  undulating  eminences,  partially 
andent  geography.    It  has  evidentiy  been  at  one  time  cmtivated,  and  opening  into  plams.    The  villages  are, 
an  immense  city,  as  a  long  succession  of  broken  walls  for  the  most  part,  emimomed  in  orchards  and  gardens, 
and  aculptnred  fragments  attest  the  former  existence  of  .  which  yield  delicious  fruits  of  every  description ;  and 
extensive  and  elegant  buildings.    Since  Its  capture  and  no  where  are  provisions  more-  cheap  and  abundant, 
destruction  by  Tamerlane,  it  has  been  considered  only  As  the  country  is  intersected  by  many  small  rivers,. 
as  a  secondary  dty.    At  present  it  consists  of  about  cultivation  is  chiefly  carried  on  by  means  of  irrigation, 
10,000  indifferentiy  built  houses^   containing  above  and  their  crops  often  yield  from  fifty  to  sixty  fold.   The 
40,000  inhalntants  ;  but  being  separated  by  ffarden8»  climate  is  hralthy,  and  the  snow  lies  upon  the  moun- 
whieh  are  watered  by  rivulets  firom  the  hills,  it  has  a  tains  nine  montlis  in  the  year.    The  spring  is  temperate 
vny  agreeable  appearance.    Hamadan  is  the  great  mart  and  delightful ;  but  the  hail-storms  are  sometimes  so 
of  commcfioe  between  Ispahan  and  Bagdad ;  and  nn-  violent,  that  the  cattle  perish  in  the  fields..  In  summer 
mamiB  car  awns  are  also  constantiy  passins  from  the  and  autumn  the  sun  has  very  considerable  influenoe  ; 
Botth  to  the  latter  dty.     It  is  consequently  resorted  but  the  cold  of  winter  is  severely  felt  from  the  great 
to  by  merchanta  of  various  nations  for  the  purposes  of    scarcity  of  f\iel,  for  which  the  inhabitants  have  no  sub- 
traffic    The  |>rincipal  manufactures  of  this  place  are  a  stitute  but  dried  oew-dung,  mixed  with  straw.    The 
sort  of  felt  carpe^  called  nummud^   much  esteemed  principal  towns  in  Aderbijan  are— Tabrees,  the  capital, 
among  the  Persians^  and  leather^  in  which  it  carries  on  Ardebili  (Vol  II.  p.  SS9.)  Khoee,  Oormia^  and  Mara- 
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ghA.  Tahreezs  or  Taunis^  is  situated  at  Uie  foot  of  a 
inountMn  in  an  immense  plain,  and  on  the  banks  of  a 
small  river»  ivhose  waters  are  consumed  in  irrigation* 
It  was  the  residence  of  the  Persian  kings  for  several 
centuries;  and»  in  distant  ages,  rivalled  the  city  of 
Ecbatana.  In  the  time  of  Chardin,  it  was  one  of  the 
largest  and  most  populous  cities  in  the  east,  containing 
half  a  million  of  mnabitants.  It  is  no  more,  however, 
the  magnificent  city  described  by  that  traveller.  Situ« 
ated  near  the  confines  of  contending  empires,  it  has 
been  taken  and  sacked  eight  different  times,  and 
alternately  in  the  possession  of  Turks,  Tartars,  and  Pe^ 
aians.  But  its  most  destructive  enemies  were  the  earth- 
quakes of  1727  and  17S7»  which  levelled  its  proudest 
edifices  with  the  ground,  and  destroyed  upwards  of 
lOOiOCO  of  its  inhabiUnts.  Out  of  250  mosques,  the 
ruins  of  only  three  can  be  distinguished,  and  nothing 
appears  of  the  ancient  city  but  an  extensive  and  con* 
fused  mass  of  old  mud  walls.  Tabreea  was  &8t  declin- 
ing  into  insignificance,  when,  about  the  year  1805, 
Prince  Abbas  Meeraa,  the  heir<«apparent  of  Uie  Persian 
throne,  having  been  appointed  to  the  government  of 
the  province,  made  it  his  place  of  residence.  He  has 
repaired  and  beautified  the  walls,  and  erected  a  new 
barrack  for  the  acoommodation  of  his  troops.  The 
population  of  this  city  is  now  about  20,000.  The  waUs 
are  surrounded  on  every  side  with  fruitful  gardens,  and 
the  banks  of  the  rivers  are  pknted  with  poplars.  Be- 
tween Tabrees  and  the  Kisi^^oaen  is  a  considerable  ter- 
ritory, now  uninhabited.  It  was  foimerly  possessed 
by  the  tribe  of  Sha-Khakee,  but  their  chief  having 
suffered  death  for  taking  arms  against  bis  sovereign, 
his  people  were  disperMd*  and  the  majority  of  them 
retired  within  the  frontiers  of  Russia.  To  the  JKVth  of 
this  district,  is  the  celebrated  Chu'i¥al  Mogan,  or  plain 
of  Mogan,  where  Nadir  Shah  assembled  the  nobles  of 
Persia  and  received  from  them  the  crown.  This  plain 
extends  from  the  city  of  Ardebil  to  the  mouths  of  the 
river  Kur ;  and  its  rich  soil  and  luxuriant  pastures  have 
rendered  it  the  favourite  encamping  ground  of  eastern 
conquerors.  But  the  most  flourishing  and  picturesque 
part  of  this  province  lies  along  the  north  and  west 
borders  of  the  lake  Oormia.  The  principal  cities  in  this 
district  are  Khpee,  (see  vol«  XII.  p.  449.)  and  Oormia. 
The  former  stands  in  a  beautiful  valley,  about  fifteen 
miles  in  length,  and  ten  in  breadth,  and  which,  for 
richness,  cultivation,  water,  and  pasture,  cannot  well 
be  surpassed.  It  is  covered  with  fields  of  com,  cotton, 
and  rice,  and  interspersed  with  well  inclosed  gardens. 
Oormia,  a  very  ancient  city,  containing  a  population 
of  12,000  souls,  is  the  Tbebarma  of  Strabo,  and  sup- 
posed to  be  the  birth-fdace  of  Zoroaster.  It  is  situated 
in  a  noble  plain,  which  is  watered  and  fertilised  by  the 
river  Shar,  and  is  fortified  by  a  strong  wall  and  deep 
ditch,  which  can  be  filled  with  water  from  the  river. 

On  the  south-east  of  the  lake  stands  the  well  built 
town  of  Maragha,  containing  15,000  inhabitants.  It 
lies  in  a  low  valley,  at  the  extremity  of  a  well-cultivat- 
ed plain,  and  its  gardens  and  plantations  are  watered 
by  canals  from  a  small  river,  which  flows  past  the  walls 
of  the  dty.  Many  indications  are  visible  of  iu  having 
been  once  in  a  more  flourishing  condition  ;  and  there 
are  several  curious  old  tombs,  in  one  of  which  are  sup- 
posed to  rest  the  remains  of  Hulakoo  Khan.  This  able 
prmce  spent  the  last  years  of  his  life  at  Maragha,  and 
erected  an  observatory  on  a  hill  close  to  the  city,  whose 
aummit  he  levelled  for^the  purpose.  Here  his  favour- 
ite astronomer,  Nasser-41-dleen,  formed  those  aatrono- 
oucal  tables,  so  celebcated  under  the  name  of  the  *'  tables 


ofEel-Khannee."  The  elerated  tract  of  oovntrysMdu  &• 
ing  from  the  vicinity  of  the  lake  Oormia,  along  the  w 
course  of  the  Kizil-02en»  towards  the  provlnee  of  Ghi- 
lan,  formed  the  dominions  of  the  chief  of  the  Hnno* 
nee,  or  Assassins,  an  abominable  race,  who  weiefinslly 
destroyed  by  Hulakoo. 

Labistan.    See  VoL  XII.  p.  601. 

KuziBTAN.    See  VoL  XIL  pu  489.     ' 

GhilaK.    See  Vol.  X.  p.  fi58. 

Mazcnobran  lies  between  the  sontbem  shore  of  the  Nn 
Caspian  Sea,  and  the  mountains  of  ERrarst^hich  sepa>  ru. 
rate  it  from  the  province  of  Irak.  It  has  Ghilan  on  tbe 
west,  and  Khorassan  on  the  east.  Thia  province  form 
part  of  the  ancient  Hyrcania,  and  has  a  great  rcKoi* 
blance  to  Ghilan  in  iu  physical  cbaractcr,  being  moon- 
tainous,  and  intersected  with  swamps  and  forces  of 
oaks.  The  valleys  are  abundantly  ferale,  and  pmdnoe 
rice  of  the  finest  quality.  Its  wheat,  however,  is  vciy 
inferior.  The  sugar  cane  is  here  cidtiyated  to  a  con- 
siderable  extent ;  and,  what'is  somewhat  surprising,  it 
ripens  four  months  earlier  thaa  in  the  West  Indies; 
but  there  is  no  sugar  refining  manufactory  in  the  ooim* 
try;  and  the  juice  of  the  cane  is  used  only  ia  theshspe 
of  a  coarse  syrup  or  thick  paste.  The  villagea  ^e,  in 
ffeneral,  neatly  built,  and  situated  on  verdant  hills  «r 
m  the  moiit  delightful  phikis;  fertilised  by  a  multitude 
of  streams;  and  the  natives  are  regarded  .aa  the  most 
warlike  of  the  Persians.  They  maintained  their  inde- 
pendence for  a  considerable  time  with  mudi  oooiage 
and  ability  against  all  the  power  of  Tamerianc.  Am- 
ong the  numerous  useful  works  which  Shah  Abfaas  the 
Great  erected,  and  which  remain  as  monwnenta  of  his 
power,  the  causeway  of  Maaenderan  is  perticubrijCa 
worthy  of  notice.  It  extends  from  Kiskar  aeveral  lea- 
gues beyond  Asterabad,  a  length  of  about  three  hund- 
red miles. '  The  pavement  is  in  some  pants  about  twenty 
yards  broad,  with  ditches  on  each  aide,  and  oceasionsl 
bridges,  under  which  the  water  is  oonv^ed  to  the  riee 
fields.  This  great  work,  hoiwevery  isftlling  fiut  into  de* 
cay.  The  present  sovereign  baa  been  fraqnentiy  peti- 
tioned to  repair  it,  aa  the  other  roads  are  ahnostimpans- 
blein  winter;  but  it  has  been  the  policy  of  the  gorcm* 
ment  to  leave  it  in  its  present  stale,  lest  tfie  king  might  be 
compelled  in  any  emergency  to  letin  thes«,  wh«e  he 
could  easily  defend  himself  in  the  inaeoesrible  fastnessef 
which  the  condition  of  the  province  oi^ioaealoan  encnnr. 

The  nrincinal  to%ns  in  Masendenn  wn-^B^bon,  U 
a  meanly  built  town,  situated  in  a  low  damp  Tallej, 
and  about  a  mile  and  a  half  In  oircumleiaiice.    It 
contains  25,000  inhabitants,  and.  enjoya  a  prosperous 
trade,  particularly  in  rilk.    Sari,  a  email  but  well  for*  ^ 
Ufied  town,  surrounded  by  a  good  wall  and  deep  ditch. 
It  is  crowded  with  inhabitants,  among  whom  aremsoy 
merchants,  who  carry  on  a  brisk  tr«&  wUtk  Aatracso, 
and  the  interior  of  Persia.  Amul  is  agreeably  aituafeed  A 
at  the  foot  of  a  mountain,  and  on  the  banks  of  a  river, 
over  which  is  a  handaome  bridge  of  twnlve  arches.  I 
Athtaff  is  celebeated  as  the  iavourite  resldeDoe  of  Shah  I 
Abbas,  and  enjoys  the  only  good  hariionr  on  die  aootb* 
em  side  of  the  Caspian.    A  description  of  the  palace  is 
given  by  Hanway,  but  it  is  now  in  ruins.    The  dimaie 
of  this  province  is  rather  nnhsplthy ;  snd  tbe  czhala* 
tions  from  the  fbns  and  marshes,  oecasioned  lij  tfie 
summer  and  autumnal  heats,  ptoduce  agoos  and  drop* 
sies,  which  are  indicated  by  the  sallow  and  blouted  ^p* 
pearance  of  the  inhabitants..    The  popnladon  ia  esti- 
mated at  from  600,000  to  TOOfiOO.  Tbeamdl  pnma» 
of  Aiierabad  is  sometimes  Inchided  m  MasendcrsDi^ 
which  it  reaembles  in  Ornate  and  prodoetienB.    It  ia 


PERSIA.  375 

^  the  patemtl  estate  of  the  (ireaent  king  of  Persia,  as        The  Penians  ere  in  general  a  fine  race  of  men,  as  far  Statkiiot. 
r^  chief  of  the  Kujar  tribe,  who  have  entire  possession  of    as  regards  their  personal  appearance.     The  forehead  '^'^r^^ 

thejiroTince.    See  Vol.  II.  p.  577*  high,   the  nose  aquiline,   tne  cheeks  full,  the  chin^"«|'^i 

ynQ.    Krorassan.    See  Vol.  XII.  p.  448*  l^rge,  the  countenance  generally  oval,  and  the  com- '^P^*^**'^*' 

The  priDcipsl  cities  of  the  Persian  division  of  this    plexion  varying  from  a  dark  olive  to  a  slight  tinge  of 
i    province  are  Meshed,  Nishapore,  and  Tursheea.    Me«    yellow.    They  are  of  a  middling  stature,  robust  and 
shed,  the  cspital,  stands  in  a  rich  and  well  watered    active,  and  well  adapted  for  military  service.    They 
plam,  and  is  surrounded  with  a  strong  wall.    Although    shave  the  head,  except  a  small  tuft  upon  the  crown,  and 
norijr  one  half  of  it  is  in  ruins,  it  has  a  population  of    a  lock  behind  each  ear;  but  the  beard  is  sacred,  and 
50jOOO  souls.    The  houses  are  meanly  buUt ;  and  the    cultivated  with  great  care.     The  young  men  long  for 
pilace  is  unworthy  of  the  name.    The  bazar»  which    its  appearance,  and  grease  their  chins  to  hasten  its 
extends  nearly  thiee  miles  in  length,  is  well  supplied    growth  ;  for  without  it  they  are  considered  incapable 
with  fruits  and  provisions.    Here  is  a  manufactory  of    of  enjoying  arty  place  of  trust.  It  is  almost  an  universal. 
yeket  of  the^  finest  quality ;  and  its  fur  pelisses  are  in    custom  to  dye  the  beard  black,  and  also  to  stain  with 
grett  estimation.    This  city  is  decorated  by  a  very  su-    khenna  the  hands  and  feet.    The  Persian  dress  has  very  oreu.. 
perb  sepulchre,  in  which  repose  the  ashes  of  the  Imaum    materially  changed  within  the  last  century.    The  tur- 
<r^  Resa,snd  the  Caliph  Haruun  ul  Reeshd.    Nishapore,    ban  is  worn  only  by  the  Arabian  inhabitants,  and  has 
formerly  one  of  the  richest  cities  of  Khorassan,  is  now    given  place  to  a  high  black  csp  covered  with  lambs' • 
aknost  m  ruins,  and  scarcely  contains  15,000  inhabit*    wool,  and  which,  tiU  very  lately,  used  to  be  encircled 
ants,  who  occupj^  only  a  single  quarter  of  the  city.    It    with  a  Cashmirian  shawl.  This,  however,  is  now  prohi- 
wasit  one  time  irrigated  by  1S,000  aqueducts,  most  of    bited,  and  is  allowed  only  as  a  mark  of  distinction, 
whjdi  have  fallen  into  decay,  and  are  now  destitute  of    which  is  confined  to  the  royal  family  and  the  principal 
water.    This  city  was  first  destroyed  by  Alexander  the    officers  of  state ;  and  this  prohibition  was  given  in  or- 
Grett;  and  aflt^  a  lapse  of  many  years  was  rebuilt  by    der  to  encourage  the  domestic  manufacture  of  brocade 
Sipor  the  First.     It  was  taken  by  the  Tartars  in  the    shawls.    The  inhabitants- of  the  principal  towns  are 
548tb  year  of  the  Hegira,  and  so  completely  ruined    fond  of  dressing  richly.    Their  upper  ffarments  are 
that  the  inhabitants,  on  their  return,  could  not  distin-    either  of  cbints,  silk,  or  cloth  of  a  dark  cdour,  and  oft* 
gdsh  the  situation  of  their  own  houses.    It,  however,    en  trimmed  with  gold  or  silver  lace ;  and,  in  winter, 
(Boe  more  arose  ftom  its  ashes,  and  regained  its  former    are  lined  with  furs.    The  following  account  of  the  dif- 
splendonr,  when  it  was  a  second  time  pillaged  by  these    ferent  parts  of  their  dress  is  abridged  from  Morier. 
barbirians  under  Chenghiz  Khan,  from  which  it  has  ne»        I.  The  teerjumah^  a  pair  of  very  wide  trowsers,  ei« 
|i  ver  recovered.    Tursheez,  with  the  old  city  of  Sultan-    ther  of  red  Silk  or  blue  cotton,  and  readiing;  below  the 
abad,  to  which  it  is  united,  contains  about  20,000  peo-    ancle. 

pie,  who  carry  on  a  considerable  trade  in  indigo,  drugs,        2.  llie  peera  hattm,  a  shirt  generally  of  silk,  which^ 
wool,  doth,  rice,  and  iron.  going  over  the  trowsers,  reaches  a  few  inches  below 

KiRMAN*    See  VoL  XII.  p.  446.  Sie  hips,  and  is  fastened  by  two  buttons  over  die  top  of 

The  population  of  this  country  has  been  variously  the  right  shoulder. 
sitimsted.  According  to  their  own  calculations,  which  3.  The  alcaloek,  a  tij^ht  v^t  made  of  ehintz,  and 
are  evidently  much  exaggerated,  it  is  stated  at  upwards  quilted  with  cotton,  which  ties  at  the  side,  and  reacfaee 
of ^00 millions !  Chardin makes  it  40  millions;  while  as  low  as  thi^  thin  part  of  the  calf  of  the  leg.  It  haa 
I'inkerton  reduces  it  to  10,  including  Afighanistan,  or  sleeves  extending  to  the  wrist,  but  open  from  the  el- 
£astem  Persia.     Malte-Brun,  who  professes  to  give  a    bow. 

tible  of  the  diflerent  nations  and  tribes  who  inhabit  4.  The  caba,  a  long  vest  descending  to  the  ancle,  but 
this  ooontry,  makes  the  agricultural  and  manufacturing  fitting  tight  to  the  body  as  far  as  the  hips,  and  button^ 
<^,  who  live  in  fixed  dwellings,  alone  amount  to  ing  at  the  side.  The  sleeves  go  over  those  of  the  a/ca- 
shore  10,700,000,  and  estimates  the  wandering  tribes  lock,  and  from  the  elbow  are  closed  by  buttona'only, 
at  nnrly  700,000  more.  This  is,  perhaps,  as  near  the  that  they  may  be  opened  thus  far  for  the  purpose  of 
tnitb  18  can  wdl  be  ascertained,    it  is  supposed  that    ablution. 

the  population  of  Persia  has  considerably  diminished  5.  The  shal  kemer,  a  bandage  round  the  waist,  which 
lince  the  invasion  of  the  Afighans.  The  Mahomedan  is  made  either  of  Cashmirian  shawl,  or  of  the  common 
pottion  of  it,  however^  which  comprehends  nearly  the  shawl  of  Kerman,  or  of  English  chintz,  or  of  flowered 
vhde,  b  greatly  enlarged  within  the  last  thirty  years ;  muslin.  It  is  about  eiffht  yards  long,  and  one  broad. 
vnI  when  we  consider  Uie  salubrity  of  the  climate,  and  To  this  is  fastened  a  kttnjvr,  or  dagger,  ornamented 
^  cheapnett  of  provisions,  we  are  rather  astonished  according  to  the  wealth  of  the  possessor,  from  an  en« 
'  St  the  scsnty  numbers  of  its  inhabitants.    There  are,    amelled  pummel  set  in  precious  stones,  to  a  common 

no  doabt,  many  powerful  checks  to  their  increase,  aris-    handle  of  bone  or  wood, 
^iogfrom  the  oppressive  nature  of  their  government,        6,  The /e/bTreA  and  6aroenff,  outer  coats  made  of  doth, 
Odtheireoatiniiai  civil  wars;  but  were  these  removed,    and  woni  or  tliro wn  ofi^  aceordiag  to  the  heat  of  the 

elbow,    • 

This 
like  a 

^B  beeu  attributed  entirely  to  the  excellent  local  ad-  petticoat  over  the  shawl  that  goes  round  the  waist. 
fluniitGg&m  of  that  city.  The  Jews  are  evidently  de-  The  baroont^  is  a  loose  and  ample  »obe,  with  proper- 
cKafiflu jn  numben,  and  do  not  exceed  twenty  thou-  tionably  ample  arms,  generally  ftced  with  velvet,  and 
^d ;  and  the  Goebres,  or  **  worshippers  of  fire,"  may  thrown  negligently  over  the  shoulders.  Besides  these, 
he  computed  at  four  thousand  families.  The  Arme-  they  have  also  coats  trimmed  with  fur ;  and  the  warm- 
uana,  when  enumerated  by  an  order  of  the  Bishop  of  est  of  their  dresses  is  a  sheep-skin  with  the  wool  inside 
Jaifs,  smoonted  to  12,383  souls^  and  the  leather  out,  of  which  the  finest  are  firom  Bok- 
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Statisiics.  hara.    When  they  ride,  they  put  on  lotMe  tit>w8er8  of 

^''^"V^^  cloth,  called  ahaluMr,  into  whMiJltey  insert  the  skirts 

of  the  alkalfKk,  as  well  as  the  silken  trowsers ;  so  that 

the  whole  looks  like  an  inftited  bladder.    Their  boots 

have  high  heels,  are  turned  up.  at  the  toe,  and  are 

•  generally  made  of  Russia  leather."       .     , 

DttfA  of         The  dress  of  the  women  is  extremely  simple.  In  sum- 

the  women*  mer  it  consists  of  a  silk  or  muslin  shift ;  a  Joose  pair  of 

velvet  trowsers,  and  an  alkalockor  vest     In  winter,  a 

close-bodied  robe,  reaching  to  the  knees,  is  wfuti  over  the 

vest.  This  ismade  of  velvet  atkimcchj  is  fastened  in  front 

by  large  cold  buttons,  and  sometimes  ornamented  with 

jewels.    The  head  is  covered  with  a  large  black  turban, 

over  which  a  Cashnsirian  shawl  is  gracefully  thrown  to 

answer  the  purpose  of  a  veiL 

.  The  Persians  hardly  wear  any  under  linen ;  and, 
among  the  lower  classes,  the  clothes  the^  once  pit  on 
are  seldom  taken  off  till  worn  out  Nothing  could  pre« 
serve  the  health  of  a  people  with,  such  habits,  l>at  those 
ablutions  which  are  enjoined  by  their  religion,  and  the 
Hot  <bath8.  constant  use  of  the  hot  baths,  which  are  to  be  found  in 

every  city,  town,  and  village  of  Persia* 
Manners.        In  describing  the  character  and  manners  of  the  Per- 
sians,  it  is  necessary  to  divide  them  into  two  classes, 
namely,  the  afirieultural  or  manufactaiing  class,  who 
reside  in  fixed  dwellings,  and  the  wandering  tribes, 
who  subsist  by  their. flocks,  or  by  fishing,  and  live  in 
tents. 
Inhabitints  .  Among  the  inhabitcnta  of  the  various  cities  and  towns 
Hi  towns.    Qf  Persia^  there  are  very  different  shades  of  character, 
which  arise  fixmi  the  feelings  and  habits  which  they 
have  derived  from  their  ancestors.*  The  na^ves  of 
Tabrees,  Hamadan,  Shiras,  and  Yezd,  who  are  chiefly 
descended  from  martial  tribes,  are  famed  for  their 
courage.;  while  those  of  Koom,  Kashan,  and  Ispahan, 
whose  ibrefalhers  have  for  centuries  pursued  civil  oc- 
cupations, are  equally  remarkable  for  their  cowardice. 
As  a  people,  however,  they  are,  generall;^  speaking, 
of  a  lively  imagination,  of  quick  apprehension,  and  of 
agreeable  and  prepossessing  manners.   They  very  much 
resemble  the  French;  and  an  inhabitant  of  Shiraz,  ex« 
cept  from  his  dress  and  language,  could  scarcely  be  dis- 
tinguished from  a  Parisian.    A  quick  and  light  step,  a 
volubility  of  tongue,  a  facility  at  turning  a  compliment, 
a  delight  in  saying -agreeable  things  about  nothing,  and 
a  minute  care  of  their  clothes  and  manner  of  dressing, 
are  common  to  both.    The  higher  classes  of  the  citizens 
of  Persia  are  most  carefully  instructed  in  all  that  be- 
longs to  exterior  manner  and  deportment.    **  Nothir^," 
says  Sir  John  Malcolm,  "  can  exceed  their  politeness ; 
and,  in  their  social  hours,  when  formality  is  banished, 
their  conversation  is  delightful.    It  is  enlivened  by  an- 
ecdotes ;  and  their  narratives  and  observations  are  im- 
proved by  quotations  of  beautiful  passages  from  their' 
best  poets,  with  whose  works  almost  every  Persian 
who  possesses  any  intelligence  is  acquainteo."    They 
are  kmd  and  indulgent  masters;  and  the  lower  ranks, 
as  fiMT  *as  concerns  the  active  performance  of  their 
<  duties,  aee  the  best  of  servants.    In  a  state  of  so- 
ciety where  there  are  no  middle  classes,  and  where, 
consequently,  the  actual  distinction  between  master 
and  servant  is  scgreat  as  to  remove  all  danger  of  either 
forgetting  the  ine^iality  of  thsi^  condition>  they  often 
live  in   habits  pf  the  strictest  intimacy  and  friend- 
ship.   But  the  Persian  character  is  sullied  by  the  de« 
Filiehood.  iMSing  vices  of  falsehood  and  duplicity ;  and  the  noble 
system  of  their  ancestors,  whose  first  care  it  was  to 
teach  their  children  to  speak  truth,  seems  to  be  now 
totally  forgotten.    They  even  attempt  to  defend  the 
yrsctice,  and  represent  it  as  the  natural  ooniequence  of 


the  state  of  society  in  which  they  live.    The  violence  %n 
and  oppressions  of  their  rulers,  they  say,  niust  be  avert-  ^*^ 
ed  by  every  means  in  their  power  ;  and  when  this  ctn* 
not  be  done  by  combination  and  strength,  they  can 
only  have  recburse  to  art  and  <leceit    The  oaths  wliich 
they  constantly  nse  to  attest  their  sincerity,  are  only 
proofs  of  their  want  of  it;  and  it  is  n<y -uncommon  ex- 
clamation, wjien  all  their  asseverations  and  oaths  fail  to 
convince  a  stranger  df  their  verficity,  **  Believe  me,  for, 
though  a  Persian,  I  am  speaking  truth.''  Though  there 
are  many  exceptions  to  this  general  description,  yet 
their  numbers-are  too  inconsiderable  to  save  tneir  ooun- 
trymen  from  this  national  reproach.    This  people  sre 
subject  to  extraordinary  ebullitions  of  passion,  when 
they  conduct  themselves  like  men  altqgether  careless 
of  the  result ;  but  they  are  of  such  a  gay  and  sanguine 
temperament,  that  the  most  violent  quarrels  sre  oftea 
succeeded  by  immoderate  bursts  of  mirth.    On  sudi  ffti 
occasions  a  strainer  is  siuprised  at  the  latitude  of  speech  ^  p»t 
which  this  despotic  government  permits  in  those  vbom 
it  oppresses.  You  will  hear  the  meanest  citizen  venting 
imprecations  against  his  si^riors,  not  excepting  even 
the  sacred  person  of  the  king  ;  and  this  will  sometimes 
provoke  only  a  reproof,  or  a  few  blows.    An  instsnce 
of  this  freedom  of  remark  is  ffiven  by  Sir  John  MaloolDO, 
in  a  dialogue  which  passed  between  the  governor  of 
I.S|iahan,  and  a  seller  of  vecetables  in  that  city,  wbo 
was  remonstrating  against  the  payment  or«  tax  which 
had  been  imposed  upon  him.     <*  You  must  pay  it«  or 
leave  the  city,"  said  Uxe  governor.  **  I  cannotfMiy  it,  and 
tp  what  other  place  can  I  go  V  **  You  may  either  pro- 
ceed to  Shiraz  or  Keshan,  if  you  like  these  towns  bet- 
ter than  this."    *'  Your  brother  is  in  power  at  one  of 
these  cities,  and  your  nephew  at  the  other :  what  relief 
cfan  I  expect  in  either?"   **  You  may  proceed  to  cooit, 
and  complain  to  the  king,  if  you  think  that  I  have  com* 
mittedinjtutice."    "  Your  brother,  the  hajee,  is  pntne 
minister."    ''  Go  to  hell,"  exclaimed  the  enraged  ruler, 
and  do  not  trouble  me  any  more."    **  The  holy  mnp, 
your  deceased  father  is  there,"  said  the  undaunted  citi- 
zen.    The  crowd  could  not  suppress  their  smiles  at  the 
boldness  of  their  countryman;  and  the  governor,  vho 
shared  the  general  feeling,  bade  the  complainant  retire, 
and  he  would  attend  to  his  case. 

The  females  of  this  class  are  usually  placed  in  the  f' 
situation  of  slaves,  and.  possess  many  of  those  qua- 
lities  which  belong  to  that  condition.      Their  influ- 
ence   in   society    is    consequently  of  little   import- 
ance.    The  lower  ranks  regard  them  in  proportion 
as  they  are  useful   in   domestic   duties;    while  the 
.higher  ranks  consider  them  as  bom   for  their  sen* 
sual  gratification.     Women  in  this  country  have  no  as- 
signed place  in  the  community,  but  are  what  their  hus- 
bands, or  rather  their  lords,  choose  to  maike  thero.   £x- 
duded  from  all  society  except  the  company  of  their 
own  sex,  their  labours  and  amosements  are  confineJ 
within  the  walls  of  the  harem.    There,  however,  thr^r 
occupations  are  often  numerous  and  difficult     Thrv 
sew,  embroider,  and  spin  ;  make  their  ow^bothes^  and 
sometimes  those  of  their  husband,  and  superintend  all 
the  domestic  concerns  of  the  hoose^    As  a  necessary 
preparation  fbrconducting  their  household  affairs,  when 
children  they  are  taught  at  school,  along  with  t^e  bovs, 
td  read  and  write  ^  and  when  too  old  to  go  ilfalreiled, 
their  education  is  finished  at  home  by  a  female  Moolloh. 
Music  and  dancing  form  no  part  of  their  educatioo. 
These  arts  are  taught  only  to  slaves,  who  practise  theoi 
for  the  amusement  of  their  owners.    The  Persian  ladies 
regard  the  bath  as  the  place  of  their  greatest  amuK- 
ment;  for  there  they  make  appointments  to  meet,  and 
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^  often  pM9  seven  or  eight  Ueurtti^getlwr  in  the  oerpeted 
r^  saloon,  teUing  storiea,  reletiog  anecdotes,  and  eating, 
sweetmeats.    There  also  they  employ  themeelTea  in 
dyeing  their  hair  ^d  eye-brows,  and  ia  staining  their 
bodies  vith  fantastic  devices,  such  as  the  figures  of 
trees,  animal^  son,  and  planets.     These  artificial  em- 
belUshmenu  are  spread  over  the  breast,  and  exposed  to 
view.    Peraian  mothers  are  generally  treated  widi  the 
utmost  respect  and  kindness  by  their  chiLdran  of  both 
sexes  during  life,  which  often  gives  them  an  importance 
beyond  the  pracincts  of  the  haram. 
ML       The  houses  in  this  country  are  in  general  mean :  the 
exterior  being  mostly  built  of  earth  or  .mud,  one 
story  h^[fa,  with  "flat  rooib*  and  no  windows  appearinji 
to  the  view  of  passengers.   But  the  form  of  tM  rooft  m 
difierent  in  some  situations.    At  Sultanea  they  are  i^ 
the  shape  of  bee-hives;  and  in  some  places  in  Ink 
those  of  the  old  buildings   resemble   the   rooili  of 
mosoaes.    The  generality  of  Persian  houses  consist 
of  a  large  square  court,  lined  on  all  sides  with  rooms 
of  virioos  dimensions  and  uses ;  and  this  court  is  laid 
ottt  in  walks,  the  sides  of  which  are  planted  with 
flowers  and  refreshed  by  fountains.    Dutinct  from  this 
is  a  snudler  court,  around  which  are  the  inner  apart* 
ments  belonging  to  the  females  of  the  fionily;  and 
abnost  every  dwelling  has  a'  garden  attached  to  it 
The  interior  lypartments  of  the  richer  classes  are  highly 
aaperb,  yet  aunple  in  every  thing  that  may  be  deno- 
R.  minsted  furniture.    The  fioor  is  overspread  with  the 
richest  cai|iets;  and  this  serves  for  seat,  bed,  table, 
ami  devotional  kneeling;  and  the  custom  of  kneeling 
00  their  carpets  at  prayers'  gives  diese  articles  of  fur^ 
niture  a  sacred  character,  which  forms  one  reason  why 
a  native  of  Persia  never  enters  a  room  in  boots  or 
slippers,  but  always  leaves  them  at  the  door.    '*  This 
people/  says  Kinnear,  '*  never  recline  on  cushions,  in 
the  luxurious  manner  of  the  Turks,  but  sit  in  an  «rect 
pfiture  on  a  thick  felt,  called  wumwiid.    They  have 
l^on»  or  never  fires  in  their  apartments,  even  in  the 
coldesiteason ;  and  in  order  to  be  warm,  fold  them- 
selves  in  their  fur  pelisse,  or  baroonee.    Like  other 
oriental  nations,  they  rise  with  the  sun,  and  having 
dressed  and  aaid  their  prayers,  take  a  cup  of  ooffee*  or 
perhaps  some  .frnit.    They  then  enter  upon  the  busi- 
aess  of  the  day,  if  they  have  any  ;  and  if  not,  smoke 
snd  converse  until  about  eleven  o'clock,  at  which  time 
they  usually  have  their  breakfriat,  and  then  retire  into 
the  haram.    Here  they  remain  until  about  three  o'clock, 
when  they  return  to  the  hall,  see  company,  and  finish 
their  bustness ;  for  with  these  people  the  most  import- 
ant affiurs  are  discussed  and  transacted  in  public  They 
are  passionatdy  fond  of  tobacocu  which  they  smoke 
alniost  incessantly  from  the  moment  they  rise  until 
they  go  toamt;   it  constjfeutes,  indeed,  the  principal 
fooree  of  ajbement  to  a  man  of  fortune ;  and  were  it 
not  for  bia  iaUooHg  or  water  pipe,  I  am  at  a  loss  to 
una^e  how  he  could  possibly  spend  his  time." 

The  Persians  are  all  fond  of  aociely«  and,  firom  the 
eAiaordinafy  chei|mess  dS  provisions  of  every  kind, 
tbetrtabte  are  generally  well  liimished.  Wheat  is 
thf  common  food  of  the  people ;  but  the  favourite  dish 
of  the  rich  is  pillau,  or  boiled  rice^  variously  dressed  | 
and  0idboBS»  fruits,  and  confections,  form  the  leading 
anickipi  their  entertainments.  The  hog  is  the  only 
animulirtiose  fles|^  thcry  are  positively  fi|rt>idden  to 
est ;  and  wine  ia  prohibited  by  their  region,  s  The 
wealthier  dsyaes,  however,  sometimes  forget  the  law^ 
of  their  prophet,  and  as,  according  to  Uieir  belief, 
*^  there  ia  equal  rin  in  a  glass  aa  in  a  flagon,"  they 
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usually,  when  the^  drink,  indalge  to  excess;  Their  Statbtio. 
meals  are  ceremomous  and  silenti  but  short,  and  never  '■*^y'"*'^ 
exceed  an  hour. 

We  extract  from  Mr.  Morier's  work  the  account  Entertain- 
of  an  entertainment  given  to  Sir  Harford  Jones,  the  menii. 
British  Envoy,  by  Mahomed  Nebee  Khan,  the  gom 
vemor  c^JBushire.    "  In  the  evening  we  dined  with 
Mahomed  Nebee  Khan.    We  did  not  go  till  the  Khan 
had  sent  to  the  Envoy  to  say,  that  the  entertainment 
was  ready  for  his  reception,  a  custom  always  observed 
en  such  occasions.     When  we  arrived  at  his  tent," 
after  the  usual  compliments,  ^  we  sat  upon  the  ground, 
where  the  infl^bility  of  our  knees  rendered  the  po- 
sition more  difficult  than   can    be  described.    The 
Khan,  who  seemed  to  commiserate  the  tightness  of 
our  pantaloons,  begged  that  we  would  extend  our 
legs  at  their  full  length :  fearing,  however,  to  be  rude, 
we  chose  toiie  uncomfortable,  and  to  imitate  their 
fashion  as  faithfrdly  aa  possible;    and  really,  with 
respect  to  my  feelings,  I  thought  complaisance  was 
never  carried  farther."—.''  After  having  sat  some  time, 
kaleoons  were  brought  in,  then  coffee,  then  kaleoons, 
then  sweet  co&e,  (so  called  from  being  a  composi* 
tion  of  rose-water  and  sugar;)  and  then  kaleoons 
again.    AU  this   was  rapidly  performed,  when  the 
Khan  called  for  dinner.    On  the  ground  before  us 
was  spread  the  tofrOf  a  fine  chints  doth,  which  per- 
fectly entrenched  oinr  legs,  and  which  is  used  so  long 
unchanged,  that  the  accumulated  fragments  of  former 
pieals  ^eet  into  a  musty  paste,  and  emit  no  very* 
savoury  smell;;  but  the  Persians  are  content,  for  |hey 
say  that  changing  the  sofra  brings  ill  luck.    A  tray 
was  then  placed  before  each  gnest;  on  these  trays 
were  three  fine  china  bowls,  which  were  filled  with 
sherbets;  two  made  of  sweet  liquors,  and  one  of  a 
most  exqiusitesnecies  of  lemonade.    There  were,  b^ 
sides,  fruits  ready  cut,  plates  with  elegant  little  ar^ 
rangements^  of  sweetmeats  and   confectionary,   and 
smaller  cups  of  sweet  sherbet ;  the  whole  of  whiA 
were  placcMl  most  symmetrically,  and  were  quite  in- 
viting, even  by  their  appearance.    In  the  vases  of 
sherl^t  were  ^oons  made  of  the  pear  tree,  with  very    ' 
deep  bowls,  and  worked  so  delicately,  that  the  long 
handle  just  slightly  bent  when  it  was  csrried  to  the 
mouth.    The  piOaus  succeeded,  three  of  which  were 
placed   before  eadi  two  guests;  one  of  plain  rice, 
called  the  chiUo;  one  made  of  mutton,  with  raisins 
and  almonds ;  the  other  of  a  fowl,  with  rich  spices 
and  plumbs.    To  this  were  added  various  dishes  with 
rich  sauces,  and  over  each  a  small  tincture  of  sweet 
sauce.     Their  cooking,  indeed,  is  mostiy  composed    . 
of  sweets.  The  business  of  eating  was  a  pleasure  to  the 
Persians,  but  it  was  misery  to  us.    They  comfortably 
advanced  their  chins  dose  to  the  dishes,  and  commo- 
diouMy  scooped  the  rice  or  other  victuals  into  their 
mouths,  with  three  finders  and  thumb  of  their  right 
hand;  bul'  in  vain  sKd  we  attempt  to  approach  the 
dish ;  our  tight-kneed  breeches,  and  all  the  ligaments 
and  buttons  of  our  draas»  forbade  us;  and  we  were 
forced  to  manage  as  well  as  we  eoald,  frwments  of 
meat  and  rice  falling  through  our  fingers  lul  around 
us.    When  we  were  all  satisfied,  dinner  was  carried 
away  with  the  same  state  in  which  it  was  brourht ; 
the  servant  who  offidated^  dropping  himself  gracefoHy 
on  one  knee  as  he  carried  awav  thCfJtrays,  and  pamng 
them  expertly  over  his  head  with  bWi-his  han^' 
extended  to  the  lacquey,  who  imi  ready  behind  n»      *       ^ 
carry  them  off.     We  were  treated^ith  more  kaleoons'        * 
after  dinneri  and  then  deputed."    In  an  account  of 
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Sutifliics.  another  enterttinment,  he  says,  ''  When  the  whole  it    the  leaaon,  pitdiiiig  Aeir  daik  tenle  during  irieter  taM 
^-^/"^^  cleared^  and  the  cloths  rolled  up«  ewers  and  basins  are    in  the  plainSj  on  the  banks  of  a  rivulet  or  a  strcsoii  ""^ 
'  brought  in,  and  every  one  washes  his  hand  and  mouth,    and  in  aummer  on  the  summits  and  dediriciaa  of  the 
Until  the  water  is  presented,  it  is  ridiculous  enough    mountains.    Their  tents  aie  walled  with  mats,  sndBabit. 
to  see  ^e  right  hand  of  every  person  (which  is  covered   ^covered  with  a  coarse  kind  of  black  doth*  mana&c«  vm> 
with  the  complicated  fragments  of  all  the  dishes)    tared  by  themselves;  and  the  abode  of  the  chief  it 
placed  in  a  certain  position  over  his  left  arm:  there  is    only  distinguished  by  its  siie  ^om  that  of  Um  lo«r«t 
a  fashion  even  in  this."  member  f»f  the  tribe.    The^  encamfmenta  are  gene* 

Viftiti.  In  Persian  visits  the  knowledge  ofetiquette  is  the  only    rally  formed  in  a.  square;   the  horses,   mules,  snd 

knowled^  displayed.  When  visited  by  a  superior,  tb  sheep,  are  turned  loose  to  feed ;  and  while  tfie  wcmeD 
Persian  rises  hastily,  and  meets  his  guest  nearly  at  the  are  employed  in  their  domestic  duties,  or  assiating  ths 
door  of  the  apartment;  on  the  entrance  of  an  equal,  ho  aged  men  and  boys  in  tending  Uie  flodss,  the  yoiu^ 
just  raises  himself  from  his  seat,  and  stands  nevly  erect;  men,  if  not  engaged  in  hunting,  or  in  practising  mill* 
but  to  an  inferior  he  makes  the  motion  only  of  rising,  tary  dercises,  are  oommfinily  aeen  ritting  in  drde^ 
In  sitting,  there  is  the  same  attention  to  ceremony ;  and  smoking  or  indulging  in  repose.  Several  of  the  triba 
he  sits  on  his  beds,  or  cross-lqmd,  or  in  any  other  during  winter  settle  in  vilh^^ ;  and  in  Daliistan  snd 
manner,  according  to  the  rank  of  Uie  company  in  which  the  northern  parts  of  Khorassan,  instead  of  tents,  they 
be  happens  to  be  present  A  common  visit  generally  dwell  in  small  portable  wooden  houses.  Besides  tlie 
consists  of.  three  parts ;  first,  the  kaleoon  aiM  coffee ;  dark  coverings  of  their  tents,  they  mannfactare  seven! 
second,  a  kataoou  and  sweet  coffee;  and  third,  a  other  small  articles  for  their  own  use;  and  the  moit 
kaleoon  by  itself.  Sweetmeats  are  firequently  intro«'  beautiful  Persian  and  Turkish  carpets,  so  much  admir- 
dm^ed  at  the  conclusion.  This  practice  is  so  uniform,  ed  in  Europe,  are  the  works  of  this  wandering  people, 
and  so  jealous  are  they  of  their  character  for  hospitality.  Inured  from  their  infSmqr  to  dangers  and  fatigue^  tliey 
that  going  out  of  a  house  without  smoking  a  kaleoon,  are  most  tenacious  of  the  honour  of  their  tribe,  aad  st 
or  taiung  any  other  refreshment,  is  deemed  a  high  the  same  time  constitute  the  defence  md  glory  of  the 
affront  empire.    Eadi  tribe  is  divided  into  branches,  and  eich 

Wandertflg  The  character  of  the  wandering  tribes  is  very  oppo«  bnmch  has  a  particular  leader,  all  of  whom,  howenr, 
tribes.  site  to  that  of  the  other  inhabiunts  of  Persia.  They  are  aubservient  to  the  chief.  These  diirfs  aiBect  a 
are  rincere,  hospitable,  and  brave.  They  stand  not  in  kind  of  independence,  and  measure  their  defierenos  to 
seed  of  falsehood  and  deceit,  and  therefore  are  not  in  the  authority  of  the  monarch  by  Am  existing  sitaa^ 
the  habit  of  practising  them ;  but  they  are  rode,  vio-  tion ;  their  submission  or  resistance  being  always  de* 
lent,  and  rapacious;  and  if  the  vices  of  their  condition-  termined  by  the  weakness  or  strength  of  his  power, 
be  fewer  than  those  of  the  inhabitants  of  cities,  this  From  their  birth  and  influence  the^  are  the  fint  men 
evidently  arises  from  their  ignorance  of  luxury  and  in  the  empire.  They  are  mutually  hostile  and  jealeoi; 
refinement,  and  the  absence  of  temptation ;  for  it  is  and  the  kmg,  by  fomenting  their  quarrels,  and  nioeiy 
remarked  that  thejr  never  settle  in  towns  without  ex«  balancing  the  power  of  the  one  against  that  of  tM 
ceeding  the  inhabitants  in  every  species  of  profligacy,  other,  insures  his  own  safety  and  tM  peace  of  his  d»- 
These  tribes  receive  Ae  common  appellation  of  luiats.  minions.  During  peace  they  usually  reside  with  tfasir 
They  constitute  the  military  force,  and  their  chiefs  the  fiMosilies  at  court,  or  at  the  capitab  of  the  pnrinoo^ 
hereditary  nobility  of  the  empire.  Th^  derive  their  and  leave  their  fc^owers,  whom  they  occasionally  visit. 
Their  ori-  origin  from  difl^rent  nations :  the  Turkiah  firom  to  the  direction  of  the  diiefs  next  m  rank.  They  are 
gtn.  Turkistan,  orTartary;  the  Arabs  from  Arabia,  ind    thus  regarded  as  hostages  for  the  fidelity  of  their  tribe; 

the  original  tribes  of  Persia,  consisting  of  Kurdish,    and  wbn  allowed  to  retire,  the  son  is  detained  as  is- 
Lac,  Zund,  and  many  others.    Many  of  them  spesk    curity  for  the  good  conduct  of  the  father.    Being  thoi 
^  the  language,  and  preserve  the  manners  of  their  Scy-    brought  up  at  court,  they  are  well  educatedt^  and  po- 
thian  ancestors;  and  each  tribe  has  its  records,  and    lished  in  their  manners;  and,  except  in  being  more 

?retends  to  trace  its  genealogy  to  the  first  generation,  haughty,  are  not  materially  different  firam  the  other 
*he  Baktyari,  Fielhi,  and  Kujurs,  are  the  most  an-  nobks  and  principal  officers  of  the  country.  But  tbs 
dent  and  renowned,  and  are  probably  the  descendants  majority  of  their  tribes  continue  in  a  state  of  the  moil 
'  of  those  ferocious  bands  who  inhabited  the  country  in  degraded  igporanoe.  Professing  the  Mabomedan  reli* 
the  days  of  Alexander.  A  certain  portion  of  land  seems  gion,  they  circumcise  their  chil£en  at  the  proper  age ; 
to  have  been  allotted  to  each  tribe  for  the  pasturage  of  and  contract  marriages  according  to  the  prescribed 
their  flocks.  These  districts,  from  long  and  undis«  customs;  but  they  receive  no  religions  iaatroctioo, 
puted  possession,  are  considered  the  property  of  the  and  are  consequenUy  ignorant  and  neglMtfol  of  what 
different  chiefs;  and  the  lines  of  demarcation  have  their  law  enjoins.  Tl^y  are  all  plondernb  ^nd  ^^ 
been  strictly  observed  from  the  most  remote  ages.  The  glory  in  admitting  that  they  are  so;  but  they  make  a 
Baktyari,  who  form  the  best  infantry  in  the  kingdom,  distinction  between  plundering  and  theft,  which  Isst 
and  the  Fielhi,  pitch  their  tents  in  the  fertile  districts  they  pretend  to  hold  in  abhorrence.  The  one,  they 
of  Laristan;  m  Affiihars  in  Aderbijan,  near  the  say,  is  the  application  of  foiBet  wUck  impliee  atrcngA. 
lake  of  Oormia;  the  Kujurs,  of  whom  the  present  and  the  other  of  fraud,  which  ia  an  eridcncuof  weak* 
king  is  the  head,  are  in  possession  of  Asterabad  and  ness.  They  are,  however,  remarkable  fi>r  their  ho^ 
Hasenderan;  and  the  ^ragoozolooy  or  blackly  ed  tality  to  strangers;  and  their  word,  when  once  ^iledgcd, 
tribe,  who  are  esteemed  the  finest  horsemen,  inluu  is  inviolable.  A  hard  black  bread,  soup  aailk,  and  h 
bit  the  plains  of  Hamadan.  It  would  be  in  vain  curds,  constitute  their  general  diet  They  aonietimss 
to  enumerate  all  the  other  tribes,  as  they  are  so  least  upon  meat;  and  now  and  then^  though  ooCofteOt 
subdivided  that  some  of  them  do  not  exceed  a  thou«  indulge  in  intoxicating  liquors*  They  are  paaaionatelj  u 
Msnassi.  sand  families.  Thia  people,  for  the  most  part,  lead  fond  of  listening  to  romantic  tales  and  naUonal  aongi.  ■ 
a  nastoral  life,  anafuDsist  principally  on  the  produce  Many  an  idle  hour  is  thus  sprat ;  and  the  perseii  wbe  u 
91  their  flocks.  *  'They  change  thw  residence  with   has  cultivated  this  talent  enjoya  a  great  anare  of  the 
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Hkft  mjfM  €f  hb  aMDdflfeM.    He  em  exdte  their  mindf  to  bouie  of  her  husband,  attended  by  all  her  fKenda,  and  Statlitici. 

m>^deedi  of  vaknir,  l^  merely  repeating  some  of  the  linee  accompanied  by  dancers  and  music ;  and  the  bride*  ^«^»-v<^<^ 

of  Ferdosi  which  odebrafe  the  renown  of  their  ancea*  groom  reoeiTes  them  arrayed  in  all  the  finery  that  hia 

tors;  and  there  are  inatanoea  in  the  biatory  of  this  peo*  drcumatances  can  obtain.    In  the  marriage  feast,  a 

tof  an  adrentnrer  collecting  many  thonssaid  foU  rninoos  spirit  of  emulation  drires  many  to  exceed  their 

ers,  snd  maintaining  hia  aathority  orer  them,  by  means ;  and  it  is  not  unusual  for  a  man  to  waste  all 

eontnnmig  to  sing  some  fiivonrite  provincial  air»    The  that  he  has  spent  his  life  in  acquiring  on  his  wedding 

M  ^  iemafos  of  these  wandering  hordes  enjoy  more  fireedom  day.    These  feasts,  among  persons  of  rank»  are  pro* 

^  snd  respect  than  the  o£er  women  of  Persia;  and  tracted  to  thirty  or  for^  dm.    The  observance  of  the 

though  they  may  be  infiBrior  to  the  niitives  of  cities  in  established  forms  require  three  at  least.    On  the  feat 

beauty  of  person  and  softnesa  of  mannara,  they  are  the  company  are  assembled :  on  the  second  the  im« 

inpener  to  them  in  industry,  in  chaati^,  and  many  portent  ceremony  of  staining  the  hand  with  a  red  dye : 

other  virtues.  They  are  held  in  move  consideration,  by  and  the  third  is  appropriated  to  the  nuptials.    The 

heing  more  uaeAil  to  the  community.    If  they  are  not  great  point  in  the  marriage-contract  is  the  settlement 

of  high  nmk,  they  perform  all  the  domeatic  and  me*  of  the  dower,  which  is  miule  psyable  firom  the jproperty 

nial  <SEoes ;  and  strangera  who  visit  their  tents  are  cer-  of  the  husband,  and  is  assigned  over  to  the  female  or 

lain  to  receive  from  them  the  kindest  and  most  hospi«  her  friends  before  the  consummation  of  the  marriage. 

tsble  welcome    But  there  ia  nothing  in  their  manner  It  becomes  her  entire  right ;  and  though  she  may  ez^^ 

thst  estt  be  misti&en ;  it  ia  ftarleea  but  not  fqrward ;  onerate  her  husband  from  any  part,  or  even  ftom  the 

spd  evidently  proeaeds  firom  the  eonadousileas  of  secu«  whole  of  it,  yet  this  seldom  occurs,  as  it  censtitutea  the 

ritj,  not  the  absence  of  duunek    They  not  only  share  principal  part  of  her  proviaion  in  the  event  of  her  bus* 

the  bed,  bat  the  fiitiguca  and  dangera,  of  their  huf«  liand's  death,  and  her  sole  dependence  if  she  is  divor* 

bsnds.    The  maaedine  habita  whii£  they  thus  acquire  eed.    Divorce,  however,  is  of  rare  occurrence  among  DIroree, 

do  not  displeaee,  fisr  tb^  seem  suited  to  their  condi"  this  people.    A  Persian  can  institute  such  a  proceed* 

tion  of  life.    Though,  in  genenl,  their  complexion  is  ing  at  pleasure;  but  the  expence  and  scandal  of  it  ren« 

dak  and  sun-burnt,  they  have  sometimes^  when  young,  dm  it  very  unfrequent    A  man  of  rank  would  con« 

a  oonsidemble  abate  of  beauty :  a  aense  of  their  me  aider  himself  disgraced  by  taking  a  step  which  would 

oonditioii  gtvea  hiatre  to  their  eyes  ;  and  they  often  enose  a  woman  who  bad  been  his  wife,  to  be  lieen  hf 

add  to  fine  features  a  very  graceful  form.    The  vefl  ia  others ;  and  the  difficulty  of  paying  the  dower  preventa 

ssUom  uaed  by  them,  but  their  beauty  ia  soon  destroy-  the  poorer  claases  from  having  recourse  to  it    In  tho 

ed  by  hard  labour  and  continual  exposure  to  the  €&»  case  of  adultery,  the  womtfi  subjects  herself  to  capital 

mate.  Amongthelowerordefaof  these  tribes,  poverty  punishment 

snd  custom  oon&ie  them  in  general  to  one  wife.  Th^  Among  the  citizens  of  Persia,  temporary  manriagee  Temporary 
osnnot  afford  to  support  more,  and  unless  she  is  old,  are  very  common,  in  which  the  parties  agree  to  live  to^  marriafw. 
bsrren,  or  unfit  to  work,  th^  seldom  many  another,  gether  for  a  fixed  period,  which  vtties  from  a  few  dava 
The  greatest  respect  is  paid  to  mAtemalclaima  I  and  the  to  mnety-nine  years.  The  sum  agreed  linon  as  the' 
infhtence  of  a  mother  over  her  son  continues  through  woman^s  hire,  ia  inserted  in  a  ceatract,  whicn  ia  legally 
life  It  ia  her  duty  to  preside  over  hia  family ;  and  if  drawn,  and  r^ularly  witnessed.  This  contract  may 
he  is  ridi,  he  usualy  intrusts  to  her  not  oidy  the  choice  be  dissolved  by  the  man  when  he  chooses,  but  in  saA 
of  hJaftBoale  partners,  but  their  management  An  a»*  a  case  the  other  party  has  a  right  to  the  whole  amount 
ticipation  of  the  enjoyment. of  tbia  power  makea  the  of  her  hire.  If  the  partiea  are  willing,  the  deed  is  re* 
women  of  Persia  anxioudy  desirooa  of  having  male  newed  at  the  period  when  it  expires.  This  sneciea  of 
children.  The  birth  of  a  son  is  hailed  with  joy,  while  legid  coacubiniupe,  however,  ueually  takea  place  be- 
thel of  a  dao^hter  is  alwavs  a  disappointment  twees  persona  of  very  unequal  rank,  and  the  woman  ia 
I  The  Arabian  tribes,  who  inhabit  the  shores  of  tiie  generally  of  a  very  uferior  family.  It  is  customaiy 
Persian  Gulf,  ne  more  asshnilated  in  their  habits  to  with  the  higher  classes  to  purdMse  female  slaves  in 
the  people  from  which  they  are  dmved  than  to  those  considerable  numbers,  some  of  whom  aie  appropriated 
amang  whom  they  dwell.  They  continue  to  use  the  Ian*  to  the  haram,  and  others  to  the  service  of  their  wives ; 
g«itt^  and  to  preserve  the  dress  and  customs,  of  their  but,  whether  aa  servants  or  as  sharcra  of  their  master'a 
ari^ud  coaotry.  Their  diet  ia  chiefiv  dat$s^  of  which  bed,  they  are  idike  aubyect  to  be  sold  again*  That  iea« 
they  ere  particularly  fond.  Though  less  rude  in  man*  loofr  sense  of  honour,  however,  which  m  Mahomedana 
ners  than  the  other  tribea  of  PerMa,  they  retain  mudi  entertain  regarding  femalea  with  whom  they  have  co« 
of  the  wiidneae  and  independence  of  their  ancestors.  habited,  renders  suoh  a  circumstance  very  uneonunon* 
|tt*  The  nattvoa  of  Persia  are  restrained  by  religions  con-  The  funerals  of  tiie  Persians  are  conducted  with  Foneralf. 
siderationa  from  marrying  more  than  four  wivea;  but  great  pomp,  especially  among  the  rich.  The  pvocea* 
sa  they  canceivo>  themselves  entitled  to  an  unlimited  aien  is  accompanied  bjr  the  favourite  charger  of  the 
iadal^noe  in  the  pleasures  of  the  haram,  they  often  departed  wamor,  carrying  his  arma  and  dathes ;  his 
ipMreaso  the  number  of  feasales  ia  their  family  to  any  boots  are  laid  across  the  saddle ;  hia  cap  is  placed  on 
attat  tfaat-may  euit  dielr  indinatian  or  convenience  %  the  pique ;  and  the  ahaUkemer,  or  cloth  with  which  he 
sadaeeoeding  to  law  and  usage  this  mi^  be  done  ei«  girded  hie  loins,  i»  bound  round  the  horse's  neck, 
therbirpurohasaee  byhira  Their  marriages  are  oen-  Those  who  desire  to  show  their  respect,  send  a  led 
dactcd  through  the  mediasion  of  the  parents;  and  horee,  with  arms  upon  ^e  saddle,  to  swell  thei  moun^ 
though  the  fiMBuOe,  according  to  the  Mahomedto  law,  ipg  ttain  of  therdieoeased ;  and  his  memory  ia  preaawed 
nuyrtfue  bcr  conaent  when  the  priest  cornea  to  re-  by  the  erection  of  a  splendid  tombw 

qaire  il;  yet  tiua  sandy  happens,  as  the  partiea  never        To  Persia  belongs  tho  disgrace  of  haying  introduced  Buniiehs. 

ne  one  anotber  before  they  are  united.  The  marvnge  the  uee  of  eunueha,  and  of  having  employed  them-  aa 
yyia  aeoa  in  due  form ;  and  presents  are  exchanged  guardiana  of  the  purity  of  Uie  'Ittwamk  It  ia  at  leaat 
between  the  finailiea.    The  bnde  ia  conducted  to  the    certain  that  they  were  ae  mimerous  and  povrarfU  at 
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the  ancient  court  tf  Persepolie  as  at  the  modern  courts 
of  Ispahan  and  Teheran.  They  were  promoted  to  the 
first  stations  in  the  kingdom.  They  exercised  a  com- 
manding influence  in  the  state^  and  though*  since  the 
accession  of  the  reigning  family,  they  are  very  seldom 
employed  beyond  the'walls  of  the  haram,  yet  such  as 
are  in  situations  of  trust  are  treated  with  uncommon 
attention  and  deference. 

Among  all  ranks,  illuminations,  fire*works,  musi* 
cians,  dancing-boys,  wrestlers,  jugglers,  buffoons,  and 
puppet-shows,  are  the  prevailing  amusements  at  public 
feasts ;  and  riding  upon  horseback,  walking  in  gardens, 
and  sitting  in  groups  in  their  houses,  or  under  the 
shade  of  a  tree,  listening  to  a  tale  or  a  poem,  are  the 
usual  occupations  of  their  idle  hours.  Dancmg  girls 
were  formerly  introduced  at  every  entertainment  for 
the  amusement  of  the  guests ;  but  at  present  they  are 
not  allowed  at  court,  and  are  seldom  seen  except  ui  the 
provinces  at  a  distance  from  the  capital. 

The  higher  classes  in  Persia  never  walk  on  foot; 
and  as  there  are  no  wheeled  carriages  among  them, 
except  one  or  two,  in  the  possession  of  the  royal  family, 
which  are  kept  merely  as  specimens  of  European  ma- 
nufacture, their  usual  mode  of  travelling  is  upon  horse- 
back. Their  women  areoonveyed  in  portable  pavilions, 
placed  on  camels,  or  suspended  between  two  mules. 
A  'Persian  in  a  manner  lives  upon  horseback,  and  can* 
not  make  a  visit  of  ceremony  without  his  charger,  how* 
ever  inconsiderable  the  distance ;  and  thus,  by  constant 
practiee,  he  acquires  a  /firm  seat,  a  dexterity  in  the 
management  of  his  horse,  and  a  fearlessness  of  danger, 
that  appears  extraordinary  to  strangers.  He  rides  with- 
out the  least  apprehension  over  any  country,  climbs 
the  most  dangerous  steeps  over  rocK  and  shrub,  and 
keeps  his  way  in  defiance  of  every  obstade  of  ground. 
Indeed,  he  holds  it  as  a  fact,  that  a  horse  will  find  foot- 
ing wherever  a  man  can  do  the  same.  The  present 
heir*apparent,  who  ia  governor  of  Aderbijan,  will  at 
full  gallop  shoot  a  deer  with  a  single  ball ;  or  with  an 
arrow  from  his  bow  hit  a  bird  on  the  wing. 

Perhaps  no  coimtiy  has  undergone  so  many  revolu- 
tions as  Persia,  yet  the  nature  of  its  government  has 
never  changed.  From  the  moet  early  a^es,  the  word 
of  the  king  has  been  deemed  a  law,  ana  no  monarch 
in  the  world  rules  with  more  arbitrary  sway.  He  is 
absolute  master  of  the  lives  and  property  of  his  sub- 
jects, and  is  under  no  restraint  in  the  exercise  of  his 
powers,  but  what  arises  from  his  regard  for  religion, 
his  respect  for  established  usages,  his  desire  of  reputa- 
tion, and  his  fear  of  exciting  an  opposition  that  might 
be  dangerous  to  his  power  or  his  life.  His  family,  mi- 
nisters, judges,  and  officers  of  every  rank,  he  can  pun- 
ish wiUiout  examination,  or  formal  procedure  of  any 
kind  whatever.  The  general  maxim  is,  that  the  king 
is  completely  exempt  ^om  responsibility  ;  and  it  would 
be  treason  to  affirm  that  he  is  amenable  to  any  check 
but  what  may  be  imposed  by  his  own  prudence  or  oon- 
acjence.  But  though  the  monarch  may  be  considered 
as  vested  with  authority  independent  of  all  law,  yet  in 
all  capital  cases  among  his  subjects  in  general,  where 
he  does  not  personally  decide,  or  delegate  his  arbitrary 
authority  to  another,  the  forms  prescribed  by  law  and 
custom  are  observed;  and  he  only  confirms  the  sen- 
tence, or  pardons  the  criminal.  The  character  of  the 
Persian  monarcha  has  often  been  exhibited  by  travel, 
lers  as  most  tyranniad,  and  as  reckless  of  the  rights  and 
lives  of  others.  But  if  we  consider  the  circumstances 
of  their  situation,  and  the  nunner  in  which  they  are 
educated,«we  should  be  surprised  to  find  them  possess^i 


ed  of  mercy  and  humanity,  though  these  wers  their  9imi 
natiural  dispositions.    Ruline  over  reluctant  tribatsries, 
who  acknowledge  their  authority  only  by  compolflon, 
and  mountain  tribes  who  subsist  chiefly  by  plunder; 
and  surrounded  by  ambitious  nobles,  eager  to  establiab 
their  independence,  their  ]M>wer,  to  be  efficient,  must 
be  dreaded,  and  the  impression  of  terror  is  necesury  to 
secure  submission.    Besides,  the  princes  of  this  conn- 
try  are  accustomed,  firom  their  infancy,  to  the  sight  of 
human  suffering.   Their  instructors,  as  if  appreheniive 
that  an  indui^nce  in  tender  feelings  should  intetfere 
with  the  permrmance  of  their  future  duties,  carry  them 
to  witness  scenes  at  which  most  men  would  shadder. 
These  early  lessons  are  uniformly  successful.    The  ha- 
bit of  directing  and  witnessing  executions  must,  in  the 
course  of  time,  harden  the  heart ;  and  there  is  hardly 
one  instance,  in  the  history  of  this  country,  of  a  Per- 
sian king  showing  any  unoommon  degree  of  humanity, 
while  there  are  many  to  prove,  that  by  a  brutal  indol* 
gence  in  the  shedding  of  blood,  human  beings  spnear 
to  lose  that  rank  and  character  which  belong  to  toeir 
species.    In  general  they  have  recognised  no  limit  to 
their  oppressions  but  the  apprehension  of  revolt ;  ind 
have  only  measured  their  indulgence  in  pleasure  by 
their  power  of  enjoying  it.   A  sovereign  of  Persia  con* 
siders  nothing  as  obligatory  upon  him  but  his  religran; 
and  all  of  theqji  have:  been  punctual  observers  of  the 
forms  of  the  faith  which  they  professed.     His  personal  Hb  i 
duties  are  numerous  and  burdensome.    He  appears  in 
public  from  six  to  seven  hours  every  day ;  and  is  scces> 
sible  to  a  great  number  of  his  subjects  of  all  nnks. 
Early  in  the  morning  he  is  attended  by  the  prindpil 
ministers  and  secretaries,  who  make  reports  upon  whit 
has  occurred,  and  receive  his  commands.   He  next  pro« 
ceeds  to  his  public  levee,  which  continues  about  an 
hour  and  a  half,  and  at  which  all  afiairs  which  are 
wished  to  be  made  public  are  transacted.    When  this 
is  over,  he  adjourns  to  the  council-chamber,  where  one 
or  two  hours  are  given  to  his  personal  favourites  snd 
ministers;  and  then  retires  to  his  inner  apartment!. 
In  the  evening  he  transacts  business  with  his  ministen 
and  principal  officers  of  state. 

In  the  administration  of  the  government,  the  king  is  Hi 
assisted  by  his  two  prime  ministers,  the  Fitter  ilaem,  or  ^^ 
Grand  Vizier,  and  the  Ameen  a  Doulah,  or  Lord  High 
Treasurer.    To  the  former  is  committed  the  charge  of 
every  thing  connected  with  foreign  relations,  and  he 
even  commands  the  armies  in  the  absence  of  the  kmg 
or  prince.  The  latter  attends  principally  to  the  internal 
arrangement  of  the  empire,  such  as  the  collection  of  the 
revenues,  and  the  cultivation  of  the  lands*    The  whok  Ei 
of  the  executive  government  is  in  the  hands  of  these  ^ 
two  men,  and  under  them  ia  a  regular  gradation  of 
subordinate  officers,  who  fill  situations  in  the  household, 
army,  and  revenue  departments.    While  they  remain 
in  power,  their  authority  is  without  oontrol ;  but  they 
are  dependent  from  hour  to  hour  upon  the  favour  of 
their  master,  not  <mly  for  the  authority  which  th^ 
exercise,  but  for  th^  preservation  of  dheir  property  ana 
their  lives.    Their  danger  increases  with  tneir  charge  ; 
and  their  time  is  incessantly  occupied  in  personal  st- 
tendance  upon  the  sovereign,  in  the  intricacies  of  pri* 
▼ate  intrigue,  or  the  toils  of  public  buaineas.    It  is  sel* 
dom,  indeed,  that  they  do  not,  sooner  or  later,  expe* 
rience  a  reverse  of  fortune.    Thett  great  object  conse^ 
quently  is,  to  secure  the  confidence  of  the  monsrcb ; 
and  their  very  condition  often  compela  them  to  pf«^ 
tise  habits  of  subservieDcgr  and.disaimolation.    They 
are  always  men  of  polished  manners^  welUakilled  in 
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^  businessi  and*  of  veiy  acute  observation ;  and  are  gene- 

^^  nlly  exalted^  to  their  high  situadona  on  account  ra  the 
reputation  they  have  attained  in  inferior  offices.  As 
these  stations  are  never  filled  by  mien  of  high  birth  and 
nokj  whose  downfall  might  excite  a  spirit  of  disoon- 
tentand  turbulence  among  their  vassals  and  adherents^ 
the  disgrace  and  execution  of  a  minister  creates  no  sen- 
ation  among  the  people.  From  the  prime  minister  to 
the  lowest  dependant  on  the  government^  there  is  a  re* 
gdir  g[radati\on  of  despotism  and  slavery ;  die  inferior 
officers  depending  no  less  upon  the&vou^  of  the  prime 
minister  tnan  he  upon  the  king. 

KL  The  administration  of  the  provinces  is  committed  to 
offioerBj  who  receive  the  title  of  Beglerbeg.  These  situ- 
itions  are  at  present  chiefly  filled  by  the  ktng^s  sons^  who 
have  their  residence  in  the  capital  of  the  province.  Un- 

(  der  them  are  the  Hakim  and  Thaubet,  who  severally  go- 
fem  a  dty  or  a  town ;  and  die  Ket~Khoda,  who  is  the 
duef  of  a  village*  Besides  these  is  the  Keiounier,  who  in 
erery  dty^ town,  and  village^  superintends  the  collection 
ofthe  tribute.  This  person  is  of  considerable  consequence. 
He  ii  an  officer  of  the  crown,  and  once  a-year  appears 
in  the  royal  presence.  He  is  the  representative  of  the 
people  on  aU  occasions.  Through  him  their  wishes  and 
wantB  are  made  known  to  the  king ;  and  he  brings 
forward  the  complaints  of  the  Ravatt,  or  peasants, 
whenever  they  feel  oppressed.  The  Kelounter  and 
Ket-Khoda  must  necessarily  be  selected  from  the  most 
respectable  imtives  of  the  city  or  village  where  they  are 
to  reside;  and  though  nominated  by  the  king,  yet  the 
wishes  ofthe  inhabitants  are  generally  consulted  upon 
the  occasion.  The  character  of  the  Beglerbegs  is  in 
general  formed  upon  that  of  the  reigning  sovereign. 
The  rapacity  and  tyranny  of  the  one  must  be  upheld 
bj  that  of  the  other.  However  irreproachable  their 
coDdact,  they  know  that' they  cannot  escape  the  accu- 
tttioo  of  injustice  and  mal-administration ;  and  unless 
they  can  satisfy  the  demands  and  avarice  of  the  courts 
dieir  jmnishment  is  certain.  Aware,  at  the  same  time, 
that  if  they  can  only  answer  these  demands,  no  inquiry 
will  be  made  respecting  the  manner  in  which  tfaie 
money  has  been>  acquired,  they  have  recourse  to  the 
Hakims;  and  they,  in  their  turn,  to  the  Eet-Khodas 
and  coltivatora  of  land.  Thus  a  regular  system  of  ve- 
DaUty  uid  exUN'tion  pervades  every  class,  from  the 
tbrone  to  the  cottage,  and  the  laws  of  order,  justice, 
and  propriety,  are  almost  uniforml^r  violated. 

The  vain  love  of  high«sounding  titles  prevails  in  all 
Mahomedan  governments ;  and,  in  many,  this  shadow 
of  grandeur  is  retained  after  the  substance  has  fled. 
One  ofthe  most  common  titles  of  the  Persian  monardi, 
and  by  whidi  he  is  usually  addressed  by  his  subjects, 
ia  Mleh'Abm,  KMeh  is  the  point  to  which  all  Ma. 
homedans  turn  in  prayer,  and  Aium  signifies  the  world. 
He  is  also  entitled  ZU  AUah,  or  ''  Shadow  of  the 
Alniigh^,"  and  Jdlal-tt'Douia'tiUDeenf  '*  the  glor^  of 
the  state,  and  of  religion ;"  and  all  his  edicta  are  sign- 
ed ''  1^  him  whom  the  universe  obeys."  His  arms 
arealioQoottchant,  and  the  sun  rising  at  his  back, 
which  is  intended  to  represent  Sol  in  the  constellation 
W  Tlua  device  is  embroidered  upon  all  the  Persian 
l^ers,  and  has  been  converted  into  a  national  order, 
which  is  conferred  upon  those  who  distinguish  them<- 
aelyes  minat  the  enemies  of  their  country.  The  oom- 
QOD  miEtarj  title  in  Persia  is  Khan,  or  Lord,  and  civil 
one  iif  irzo,  or  son  of  a  nobleman.  All  chiefs  of  tribea 
ve  tetitled  to  the  appellation  of  Khan,  and  it  is  also 
S^Qoallv  bestowed  upon  the  oldest  son ;  but  younger 
tons  seldom  receive  it  unless  they  are  enrolled  in  the 
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's  guards,  or  faavd  performed  soma  serviee;  This  Statiitice. 
title  is  creative,  and  is  attended  with  few  ceremonies,  ^-^^v^^^ 
The  king  sends  a  kalaai,  or  dress  of  honour,  to  the 
person  so  created,  and  gives  him  hjirman,  announcing 
to  all  that  the  bearer  is  forthwith  a  Khan.  This  finnan 
is  worn  three  days  on  the  top  of  the  turbao^  and  any 
person  who  derides  this  patent,  or  refuses  totadl  the 
bearer  of  it  by  his  title,  is  liable  to  the  penalty  of  death. 
Mima  is  a  hereditary  title,  and  descenda  to  all  the  sons 
of  the  family  without  exception.  It  is  always  prefixed 
to  the  name,  except  in  cases  ofthe  princes  of  the  blood- 
royal,  when  it  is  placed  after  it.  This  appellation, 
however,  is  also  conferred  upon  all  who  fill  any  office 
in  the  civil  departments  of  government  j  and  tben  it 
denotes  merely  a  civilian,  or  man  of  business.  This 
class  are  very  numerous,  and  are  usually  distinguished 
by  wearing  a  kuUumdan^  or  small  case  which  contains 
pens  and  mk,  in  their  girdle. 

The  written  law  of  this  country,  as  in  all  states  Laws, 
which  have  embraced  the  religion  of  Mahomed,  fa 
founded  upon  the  Koran  and  the  traditions,  and  is 
termed  Shmrah;  and  in  every  government,  strictly 
Mahomedan,  the  distribution  of  justice  ought  to  hie 
according  to  this  law,  and  adminutered  onfy  by  the 
priests.  But  the  Persians,  though  they  embraced 
the  faith  of  the  prophet,  have  retained  many  of  the 
laws  and  usages  of  their  forefathers,  and  have  establish* 
ed  another  code  of  jurisprudence,  called  Urf,  or  cus- 
tomary  law.  This  is  aoministered  by  the  secular  ma- 
gistrates, who  decide  in  all  cases  according  to  prece« 
dent  or  custom.  This  law  is  never  writtra,  and  varies 
in  different  parts  of  the  empire,  because  it  bias  reference 
to  local  as  well  as  common  usages.  The  prevalence  of 
either  of  these  codes  depends  entirely  upon  the  dispo- 
sition ofthe  monarch.  In  the  reign  of  Sultan  Hussein, 
the  religious  zeal  of  the  sovereign  made  all  cases  be  de« 
cided  according  to  the  Sherrah ;  and  in  that  of  Nadir 
Shah  the  whole  authority  was  vested  in  the  secular 
magistrates.  At  present  the  decisions  of  ecclesiastical 
judges  are  limited  to  disputes  about  religious  ceremo^  Jodgca. 
nies,  inheritance^  marriage,  divorce,  contracts,  salesi 
and  all  civil  cases  ;  while,  in  the  Courts  of  Urf  are  lEbm 
stituted,  all  proceeding  respecting  murder,  theft,  fraud, 
and  every  crime  that  is  capital,  or  that  can  be  called  a 
'breach  €^  the  public  peace. 

The  supreme  Judge  of  the  Court  of  Sherrah  is  Court  of 
called  Schah^ulrlslami  or  ''  Chief  of  the  Faith,"  of  Sherrah. 
which  there  is  one  in  everv  principal  city.  He 
receives  his  appointment,  and  also  a  liberm  salary, 
from  the  king.  Under  him  are  the  Caatxee  or  judge, 
and  the  Mufu,  whose  duty  it  is  to  prepare  an  expo* 
sition  of  tlie  case  before  the  court,  ana  to  aid  with 
his  advice.  All  difficult  cases,  however,  are  subnntted , 
to  the  MooihiahedSf  an  order  of  priests  who  exercise  « 
great  though  undefided  power  over  the  Courts  of 
Sherrah.  These  men  receive  no  appointment^  axid 
have  no  specific  duties  to  discharge;  but  from  their 
superior  learning,  piety,  and  virtue,  are  ehosen  by  the 
silent  but  unanimous  suffrage  of  the  inhabitants  to  be 
their  guides  in  religion,  and  their  protectors  against  the 
oppressi<m  of  their  rulers.  There  are  seldom  more 
than  threat  or  four  priests  -  exalted  to  this  dignity  in 
Fersiai-  Their  conduct  ia«xpected  to  be  most  exenhi 
plaiy^  and  their  character  unstained  by-  any  worldly 
bias«'  They  are  regarded  with  the  greatest  reelect  and 
veneration  both  by  the  king  and  the  people ;  and  even 
their  habitations,  are  deemed  sanctuaries  for  the  op« 
pressed^.  Tha.royal  ear  is  always  open  to  a  revered 
l^ooshtaheda  when  he  becomes  an  intercessor .  for  the^ 
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guilty ;  and  a  city  iioAensptvedbeeaiueaMooBhUibcd 
baa  diosen  it  for  hia  reaidenee,  and  rafoaea  to  dwell  in 
the  midst  of  violence  and  injuatioe. 

The  Urf,  or  ca8tomary  law^  ia  admixuatered  by  the 
king*  hia  lleutenanta,  gOYemora  of  citieay  and  other  law 
majE^iatratee.  ^In  the  capital,  the  king  himaelf  daily  rita 
in  jadgment ;  and  he  alone  posaesaea  the  power  of  life 
and  death.  This  power  ia  never  delegated  to  an  in* 
f^rior  judge^  nnlesa  in  the  time  of  a  rel^llion,  or  when 
the  government  ia  odmmitted  to  one  of  the  blood-royal. 
AH  the  proceedinga  are  Conducted  in  open  ooort ;  the 
dectaiona  are  summaiyy  but  not  always  consonant  to 
justice ;  and  though  a  suit  ia  attended  with  little  ap- 
parent cost,  yet  conaiderable  sums  are  often  'given  in 
bribes.  The  punishments  inflicted  are  moat  barfoaroua : 
atrangling,  decapitation,  and  atabbinff,  are  the  common 
modes  or  putting  criminala  to  death ;  but  in  caaes  of 
enormity,  when  an  impression  of  terror  ia  to  be  made^ 
or  a  passion  of  revenge  to  be  gratified,  there  ia  no 
measure  to  their  inventive  cruelty.  Mr.  Jukes  men- 
tiona  the  case  of  a  slave,  who,  having  attempted  to 
poison  the  family  whom  he  served,  was  sentenced  to 
be  hung  by  the  heek  in  the  common  market-place 
and  to  be  cut  up  in  the  same  manner  as  a  butch- 
er doea  the  carcase  of  a  sheep;  but  he  was  denied 
the  mercy  shown  to  that  animal,  of  having  hia  throat 
cut  before  he  waa  quartered.  Rebela  are  burned  alive^ 
or  sawed  in  two.  Robbers  are  unpaled,  or  have  their 
limbs  torn  asunder  by  the  elastic  rebound  of  the 
branches  of  trees ;  and  Mr.  Kinnear  mcntiona  that  he 
aaw  four  tbievea  built  into  a  wall,  all  but  their  heada, 
and  thus  left  to  periah.  The  leaser  penalties  are  depri« 
vation  of  eight,  mutilation  of  this  ears,  nose,  or  handsy 
and  the  bastinado  on  the  soles  of  the  feet. 

Among  the  wanderinff  tribes  the  S3r8tem  of  judicature 
dlfiers  materially  from  tnat  establislied  in  towns.  The 
elders,  with  the  Moollah,  or  priest  of  the  tribe,  whoae 
duty  it  is  to  expound,  when  required,  the  holy  law,  form 
a  council,  where  all  questions  of  importance  are  fully  dia- 
cuased  and  decided  oy  a  migority  of  voices*  In  com- 
mon cases,  however,  the  chief  ov  his  deputy  pasaea 
jad|rment  in  a  aiflsilar  manner  aa  the  lay  magistrate  of 
a  city ;  and  though  tfa^  are  in  seneral  careftd  to  pre- 
serve die  attachment  of  their'  roBowera,  yet  thiy  are 
sometimes  both  cruel  and  oppressive  Among  this 
dass;,  a  murderer*  when  the  crime  is  profved,  is  given 
up  to  the  heir  of  the  deceased,  who  may  either  forgive, 
or  take  the  price  of  blood,  or  put  him  to  death.  But 
the  great  object  of  the  council  la  to  compound  for  this 
crime,  cspecudly  when  die  partiea  belong  to  different 
cribea;  for  if  this  is  prevented,  and  the  offender  is 
acreened  from  justice^  the  heira  of  the  deceased  feel 
disgraced  until  they  can  obtain  revenge.  The  most 
bloody  feuds  are  often  the  consequence,  and  Uiese  are 
handed  down  fram  generation  to  generation.  Should 
the  chief  of  a  tribe  commit  any  open  act  cf  treaaon,  the 
king,  if  he  can  seise  him,  deprives  him  of  sight,  or 
puts  him  to  death;  but,  if  he  has  merited  capitad 
punisheMnI  for  any  other  crime,  hia  case  is  referred  to 
the  Court  of  Sherridt^  that  hb  blood  may  not  rest  upon 
the  monarch. 

The  revenue  of  Persia  amounta  to  neariy  aiz  roiUiona 
Sieritng,  and  ia  derived  from  the  lolloiwtng  sources: 
the  MaUeai  or  **  fixed  revenue,"  the  Sadir,  or  «*  con- 
tribution," and  the  Peish^Keth,  or  *^  voluntary  gift.** 
The  Maleeat  ia  formed  chiefly  from  the  produce  of  die 
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crown  and  government  lands,  from  taxei  upon  the  sJ 
landed  property  of  individuals,  and  upon  eveiv  ipeciei  ^ 
of  goods  and  merchandize.  The  government  fandi  an 
generally  cultivated  by  the  peasantry  of  thepiovioca, 
and,  after  deducting  the  seed,  and  ten  per  cent  for  the 
expenoes  of  reaping  and  thrashing,  the  temainder  is 
equally  divided  between  the  king  and  the  cultivitor. 
Lands  that  are  private  property  are  taxed  aooordiog  to 
their  situation  m  respect  to  water.  When  that  ii  obi 
tained  from  a  flowing  stream,  after  the  above  deduc- 
tions, 20  per  cent,  is  demanded ;  when  from  an  aque* 
duct,  15  per  cent. ;  and  when  from  weUs  or  reterroiii, 
only  5.  According  to  the  general  and  estid)ii8hed  rale, . 
these  duties  are  paid  half  in  money  and  half  in  kind. 
But  that  depends  often  upon  the  wealth  of  tbecultii»* 
tor,  as  some  who  are  poor '  pay  the  whole  m  kind; 
while  others  prefer  making  cash  payments,  by  whidi 
they  avoid  the  vexatious  interference  ortfaesnboidiotte 
officers  of  the  revenue.  Twenty  per  oeot  is  alio  levied 
upon  the  sale  of  all  vegetables^  fruits,  and  lesser  prodoc- 
dons,  besides  the  tax  upon  fruit  trees  and  vines,  whidi 
varies  according  to  the  age  of  the  tree  and  the  qua% 
of  the  fruit.  Vineyarda,  which  have  certain  water,  pij 
6  dinatM^  per  vine;  and  those  with  unoeitain  vata, 
five.  Appl^  pear,  peach,  &c.  pav  SO  dinars  per  ticei 
and  walnuta  100.  A  eonsiderabie  part  of  the  Malecit 
ia  derived  from  ground  renta  of  houses,  rents  of  cirh 
vansaries,  baths,  shops^  water-milla,  manufactnreg,  and 
dudes  upon  all  kinds  of  foreign  and  home  mcrcfaaiidiie. 
Whole  streets,  in  the  prindpial  cidea,  are  the  propcitj 
of  government,  and  are  rented  by  its  anbjcets.  If  inopi^ 
the  rent  b  fixed  in  proportion  to  the  gains  of  thepo^ 
aessor;  but,  if  private  propertjr,  the  crown  daima  20 
per  cent  upon  the  annual  profits.  To  the  wsndering 
tribes  iurable  landa  are  ffnmted  on  very  iavombu 
terms ;  but  they  only  culdvate  what  is  neoeaaarj  foi 
their  own  consumpdon.  The  vast  traeta  of  fine  pea* 
tore,  whidi  they  occupy,  are  considmd  as  psit  pij- 
ment  of  their  military  service  ;  and  a  tax  ia  levied  upon 
each  frmDy  aecording  to  its  subataiioe^  which  is  coli 
lected  by  their  chief  er  hia  deputy. 
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The  principles  upon  which  the  Maleeat  is  ooUeelcdiR 
just  and  moderate ;  and  the  system  ia  seldoas  i^ 
tended  either  with  difficulty  or  oppieasion.  Bat  thii 
makes  the  inhabitanta  feel  more  keenly  those  inegohr 
and  oppressive  exactions  to  which  |h^  are  continuatty 
exposed. 

The  Sadir,  or  ''  oeotribution,"  ia  the  most  ariatnif 
and  grievous.  It  denotes  that  description  oftaxaM^' 
whi«£  is  raised  to  provide  for  eraergenejea ;  and  is  de- 
manded when  the  kipg  deairea  to  build  a  palaoe^ ' 
when  one  of  the  royal  family  ia  macried,  oc  wien  an 
addition  is  to  be  made  to  the  army>or  when  troopent 
marching  through  thecountiy,  er  on  any  estFMfdsflsiy 
ooeaaion  whatever:  and  it  ia  laid  upon  the  whole Idag* 
dom,  or  on  a  particular  pfovine^  aocordiag  to  its  ge* 
neral  or  local  applicadoiL  The  levyjqg  of  this  invpo* 
admita  of  every  apepea  of  catartaen*  The  eeUe^ 
of  districts  are  required  te  aupp^  a  oertam  sum;  hot 
the  means  of  doing  so  are  left  to  their  own  discRtion; 


*  There  are  fite  hoadnd  i^mrt  ia  an  fiaglidi  diiBUv. 
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Aft  thty  aw  liannitlad  to  add  im  their  «iim  im^ 
vWtiiej  cm  ftfther  exaot  As  these  offices  are  bought 
aod  lold,  the  rate  of  oppreeftion  is  related  by  the 
flaoant  of  the  purchase:  and  every  minor  agent  ao- 
eompbibes  his  appointed  task  without  any  control  but 
hif  own  oonscienoe*  < 
»7  TheFeifth-Kerii,  or  **  Tolnntaiy  gift/'  consists  of  those 
presents  which  are  made  annually  to  the  king  by  all  go- 
vernors, chiefs  of  tribes,  ministers^  and  officers  of rank^at 
the  festival  of  the  Nourosse*  or  vernal  equinox.  This  cus- 
tom has  existed  in  Persia  from  the  most  early  times. 
TliesmottDt  is  rc^gnlated  by  usage,  and  according  to  the 
vcslthof  the  individual,  and  the  natureofthe  office  which 
he  holds.  Mr,  Morier  states,  that  the  Peish-Kesh  of  the 
governor  of  Iqiahant  who  was  also  minister  of  Finance, 
sBwnnted,  in  ISOS,  to  one  hundred  thousand  iomaunss 
which  is  equal  to  nearly  three  hundred  and  thirty 
thousand  pounds  sterling.  To  exceed  the  usual  amount 
ii  increase  of  favour,  but  to  fall  short  is  loss  of  office. 
This  branch  of  revenue  is  nearly  equal  to  two-fifths 
of  the  fixed  revenue  of  the  kingdom.  The  receipts  of 
the  goTeroment  greatly  exceed  the  disbursements. 
To  amsss  wealth  has  always  been  the  policy  of  Asiatic 
dnpots;  for  where  there  is  no  pubhc  cradit,  a  full 
treaniry  is  deemed  essential  to  the  security  of  the 
itste. 

The  snny  of  Persia  comprises  a  considerable  body 
of  irregulir  horse;  a  numerous  militia,  and  a  corps  of 
ngnlar  inftntry  and  artillery,  besides  the  king's  body 
gurd.   The  irr^olar  cavalry  are  furnished  by  the 
wandering  tribes^  and  commanded  by  their  own  chiefii. 
Each  chief  U  obliged  to  supply  a  quota  pn^rtionate 
totbennmber  of  his  tribe.    Their  arms  consist'  of  a 
scimitar,  a  brace  of  pistols,  a  carabine,  and  sometimes  a 
Isaoe,  or  a  bow  uad  arrow,  all  of  which  they  alternately 
use  at  fall  speed*  with  the  utmost  skill  and  dexterity. 
They  still  preserve  the  mode  of  fighting  of  their  fore- 
fathers; and,  like  their  Parthian  ancestors,  take  their 
um  at  the  enemy  when  apparently  flying  from  his  at- 
tad.  This  class  of  the  army  may  amount  to  eighty  thou- 
Rand  men.  They  perform  military  service  in  return  for 
^nntsoflsndand  liberty  of  pasture;  and  when  em- 
p^ed,  receive  a  small  annnal  pay,  with  provisions  for 
thonselves  and  horses.    The  miUtia  are  raised  and 
ntaintsined  by  the  provinces  and  principal  cities,  and 
ii  equally  formed  from  the  wandering  tribes  and  the 
inhahiuats  of  the  cities  and  viUages.    They  are  liable 
to  be  called  out  on  any  emergency,  but  receive  pay 
nilj  when  acting  with  the  army  or  in  distant  garrisons. 
Their  arms,  which  consist  of  a  matchlock,  a  sabre,  and 
^J^ger;  and  their  clothing,  which  is  the  conmion 
<<i^oftike  oottntry,  they  provide  at  their  own  exm 
P^nce*  The  namber  of  this  registered  militia  is  stated 
to  exceed  one  hundred  and  fifty  thousand  mim.    Thit 
ivgnlar  infiintiy  and  artillery  amount  to  twenty  thou^ 
^«    lliey  are  disciplined  afVer  the  European  man« 
^and  are  clothed,  armed,  and  paid,  by  government. 
r  *^hing*s  body  guard  does  not  exceed  three  or  four 
thonsand  troopers,  who  are  termed^  by  way  of  distinc- 
tKni  GAeeaaiy,  or  royal  slaves.    They  are  well  equip- 
M  and  paid  at  the  public  'expence,  and  are  formed 
1*i>BuscuoQs1y  from  Georgian  sUives,  and  the  sons  of 
^  fitat  nohlea  in  Persia.    They  are  in  constant  at* 
^ciHiaooe  on  hia  nunesty,  and  are  more  feared  and  re»* 
Pitted  than  any  other  troops  in  hia  service.    A  few 
^^ioorukt,  or  camel  swivels,  with  some  small  fields 
pteces,  are  their  cMily  artillery.  The  Persians,  however. 


know  nothing  of  the  modem  science  of  war,  and  are  Statiattcs; 
entirely  ignorant  of  fortification ;  and,  however  well   W»y ^i/ 
adapted  for  predatory  warfare,  it  can  never  be  supposed 
that  an  army  without  a  regular  system  of  payment,  and 
led  by  officers  without  experience,  can  ever  prove  for- 
midable to  their  neighbours. 

The  Persians  have  few  fortiiSed  towns/  and  though 
they  have  the  complete  command  of  an  ample  gulf,  with 
the  mouths  of  the  Euphrates  and  Tigris,  yet  they  do 
notpossessoneshipofwar.  Nadir  Shah  built  a  royal 
navy,  and  had  one  vessel  of  eighty  guns,  but  the  Persian  Nav/. 
fleet  fell  with  the  death  of  tluit  usurper;  and  even  the 
maritime  trade  of  this  country  is  now  conducted  by  fo- 
r&ga  vessels.  The  most  lucrative  part  of  this  trade  was  Trade. 
formerly  carried  on  by  Ormus  and  Gombroon,  but  that  is 
now  discontinued,  having  been  ruined  by  their  perpetual 
wars.  At  present,  however,  the  imports  by  the  Persian 
Gulf  may  be  estimated  at  the  annual  amount  of  half  a 
million  Sterling.  These  consist  of  rice,  sugar,  and  cot- 
ton; Bengal  muslins;  spiceries  from  Ceylon  and  the 
Moluccas ;  white  and  blue  coarse  linen  from  Coroman- 
del;  cardamon,  pepper,  and  Indian  drugs;  woollen 
cbths,  cutlery,  and  oth^  European  goods.  Two-thirds 
are  brought  by  the  English,  and  the  rest  by  the  Moors, 
Indians^  Arabians,  and  Armenians.  The  exports  to 
India  are,  tobacco,  all  sorts  of  fruits  pickled  and  pre- 
served, wines,  distilled  waters,  horses,  Persian  feathers,, 
and  Turkey  leather  of  all  sorts  and  colours.  To  Tur- 
key they  send  tobacco,  mdls,  thread,  gpatA  hair,  stuffs» 
mats,  box^work,  &c  The  specie  which  they  receive 
for  the  silks  of  Ghilan,  and  the  wool  of  Caramania, 
pays  for  the  shawls  of  Cashmere,  and  the  woollens  of 
England.  From  Astracan  they  receive  cutlery,  wool- 
len cloths,  watches,  jewellei^,  and  fire-arms ;  for  which 
they  give  in  return  bullion,  raw  silk,  pearlsi  shawls, 
carpets,  wine,  and  horses.  Persia,  has,  however,  been 
at  no  time  a  conomercial  country ;  and  the  trifling  trade 
which  it  now  enjoys,  is  principally  carried  on  by  Ar- 
menians, a  most  industrious  and  respectable  pcc^)le» 
who  are  found  in  all  the  commercial  towns  in  the  em- 
pire, while  the  natives  attend  chiefly  to  their  horses 
and  the  chase,  neither  improving  their  ovm  property 
nor  the  resources  of  their  country. 

The  coins  current  in  this  kingdom  are  mostly  fore^.  Mosaj^ 
Among  these  are  the  Turkish  piastre,  the  ducat,  and 
the  Venetian.  The  tomaun,  which  is  worth  nearly  three 
pounds  seven  shillings  Sterling,  is  the  coin  of  greatest 
amount,  except  a  very  larse  piece,  value  one  thousand 
tomaunSy  which  the  Jung  has  struck  for  the  luxury  and 
magnificence  of  his  own  treasury.  The  fixllowing  table 
will  show  the  value  of  the  different  denominations  of 
money  at  present  in  use.  It  may  be  observed,  how- 
ever, that  all  acoounta  are  kept  in  dinars  and  piastres., 
and  that  those  ia  italics  have  only  a  nominal. exist* 
ence.^ 

1  G/mnmb. 
i  Btfestee. 

1  Gtoush  ss  t  Fisstxe.- 
1  Tomaun.  •    - 

.1  Mamooda. 
lAbaaaee. 

1  Tomatm. 


&  IHnari 

20  Dinart 

50  Dinart 

to  Shahee 

10  Piaatres 

2  SkMhu 

2  Manoodas 

50  Ahauu 

24  ShuAte 

100,000  Aupcea 


1  Real  or  Bupae.- 
ILack. 


The  principal  Persian  gold  weight  is  the  miacal,  equal  Weights 
72  English  grains;  and  the  eonunon  ceodn^rcial  weight  •"<>  ™«^ 
is  the  maund,  of  whieb  there  ave^veral,.  viz. 


surei. 


•  The  pnaat^udioe  is  s^^  ip  thicsaMisBB  oldM  taUa»  «i4  i!toincnpicd.TaIi9S  ia  Qwiag  to  4isiiaa  oCailssP- 
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Statiiticf. 


The  Mftond  Tibiis     i 
The  Maimd  Shah 
The  Mtiuid  Corpon 
The  Mauod  of  Cherry 


13ilbe. 
7}lbi. 
12.342  Ibi. 


Laaguage. 
Zend. 


PehleTi. 


Parete. 


The  linetl  measuieB  are  the  large  fgame  at  arish,  eqiufL 
to  38.71  £nglith  inches;  and  ue  picp  which  is  in  |;e« 
neral  lue,  is  24.631  inches.  The  parsang,  or  Persian 
league,  is  equal  to  three  English  geographical  milea. 
The  ariuba,  or  ardubt  is  the  com  measure,  which  is  di- 
vided into  25  capiehat,  50  ckenicat,  or  200  iexlarioMf 
and  is  eaual  to  1.'849  Winchester  hushels ;  and  the  le* 
gana,  or  liquid  measure,  which  contains  30  chenicas,  or 
120  seztanos,  is  equal  10|  English  wine  gallons. 

The  most  early  dialect  in  Persia  was  the  Zend,  in 
which  the  Zenda-vesta,  or  sacred  books  of  Zoroaster, 
were  written.     It  has  been  maintained  that  this  lan- 
guage was  spdcen  in  Aderbijan  ;  but  it  is  more  pro- 
bable that  it  never  was  a  vulgar*  but  always  a  sacred 
language,  like  the  Sanskrit.    The  next  in  antiquiljr  is 
the  PehUm,  or  the  idiom  of  heroes  and  warriors,  which 
seems  to  have  prevailed  in  Irak,  and  .was  the  lan- 
guage of  the  court  during  the  reigns  of  the  Kajani- 
an  dynasty,    Except  the  sacred  bm)ks,  ^which  were 
also  translated  into  Pehlevi,)  all  works  written  in  Per- 
sia   prior  to  the  Mahomedan  conquest  were  in  this 
dialect    Bv  degrees,  however,  the  Pehlevi  was  super- 
seded by  tne  Partee,  or  dialect  of  Farsistan;  and  this 
in  its  turn  was  buiished  from  the  court  by  the  Ara^ 
bians.    The  Parsee  was  again  restored  by  ttie  Dilemee 
princes  about  the  middle  of  the  tenth  century ;  and  in 
course  <tf  time  assumed  its  present  fonuy  which  is  so 
mixed  with  Pehlevi  and  Arabic,  that  it  is  difficult  to 
separate  the  words  that  b^n^  to  these  several  lan- 
guages.   At  the  present  day  it  is  perhaps  the  most 
celebrated  of  all  the  oriental  tongues  for  strength,  va- 
riety, and  harmony;  but  it  is  now  givins  way  in  the 
north  of  Persia,  and  even  in  Teheran  the  capital,  to 
the  ruder  -languace  of  the  Turks.    The  Deri  dialect  is 
often  mentioned  l)y  Persian  authors ;  4>ut  this  term  is 
supposed  to  signify  only  the  most  polished  idiom  of  the 
common  Janguaa[e  of  Uie  countr]^ ;  and  in  that  sense 
may  equally  apply  to  the  Pehlevi,  the  Parsee,  or  the 
Literatttre.  modem  Persian.    In  general,  the  literature  -of  this 
country  approaches  nearer  to  Ae  European  in  solidity 
and  clearness  of  Uiou^ht  and  expression,  than  that  of 
any  other  Asiatic  nation.    The  oldest  remains  of  Per- 
sian Kterature  is  the  famous  Shah  Namah  of  FerdosL 
This  noble  epic  poem  abounds  with  numerous  passages 
of  exquisite  beauty, -which  would  not  dismce  the  most 
eminent  classic  authors.    Among  the  didactic  poets, 
Safi  ranks  the  highest ;  and  Hafiz  is  the  Anacreon  of 
Romances,  the  east    Some  of  the  Persian  romances  are  exceed- 
ingly beautifol ;  'but  the  greater  number  of  their  en- 
tertaining stories  are  known  only  from  oral  tradition. 
Story-telTing  has  become  an  art  in  this  country,  which 
is  attended  both  with  profit  and  reputation.    It,  how. 
ever,  requires  oonsiderable talent  and. great  study;  and 
none  can  arrive  at  eminence  in  this  .profession,  unless 
he  possess  a  cultivated  taste  and  a  retentive  memory. 
The  monarch  has  always  a  etory-teller  in  attendance, 
to  amuse  his  leisure  hours,  to  sooth  his  mind  when 
disturbed  with  the  toils  of  public  afiairs,  or  to  beguDe 
the  fat^e  of  a  long  march ;  and  the  same  tale  is  not 
aliowed  at  any  time  to  'be  repeated  on  pain  of  punish- 
ment   Poetry  and  romance  are  in  fiu^  the  fiivourite 
studies  among  dl  ranks;  and  the  finest  passages  of 
Muiie  and  ^^  '^'^  writers  are  repeated  and  relished  by  the  low- 
painting.     €st  daases  of  the  peoploi    In  mnaic  and  painting,  hawm 


Deri. 


Poetry. 


ever,  they  have  made  ireiy  little  progress.  ThcirsMni,  sn 
thouffh  often  pleaaing,  are  always  monotonoos,  and  ire  '*<' 
gready  deficient  in  variety  o£  expression ;  uid  thdr 
pictures,  though  ezcelling 'in  brilliancy  of  oolominf, 
ore  gaudy  and  insipid.    They  are  veiy  suooessfol  m 
taking  likenesses ;.  but  they  have  not  the  slightest  idei 
df  perspecdve,  and  very  little  of  li^ht  and  diade.  Their 
historiod  compositions  are  not  entitled  to  much  ooiin.R^ 
deration.    They  are  in  general  written  in  an  inflated 
style,  and  full  of  exaggeration  and  embellishment  And 
this  character  of  them  will  not  surprise  us,  when  «e 
are  informed  that  a  historiographer  is  retained  by  eadi 
king  for  the  express  purpose  of  transmitting  to  poeteii- 
t^  the  glory  of  nis  own  exploits.    Th^  sciences  aie  very  &i 
little  understood  in  this  country.    They  have  a  Itmited 
knowledge  of  mathematics  and  algebra ;  and  they  itadj 
astronomy  chiefly  from   its  connection  with  judicial  Aa 
astrology, — a  science  in  which  all  ranks  have  the  greau"T' 
est  fat£.    They  are,  however,  totally  ignorant  oi  the 
Newtonian  system,  and  follow  the  ^stem  of  Ptolemyi 
both  with  respect  to  the  motions  of  the  heavenly  bodicf, 
and  the  shape  and  surface  of  the  earth.    Chemistiy,  in  c^ 
like  manner,  is  studied  only  as  a  step  to  the  occult 
'science  of  alchemy ;   but  the  modem  disooveriei  in 
that  science  are  unknown  in  Persia.    They  are  equaUysii 
ignorant  of  medicine  and  surgery,  being  totally  unio- 
ouainted  with  anatomy  and  the  circulation  of  the  blood. 
1  heir  physicians  have  a  high  idea  of  their  own  tdenti, 
and  superstidously  adhere  to  their  favourite  tbeoij, 
however  opposed  by  the  known  practice  of  Europeins. 
They  class  all  diseases  and  remedies  under  four  heads, 
hot,  cold,  moist,  and  dr3( ;  and  the  great  principle  of 
their  system  is  to  apply  a  remedy  of  a  quahty  opposite 
to  the  disease.    Their  skill  consequently  consists  in  as* 
oertaining  to  which  of  the  classes  the  disease  beloogSy 
and  the  remedy  follows  of  course. 

Though  the  sciences  and  learning  have  made  but  lit-  U 
tie  progress,  yet  education  is  exc^ingly  cheap,  and 
the  Knowledge  of  the  simpler  branches  of.  learning  are 
very  generally  diffused  among  all  ranks.     There  an 
schools  in  everv  town  and  city  of  Persia,  where  the 
rudiments  of  the  Persic  and  Arabic  languages  ait 
taught  {  and  the  fees  are  sufficiently  reasonable  to  sdmit 
the  children  of  the  poorest  tradesmen.    There  are  sIm 
madroisas  or  colleges,  where  are  taught  moral  philoM> 
phy,  metaphysics,  and  the  principles  of  their  religion. 
Some  of  these  colleges  are  magnificent  and  richly  en- 
dowed, and  owe  Uieir  origin  to  the  piety  of  some  of 
Uieir  kings  or  nobles,  who  regarded  it  aa  meritorioas 
in  the  eyes  of  God  and  the  prophet  to  employ  their 
wealth  in  such  charitable  foundations;    This  facility  of 
obtaininff  a  certain  degree  of  education,  and  the  hiAnti 
of  indolence  and  indulgence  which  they  acquire  in 
these  colleges,  produce  a  swarm  of  students,  who  pan 
their  useless  lives  in  poverty  and  idleness.    £very  atf  \ 
is  consequently  inundated  with  literary  mendicants  and; 
vagrant  poets,  who  take  every  opportunity  of  dealing 
out  their  flattering  verses  upon  all  strangers,  whoie 
rank  or  appearance  afibrd  them  the  slightest  prospect 
of  a  return.    The  art  of  printing  is  here  unknown. 
Beautiful  writing  is  therefore  looked  upon  as  an  enn«  J 
nant  accomplishment,  and  those  who  excel  in  it  are  sU ' 
most  classed  with  literary  men.    They  are  employed 
in  copying  books ;  and  sudi  are  the  acquirements  of 
some  m  this  art,  that  specimens  of  penmanship  of  a 
celebrated  copyist  have  often  sold  for  m  consideiaMe 
sum* 

The  manufactures  of  Persia  have  undergone  voy  1 
little  variation  since  the^aya  of  Chardin,  in  the  semi*  ^ 
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M»  tMA  eentavjr-    Mtnjr  ot  tlMm  «ra  vtrjr  beamilhl, 
C^  ptrtieiilirly  thrir  etrpet9«  tbeir  gold  and  sihrer  bro- 
cides^  their  silks,  and  their  imitation  of  Cashmere  shawls^ 
wlricb  are  made  of  the  wool  of  Kenxian.  Thehf  cottons 
of  viriooa  kinds  are  inferior  to  those  of  India;  and  a 
}M  of  felt  is  their  substitute  fbr  broad  cloths.     Menu* 
fsetories  of  ^aaa  are  establirtied  at  Shins  and  Mar^^ha, 
sfidof  pofoelsan  at  Zarang;  and  the  manufhctures  of 
leadier,  ^agreen,  and  morocco,  which  are- as  old  as  the  - 
Ptrthian  kings,  are  still  in  a  flourishing  state.    Fire* 
arms  are  made  and  mounted  in  most  of  the  principal 
towns.     Ezeellent  sabres  are  still  manufactured  at 
Cssbin  and  In  Khorassan,  and  though  brittle  are  of  an 
eicellent  temper  and  edge.    The  fine  qualitjof  the 
stttl  is  known  bj  its  waving  donded  streaks.    They 
tre damascened  with  gold;  and  those  of  Khorassin  sell 
as  high  as  £90  Sterling.    They  also  enamel  upon  gold 
tnd  niver  in  tiie  most  beautiful  man'ner.    Their  work* 
manship  in  jewels  and  trinkets  is  admirable;  and  few 
nations  surpass  them  in  the  arts  of  carving  and  gilding. 
Upon  the  whole,  it  cannot  be  said  that  the  useful  and 
fine  arts  in  Persia  are  either  in  a  state  of  deterioration 
or  improrement    ^'  Knowledge  in  this  country  has 
hitherto  ebbed  and  flowed  with  the  changes  in  the  politi- 
ol  situation  of  the  empire,  tnd  must  continue  to  do  so, 
ai  long  as  its  inhabitants  are  under  the  depressing 
inflaenee  of  a  despotic  and  unsettled  government*" 
B.       The  national  religion  of  Persia  is  Mahomedan,  but 
in  this  country  it  has  lost  much  of  its  intolerance  and 
fimtticism.    This  may  arise  from  the  inhabitants  pro* 
ftsslng  the  principles  of  the  Sheahs,  or  followera  of 
Aly,  who  are  considered  as  heretics  by  the  Turks  and 
others  of  the  sect  of  the  Sonnites.    Of  the  various 
sects  which  have  arisen  among  the  followers  of  the 
Ard>ian  Prophet,  the  most  considerable  is  that  of 
the  Sheahi,  who  stand  opposed  to  the  Stmtikei,  or 
orthodox  believers,  and  between  whom  there  sub* 
usts  an  irreconcilMble  hostility.      The  principal  dif-i 
ference  between  these  sects  arises  from  the  Sheahs 
maintaining  the  right  at  Aly  to  have  succeeded  to  the 
caliphate  on  the  death  of  Mahomed,  as  being  his  first 
oonveit,  his  cousin  and  nearest  male  relation,  and  the 
fausbiad  of  Fatima,  the  only  offspring  of  the  prophet. 
They  consequently  consider  the  three  first  Caliphs, 
Aboabeker,  Omar,  and  Osman,  as  usurpers,  and  ikny 
all  the  Sonnee  traditions  which  rest  upon  their  autho* 
rity.    The  Sonnites,  on  the  other  hand,  acknowledge 
the  first  caliphs  as  the  chosen  companions  and  legiti* 
mate  successors  of  Mahomed,  and  recognise  the  author 
rity  of  the  fofR*  great  Imaums  or  Saints,  Haneefa,  Ma« 
lik,  Shaffei,  and  Hanbal,  who  were  held  in  reverence 
for  their  piety  and  learning  while  alive,  and,  since 
their  death*  have  been  canonized  ae  the  high  priests  of 
the  estabKshed  orthodox  doctrine.    These  holy  men 
were  tfie  fomiden  of  distinct  sects,  who  differed  con« 
siderably  from  each  other,  both  in  their  exposition  of 
the  Koran  and  the  traditions;   but  their  followers, 
alarmed  at  the  progress  of  other  heresies,  concurred  in 
tolerating  their  respective  differences,  and  have  be* 
come  cxmsolidated  rato  one  belief.    These  four  sects 
are  denominated  the  four  pillars  of  the  Sonnee  faith, 
tnd  each  has  a  separate  oratoty  at  the  temple  of  Mec- 
ca.   The  Sheahs  and  Sonnites  observe,  in  general,  the 
same  festivals ;  but  the  former  have  set  aside  the  first 
ten  days  of  the  month  Mohurrum  to  movm  over  the 
cruel  fate  of  the  sons  of  Aly,  and  on  this  occasion,  the 
lower  ordere  panicidasly»  pour  out  inaprecations  against 
the  Sotmitea  and  tha  usarpiag  caliphs^    There  aaa^ 
however,  many  other  points  of  difference  between 
these  aects,  botii  with  respect  to  religious  worship  and 
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civil  usages,  wUdi  render  dm  toUHy  irrecoiioileable.  ststittiet. 
Their  hatred  to  each  other  is  open  and  undisguised ;  ^-^"y^-^ 
and  this  feeling,  on  the  part  of  the  Sheahs,  has  often 
been  of  essentia  service  to  the  kings  of  Persia,  who,  hi 
all  their  wars  with  their  Sonnke  neighbours,  have  ne« 
ver  Allied  to  take  advantage  of  the  religious  abhorrence 
of  their  countrymen,  and  the  watch>word,  that  the 
Sheah  faith  was  in  danger,  haa  always  prevailed  in 
reusing  them  to  action. 

The  Sheah  dootrmes  were  first  adopted  as  the  Sheahi. 
established  religion  of  the  country  by  Ismail,  the 
founder  of  the  Suffiivean  dynasty,  in  1499.  Nadir 
Shah,  when  at  the  summit  of' bis  power*  eadea« 
voured  to  recall  hie  subjects  to  the  orthodox  faith, 
and  to  abolish,  by  aievere  penalttea,  the  Sheah  wor« 
ship;  but  his  aUempt failed,  and  the  attachment  of 
the  Persians  to  their  faith  continues  as  decided  as  ever. 
The  tenets  of  the  contending  sects  di  flier  idso  with  re- 
spect to  the  priesthood.  By  the  Sheahs,  the  sacred 
title  of  Imaum  is  bestowed  only  on  the  descendants  of 
the  prophet.  The  last  of  these,  Imaum  Mikdyy  the 
twelfths  succession,  is  supposed  to  be  concealed,  but 
still  in  existence;  and  they  conceive  that  the  title, 
which  belongs  to  him,  cannot  be  conferred  upon  an* 
other.  The  Sonnites,  however,  maintain  that  there 
must  always  be  a  visible  Imaum  or  **  Father  of  the 
church/'  and  this  title  is  given  to  the  four  learned  doc« 
tors  who  were  the  founders  of  their  faith.  It  was  long 
one  of  their  tenets,  that  the  Imaum  must  be  descended 
from  the  Arabian  tribe  of  Koreish ;  but  the  Emperors 
of  Constantinople,  who  are  of  Tartar  desoent,  have  as* 
snmed  the  secred  name,  and  are  now  acknowledged  the 
spiritual  heads  of  all  orthodox  Musselmen.  After  the 
disappearaDce  of  Imaum  Mehdy,  his  authority  was  es* 
eroisetil  in  Persia  by  the  Saddar-ul-Snddoor,  or  chief 
pontiffl  To  this  spiritual  head,  who  resided  at  court,  Chicr 
belonged  the  nomination,  with  the  approbation  of  the  pncstt. 
sovereign^  of  the  principal  judges  of  the  kingdom,  and 
the  management  of  the  immense  revenues  of  thechurdi. 
So  great  power  vested  in  one  individual,  indnotd  Ab« 
bas  the  Great  to  attempt  the  abolition  of  the  office, 
and,  upon  the  decease  of  the  then  pontiff,  no  successor 
was  nominated.  During  the  succeeding  reign,  how« 
ever,  the  offioe  was  restored,  but  its  in&ence  was  di* 
minished  by  dividing  its  power,  and  two  pontiffii 
were  elected,  who  were  distinguished  by  the  names  of 
the  Sadder-uUSnddoor*e*Khas,  which  signifies  the 
lung's  chief  pontiff,  and  the  Sudder.uUSoddoor*.e-Aum» 
or  the  chief  pontiff  of  the  people.  But  Nadir  Shah  not 
only  abolished  the  office  altogether,  but  seized  upon 
the  lands  that  were  appropriated  for  the  aupport  of  ec* 
desiastical  estaWshtnentSy  for  the  pigment  of  hie 
troops.  A  small  pension  was  granted  to  the  person 
then  holding  the  sttuation  of  pontiff,  which  nis  de- 
scendants sSlI  retain,  with  the  title  of  Nawab,  or  lieu* 
tenant  of  the  holy  Imaum.  The  Nowab  is  still  treot-i 
ed  with  great  respect,  and  rsceivee  the  seat  of  honour 
firom  the  first  nobles  snd  ministers  of  the  empire. 

The  Mooshtaheds  erenow  at  the  head  of  the  hierarchy  Moothta- 
of  Persia.  They  are  holy  men,  raised  by  popular  su&  beds, 
fkage  to  this  dignity,  but  this  honour  is  seldom  thared 
by  more  than  three  or  four  priests  oi  one  time,  and 
though  they  receive  no  appointasent,  and  have  no  spe- 
cific duties,  Tet  they  are  treated  with  such  submiuien 
and  respect  by  the  people,  that  the  proudest  kings  are 
led  to  join  the  popular  voice,  and  to  pretend,  if  they 
do  not  feel,  a  veneration  for  the  man  who  has  attained 
this  aacred  rank.  It  is  narrated  of  Shah  Abbos^  that 
a  person  having  eMsplained  to  MooUeb  Aiimed,  tlw 
Mooshtahed  of  Ardebil,  that  the  king  had  taken  his 
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Statltticf.  sistar  by  feroe  into  the  barter  received  from  the  holy 
"^•^t"*^  man  a  note  to  the  following  effect:  "  Bit)ther  Abbas^ 
reatore  to  the  bearer  bis  slater."  The  woman  was  in* 
atantly  given  up,  and  the  king,  showing  the  note  to 
his  courtiers,  said  aloud,  "  Let  this  be  put  into  my 
shroud,  for>  on  the  day  of  judgment,  having  been  call*  * 
ed  Brother  by  Moollah  Ahmed,  will  avail  me  more  than 
all  the  actions  of  my  life^"  The  lower  orders  of  the 
Prieiu.  priesthood,  howeveri  neither  receive,  nor  are  they  en*« 
titled  to  much  respect  They  are,  for  the  most  part, 
remarkable  for  their  low  ctmning  and  impudence. 
They  beg,  or  rather  demand  alms,  on  the  ground  of 
their  holy  character,  ami  may  be  said  to  live  upon  the 
charity  of  the  other  classes  of  the  community,  by 
whom  they  are  in  general  feared  and  despised*  They 
assume  the  appellationi  either  of  St^ud,  which  marks 
their  descent  from  the  Arabian  prophet,  or  of  Hajee, 
which  denotes  a  pilgrim  to  Mecca ;  or  of  Moollah,  a 
learned  man.  They  have  great  pretensions  and  little 
knowledge,  and  endeavour  to  obtain  an  importance 
with  the  people  by  a  display  of  their  bigotry. and  in- 
tolerance. They  are  often  accused  by  their  o^untry-* 
men  of  indulging  in  the  grati6cation  of  the  worst  pas- 
sions of  the  mind ;  and  to  say,  that  a  man  hates  like  a 
Moollah,  is  to  assert  that  he  cherishes  towards  another 
sentiments  of  the  most  inveterate  hostility. 
Sooffees.  Next  to  the  Sheahs  are  the  Sooffees,  or  philosophical 

deists,  a  class  of  devotees,  which  have  of  late  made 
very  rapid  progress  in  Persia.  As  far  as  regards  their 
Mahomedan  tenets,  they  agree  with  the  Sheahs  in  up- 
holding the  rights  of  Aly  and  his  family  to  the  dignity 
oi  Imaum ;  but  their  peculiar  doctrines  are  involved 
in  great  mystery.  They  represent  themselves  as  en- 
tirely devoted  to  the  search  of  truth,  and  as  incessantly 
occupied  in  the  adoration  of  the  Almighty-— an  anion 
with  whom  they  desire  with  all  the  ardour  of  divine 
love.  But  this  union  can  be  enjoyed  only  by  those 
who  have  passed  through  the  four  stages  of  probation, 
and  then  *'  their  corporeal  veil  will  be  removed^  and 
their  emancipated  souls  will  mix  again  with  the  glo* 
rious  essence  from  which  they  have  been  separated, 
but  not  divided."  The  first  stage  is  that  of  humanityi 
which  supposes  the  disciple  to  live  in  an  obedience  to 
the  holy  law,  and  an  obseryonce  of  all  the  rites,  cas« 
toms,  and  precepts  of  the  established  religion  :  the  se« 
cond  is  that  of  power,  when  he  is  relieved  from  the 
directions  of  a  teacher,  and  from  the  observance  of  re- 
ligious forms  and  ceremonies*  He  now  enters  the  pale 
of  Sooffeeism,  exchanges  practical  for  spiritual  wor« 
ahip,  and  attains  the  dignity  of  khalifa  or  teacher,  and 
a  title  to  the  sacred  mantle  *.  The  third  is  that  of 
knowledge,  when  he  is  deemed  to  be  inspired,  and  to  be. 
equal  to  the  angels;  and  the  last  is  that  which  denotes 
his  arrival  at  truth  and  complete  union  with  the  Deity. 
The  Sooffees  are  divided  into  numerous  sects,  which  it 
would  be  vain  to  attempt  to  describe  -,  but  though  dif- 
fering in  name,  and  in  some  minor  usages,  they  are  all 
agreed  in  the  principal  tenets,  and  particularly  in  those, 
which  inculcate  the  absolute  necessity  of  a  blind  sub- 
mission to  inspired  teachers,  and  the  possibility,  through 
ftrvent  piety  and  enthusiastic  devotion,  of  attaining 
for  the  soul,  even  when  the  body  inhabits  the  earth,  a. 
state  of  celestial  beatitude*  This  sect  has  been  from 
the  first  violently  opposed  by  the  Sheahs,  and  have  of- 
ten been  exposed  to  cruel  persecution^    Their  num* 


b^ra,  notwithstandinff,  are  ttlU  upon  the  inoNase,  aad  Stu^ 
have  been  calculated  at  between  two  and  tbice  hua.  ^ 
dred  thousand  persons. 

.  In  no  part  of  the  east  are  Christiana  better  received  chrinl 
than  in  Persia,  but  their  religion  has,  at  no  time,  made 
any  progress  in  this  kingdom*    There  is  a  oolonj  of      ! 
Nestorians  in  the  mountains  of  Kurdistan,  who  art 
supposed  to  have  resided  there  for  more  than  thirteen 
centuries.     The  Armenians  enjoy  the  free  exercise  of 
their  religion ;  but  the  Jews  are  every  where  treated 
with  contempt  and  acorn  by  the  Mahomedan  inhabit* 
ants.     The  Guebres,  or  "  worshippers  of  fircj*  are  alio  G«h 
treated  with  great  rigour.    Thev  have  been  compelled 
either  to  emigrate  or  to  abjure  the  religion  of  their  an- 
cestors ;  and  a  few  families  in  the  towns  of  Kerman  and 
Yead  are  all  that  now  remain  of  the  disciples  of  Zoroister. 

Besides  the  festivals  common  to  all  Mahomedana,  the  fji 
Persians  still  retain  the  Eed-e-Nouroze,  or  the  "  feast  KoJ 
of  the  vernal  equinox/'     This  festival  waa  one  of  the 
first  kept  sacred  by  the  worshippers  of  fire,  and  is  to 
this  day  observed  with  as  much  joy  and  festivity  as  by 
the  ancient  Guebres.     According  to  Richardson,  the     i 
andent  Nouroze  *'  commenced  with  the  year  in  March, 
and  lasted  six  days;  during  which  all  ranks  seemed  to 
participate  in  the  general  joy.    The  rich  aent  presents 
to  the  poor ;  all  were  dressed  in  their  holiday  clothes, 
and  kept  open  house ;  and  religious  processions,  mu- 
sic, dancing,  a  species  of  theatrical  exhibition,  rustic 
sports,  and  other  pastimes,  presented  a  continued  round 
of  varied  amusement.    Even  the  dead  and  the  ided 
things  were  not  forgotten ;  rich  viands  being  placed  on 
the  tops  of  houses  and  high  towers,  on  the  favour  of 
which  the  Peris  and  spirits  of  their  departed  friends 
and  heroes  were  supposed  to  feaat"      This  festivsl, 
however,  since  the  rise  of  Mahomedanism  differs  from 
that  of  the  (guebres,  both  in  the  diminution  of  its  dun* 
tion  and  in  the  absence  of  all  religious  observances.    It 
commences  when  the  sun  enters  Aries,  and  continues 
in  general  only  three  days.     On  the  rooming  the  king 
marches  out  of  his  capital  with  his  ministers,  nobles, 
and  as  many  of  his  army  aa  can  be  assembled.    The 
ceremonies  of  the  day  commence  with  a  review,  and 
then  the  tribute  and  presents  of  all  the  rulers  and  gover- 
nors of  the  different  provinces  are  laid  at  the  foot  of  the 
throne ;  which  is  placed  in  a  magnificent  tenL    The  of- 
ferings of  the  principal  governors  are  introduced  to  his 
majesty  by  the  master  of  the  ceremonies ;  who  pro- 
claims the  name  and  titles  of  the  donor,  and  then  reads 
a  list  of  the  articles  presented.     On  thia  occasion  the 
king  sends  to  the  chief  men  and  officers  of  his  court  a 
iealacUf  or  dress  of  honour ;  and  aometimes  a  horse  and 
its  caparisons.     The  number  of  kaiaata  is  reckoned  at 
about  nine  hundred,  and  the  value  of  each  three  hun- 
dred piastres.     He  also  distributes,  at  his  public  Dew- 
an>  handfuls  of  money,  from  a  vase  full  of  gold  and 
silver  coins,  to  those  who  are  lucky  enough  to  attract 
his  notice.    The  amusements,  during  the  feast,  consist 
of  horse-racing,   wrestling,  rope-dancing,   fire-works, 
and  other  sports.     The  first  day,  however,  is  consider- 
ed the  most  important,  and  is  observed  with  equal  de- 
monstrations of  joy  over  ever^  part  of  the  kingdom. 
All  ranks  appear  dressed  in  their  newest  apparel ;  they 
send  presents  of  sweetmeats  to  each  other ;  and  every 
man  embraces  his  friend  on  the  auspicnous  morning  of 
the  Nouro:(e,  and  wishes  him  a  happy  festival. 


*  The  khirka,  or  mantle,  is  a  patebed  gannent,  ironi  hf  Sooffee  e»chert,  and  which  is  left  as  a  legacy  to  thak  anrnMSBin,    Ssae  eC 
these- mantlet  can  be  tiaced  several  centuries,  their  value  iacMasing  with  their  age,  and  their  envtad  pMseaior  has  many  Colknreis  ^0  «s^ 
the  tattered  garment  much  mora  than  the  perKin  who  wean  it 
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Part  H.— HISTORY  OF  PERSIA, 

t 

mj'     Tax  eirly  history  of  this  country  t«  involved  iit  gre^t  by  Jy-affirani.  who  revived  the  neglected  laws  and  in-    Hutory. 

T^  obscuri^.    The  only  knowledge  whioh  we  have  of  its  stitations  of  Mahabad.     He  was  the  founder  of  the  Jy-  v^^^-v^^^^ 

(nnnctioni  is  derived  chiefly  from  the  Dabistan*  or  anian  dynasty,  to  which  succeeded  the  dynasties  of  Jy-affram. 

"  An  Accoaot  of  Twelve  ReligionSj"  and  the  oelebrat-  .Kuleev  and  Yessan,  which  altogether  comprehended  a  Kuleev  and 

ed  poem  of  Ferdosi,  entitled  the  *•  Shah  Namab,"  qr  period  of  many  thousand  millions  of  years.    The  human  Yeisan. 

book  of  kings ;  the  one  written  by  a  Mahomedan  tra«  ^ace  is  then  described  as  having  again  fallen  into  such 

Teller  about  a  century  and  a  half  agOt  and  professedly  excels  of  wickedness,  that  God  made  their  mutual  ani-  The  world 

compiled  from  the  writings  of  the  ancient  Cuebres,  or  mosity  the  means  of  divine  vengeance  till  they  became  reverts  to  a 

worshippers  of  fire ;  and  the  other  from  the  remains  of  .nearly  extinct ;  and  the  few  that  remained  had  retirefi  ^^^S^ 

the  Persian  annals,  which  had  been  saved  from  the  fury  to  the  woods  and  rocks.    While  thus  sunk  in  savage  *'*^^' 

II  oftbeir  Arabian  conquerors*  Little  dependence,  how-  Ji>arbarityt  Kaiomurs  arose  to  reclaim  and  civilize  them* 
MM  ever,  cm  be  placed  on  any  of  these  histories*  Truth  is  At  this  period  commences  the  poem  of  Ferdosi,  and 
Mto  ft)  mixed  up  with  fable,  that  it  is  impossible  to  ascec-  indeed  all  the  Persian  histories  except  the  Dabistan. 

^^tkin  where  the  one  ends  and  the  other  begins;  and  the  Kaiomurs  was  the  founder  of  the  dynasty  called  Paish-  KaliMBun 
indigent  of  the  annalist  is  evidently  sacrificed  to  the  .dadian,  or  "  first  distributors  of  justice ;"  but  bis  efforts  founda  tba 
imagination  of  the  poet.     Their  chronology  is  equally  .in  civilizing  his  subjects  were  successful  at  first  only  ^aishdadi- 
extraragant,  and  is  founded  entirely  on  the  vague  tr*-  with  his  ownfi&mily ;  and  his  whole  reign  was  spent  in  *"  <^J'n"*ty- 
dition  of  the  duration  of  each  monarch's  reign.     To  exertions  to  reclaim  them  from  their  savage  habita. 
aome  of  thetr  princes  they  assign  a  hundred^  and  to  ^is  grandson  and  successor  Houshung  is  celebrated  as  Houshung. 
others  a  thousand  years;  but  in  these  uncertain  and  the  inventor  of  many  useful  arts,  and  as  being  the  first    . 
remarkable  periods   scarcely  two  of   their  historians  who  introduced  the  worship  of  fire ;  and  Tahamurs,  Tahamurs. 
igree.  It  would  be  vain^  therefore^  to  attempt  any  coi>-  the  son  of  Houshung,  was  engaged  in  constant  war/B 
Bected  series  of  events,  or  ofier  any  dates  before  the  com*  against  the  deeves  or  magicians,  as  the  enemies  of  this 
mencementof  the  Grecisn  histories;  and  we  shall  mere-  dynasty  were  denominated.    These  three  princes  gol 
ly  give  a  short  abstract  of  the  transactions  of  that  early  verned  Persia  one  hundred  and  ten  years.    Tahan>ur|i 
period ;  and  for  our  knowledge  of  Persian  history  we  are  was  succeeded  by  his  nephew  Jemsheed,  who  is  cele7  Jemsbeed, 
chiefly  indebted  to  the  able  work  of  Sir  John  Malcolm,  brated  as  the  founder  of  Persepolis,  which  is  to  this 
"Of    Sir  William  Jones  divides  the  ancient  history  of  the  day  called.  Tukht-e- Jemsheed,  or  '•  the  throne  of  Jen^ 
^^  Persians  into  three  distinct  periods :  The  **  dark  and  sheed."    To  this  monarch  the  Persian  historians  attri- 
'     fabalous,"  comprehending  the  ages  preceding  the  Kair  bute  many    important  changes  in  the  manners  and 
iij^aniao  dynasty  ;  the  "  heroic  and  poetical,''  commeno-  usages  oftbeir  countrymen.  He  is  said  to  have  divided  dWides  hu 
in^  with  the  Kaianian  dynasty  and  terminating  with  the  his  subjects  into  four  classes  or  castes,  and  to  have  pror  subjects  in- 
acceasion  of  Ardisheer  oabigan ;  and  the  "  historical/'  hibited  each  class  from  engaging  in  the  occupations  of  ^^  easter, 
which  includes  the  reigns  of  the  Sassanian  kings.  the  other.     The  first  were  learned  and  pious  men,  de- 
Mf.     The  Dabistan  traces  back  the  history  of  this  country  voted  to  the  worship  of  God ;  the  military  formed  the 
*    to  antediluTian  times,  and  Mahabad  is  represented  aa  second;    the  third  was  composed  of  tradesmen  and 
the  Bnt  king  and  father  of  the  present  race  of  men.  artizans ;  and  the  fourth  of  husbandmen.     He  also  re* 
The  ancient  Persians  alleged  that  it  was  beyond  the  fi^rmed  the  calendar,  introduced  the  science  of  astrono- 
knowkdge  of  man  to  ascertain  who  were  the  first  pa^  my^  and  ordered  the  first  day  of  the  year,  when  the 
rents  of  the  human  race.     They  believed  that  time  was  sun  enters  Aries,  to  be  celebrated  by  a  festival,  which  i^ 
divided  into  a  succession  of  cycles  or  periods,  to  each  called  Nouroce,  or  new  year's  day ;  and  is  still  the 
of  irhich  was  allotted  its  own  people ;  and  that  a  male  greatest  festival  in  Persia.    Many  other  improvements  and  Intro- 
and  female  were  left  at  the  end  of  every  cycle  to  pror  .are  ascribed  to  this  prince.     He  constructed  ships ;  he  duces  many 
<iNce  the  population  of  the  succeeding  one.     Mahabad  invented  arms;  he  introduced  music;  he  encouraged  useful  arts, 
and  his  wife,  therefore,  were  the  only  pair  that  survived  agriculture ;  amd  he  was  the  first  that  made  wine  and 
the  former  cycle^  and  were  blessed  with  a  numerous  msnufactured  silk.     By  these  measures  he  raised  hia 
ofjpring  to  people  the  new  world.     Their  first  habit-  country  to  an  unexampled  state  of  prosperity ;   but 
aiions  were  caves  and  the  clefts  of  the  rocks.     They  he  became  at  last  so  intoxicated  with  power,  and  im* 
▼ere  strangers  both  to  social  order  and  to  the  comfort^  mersed  in  luxury,  that,  forgetting  the  source  of  all 
and  luxuries  of  life ;   but  Mahabad,  aided  by  divine  power  and  prosperity,  he  ordered  statues  of  his  per-  He  pro- 
power,  instructed  ihem  in  many  of  the  useful  arts,  and  son  to  be  made^  and  denounced  vengeance  against  all  ciaimahfm- 
^  introduced  among  them  the  blessings  of  civilization,  who  did  not  bow  down  before  his  image  and  worship  self  a  god. 
He  had  thirteen  successors  who  were  deemed  prophets,  him  as  a  god.    This  act  of  oppression  and  impiety  so 
and  were  at  onoe  the  high  priests  and  monarchs  of  the  alienated  the  affections  of  his  people,  that  his  kingdom 
country.    During  their  reigns  the  world  enjoyed  a  became  an  easy  prey  to  Zohauk  the  Syrian,  who  was 
^iden  Bge,  which,  however,  was  disturbed  by  the  ab^  -regarded  as  an  instrument  of  divine  vengeance.    Jem-  and  la  de- 
dication of  Azer-abad,  the  last  prince  of  the  Mahabadf^  sheed  was  driven  from  his  throne ;  and  his  wander-  P<>*ed. 
ian  dynasty;  when  his  subjects,  left  to  the  free  indul-  jngs  and  adventures  as  an  exile  have  been  wrought 
^enoe  of  dieir  passions,  without  law  or  restraint,  in-  into  one  of  the  most  popular  romances  of  Persia, 
dalged  in  every  species  of  excess.     In  the  hyperbolical  After  many  years  of  a  wretched  existence,  he  was  at 
Jangaage  of  the  I>abistan  '*  the  mills  from  which  men  last  seized  by  Zohauk,  and  cruelly  put  to  death, 
^ere  fed,  were  turned  by  the  torrents  of  blood  which        The  reign  of  the  usurper  Zohauk  comprehends  a  Zohauk 
fliiwed  from  the  veins  of  their  brethren;  the  human  term  of  from  800  to  1000  years,  and  is  coiijectured  to  usurpttbe 
race  became  as  beasts  of  prey,  and  returned  to  their  include  that  part  of  ancient  history  in  which  Persia  is  re*  ^rone ; 
lorcrier  abodes  in  caverns  and  mountains."    From  this  presented  as  subject  to  the  Assyrians.  The  events  of  this 
lUte  of  anarchy  and  desolation  they  were  delivered  -period,  as  delhieated  by  the  Persian  historiansi  are  mostly 
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History,  fabulous.  All  agree  that  Zohauk  was  of  a  most  cruel  and 
^'^^--/'^^  sanguinary  disposition ;  and  he  .is  described  as  having 
is  of  a  cruel  upon  each  shoulder  a  voracious  serpent,  whose  hunger 
disposition,  q^^i^  \^  appeased  only  by  the  brains  of  human  beings. 
Two  of  his  subjects  were  daily  sacrificed  to  furnish  m 
horrid  meal,  till  the  indignation  of  Kawah,  a  black- 
smith of  Ispahan,  whose  two  sons  were  upon  the  point 
of  being  put  to  death  by  the  tyrant^  roused  his  coun« 
trymen  to  resistance.  Having  collected  a  numerous 
army,  and  being  joined  by  Feridoon,  a  young  prince 
of  the  Paishdadian  dynasty,  Kawah  erected  his  apron 
as  a  standard ;  and  as  this  continually  reminded  tnem 
of  their  iniuries,  they  fought  with  the  greatest  enthu- 
siasm. After  several  defeats,  Zohauk  was  made  prison- 
er, and,  as  some  punishment  for  his  crimes,  suffered  a 
lingering  and  painful  death. 

Feridoon  was  immediately  raised  to  the  throne; 
and  the  blacksmith's  apron  was  converted  into  the 
»he  throne ;  gimulard  of  the  empire,   and  held  in  great  venera- 
tion for  several  centuries.    The  latter  years  of  Fe- 
ridoon were  distracted  by  the  rebellion  of  his  chil- 
dren.     He  had  three  sons,  Selm,  Toor,  and  Erij ; 
the  two  former  by  a  daughter  of  Zohauk,  and  the 
youngest  by  a  princess  of  Persia.    Desirous  of  repose 
divides  Ills  from  the  cares  of  royalty,  he  had  divided  his  extensive 
dominions   empire  among  them.    To  Selm,  he  gave  the  countries 
cWldren***   Comprehended  in  modem  Turkey;  to  Toor,  Tartary 
and  part  of  China ;  and  to  Erij,  *  Persia.    The  older 
brodiers,  dissatisfied  vrith  what  they  considered  an  act 
of  partiality  and  injustice,  and  enraged  that  the  fairest 
portion  of  the  empire,  and  the  seat  of  royalty,  should 
be  allotted  to  the  youngest,  demanded  a  new  division ; 
and,  to  enforce  compliance,  they  remonstrated  with, 
and  even  threatened,  their  aj^ed  paret^t     Feridoon  re- 
fused their  demand,  by  which  they  were  so  incensed, 
that  they  soon  after  accomplished  the  death  of  Erij  ; 
and,  adding  insult  tp  cruelty,  they  embalmed  his  head 
and  sent  it  to  their  father.     The  aged  monarch  was 
seized  with  frantic  grief  at  the  sight  of  the  head  of  his 
favourite  son ;  and,  uttering  imprecations  against  his 
unnatural  destroyers,  begged  of  heaven  that  his  life 
might  be  spared  till  a  descendant  of  the  race  of  Erij 
Manuche.   should  arise  to  avenge  his  death.    Manucheher,  the  son 
herreven-    ©f  ^  daughter  of  Erij,  became  the  cherished  hope  of  the 
death  of      "^^  ^i"g>  *"d  ^^  ^^'^'^  ^  he  attained  to  manhood, 
bis  father.    ^^^  preparations  for  carrying  retribution  upon  the 
murderers  of  his  grandfather.    Feridoon  soon  had  the 
gratification  of  receiving  Manucheher  as  a  conqueror, 
and  of  placing  the  crown  upon  his  head  ;  and  he  left 
this  admirable  lesson  to  his  descendants :  "  Deem  eve- 
ry day  of  your  life  as  a  leaf  in  your  history ;  take  care, 
tnerefore,  that  nothing  be  written  in  it  that  is  not 
worthy  of  posterity." 

The  reign  of  Manucheher  was  long  and  prosperous ; 
and,  though  a  good  and  pious  prince,  the  tranquillity  of 
his  kingdom  owed  its  preservation  chiefly  to  the  wis- 
dom and  courage  of  his  prime  minister  Sam,  the  here- 
ditary prince  of  Seistan.     The  descendants  of  Sam  have 
been  much  celebrated  in  Persian  history,  and  his  grand- 
RoostuiD,    son  Roostum  has  ever  been  considered  as  the  hero  of 
» V*!*™  ^  ^^  nation.     The  exploits  of  this  warrior  have  been 
magnified  into  miracles,  and  his  history  is  consequent- 
ly enveloped  in  romance ;  but  his  name  is  still  venerat- 
ed and  cherished  by  his  countrymen  with  all  the  en- 
thusiasm of  national  pride.    Manucheher,  while  on  his 
death-bed,  besought  his  successor  Nouzer  to  trust  to 
Sam  and  his  family  as  the  best  supporters  of  his  throne ; 
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but  that  prince  soon  forgot  his  father's  adrioe,  tmeiltbe  Hai 
rebellion  of  his  subjects,  and  a  threatened  invasioa  of  v«p^, 
Afrastab,  king  of  Turan,  or  Scythia,  drove  him  to  seek  la'ni 
that  assistance  of  which  he  stood  so  much  in  need.  ^ 
But  the  death  of  Sam  hastened  the  ovdrthroir  of  Koui^^i 
ser;  and  the  Scythian  monarch  seised  the  disdcm  of 
Persia,  which  be  held  for  twelve  years.    Tiie  ooarage 
and  adiievements  of  Zal,  the  son  of  Sam,  again  reitor. 
ed  the  fortunes  of  the  kingdom,  and  pkced  Zoimii,  1 1^^ 
descendant  of  Feridoon.  upon  the  throne.    The  rdgn 
of  this  prince  was  but  short ;  «nd  hiaaon  and  svcttiior 
Kerahasp  was  soon  set  aside  by  Zal  at  iaeompcteDttoia^ 
reign.     With  Kerahasp  ended  the  Paishdadian  dynaitj, 
which,  according  to  the  computation  of  their  hiitorisni, 
ruled  over  Persia  2450  years. 

In  this  portion  of  Persian  histoiy,  of  which  the  pria- 
cipal  events  are  generally  regarded  as  fahDlous,  then 
is  scarcelv  any  transaction  that  bears  a  resemblance  to 
those  of  the  same  period  as  recorded  by  Gredan  histo- 
rians.   The  usurpation  of  Zohauk  is  supposed  to  reftr 
to  the  conquest  of  Persia  by  the  Assyrians ;  snd  the 
duration  of  the  Assyrian  power  in  Persia  occupies  the 
same  space  of  time  as  that  assigned  to  the  reign  of  Z^ 
hauk.    Upon  this  supposition,  Feridoon  will  lepracBt 
the  Arbaces  of  the  Greeks,  who  delivered  Persia  froo 
the  Assyrian  yoke;  and  there  is  no  passage  in  hittory 
more  fully  proved  by  oriental  writers  than  the  revolt  of 
Kawah,  who  placed  Feridoon  upon  the  thnme,  wfaidi 
event  is  confirmed  by  the  undoubted  fact  that  the  im-tte 
periid  standard,  which  fell  into  the  hands  of  the  Caliph  bbU 
Omar,  consisted  of  a  blacksmith's  apron.    The  •utM^  *^ 
quent  events  of  this  period  may  allude  to  the  constant  |^ 
wars  carried  on  against  the  Scythians,  which  led  fint^ 
to  the  tisurpation  of  Afrasiab,  and  then  to  his  eipohioD  a^j 
from  the  throne  of  Persia ;  and  Manucheher  Nonser, 
Zoowah,  and  Kershasp,  correspond  with  the  Msndso- 
oes,  Sosarmus,  Artia,  and  Arbianes  of  the  Greeks. 

We  now  enter  upon  another  portion  of  Persian  hit-  T^ 
tory,  "  the  heroic  and  poetical,"  where  we  can  evi-"*j 
dently  discover  truth  to  form  the  basis  of  the  nsrrstive, 
though  often  defaced  and  obscured  bv  the  fictions  of  in 
oriental  imagination.    The  Persian  historians  make  no 
reference  to  dates ;  so  that  it  is  only  by  a  similarity  of 
events  that  we  can  trace  the  same  history  as  recorded 
by  Grecian  writers.    Af\er  the  removal  of  Kenbssp, 
Zal,  with  the  other  chieft  of  the  empire,  placed  upon 
the  throne  Kai-Kobad,  a  hneal  descendant  of  Mxno-  <« 
cheher,  and  the  founder  of  the  Kaianran  dynasty.  Dar-^ 
ing  the  reign  of  this  prince,  Zal  held  the  reins  of  go- 
vernment, and  his  son  Roostum,  as  yet  a  youth,  led 
the  armies  of  Persia.     The  Tartar  Afrasiab  continued 
to  be  the  dreaded  enemy  of  the  empire,  and  seised  every 
opportunity  of  disturbing  its  tranquillity.     He  hid 
again  passed  the  Oxus  with  an  invading  army.    In  the 
first  engagement  he  encountered  the  hero  Roostum, 
and,  after  a  violent  contest,  the  Tartar  prince  was  saved 
only  by  his  soldiers,  with  the  loss  of  hia  rich  crown  snd 
girdle.  He  immediately  retreated  and  begged  for  peace. 

Kai-Kobad  reigned  120  years,  and  his  son  Kai-a 
Kaoos  succeeded  to  a  powerful  and  prosperoos  sceptre.  ^ 
But  the  pride  snd  ambition  oT  this  monarch  led  him 
into  many  schemes,  which  he  wanted  ability  to  exe* 
cute.     In  his  invasion  of  the  kingdom  of  Maaenderan, 
whose  climate  and  fertility  he  had  heard  highly  extol- 
led, he  and  his  army  were  struck  with  sudden  blind*  * 
ness  *  during  a  ^eat  battle,  and  all  that  were  not  slain  ^ 
were  made  captives.     The  royal  prisoner  was  coO" 
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iwT.  lined  in  s  ttrong  forty  and  hiB  jailor  meS  tauntingly  to    who  was  then  pregnant,  was  alio  doomed  to  death.    Hittor^. 
r^  iikhhn  what  he  thought  of  that  detightful  dimate  he    She  was,  however,  tared  by  the  intercession  of  the  ^-••'V'*-^ 

wu  BO  tniious  to  enjoy.    His  captivity,  however,  was  nobles,  mid  her  offspring  ordeted  to  be  destroyed  as 
mud  not  of  long  continnanoe.    Roostum,  thouffh  opposed,    soon  as  bom.    The  executbn  of  this  order  was  en- 

w*  according  to  Ferdosi,  by  all  the  efforts  of  valour  and  trusted  to  the  visier,  Peeran-Wisa,  but  the  heart  of 

CDciMntment,  effected  his  liberation,  and  also  succeed*  the  minister  revolted  at  such  a  deed ;   and  when  the 
ad  in  adding  llazeoderan  to  the  kingdom  of  Persia.    Tartar  prmcess  was  delivered  of  a  son,  he  gave  it  the 

Kai-Kaoos  again  fell  into  the  bands  of  his  enemies.    In  name  of  Kai-Khooaroo,  and  committed  him  to  the  care  Birth  of 

i  negoeistion  with  the  king  of  Hamaveran  to  obtain  of  a  shepherd,  with  secret  instructions  to  bestow  upon  Kai-Khoot- 

hisdittgfater  Sodaba  in  marriage,  he  was  invited  to  a  him  an  education  suited  to  bis  high  birth.    Afrasiab  r^'^^* 

fait  by  that  monarch,  and  treacherously  made  prison-  was  made  to  believb  that  the  child  had  been  exposed 

er.   This  event  was  aggravated  by  a  new  inroad  of  the  in  a  desert.    A  rumour,  however,  soon  reached  him 

Tirtan ;  but  Rooatum  once  more  became  the  deliverer  that  his  grandson  was  alive.    He  immediately  ques- 

of  ins  nvereign.  He  led  an  overwhelming  foroe  aMinst  tinned  the  viaier  upon  the  subject,  who  reported  that 

the  king  of  Hansaveran,  and  his  auxiliaries,  the  kings  the  child  had  been  feand,  and  brooffht  up  by  a  shep* 

of  £g7pt  and  Barbarv,  and  compelled  him  not  only  to  herd,  but  that  he  bad  proved  an  idiot.    The  young 

ri    itleue  Kai-Kaoos,  and  give  him  the  fair  Sodaba  in  mar-  prince  waa  then  sent  for,  and,  being  instructed  before- 

I.    risge,  bot  to  assist  the  Pernana  in  expelHng  Afrasiab  hand  by  Peeran«Wisa,  acted  the  part  of  a  ibol  so  well 

iMjrond  the  Oxus.    A  drcumsunce  is  narrated  as  hav«  before  his  grandfather,  that  he  was  looked  u^n  as  per- 

inf  taken  place  in  this  reign,  which  greatly  embitter-  fectlv  harmless,  and  allowed  to  reside  with  his  mother, 
ed  the  hottilt^  between  the  Persiana  and  Tartars,  and        The  intelligence  of  the  murder  of  Siawush  had  no  KaUKaoot 

inrolved  them  in  long  and  bloody  wars.     Kai-Kaoos  aooner  reached  Persia,  than  Kai-Kaoos  assembled  a  raises  an 

had  married  a  niece  of  Afrasiab,  who  had  fled  into  large  army  to  revenge  the  blood  of  his  son.     Roostum  "''^y  '° 

Penis,  and  had  by  her  a  son  named  Siawush,  who  waa  waa  solicited  to  take  the  eommand  ;  but  that  chief  would  Lr^^^Vi!!* 

alike  remarkable  for  his  perAinal  beauty  and  mental  oonaent  only  upon  the  condition  that  Sudaba  should  be  ^^  ^    " 

a  endowments.     Of  him  the  €ur  Sudaba,  notwithstand-  put  to  death,  as  it  was  to  the  wicked  passions  of  that 

ug  her  noarriage  with  his  fiither,  became  deeply  ena-  princess  that  he  ascribed  the  exile  and  misfortunes  of 

'    BMied;  and,  af^er  many  vain  efforts  to  seduce  him,  the  brave  Siawush.   Kai-Kaoos  was  obliffed  to  comply,  sudabaia 

she  endeavoured  to  destrov  him  by  false  accusations,  and  Roostum  immediately  took  the  field.    After  seve-  put  to 

Siawush,  however,  completely  exculpated  himself,  it  ral  engagements,  AfVasiab  was  driven  from  his  domi-  death, 

iiaitd,  by  submitting  to  the  ordeal  of  passing  through  nions,  over  which  Roostum  is  said  to  have  held  sway 

the  fire.  for  seven  years.     Every  effbrt  was  now  made  to  dis- 

While  these  dissensions  prevailed  in  the  Persian  cover  the  son  of  Siawush;  but  in  vain.   Afrasiab,  afraid 

court,  Afrssiab   was  preparing  for  another  invasion,  of  his  resentment  should  he  join  the  Persians,  had  or- 

Bat  he  became  alarmed  for  his  own  safety  by  a  dream  dered  him  to  be  conveyed  beyond  the  sea  of  China. 

whkh  he  had,  and  which  was  r^arded  as  portentous  The  yoimg  prince,  however,  was  at  last  restored  to 

of  cril   At  this  time  Roostum  and  Siawush  commanded  his  grandfather  Kai-Kaoos,  who  was  no  overcome  with 

thesrmy  opposed  to  him,  and  to  them  he  made  over*  joy,  that  he  descended  from  his  throne;  and,  placing  Kai-Kboofl- 

tores  for  a  peace,  but  he  was  compelled  to  submit  to  Kai-Khooaroo  upon  it,  ordered  all  present  to  do  him  roo  placed 

hard  tenns,  and  gave  100  hostages  as  a  pledge  of  his  homaffe.      He  wais  soon  afterwards  crowned ;    but,  ^P^  ^« 

fidelity.    Kai-Kaoos,  who  had  expected  nothing  less  though  sovereiffu  of  Persia,  he  paid  as  much  attention  ^^^'^^^ 

than  the  head  of  his  enemy,  no  sooner  heard  of  the  to  his  grandfather  as  if  that  monarch  had  never  resign- 

peioe,  thm  he  ordered  Siawush  to  send  the  hostsges  ed  his  power.    He  was  a  prince  of  the  highest  quali- 

to  cDort,  and  gave  the  command  of  tbe  army  to  Toos,  tie^  but  his  whole  reign  was  spent  in  wsging  war 

it.  with  orders  to  prosecute  the  war.    Siawush  was  so  in*  against  the  Tartars  to  avence  the  murder  of  his  ^Uier 

a  dignant  at  such  a  proceeding,  that  he  joined  Afrasiab  Siawush.    After  a  long  and  Moody  struggle,  with  va- 

with  all  the  hostages,  declaring  that  he  would  never  rious  success,  it  was  at  last  accomplished  by  the  capture 

be  8  party  to  such  dishonourable  conduct.     In  a  letter  and  death  of  Afrasiab.    Roostum  bore  a  most  conspi*  Death  of 

to  hta  father,  however,  he  ascribed  this  step  to  his  euous  part  in  this  war,  and  received  for  his  services  Ca-  Afrasiab. 

dresd  of  the  iatriguea  of  Sudaba,  which  rendered  it  bul>  Zahulistan,  and  Neemroa,  as  hereditary  possessions, 
inpoaatble  for  him  to  preserve  his  honour  and  bis  life        After  a  prosperous  reign  of  sixty-three  years,  Kai* 

at  the  court  of  Perna.    Afrasiab,  overjoyed  at  the  ac-  Khoosroo  resolved  to  devote  the  remainder  of  his  days 

onion  of  euch  an  auxiliary,  gave  htm  his  daughter  to  religion.     He  raised  to  the  throne  Lohrasp,  the  son-  Accession 

Feringees  in  marriage,  with  Cheen  and  Khoten  as  her  in-law  of  Kai-Kaoos ;  and,  attended  by  some  nobles,  of  Lohrasp; 

dowry.    Siawuah  retired  to  his  dominions,  and  dili-  retired  to  a  sacred  spring  which  had  been  selected  aa 

gsatly  appUed  himself  to  the  improvement  of  his  new  the  place  of  his  repose,  where,  we  are  told,  he  soon 

aibjects.     Bat  his  success  excited  only  the  jealousy  of  after  disappeared  ;  and  all  those  who  accompanied  him 

Ourseevas,  the  brother  of  Afrasiab,  who  being  joined  were,  on  tneir  return,  destroyed  by  a  violent  tempest, 

hy  tome  of  the  nobfes  of  Tartary,  at  last  accomplished  By  the  command  of  Lohrasp,  an  army  was  dispatched 

hiiruin.    They  represented  to  the  Tartar  king  the  im-  under  Raham  Gudurz,  commonly  entitled  Bocht-ul- 

policy  and  danger  of  allowing  an  enemy  of  their  race  Nasser,  the  governor  of  Irak,  to  extend  his  dominions 

to  become  acquainted  with  the  state  of  his  dominions,  to  the  west ;  and,  aoconHng  to  a  Mahomedan  author,  extendi  hit 

md  acquire  popularity  among  his  subjects,  who,  as  it  was  during  this  expedition  that  Jerusalem  was  taken  dominions. 

MOD  aa  he  should  succeed  to  the  Persian  throne,  would  and  plundered,  and  such  of  its  inhabitants  as  survived 

use  that  knowledge  and  popularity  to  their  destruction,  the  sword  carried  captive  into  Persia.    Bocht-ul>Nasser 

Afrasiab  long  reaisted  their  importunities,  and  adduced,  is  supposed  by  some  to  be  the  Nebudiadnezzar  of  the 

ia  his  behalf,  hia  claim  of  hospitality  and  protection ;  Jewish  historians ;  while  others  make  the  successful 

iMt  he  yarided  at  last,  and  the  brave  and  generous  Sia*  exploits  of  this  army  refer  to  the  conquest  of  £gypt 

woafa  WIS  treacJarrousiy  slain.  The  beautiful  Feringees^  by  Cambyses. 
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Beiigiis  his 
ptre. 


Gashtaap 
introduces 
the  worship 
of  ftrb 


His  son 

Isfundear 
takes  the 
capital  of 
Tarurj. 


Massacre 
of  Lohrasp 
and  the 
priests  of 
Zoroaster. 


Isfundear 
slain  bj 
Roostum. 


Bahman, 
the  son  of 
Isfundear, 
succeeds  to 
the  throne ; 


Invades 
Seittan, 
and  Rooa- 
tuna  IS 

alain. 


Lohrup  resigned  the  sceptre  in  favour  of  his  son 
Gushtaspv  whose  reign  is  celebrated  diiefly  for  the 
introduction  of  the  worship  of  iire  by  Zoroaster.  This 
new  doctrine  was  first  taught  in  the  province  of 
Aderbijan,  end  soon  spread  ever  ihe  whole  empire. 
jGoshtHsp^  who  is  said  to  have  been  converted  by  his 
eon  Isfundear,  built  temples  of  fire  in  every  part  of  the 
ieingdom,  and  ordered  twelve  thousand  oow-bides  to 
be  finely  tanned,  that  the  precepts  of  the  prophet  might 
be  written  upon  them.  These  were  deposited  in  a 
vault  at  PersepoUs,  and  holy  men  were  eppointed  to 
guard  them.  The  consequence  of  this  change  of  reli- 
gion was  a  war  with  Arjasp^  kingof  Tartary^  who  sent 
a  threatening  messi^e  to  the  Persian  monarch,  warning 
him  of  the  error  into  which  he  had  fisdlen,  and  demand- 
ing that  he  should  immediately  return  to  the  faith  of 
his  ancestors.  This  war  was  prosecuted  with  the  ex- 
terminating fury  of  fanatical  enthusiasm  ;  and  the  de- 
votion of  Isfundear  to  the  doctrines  of  Zoroaster  led 
him  to  sacrifice  his  personal  aggrandizement  to  the 
cause  of  his  religion.  The  armies  of  Persia  at  first 
prevailed ;  but,  \n  a  aecond  battle^  they  were  com- 
pletely overthrow^  by  the  Tartar  king,  and  the  daugh- 
ter of  Gushtasp  carried  into  captivity^  Isfundear,  who 
had  been  imprisoned  at  the  instigation  of  his  enemies 
who  ruled  at  his  father's  court,  and  who  had  designs 
against  his  life,  was  immediately  released  ;  and  Gush- 
tasp promised  to  resign  to  him  his  crown,  should  he 
succeed  in  recovering  his  sister.  Isfundear  took  Roueen- 
deh,  the  capital  of  TarUry,  by  stratagem  ;  and,  hav» 
ing  slain  Arjasp,  restored  the  princess  of  Persia  to  her 
father.  The  promise  of  Gushtasp,  however,  was  not 
fulfilled ;  and  the  intrigues  of  his  enemies  again  threw 
Isfundear  into  confinement  Upon  receiving  this  in- 
telligence, the  Tartars  again  took  the  field,  plundered 
Khorassan,  entered  Bulkh,  then  the  capital  of  the  em- 
pire ;  and,  having  put  to  the  sword  all  the  priests  and 
followers  of  Zoroaster  whom  they  found  in  that  city, 
amon^  whom  was  the  old  king  Lohrasp,  they  carried 
away  in  triumph  the  apron  of  Kawah,  the  celebrated 
standard  of  Persia. 

Isfundear  was  again  called  from  prison  to  lead 
the  Persian  forces ;  and^  forgetting  his  own  injuries, 
he  hastened  to  avenge  the  injuries  of  his  coun- 
try. His  success  was  complete.  He  took  Roueen- 
deh,  slew  the  Tartar  king,  and  recovered  the  sacred 
banner.  Having  subdued  all  the  foreign  enemies  of 
the  empire,  he  now  looked  with  confidence  -for  his  re- 
wards—the crown  of  Persia.  But  the  artful  GushUsp 
evaded  the  demand,  and  alleged  that  Roostum,  who 
had  retired  to  Seistan,  and  thrown  off  his  allegiance, 
was  still  unsubdued.  It  was  long  before  the  prince 
could  be  prevailed  upon  to  undertake  this  desperate 
enterprize,  which  proved  fatal  both  to  his  fame  and 
his  life;  and  the  old  monarch  saw  too  late  the  folly  of 
the  attempt,  and  long  mourned  his  irretrievable  loss. 

Bahman,  surnamed  ArdisheerDirazdust,  the  son  of  Is- 
fundear, succeeded  to  the  throne.  He  is  celebrated  for 
the  wisdom  which  he  displayed  in  the  internal  arrange- 
ments of  his  kingdom,  and  his  minute  acquaintance 
with  the  actual  condition  of  the  country.  He  ex- 
tended his  conquests  to  the  west,  deposed  the  son  of 
Bucht-ul-Nasser  (the  Belshazzarof  the  Sa*iptures) from 
his  government  of  Babylon,  and  appointed  Koresch 
(Cyrus)  his  successor.  Under  KoreMch  the  Jews  were 
treated  with  great  kindness,  and  by  the  express  com^ 
mand  of  Bahman,  whose  favourite  lady-was  of  thatna- 
tion.  But  a  stain  has  been  left  upon  his  name  and  hw 
rei^n  by  the  nnirder  of  Roostum,  and  th^  invasion  of 
Seistan.    He  was  socceeded  by  his  daughter  Homia 


who  is  said  to  have  been  pregnant  by  her  own  father,  Bit 
and  who,  after  a  reign  of  thirty^t wo  years,  reiigoed  her 
crown  to  her  son  Darab  the  First,  This  monardi  eo*  ^^^"J 
gaged  in  war  with  Philip  of  Macedon,  and  it  is  stated,^ 
that,  though  unsuccessful  at  first,  he  ultinately  pi«vail*rni< 
ed,  and  reduced  Philip  to  such  extremity  that  he  agreed  crsn 
to  give  his  daughter  to  Darab,  and  pay  an  annual  tii*  Duib 
bute  of  a  thousand  eggs  of  pure  gold. 

Darab  the  Second,  from    his   effeminacy  and  hiiDuA 
vices,  fell   an    easy   prey  to   the  arms  of  Seconder 
Hoomee,   (Alexander   the  Great)    On  his  acceaaan 
he  sent  a  messenger  to  the  Macedonian  prince  (o 
demand  the  tribute  of  golden  eggs;  to  which  S^ 
cunder  replied,    that   the    bird  that  laid  the  eggi 
had  flown  to  the  other  world.    Another  ambssadoricBdi 
was    immediately    dispatched    with   the  chirge  to"* 
deliver   to    Secunder  a  bat  and  ball,  and  a  ^  of  ^'"^ 
very  small  seed,  intimating  by  the  former  an  tm\ut> 
ment  suited  to  the  years  of  the  Macedonian  monsrch, 
and  by  the  latter  the  numbers  of  the  Persian  sraiea 
Secunder  took  the  bat  in  his  hand,  and  said,  "  With 
this  bat  will  I  strike  the  ball  of  your  master's  domi» 
nions ;  and  this  fowl  (which  he  had  sent  for,  and  which 
immediately  ate  up  the  seed)  will  soon  show  you  what 
a  morsel  his  numerous  army  will  prove  to  mine."  He 
then  desired  the  messenger  to  tell  his  master  what  he 
had  seen  and  heard,  and  also  sent  him  a  wild  melon,  at 
an  emblem  of  the  bitter  lot  which  awaited  hha  Secon*in 
der  soon  after  marched  into  Persia,  and  in  the  first  P' 
great  battle,  Darab,  according  to  eastern  writers,  lost 
both  his  crown  and  his  life.   It  is  said  that  he  wsailiin 
by  two  of  his  own  captains,  who  expected  from  Secon* 
der  the  reward  of  their  treason.     But  the  soul  of  the 
conqueror  was  melted  into  tears  at  the  sight  of  hii 
fallen  enemy,  and  kissing  his  cheek,  assured  him  that 
he  never  wished  to  see  his  royal  head  in  the  dust  Da* 
rab,  opening  his  eyes^  begged  of  Secunder  not  to  plaoB 
a  stranger  on  the  throne  of  Persia,  and  to  marry  hia 
daughter  Roushunuk.     The  remains  of  the  Persian 
king  were  deposited  in  the  sepulchral  vault  with  the 
most  extraordinary  honours ;  and  on  the  same  day  bis 
murderers  suffered  the  punishment  of  their  treacheiy.    < 
Secunder  Roomee  soon  after  became  sole  monarch  of  S^ 
Persia,  and  married  Roushunuk,  the  daughter  of  J}a-  ^ 
rab. 

In  this  short  abstract  of  the  history  of  the  Kaianian 
dynasty,  it  is  difficult  to  trace  an  exact  resemblance  to 
the  history  of  the  same  period  as  given  by  the  Greeks. 
Eastern  and  western  writers,  indeed  differ  so  material)/ 
in  their  narratives  of  the  same  reigns,  that  it  is  somsi 
times  impossible  to  ascertain  where  the  truth  lies.    In 
the  Persian  histories  there  is  evidently  much  fable  ;^ 
but  at  the  same  time  the  principal  historical  facts  sre^ 
preserved.     While  Grecian  authors,  though  entitled  to  ^ 
superior  credit,  of^en  throw  a  veil  of  doubt  over  theii 
records  by  their  vain  exaggerations,  especially  in  what 
respects  the  honour  of  their  own  country  and  achieve* 
ments. 

The  following  is  a  table  of  the  names  of  the  Kaian-T^ 
ianmonarchs  according  to  Persian  and  Grecian  histo*!^ 
rians,  from  which  it  is  evident  that  the  Persians  M»ae*J^ 
times  blend  the  reigns  of  two  or  more  kings  in  one ;  bat 
it  may  be  remarked,  that,  though  they  have  omitted 
the  names  of  several  kings,  they  nave  never  interpola* 
ted  one,  unless  Homai  may  be  considered  mm  saeb 
This  queen,  however,  may  be  regarded  as  the  Paiyuttf 
of  the  Greeks,  who  was  the  daughter  of  Artasatt«» 
and  the  wife  and  sister  of  Darius  Nothua ;  and  is  re* 
presented  as  possessing  .great  influcoee  and  authoDty 
in  the  government 
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^     lWM«fa4rBMr»          «r«lMJaa«»*     ' 

^TilamAmthoru 

JDqpCM.             -  ' 

KaiKbbad. 

Pbraorlct. 

40 

Cyaxares  the  First. 

Kai-Kaoos. 

•       35 

Auyages. 

24 

Cyatarei  the  Second. 

1 

Cyras. 

Kai-Kfaooooa 

7 

Caaibyiei. 

Lohrai^ 

1 

Smerdis  Mi^ui. 

SS 

Darius  Hystaspcs. 

Oushtasp. 

n 

Xerxes  the  First. 

Isfondear. 

u 

Artaxerxes  Tx>ngiiiiaiiiiii 

Bahman, 

1 

f  Xerxes  tfie  Seeond. 
\Sogdian. 

' 

17 

Diriiit  Notfaoifc 

Homai* 

47 

Artaxerzes;  MnemMu 

20 

Ochus. 

Barab  the  Fint. 

2 

Arses. 

6 

DariuiT  Cbdomanut. 

Darab  the  Second. 

Alexander  the  Great 

Ar     The  hiitory  of  Seeunder  Roomeej  w  given  by  the 
Persians,  agrees  in  most  of  the  leading  fiicta  with  that 
given  of  Alexander  the  Great  by  the   Greeka;  but 
upon  these  they  have  raised  a  superstructure  of  the 
molt  extravagant  fable  ;  and  have  filled  many  volumes 
with  in  account  of  his  extraordinary  adventures.    But 
ve  ihall  give  shortly  what  the  Persians  themselves 
oontider  as  authentic  history.    Seeunder,  having  6nnly 
eitibl'shed  his  authority  in  Persia/  extended  his  con« 
^^'quetts  towards  India.    Some  of  its  princes  submitted 
"*•'  wjthont  a  struggle,  while  others  were  compelled  by 
force  to  receive  the  laws  of  the  conqueror ;  and  even 
the  Emperor  of  China  offered  to  become  his  tributary. 
That  monarch   had  come  in  disguise  to  the  Persian 
cimp^  but  being  discovered,  was  brought  before  Se* 
csnder^  who  demanded  from  him  the  motive  of  such 
a  visit    The  emperor  answered,  that  it  was  his  desire 
toiee  the  Grecian  troops,  and  a  solicitude  to  obtain 
the  friendship  of  such  a  conqueror.    With  this  answer 
^  Seeunder  was  so  pleased,  that  a  treaty  was  instantly 
[   ooododed,  b7  which  the  emperor  agreed  to  pay  an 
*    annual  tribute.     The  Chinese  monarch  then  retired  to 
hii  ttpttal  to  prepare  for  the  reciption  of  his  powerful 
^ly*    In  a  few  days,  however,  ne  returned  with  an 
nnmenae  army,  the  sight  of  which  made  Seeunder  im- 
medtitely  prepare  against  treachery,  by  arraying  his 
t]]oop8  in  order  of  battle ;  and  when  the  emperor  and 
hia  nobks  approached,  Seconder  demanded  why  he 
had  broken  faith  and  collected  such  a  force.     "  I 
wifhed,*  was  the  reply,  **  to  show  the  numbers  of  my 
anny,  that  you  might  be  satisfied  I  made  peace  from 
other  motives  than  an  inability  to  make  war.     It  was 
^om  consulting  the  heavenly  bodies  that  I  have  been 
led  to  submit.     The  heavens  aid  you,  and  I  war  not 
with  them."     Seeunder  was  gratified,  and  observed 
that  it  would  ill  become  him  to  exact  tribute  from  so 
r^t,  so  wise,    and   so  pious  a  prince ;    he    would 
therefore  be  satisfied  with  his  fHendship. 

On  the  return  of  Seeunder  from  his  conquests  in  the 
^  be  was  one  day  seized  with  a  bleeding  at  the  nose, 
^hen  one  of  his  officers,  unlacing  his  coat  of  mail,  spread 
It  on  the  ground  for  a  seat,  and  held  a  golden  shield 
over  his  head  to  defend  him  from  the  sun.  When  Se* 
<^cler  saw  himself  in  this  situation,  he  remembered 
the  fvediction  of  the  astrologers,  who  foretold,  that 
^hen  his  death  approached,  he  should  place  his  throne 
ofi  s  ipot,  where  the  ground  was  of  iron,  and  the  aky 
2!^,gold,  and  exdaimed,  *«  I  no  longer  belong  to  the 
^g !  Alas !  that  the  work  of  my  youth  should  be  ^ 
misbed ;  that  the  plant  ef  the  spring  should  be  cut 
down  like  the  ripened  tree  of  autumn!"  He  died  at  j 
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the  city  of  Zour,  or,  as  some  say,  at  Babylon,  in  the     Histery. 

thirty-sixth  year  of  his  age.  '"""V  ■■'' 

The  immediate  successors  of  Seeunder  Roomee  are 
not  noticed  by  Persian  historians.     They  state  that,  a 
short  period  before  his  fieath,  he  divided  the  provinces 
of  Persia  among  the  native  princes  whdm  he  had  de- 
posed, to  be  held  on  tenure  of  a  military  service;  each 
being  obliged  to  maintain  a  fixed  quota  of  soldiers. 
But  these  princes  threw  off  their  allegiance  to  his  suc« 
cessors,  and  formed  a  feudal  commonwealth,  termed 
the  Mulook.u-Tuaif,  or  '« commonwealth  of  tribes."  The "  com. 
This  community  of  snaall  states  recognised  some  prin-  moaweaiih 
ctples  of  common  poUcy>  which  led  them  to  unite  in  ^^  trlbesJ* 
cases  of  common  danger,  and  continued  toexis^  with 
various  changes,  for  more  than  three  centuries  after 
the  death  of  Seeunder  Roomee. 

We  learn,  however,,  from  the  more  authentic  records  of 
the  Greeks,  that  Persia,  on  the  death  of  Alexander,  fell  to- 
Seleucus,  who  reigned  also  over  Syria,  and  whose  de» 
scendants  kept  possession  of  it  for  sixty-two  years,  when* 
one  of  the  tributary  chiefs,  named  Arsaces,  revolted,  and, 
having   riain  Agathodes,  the  vicerojr  of  Antieehus  TheSelen. 
Theos,  rescued  Persia  from  the  dominion  of  the  Seleu*  tides  expeil« 
cides,  and  established  what  is  termed  the  Parthian  dy-  «d  by  Ar. 
nasty  of  the  Arsacides.  Of  this  dynasty  there  were  two  «««««f '»*>• 
branches ;  the  first  comprehending  twenty  kings,  who  *!**p"    ' 
ruled  over  Persia  for  270  years ;  and  the  reigns  of  the  thf,n  ^ " 
eleven  monarchs  of  the  second  branch  included  a  space  nastj. 
of  2S1  years.     This  brings  us  down  to  the  foundation 
of  the  Sassanian  dynasty,  at  which  commences  «'  the  '*  Hlatorf. 
historical  period ;"  and  here  we  may  observe,   that,  <»1  period.** 
though  the  Persian  accounta  are  embellished  with  hy- 
perbolical desd*iptions,  and  blraded  with  some  fables, 
they  are  more  correct  in  the  general  narrative  'than 
western  writers,  who  confine  their  history  chiefiy  to 
those  transactions  in  which  they  themselves  were  more  • 
immediately  concerned. 

Arduan,  the  last  of  the  Parthian  monarchs,  at  this  About 
time  ruled  over  Persia,  when  Ardisheer  Babigan,  the  ^-  D.  soa 
son  of  an  inferior  officer  in  the  public  service,  and  a  Ardisheer 
descendant  of  Sassan,  the  grandson  of  the^  celebrated  f*^^*?*". 
Isfundear,  had  so  distinguished  himself  by  his  courage  SMMniMT 
and  his  genius,  that  he  was  appointisd  governor  of  dynasty  f   ' 
Darabjird.    This  rapid  rise  in  his  fortunes  filled  his 
mind  with  more  ambitious  views,  and  aoon  lad  him  to 
grasp  at  the  Persian  sceptre.    Having  represented  to 
the  Persian  nobility  the  disgrace  of  submitting  to  a 
foreign  yoke,  and  the  honour  and  advantage  to  be 
gained  by  a  revolution,   he  brought  many  of  them 
over  to  his  interest,  and  he  and-  his  adherenta  had  got 
possession  of  Fars,  Kerman,.and  Irak,  before  the  kmg> 
had  taken  any  steps  to  oppose  his  progress.    Arduan 
was  now  compelled  totuLe  the  field,  and,  having  col- 
lected a  numeroua^army,  resolved  to  stake  his  crown  on 
a  single  action.    The  hostile  armies  engaged  on  the 
plain  of  Hoormuz,  where^Arduan  lost  both  his  crown 
and  his  life.     This  battle  raised  Ardisheer.  to  the  sove- 
reignty of  Persia.  The  other  provinces  soon  submitted 
to  his  sway  ;  and  he  assumed  the  proud  title  of  Shahan 
Shah,  or  **  king  of  kings."    In  extending  his  empire 
towards  the  west,  he  had  to  contend  with  the  Roman 
armies ;  and  though  the  accounta  given  of  this  war  by 
western  and  eastern  authors  are  somewhat  opposite,  yet, . 
upon  the  whole*  it  would  seem  that  the  result  was  fa* 
veurable  to  the  Persian  arms.  Havingestablished  by  wise  restores  the 
regulations  the  tranquillity  of  his  dominions,  he  restored  ^^^hgloo  of 
to  ita  ancient  purity  the  religion  of  Zoroaster,  which  had  ^^^^'^*^* 
fallen  into  neglect  and  corruption  during  the  Parthian 
rule,  HeisaaidtohaverebniuthecitjafMadainonthe. 
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Hiitory.  banks  of  Ibe  Tigti^,  and  made  it  th«  eBpttal  of  the 
^—  ^^^11^  empire.  After  a  most  prosperous  reign  of  fourteen 
A.  O.  240.  years>  he  resigned  his  sceptre  to  his  son  Shahpoor. 
Resigna  bia  Ardisheer  is  represented  as  a  prince  of  extraordinary 
crown  to  wisdom  and  valour.  Though  bom  in  a  low  statiooy 
he»  by  his  talents  and  intrepidity,  delivered  his  coun- 
try from  thraldom,  and  restored  the  glory  of  the  Per- 
sian name.  While  he  was  almost  adored  by  his  sub- 
jects, his  friendship  was  courted  by  the  greatest  mo- 
narehs  of  the  age;  and  his  character  was  held  up  aa 
a  model  to  his  successors. 

Shahpoor  was  a  prince  of  considerable  i^eputation,  but 
IS  chiefly  diatingunhed  by  his  wars  with  the  Romans.  His 
'first  achievement  was  the  recovery  of  Juzcerah^  or  the 
countries  between  the  Tigris  and  the  Euphrates, and  the 
capture  of  the  famous  fort  of  Nisibis,  which  had  long  re- 
siated  all  his  efforts  to  subdue  iL  He  then  carried  his 
arms  mto  the  Roman  territories  i  he  took  the  emperor 
Valerian  prisoner,  and  compelled  his  captive  army  to  re- 
ceive an  emperor  of  his  own  appointment.  His  success. 
Is  defeated,  howevor,  was  not  of  long  duration.  He  was  defeated  by 
OdenatuSy  prince  of  PaTroyrene,  and  driven  with  im- 
mense loss  within  his  own  boundaries.  The  latter 
years  of  the  reign  of  this  monarch  were  employed  in 
decorating  his  dominions  with  many  cities  and  public 
buildings.  He  built  the  city  of  Shuster,  and  erected 
an  immense  dyke,  over  which  he  brought  the  river 
Karoon,  in  order  to  supply  the  adjacent  country  with 
water.  Nishapore  in  Khorassan,  and  Shahpoor  in 
Fars,  owe  their  existence  to  him ;  and  the  sculptured 
rocks,  near  the  latter  place,  commemorate  his  capture 
of  a  Roman  emperor. 

It  was  during  the  reim  of  Shahpoor,  diat  Mani,  the 
founder  of  the  sect  of  Uke  Manichsans,  first  began  to 
propagate  his  opinions.  He  attempted  to  reconcile  the 
doctrines  of  the  Metem]^choees,  as  taught  by  the  Hin- 
doos, and  the  two  principles  of  good  and  evil  of  Zoroas- 
ter, with  the  tenets  of  tbe  Christian  religion;  but  he 
and  almost  alibis  disciples  were  afterwards  put  to  death 
by  order  of  kii^Baharam,  and  the  skin  cf  the  impostor 
was  stripped  off)  and  hung  up  at  the  gate  of  the  city 
of  Shahpoor. 

A  remarkable  circvmstance  ia  recorded  of  Hoormuz, 
the  successor  of  Shahpoor,  before  he  ascended  the 
throne.  He  was  the  govemcsr  of  Khorassan,  and  had 
been  most  successful  in  esublishing  the  tranquillity  of 
that  unsettled  province.  But  some  of  his  enemies  had 
excited  suspicions  of  his  fidelity  in  the  breast  of  Shah- 
poor; of  whi^  HoormuB  was  no  sooner  made  ao» 
quaitttcd  than  he  made  one  of  his  hands  to  be  cut  off, 
and  sest  it  to  his  &ther  as  a  mark  of  his  devoted  alle- 
giance. Shahpoor  was  so  struck  with  horror  at  the 
deed,  which  Ins  rash  snspicians  had  caused,  that  he 
immediate^  sent  foe  htm  to  court,  and  treated  bira 
with  the  most  unbounded  affection  and  confidence. 
Thia  good  prince  founded  the  ci^  of  Ram-Hoormua, 
and  reigned  only  one  year. 
A.  D.  271.  In  the  reigns  of  the  three  Babarama,  nothing  re- 
A.  O.  291.  markable  occurred  worth  noting.  Their  successor  Narss 
Narsi  was  8  prince  of  a  mild  disposition ;  bnt  he  bad  the 
misfortune  to  engage  in  war  with  the  Romans,  who  at 
that  lime  had  many  great  generals.  His  ama  were  at 
first  snecessfuL  He  defeated  the  emperor  GaJertus, 
and  subdued  almost  all  Armenia;  but  his  sufbsequent 
discomfituiea  fotced  him  to  conclude  an  ignoaunieas 
peace,  by  which  he  ceded  tbe  pcovinoe  of  Juaeerab, 
|[^Til^*  and  five  districu  east  of  the  Tigris. 
mintoua  ^^  P^^  ^▼^  ^  '^go  ^  HooRmia  IL  as  wt* 

peace.        fording  noeveni  of  impoitanoe^  to  record  the  adiievo. 
A.  D.  310  ments  of  Shahpoor  II.      On  the  demise  of  Hoor- 
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mua,  Persia  was  about  to  became  a  pray  to  all  (fas  Rats 
troubles    which    accompany  a    disputed  auoceiBioQ,  Wi 
when  a  lady  of  the  harem  declared  that  she  wm  pregl 
nant.     The  nobles  of  the  kingdom,  in  order  to  pre* 
serve  their  country  from  the  horrors  of  a  civil  war,  re. 
solved  to  swear  allegiance  to  the  unborn  child  of  Hoor* 
mus.     This  child  proved  to  be  a  male,  and  the  uninU  Bhthd 
mous  voice  of  the  nobles  bestowed  upon  him  the  nune  Shihp« 
of  Shahpoor.    His  education  was  conducted  with  the  II* 
most  affectionate  solicitude ;  and  every  csre  was  taken 
that  he  should  imbibe  those  principles  and  viewB 
which  became  his  high  destinv.    Durmg  hii  mmoritj 
the  kingdom  was  exposed  to  the  insults  and  nvsget  of 
the  neighbouring  tribes,  particularly  the  ArabSi  who 
carried  desolation  into  the  fertile  valleys  of  .Penii. 
But  the  young  monarch  took  si|;nal  vengesnce  upon 
these  maraudera;  and  .their  chastisement  is  perpetust- 
ed  in  his  title  of  Zoolaktaf,  or  "  Lord  of  the  dioul-  ^ 
ders."    He  overran  Yemen,  out  many  of  the  inhs-  ^    j 
bitants  to  the  sword,  and  dislocated  the  shoulders  of 
all  his  prisoners  who  were  able  to  bear  arms.   He 
made  no*  great  attempt  to  extend  his  dominions  on  the 
west  during  the  life  of  Coiiatantine  the  Great    Ao 
improbable  story  is  recorded  of  his  having  gone  to 
Constantinople  in  the  disguise  of  an  ambeMsdor  firoK 
his  own  court,  in  order  to  acquire  an  acquaintsDoe 
with  tbe  Roman  empire,  but  being  discovered  he  wsi 
imprisoned  and  treated  with  great  indigm^. 

The  disorders  which  followed  the  death  of  CoDstan*     i 
tine  affisrded  Shahpooranopportunityc^recovenngfivim 
the  Romans  those  provinces  which  they  had  wrested 
from  his  grandfather.    He  therefore  took  tbe  field;  hot  MjI 
though  successful  in  many  engagements,  the  fort  of  44 
Nisibis  defied  all  his  efforts;  and  in  the  battle  of  ^  ^ 
gara  he  was  severdy  repulsed,  and  waa  forced  to  rctiie 
with  the  loss  of  his  son.    Leaving  the*deienoe  of  ths 
frontiers  to  some  of  his  generals,  he  turned  his  snas 
against  the  Tartar  tribes,  many  of  whom  he  subdued 
by  force,  while  others  yielded  without  resistance  to  his 
authority.    The  emperor  Constans  now  made  over* 
tures  for  peace ;  but  Shahpoor  claiming  Armenia  sod 
Jnzeerah  as  belonging  to  tbe  Peraiaii  enmire,  the 
treaty  waa  broken  off,  and  preparations  made  for  re* 
newing  the  war.    Nothing  decisive,  however,  happca* 
ed  during  the  life  of  Constans.    But  when  Jolisn  had 
assumed  tlie  purple,  he  resi^ved  to  break  the  Peidsa 
power  so  effectually,  as  to  prevent  them  for  ever  fraa 
again  disturbing  the  frontier  provinoea  of  the  Roaaan 
empire.    He  therefore  took  the  field  with  an  immeme 
army;  but  the  Persian  monarch,  awaro  of  bisinfe* 
riority  were  he  to  risk  a  pitched  battle,  retired  into  the 
interior  of  his  kingdom^  and  left  his  capital  to  be  pil- 
laged by  the  Romans.    Julian  followed*  and  penttisU  h 
ed  into  tbe  heart  of  Persia,  and,  aftev  a  harassipg^ 
marchy  and  much  sufferuig  from  the  intense  best  of  ^ 
the  climate  and  the  scarcity  of  provisiona,  waa  surpiis* 
ed  by  Shahpoor,  who  had  collected  all  bia  forces;  sod 
in  a  desperate  engagement  which  ensued,  the  Robsm 
were  completely  routed,  with  the  loss  of  their  emperor,  ii 
who  was  so  badly  wounded  that  he  died  tbe  succeed- 1 
ing^ndght     The  consequence  of  this  victory  was,  ao 
advantageous  peac^  by  which  Persia  vecovered  tbe 
five  provinces  yielded  by  Narsi,  and  the  stvong  fort  of 
Nisibis,  which  had  long  been  the' bulwark  of  the  Bo- 
man  power  in  the  east. 

Shabpoor  afterwards  reduced  Armenia  sbIo  a  pro-  { 
vhu;e  of  the  empire,  and  having  miaed  his  co«a«  i 
try  to  a  staU  of  tha  greateat  peosperi^,  he  died  at  I 
tlie  age  of  aeventy«^ne.      This   pcteco,    ivnownsd 
for  wisdom  and  valour,  wu  alike   remarkable  for 
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P7.  bit  knowledge  of  the  haoitfi  mind.  ^    He  used  t6  bte  sold  for  the  relief  of  these  ctiptives.    The  tiroposal   Hittoiy. 

^  Mf,  "  that  words  may  prove' more  vivifying  than  the  was  highly  applauded.    The  Persians  were  liberally  ^-^"v^*^ 

ihowers  of  spring,  and  sharper  than  the  sword  of  de«  and  affectionately  treated  during  the  war,  and  at  last 

itrnction.    The  point  of  a  lanee  may  be  withdrawn  dismissed  with  presents  to  their  native  country. 
from  the  body,  but  a  cruel  eicpression  can  nfever  be      Baharam  received  the  surname  ofGour^from  his  being 

extracted  from  the  heart  that  it  has  once  wounded."  enthusiastically  devoted  to  the  chase,  particularly  of 

Tfie  names  of  Ardisheer  II.  Shahpoor  III.  Babaram  the  gour,  or  *'  wild  ass,"  a  diversion  which  he  had 

IV.  ind  Yezdijird  Ulathim,  are  all  that  is  worth  re«  learned  among  the  Arabs.      It  waa  while  pursuing 

cording.    Upon  the  death  of  Yezdiiird,  the  succession  this  favourite  amusement  that  he  lost  his  life,  by  his 

B  of  his  son  Baharam  V.  was  opposed  by  the  luxurious  horse  coming  suddenly  upon  a  deep  spring,  and  plung* 

nobles  at  the  court  of  Madain.     This  prince,  while  ing  into  it  with  his  royal  master,  when  both  disap- 

yet  a  child,  had  been  entrusted  by  his  father  to  the  peered.  The  body  of  the  king  was  never  found,  though 

care  of  Noman,  prince  of  Hnrah,  to  be  educated  after  every  search  was  made  for  it  by  his  inconsolable  mother, 
titemannerof  the  Arabs;  and  they  could  not  submit         Baharam  Gour  reigned  eighteen  years,  and  wasDeatl^  of 

to  be  mled  by  a  monarch  whose  nabita  and  manners  one  of  the  best  monarchs,  and  most  beloved  by  his  Babaram. 

oflife  were  80  different  from  their  own.    They,  there-  subjects,  that  ever  ruled  in  Persia.      His  successor  ^*  ^*  ^^* 

fore,  raised  to  the  throne  another  prince  of  the  royal  Yezdijird  II.  was  a  prince  of  great  knowledge  and  ex-  Yezdijird 

family;  bat  Babaram,  having  collected  an  army  of  perience,  and  received  the  title  of  Sipahdost,  or  *'  the  II. 

Ike  Arabs,  obtained  his  right  almost  without  a  struggle,  soldiers'  friend,"   from  bis  great  attention  to  their 

The  first  arts  of  his  reign  were,  to  reward  Noman,  wants  and  comforts.    In  the  only  expedition  which 

vbo  bad  educated  and  assisted  him  in  regaining  his  he  undertoc^  against  the  emperor  of  Constantinople, 

rrowDi  and  to  pardon  those  who  bad  endeavoured  to  who  had  refuscici  to  pay  the  usual  tribute,  he  not  only 

ri-  deprive  him  of  it    These  act8»  and  his  general  muni-  brought  that  prince  (o  compliance,  but  secured  the 

■^  /iccDce  and  generosity,  spread  joy  over  Persia,  and  good  opinion  of  the  provinces  through  which  he  passed. 

^'  giined  him  the  affections  and  esteem  of  his  subjects.  He  compelled  his  troops  to  pay  for  every  thing  they  had, 

ft  was  daring  hia  rergn  that  musicians  and  minstrels  to  trent  the  inhabitants  with  the  greatest  civility,  «nd 

were  first  introduced  from  Indian  and  Babaram,  who  to  conduct  themselves  rather  like  strangers  who  came 

rejoiced  in  the  happiness  of  his  peofAk,  gave  them  to  see  the  country,  than  like  enemies  disposed  to  de* 

iDcfa  enoooragement,  that  12,000  were  induced  to  set*  stroy  it. 

tie  in  bis  dominions.    This  joyous  disposition  of  the      Yesdijird,  before  his  death,  had  solicited  the  nobles  to  A.  D.  i5e. 
monarch  hopressed  his  neighbours  with  the  belief  that  support  his  favourite  son  lioormuz  III.  on  the  throne,  Koormua 
the  martial  spirit  of  the  Persians  had  yielded  to  the  in  opposition  to  hia  elder  brother  Firoae,  who,   in  ^^^' 
love  of  merriment  and  ease.    Acting  noon  this  im-  order  to  facilitate  that  measure,  had  been  appointed  to 
pression,  the  Khan  of  the  Hiatilla,  or  White  Huns,  a  the  command  of  a  remote  province.     Firoze,  as  soon  as 
«ftnl)e  of  Tartars  who  had  taken  posseuion  of  the  he  heard  of  the  accession  of  his  brother,  took  refuge 
'•'  covntry  beyond  the  Oxus,  suddenly  crossed  that  river  with  Khooah-Nuaa,  or  '<  the  bountiful  monarch,"  one 
with  a  mighty  army,  and  destruction  and  desolation  of  the  kings  of  the  Hiatilla.    This  prince  welcomed 
muked  his  progress.   Babaram  saw  the  torrent  rolling  him  to  hia  court,  loaded  him  with  kindness,  and  suppli« 
towards  his  capital,  without  poasessiog  any  means  to  ed  him  with  an  army  to  recover  his  birthright.    Hooiv  A.  D.  458. 
repel  it.    He  therefore  seemed  to  yield  to  its  force;  mux  was  dethroned  and  put  to  death.    A  seven  years  is  dethron- 
ed left  bis  kingdom  a  prey  to  the  conqnefnr.    Retir*  drought  immediately  followed  the  elevation  of  Firoxe,  cd  aod  suc- 
ingirith  a  chosen  body  of  Persian  warriors,  he  passed  whic£  was  regarded  aa  a  punishment  from  heaven  for  ceeded  by 
the  itraits  of  D^ent,    and,  coasting  the  Caspian,  their  crimes ;  but  no  sooner  waa  his  country  relieved  ^''^'* » 
cane  fnto  Tartary.      Here  he  refreshed  his  troops;  from  this  calamity,  than  the  ungrateful  prince  employed 
tpd  while  the  Tartars  were  feasting  in  suppoaed  secu-  all  the  resources  of  the  empire  to  destroy  the  generous 
tiir,  believing  that  he  had  taken  refuge  in  the  Romaic  benefactor  who  had  placed  him  on  the  throne.    He  who  in« 
empire,  he  silently  entered  Persia,  surprised  their  camp,  crossed  the  Oxus  with  his  troops ;  and  Khposh-Nuax,  vadet  Tar- 
luui,  hkving  slain  their  chief  with  his  own  hand,  drove  unable  to  oppose  him,  retired  at  his  approach.    But  ^^ry. 
them  with  terrible  slaughter  across  the  Oxiis.    This  the  king  cithe  Huns  was  saved  by  the  piatriotic  devo- 
^ory  struck  awe  into  the  Tartar  tribes,  and  secured  tion  of  one  of  his  chief  officers.   This  person,  after  oom« 
^ir  forbearance  during  the  life  of  the  conqueror,  municating  his  plan  to  his  sovweign,  caused  his  body 
The  Christiana,  who,  in  the  former  reign,  had  been  to  be  mangled,  with  the  loss  of  some  of  his  limbs,  and 
ftioannged  and  protected,  at  this  time  suffered  much  to  be  laid  on  the  road  where  the  Persian  army  should 
I  from  the  persecutions  of  the  Magi.    These  persecu-  pass.    Being  (conveyed  to  Firoze,  that  prince  demand- 
's, howeveTf  were  chiefly  owing  to  the  imprudence  ed  the  cause  of  such  cruel  treatment.    The  artful  Hun 
oTthe  Persian  prelate,  who  in  a  fit  of  seal  burnt  to  the  answered,  that  it  was  the  tyrant  Khoosh-Nuaa,  who 
pmd  one  of  the  Magian  temples,  which  so  roused  had  punished  him  for  the  advice  which  he  had  given, 
tbe  imitation  of  the  priests,  that  they  demolished  as  a  faithful  aervant,  to  submit  to  any  conditions  rather 
all  the  Uiristian  churches,  and  put  the  Christian  bishop  than  engage  in  war  with  the  hero  Firoxe.     '<  But  I 
^  death.    A  war  with  the  emperor  Theodoaius  imtne-  will  be  revenged,"  he  added,  <M  will  lead  you  by  a 
<^tttely  followed,  which  was  attended  with  varioua  sue-  short  route,  where  you  shall  in  a  few  days  intercept  the 
^;  but  it  was  immortalixed  by  the  conduct  of  a  tyrant,  and  rid  the  world  ofamonater.'*    The  situation 
Christian  bishop,  which  did  more  to  secure  the  good-  and  words  of  the  wounded  chief  established  the  belief 
^11  of  Baharam  to  the  Christians  than  all  the  threaten*  of  his  sincerity  in  the  mind  of  the  Persian  king ;  and 
^P  of  Theodoaius.     In  the  beginning  of  the  war,  he  suffered  his  army  to  be  led  by  the  direction  of  the 
7000  Penian  prisoners,  who  hwl  been  brought  to  the  Tartar,  till,  thinned  with  hunger  and  fatigue,  they  were  Suir«ringt 
^J  of  Amida,  hsd  fallen  into  extreme  distress.    Aca-  oempelled  to  submit  to  the  mercy  of  the  enemy.    The  of  th«  Per. 
^»  btabop  of  disi  place,  haring  assembled  his  derg^,  generous  Khoo«h*Nuas,  instead  of  punishing  the  im»  '^sn  army. 
^*crvcd  tnat.the.  Almighty  prnerred  mercy  to  aacri-  grateful  Firose,  offered  to  conduct  bun  and  thereroaina 
fior,  and  proposed  tbit  the  plate  of  their  church  should  of  his  army  safely  back  to  Persia»  provided  be. took  sa 
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A.D.  484. 


Kobid  en- 
courages 
the  ixnpof- 
tor  Maa- 
dak. 


Is  Impris- 
oned. 


Hisior/.  oath  that  he  would  not  again  invade  his  dominions. 
With  this  Firoae  was  obliged  to  comply.  But  his  soul 
could  not  brook  the  recollection  of  his  degradation ; 
and  his  first  determination,  on  his  return,  was  to  wipe 
away  his  disgrace  by  the  ruin  of  his  benefactor.  Having 
appointed  a  nobleman^  named  Sukhvar,  regent  in  his 
absence,  he,  in  breach  of  his  solemn  oath,  and  in  defi- 
ance of  the  advice  of  his  sagest  counsellors,  led  his  army 
once  more  against  the  bestower  of  his  crown,  and  now 
the  preserver  of  his  life«  On  the  approach  of  the  twb 
armies,  the  Tartar  prince  presented,  on  the  point  of  hia 
lancCs  the  treaty  to  which  Firoze  had  sworn ; '  and  be* 
sought  him  to  desist,  before  he  had  destroyed  his  fame 
for  ever.  But  Firose  rushed  to  the  attack.  The  Huns 
gave  way,  and  the  Persians  were  received  into  deep 
pits,  which  had  been  duff  for  the  purpose,  and  covered 
over  with  brushwood  and  earth ;  when  the  incorrigible 
ingratitude  of  the  Persian  monarch  was  punished  with 
the  loss  of  his  army  and  his  life. 

Pallas,  the  son  of  Firose,  ascended  the  throne, 
but  his  reign  was  of  short  duration;  and  the  long 
reign  of  his  successor  Kobad  is  remarkable,  chiefly 
for  the  encouragement  which  he  gave  to  an  im« 
postor  of  the  name  of  Masdak,  who  propagated  the 
popular  doctrine  of  a  community  of  females  and  of 
property.  The  progress  of  this  ooctrine  spread  anar« 
chy,  rapine,  and  lust,  throughout  the  kingdom.  But 
the  nobles,  who  cherished  difierent  sentiments  from 
their  monarch,  combined  for  their  own  preservation, 
and  having  confined  Kobad,  they  placed  his  brother 
Jamasp  upon  the  throne.  They  would  also  have  im« 
prisoned  Mazdak,  but  his  followers  were  numerous, 
and  he  contrived  to  elude  all  their  efforts.  •  Kobad 
having  escaped  from  prison  by  the  dexterity  and  ad- 
dress of  his  sister,  who,  it  is  said,  was  connected  with 
him  by  other  ties  than  those  of  kindred,  and  is  in  fact 
called,  by  western  writers,  bis  queen,  fled  to  the  Tar- 
tar court,  and  by  the  assistance  of  its  monarch  soon  re- 
gained his  throne.  On  bis  return,  he  greatly  reformed 
his  conduct,  and  though  still  secretly  inchned  to  the 
sect  of  Maadak,  he  durst  never  carry  his  notions  into 
practice.  This  prince  csrried  on  a  long  and  successful 
war  with  the  Romans ;  and  not  only  extended  his  em- 
pire by  his  arms,  but  improved  it  by  the  encourage- 
ment which  he  gave  to  the  arts,  and  died  respected 
abroad  and  beloved  at  home. 

By  the  will  of  Kobad,  the  crown  was  bequeath- 
ed to  Chosroes,  his  favourite  son,  who  was  simam- 
ed  Nousheerwan,  or  *'  The  Magnanimous."  This 
prince  was  distinguished  by  great  abilities  and 
mildness  of  disposition,  and  is  considered  by  ori- 
ental historians  as  the  most  glorious  monarch  that 
ever  ruled  in  Persia.  His  first  efforts  were  directed  to 
the  proscription  of  the  pestilential  and  abominable  te- 
nets of  Maadak,  whom  he  ordered  to  be  executed  with 
Refonns  many  of  his  followers.  He  then  set  himself  to  reform 
abuses.  many  great  abuses  which  had  crept  into  the  govern- 
ment. He  fixed  the  revenue  and  taxes ;  and  the  sys- 
tem which  was  then  established,  continued  to  be  fol- 
lowed for  many  centuries.  For  the  better  administra- 
tion of  justice,  and  the  more  easy  management  of  pub« 
lie  affairs,  he  divided  the  kingdom  into  four  govern- 
ments. Over  each  of  these  he  appointed  a  governor 
of  the  blood  royal,  and  established  such  regulations  as 
seemed  best  adapted  to  prevent  the  abuse  of  power  in 
these  officers.  He  was  indefatigable  in  his  endeavours 
to  promote  the  prosperity  of  his  kingdom.  He  founded 
schools  and  collies,  and  gave  great  encouragement  to 
learned  men  of  every  country  who  resorted  to  his  court. 
The  ftaaoos  fidiles  of  Pilpay  were  introduced  by  him 


m  India,  and  translaled  into  Persian;  and  hs  ibo  m 
tsed  to  be  puUished  a  multitude  of  copies  of  t  ivork  ^ 
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throne. 
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crown. 
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entitled  *^  Ardisheer's  Instructions  for  all  Degrees  of 
Men,"  and  obliged  every  famfly  to  receive  one.    In  all 
these  measures  he  was  assisted  by  the  extnordbiiiT 
wisdom  and  virtues  of  his  fitvoarite  viaier  AboQxiii^.a. 
Mihir,  who  had  been  raised  by  the  discernment  of  )ui 
master  from  the  lowest  station  to  the  firrt  rank  in  the 
kingdom.     Nousheerwan  verv  early  entered  into  a  wu  h« 
with  the  Romans,  during  which  Antiodi  was  taken,  ^ 
and  its  inhabitants  transfrfanted  to  the  banks  of  the  ^ 
Tigris.    We  cannot  enter,  however,  into  the  long  nm 
which  he  waged  with  Justinian^  and  his  two  sacoe^ 
SOTS,  Justin  and  Tiberius ;  but  the  capture  of  Antiodi, 
with  the  reduction  of  Syria,  the  conquest  of  Iboit 
and  Golchos,  and  his  unopposed  progress  to  the  shorei 
of  the  Mediterranean,  testify  the  atnlity  and  sacom 
with  which  they  were  prosecuted.    He  was  eqiullj 
successful  in  other  quarters.    He  checked  the  encraadi- 
ments  of  the  Huns,  who  had  seised  a  large  territoij  i 
south  of  the  Oxus.    He  drove  them  beyond  that  rivcTi  it 
and  extended  his  dominions  as  far  aa  Ferghana.   The 
countries  to  the  east  reaching  to  the  Indus,  some  pro-  i 
vinces  of  India,  and  the  finest  districts  of  Arsbia,  tho 
acknowledged  his  sway. 

Having  settled  the  boundaries  of  his  vast  domin- 
ions, Nousheerwan  returned  to  hia  capital,  MaduDj 
which  he  adorned  with  many  beaatinil  buildinci,^ 
among  which  was  the  pdbee  denominated  "  thee 
dome  of  Chosroes,"  which  was  considered  one  of  die 
wonders  of  the  East ;  and  his  court  was  crowded  widi 
ambassadors  from  the  greatest  potentates  of  the  wodd, 
who  came,  loaded  with  the  richest  pieaents,  to  oomfdi- 
ment  hita^  on  his  victories,  and  to  oourt  hia  friendwp. 
But  the  prosperous  reign  of  this  monarch  was  donded 
by  the  rebellion  of  his  son  Nouschiznd.  This  prince  Ind 
been  educated  in  the  Christian  fidth  bj  his  motoi 
who  was  a  Christian  captive  of  gv^ttit  beauty,  snd  of 
whom  the  kmg  was  passionately  rond,  and  wu  so  m* 
pressed  with  the  troth  of  its  doctrtnea,  that  be  cooU 
not  be  moved,  cither  by  the  threats  of  the  Magi  or  the 
entreaties  of  his  father.  Notisheerwasi,  who  was  a  strict 
observer  of  the  worship  of  fire,  dreading  the  eril  con- 
sequences of  religious  disputes  amon^  hb  subjects,  and 
fearing  that  many  might  be  induced  to  embrace  the  re- 
ligion of  the  heir-apparent  to  the  throne,  placed  his  son 
in  a  kind  of  confinement  During  the  absence  of  tin 
king  in  Syria,  a  report  of  his  death  had  readied  Penia 
upon  which  Nouschizad,  having  effected  his  escsps 
drew  together  a  considerable  force,  of  which  many  w0i 
Christians ;  and  continued  to  increaae  hia  army,  cvQ 
after  he  had  been  informed  that  hia  father  was  alif^ 
and  well.  As  soon  as  Nousheerwan  heard  of  this  tt 
volt,  he  dispatched  one  of  his  generals'  against  his  n 
bellioos  son ;  and  the  insurrection  wna  quelled  by  tb 
death  of  the  prince,  who  fell  in  the  first  eocoimier. 

Perhaps  no  monarch  waa  ever  more  aealous  in  pionio 
ing  the  general  happiness  of  his  people  than  Noashee 
His  impartial  administration  of  juatioe,  and  fa 


wan. 


vigilance  in  detecting  and  punishing  every  act  of  oj 
pression  in  his  inferior  ofiieers,  gave  confidence  and  i 
curity  to  all.  Many  anecdotes  are  reoovdcd  of  his  stii 
adherence  to  justice,  which  seems  to  have  been  a  pri 
cipal  feature  in  his  character.  He  waa  auraamed  1 
the  Arabians  Al-Malek,  or,  <'  The  Joat  T  andMahom 
used  to  boast  of  his  good  fortune  ^  being  bom  owl 
the  reign  of  so  just  a  king.  A  Roman  ambaasador,  o 
day,  admiring  the  noble  prospect  fwcaok  the  windows 
the  imperial  palace,  remarked  na  uneven  piece 
ground^  and  mquived  the  reason  why  it  waa  not  ma 
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QBifonB;  A  Pernin  noble  raplied,  *'  It  u  titepropertv 
^  oTan  old  woiiitn»  who  has  objectiont  to  sell  it,  though 
often  Tcquested  to  do  so  l^  our  kinc  ;  end  he  is  more 
willm;  to  have  his  prospect  spcnleq,  than  to  oorarait 
yioienoe.''  "  That  irr^kr  spot/'  said  the  Roman. 
X  ooDsecrated  as  it  is  by  jasliee,  appears  more  beautiful 
tlun  aU  the  imnmndinff  scene/'  **  This  prince/'  says 
Khondemir*  **  possessed  in  a  sovereign  degree,  as  well 
the  good  qualities  which  render  amiable  a  private  man, 
u  the  exited  virtoes  which  add  lustre  to  a  diadem.** 
Heiaistedthe  influence  of  that  luxury  by  which  he 
was  courted,  neither  giving  himself  up  to  indulgence, 
Dorpemitting  it  in  others;  and  he  remained,  to  the 
liit  hour  of  R'  life  protracted  to  more  than  eighty  years, 
nDconqnered  by  prosperity. 

With  Nottsheerwan  eipired  the  glory  of  Persia.  His 
MB,  Hoormua  III.  who  had  been  entrusted  to  the  care 
of  Abouiurg-a-Mihir,  soon  forgot  the  example  of  his  fa- 
Ihov  and  the  instructions  of  his  virtuous  minister ;  and^ 

•  pionging  into  every  excess  of  indulgence  and  cruelty, 
rendered  himselfhatteful  to  his  8ubjects,and  contemptible 
to  fail  enemies.  The  provinces  of  India  and  Arabia,  which 
ainowledged  the  power  of  Nousheerwan,  disdained 
to  yield  <rf)edienoe  to  his  unworthy  successor ;  and  the 
Khin  of  Tartaty  crossed  the  Oxus,  and  demanded  a 
fi«e  psassge  through  Persia,  under  the  pretence  of  in*' 
vaitng  the  Roman  empire.  This  chiefs  however,  was 
oppoKd  by  Baharam,  the  Persian  general,  with  onty 

'^  12,000  chosen  troops,  and  slain  in  the  ftrst  engage- 
ment In  a  subsequent  battle,  the  son  of  the  Khan 
VIS  taken  prisoner,  and  sent  to  Madain  with  250 
cusels  loaded  with  treasure.  Hoormuz  was  at  first  de« 
lighted  with  his  general's  success;  but  a  worthless  fa-* 
vourite  malidoiiuy  insinuated  that  Baharam  had  re- 
imcd  the  best  of  the  spoil  for  his  own  use,  or,  accord- 
ing to  the  Persian  expression,  *'  he  had  only  sent  the 
car  of  the  cow."  The  suspicious  temper  of  the  king 
iamadiately  took  the  alarm,  and,  instead  of  a  habit  dt 
hcnoar,  the  usual  present  of  Persian  kings,  he  sent  to 
Bahaiam,  as  a  marlk  of  disgrace,  the  apparel  of  a  wo- 
Ban.tdiataffand  a  spindle.    The  haray  warrior,  ar- 

•  nycdinhis  new  apparel,  presented  himself  to  his  army. 
'*  Beho\d,"  said  he,  ''  the  reward  of  all  my  services." 
Tbeioldios  were  filled  with  indignation,  and  imme- 
diatelj  hailed  Baharam  as  their  king.  The  deposition 
and  murder  of  Hoormux  soon  followed ;  and  his  son 
Khooiroo  Purveez,  who  had  collected  a  considerable 
ann J  to  aupport  his  father's  throne,  was  Completely 
defeated  in  the  battle  of  Nahrwan,  and  fled  for  refuge 
to  the  emperor  Maurice,  where  he  met  with  a  most  hos- 
pitable and  friendly  reception. 

Baharam  assumed  the  reins  of  government ;  but  his 
nle  wu  abort.  'Within  eight  months  of  his  eleva- 
^  he  was  defeated  by  Khoosroo,  supported  by  an 
IRDJ  of  Romans,  and,  flying  into  Tartary,  was  welcom- 
^  and  protected  by  a  people  whose  armies  he  had  of- 
ten vtnquished.  He  was  soon  afterwards  cut  off  by 
|i»on,  at  the  instance,  it  is  alleged,  of  the  Persian  king. 
^  Khoosroo,  during  the  life- time  of  the  emperor  Mau- 
^^  maintained  inviolable  his  friendship  with  the  Ao- 
many  of  whom  he  treated  with  great  favour  and 
iction ;  but  upon  the  murder  of  that  prince  by  the 
itorion  Phocaa,  he  dispatched  an  immense  army  into 
'  Roman  territories,  under  the  pretence  of  avenging 
destb  of  his  benefactor.  His  generals  overran  ana 
^ed  Syria  and  Palestine ;  sa(£ed  the  city  of  Jeru* 
;  and  the  true  cross,  attended  by  a  crowd  of  cap- 
re  ptiests  and  bishops,  was  borne  in  triumph  to  Madain. 
while  his  arniB  were  every  where  victorious,  this 


monarch,  who  had  given  himself  up  to  every  species  of  Wtetotf  «^ 
luxury  and  sdf-indolffencei  seemed  to  value  his  con-  ^-■'V-^ 
quests  only  as  thev  added  to  his  pleasures.     The  vitst 
territories  which  his  generals  had  subdued  were  ex« 
hausted  to  add  to  the  magnificence  of  his  palaces^  and  Hu  Juxunr 
swell  the  gorgeous  pomp  of  his  royal  person.   He  built  >"<>  magai* 
&  noble  oalace  for  every  season;  and  his  principal ^^'^^^ 
throne,  called  Takh-dis,  was  supported  by  40,000  sil- 
ver columns,  and  in  the  concave  over  them,  whidi  was 
formed  to  represent  the  twelve  signs  of  the  Zodiac,  and 
adorned  with  a  thousand  globes  of  gold,  were  seen  all 
the  planets  and  great  constellations  performing  their 
natural   revolutions.    Twelve  thousand  females,   the 
most  beautiful  in  Persia,  filled  bis  hararo,  6000  horaes 
stood  in  the  royal  stables,   12,000  elephants  followed 
his  armies^  and  his  treasures  were  deposited  in  100 
vaults.     No  monarch  ever  surpassed  him  in  royal  luxu« 
ry  and  splendour,  and  for  thirty  years  his  arms  were 
marked  with  complete  success.    His  victorious  troops 
carried  the  Persian  banners  to  the  frontiers  of  Ethiopia, 
and  added  Arabia,  Egypt*  and  Colchos  to  his  dominions. 

fiut  Khoosroo  was  aroused  from  his  dream  of  hap*  His  war 
piness  and  of  conquest  by  the  victories  of  the  Em-  with  tic«r 
peror  Heradius,    This  prince,  who  was  as  remarkable  racliut* 
for  his  weakness  and  indecision  in  the  cabinet,  as  for  his 
extraordinary  valour  and  skill  in  the  field,  had  long  en« 
deavoured  l:^  negociation  to  avert  the  tc^  overthrow 
of  the  Roman  name,  and  had  even  sent  deputies  to  ex« 
press  his  desire  to  purchase  pMce  upon  any  terms.  He 
was,  however,  awaked  from  his  lethargy  by  the  insult* 
ing  answer  of  the  Persian  king,  "  I  will  hearken  to  no 
terms,  till  your  master  shall  renounce  his  crucified  God, 
and  adore  the  God  of  the  Persians/'    Heradius,  upon 
this,  took  the  field  in  person,  and  in  six  glorious  cam- 
paigns, stript  Khoosroo  of  all  his  conquests,  overran  the 
finest  provinces  of  his  empire,  destroyed  his  magnifi-  u  stripped 
cent  palaces,  plundered  his  hoarded  treasures,  and  dis-  of  alt  hi« 
persed,  in  every  direction,  the  countless  slaves  of  hi^  cooquetii . 
pleasures.    The  troops  of  Persia  were  overthrown  in 
every  encounter ;  and  Khoosroo  was  at  last  deposed  by  Hit  depo- 
his  own  subjects,  and  murdered  by  the  command  of  his  altion  and 
own  son.    Schiroueh  enjoyed  the  reward  of  his  parri-  ^*ti**g9a 
cide  only  eight  months ;  and,  during  the  four  succeed-       * 
ing  years,  the  kingdom  was  so  distracted  by  intestine 
division^,  that  seven  sovereigns,  two  of  whom  were 
daughters  of  Khoosroo  Purveez,  were  raised  to  the 
throne  by  the  ambitious  nobles,  and  successively  mur- 
dered.    Yezdijird  III.  the  grandson  of  Khoosroo,  was  Ye^dijird 
next  called  to  wield  the  sceptre  of  Persia  ;  and  he  has  III. 
obtained  celebrity  only  as  being  the  last  sovereign  of 
the  house  of  Sassan ;  and  in  whose  reign  the  Arabs  ac- 
complished the  subversion  of  the  Persian  empire. 

The  first  attempt  of  Mahomed  to  .extend  his  religion  Firat  at- 
over  Persia  was  in  the  reign  of  Khoosroo  Purveez,  who  ^•'np*  **^ 
was  so  enraged  at  being  called  upon  by  arf  obscure  Ara-  [^^^^^Jq^ 
bian  to  renounce  the  religion  of  his  fathers,  that  he  tore  ^^^i^  ^elU 
to  pieces  the  letter  of  the  prophet ;  and  to  that  sacrile-  gion. 
gious  act  Mahomedan  historians  impute  all  that  prince's 
subsequent  misfortunes.  The  next  attempt  was  made  by 
the  Caliph  Omar,  who  commanded  a  body  of  Arabs  to 
pass  the  Euphrates.    They  were  at  first  severely  re- 
pulsed in  several  engagements  ;  but  by  their  valour  and 
perseverance,  they  at  last  obtained  an  important  vie-  Obtain  a 
toty,  which  laid  the  foundation  of  the   Mahomedan  tiqtorjs. 
power  in  that  country.    This  action  took  place  a  few 
years  before  the  accession  of  Yezdijird,  whose  first 
measure  was  to  dispatch  an  envoy  to  Saad,  the  leader 
of  the  Arab  forces.    A  deputation  of  three  Arab  chiefs    . 
were,  in  consequence,  sent  to  Madain  by  order  of  the 
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Caliph,  and  after  a  long  conference  with  the  Persian  Amer  poiteesed  few  of  the  great  (Mialiu'ei  of  Hi« 
king,  one  of  the  deputies  concluded  in  these  words,  his  brother.  While  the  abstemiousness  of  Yaooob  led  ^ 
"  We  now  solemnly  desire  you  to  receive  our  religion,    him  to  be  contented  with  the  coarsest  fare,  it  r^  ^"^ 


A.D.  641. 
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hersia. 
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Persia  un> 
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If  you  consent  to  this,  not  an  Arab  shall  enter  Persia 
without  your  permission ;  ami  our  leaders  will  only 
demand  the  established  taxes,  which  all  believers  are 
bound  to  pay.  If  you  do  not  accept  our  religion,  you 
are  required  to  pay  the  tribute  fixed  upon  infidels ;  and 
should  you  reject  both  these  propositions,  you  must 
prepare*  for  war."  Yezdijird  instantly  rejected  these 
degrading  conditions,  and  prepared  for  hostilities.  But 
.  he  was  unable  to  uphold  the  declining  glories  of  his 
country ;  and  in  the  first  general  engagement,  the  Per- 
sian army  was  almost  annihilated,  and  the  famous 
blacksmith's  apron,  the  royal  standard  of  the  empire^ 
fell  into  the  hands  of  the  enemy.  Yezdijird  fied  to 
Hulwan  with  all  the  property  he  could  carry,  and  left 
his  capital  to  the  conqueror.  The  war  was  protracted 
for  a  few  years ;  but  the  battle  of  Nahavund  decided 
the  fate  of  Persia,  and  Yezdijird,  driven  from  his 
throne,  and  a  fugitive  in  his  own  kingdom,  dragged 
out  a  miserable  existence  for  ten  years,  when  he  was 
murdered. 

The  armies  of  the  faithful  soon  extended  the  autho« 
rity  of  their  master  from  the  Euphrates  to  the  Oxus, 
destroying  with  savage  fury  every  vestige  of  idolatry, 
and  the  inhabitants  were  every  where  compelled  to 
submit  to  the  religion  of  the  conquerors,  or  seek  an 
asylum  in  other  lands.  Lieutenants  were  then  appoint* 
ed  to  the  different  districts  of  the  country,  and  Persia 


quired  300  camels  to  carry  the  kitchen  furniture  of 
Amer.    He  was  deficient,  however,  neither  in  oounge 
nor  ambiticm,  and    he  maintained  wiih  a  straggle 
the  government  of  Persia  for  more  than  twenty  yean.  ^^^ 
He  was  at  last  defeated  by  Ismail  Samanee,  a  Tartar  al[ 
lord^  who  had  been  instigated  by  the  caliph  to  invade  pn 
the  dominiona  of  Amer,  and  carried  captive  to  Bag-  ^-^ 
dad. 

With  Amer  fell  the  fortunes  of  his  family,  and,  for 
nearly  a  century,  the  houses  of  Samanee  and  Dilemee 
held  the  kingdom  of  Persia  between  them.    The  do- 
minions  of  the  former  included  Khorassan,  Seistao,  fn 
Bulkh,  Sainarcund,  Bokharab,  and  Khaurizm,  while  v(k 
those  of  Dilemee  extended  over  the  greatest  part  of  ^«« 
Irak,  Pars,  Kerman,  Khuzistan,  and  Laristan.    Dur.  I"' 
ing  the  period  that  these  dynasties  ruled  ovjr  Penia,  ^" 
many  chiefs  maintained  themselves  in  small  principaVi* 
ties^  which  they  were  enabled  to  preserve  only  by  bs* 
lancing  between  these  two  powerful  families.    Among 
these  principalities,  that  of  Ghizni  was  perhaps  the 
smallest;  but  from  small  beginnings  it  rose  so  rapidly 
to  distinction  and  dominion,  that  ita  chief  might  be 
compared,  in  point  of  power,  with  the  greatest  mmurch 
that  ever  wielded  the  sceptre  of  Persia.     The  fami-  T 
lies  of  Saman  and  Dilem  were  stript  of  their  richest  ?■ 
possessions,  and  Mahmood,  the  greatest  of  its  minces,^ 
limited  his  territories  by  the  provinces  of  Georgia 


for  more  than  two  centuries  was  held  as  a  province  and  Bagdad,  the  kingdom  of  Bokharah  and  Kasbgur. 
under  the  Arabian  Caliphs.  In  process  of  time,  however,  and  Bengal  and  the  Deccan,  as  far  as  the  Indian 
the  fever  of  religious  frenzy  abated,  and  the  power  of    Ocean. 
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the  caliphs  declined.  The  discontented  and  mutinous 
armies  of  the  impotent  successors  of  Omar  and  Aly  were 
scarcely  able  to  protect  the  capital,  much  less  hold  in 
subjection  the  distant  provinces  of  the  empire,  whose 
governors  exercised  almost  regal  power,  earned  on  war 
with  each  other,  and  gave  no  mark  of  allegiance  to  the 
vicegerent  of  the  prophet,  except  the  merely  using  his 
name  in  the  public  prayers. 

While  the   kingdom   was  thus  divided  and  dis- 
tracted  by  the  contentions  of  its  petty  rulers,  the 


Mahmood  was  renowned,  not  only  for  his  victories,  but 
he  was  a  munificent  patron  of  genius  ;  and  it  is  to  bii 
love  of  literature,  and  the  encouragement  which  he  gave 
to  learned  men,  that  we  owe  the  noble  work  of  Feraou,  I 
the  Shah  Namah,  or  *'  Book  of  Kings,"  which  contains  t 
almost  all  that  remains  of  the  ancient  history  of  bia 
country.  A  splendid  reward  had  been  promised  to  the 
poet  upon  the  completion  of  his  task,  but  Mahmood 
had  been  persuaded  by  envious  rivals  to  lessen  the 
amount.    Ferdosi  spurned  the  diminished  present,  and 


His  met- 
Mge  to  the 
caliph. 


Hu  death. 


sceptre  of  Persia  was  won  by  the  wisdom  and  va-  after  adding  to  his  poem  a  severe  satire  upon  the  king's 
lour  of  Yacoob-ben-Leis,  the  son  of  a  pewterer  and  want  of  generosity,  left  the  court,  and  retired  to  his 
a  robber.  This  daring  chief  was  an  mhabitant  of  native  city  of  Toos  in  Khorassan.  Sometime  afterwards, 
Seistan,  and  was  characterised  by  great  simplici-  the  monarch  saw  his  error,  but  it  was  too  late.  The 
ty  of  manners.  He  possessed  the  devoted  attachment  rich  present  destined  for  the  poet  entered  the  gates  ol 
of  his  followers,  and  m  no  instance  did  he  'abuse  his  Toos,  as  the  body  of  Ferdosi  was  carrying  to  its  sepul« 
success  by  any  wanton  act  of  cruelty  or  oppression,  chre ;  and  we  are  told  that  his  virtuous  daughter  reject- 
Having  first  established  his  authority  in  his  native  prop  ed  the  wealth  which  had  been  denied  to  the  unrivalkd 
vince,  he,  from  thence,  carried  his  arms  over  the  finest  merit  of  her  father. 

districts  of  Persia,  and  his  ambition  even  led  him  to  The  conquests    of   Mahmood    in    the  east  were 

threaten  destruction  to  the  power  and  the  government  uniformly  marked  by  religious  persecution,  and  hif 

of  the  caliphs.    He  was,  however,  defeated  in  the  vi-  bigot  zeal  led  him  not  only  to  destroy  the  idols, 

cinity  of  Bagdad ;  but,  undismayed  by  his  reverse,  he  and   pillage  the  temples  of  the  Hindoo  idolaters,  bal 

recruited  his  army,  and  returned  again  to  the  attack  of  also  to  cover  their  cities  with  desolation.     In  a  popuk 

the  capital.    The  caliph  dreaded  the  result,  and  dis-  eastern  tale,  the  vizier  of  this  prince  i«  represented  si 

patched  a  messenger  to  the  camp  of  Yacoob.  This  leader,  pretending  to  be  acquainted  with  the  language  of  blrdl 

^hough  lying  dangerouslv  ill,  having  commanded  that  and  as  explaining  the  liberality  of  an  old  owl,  whc 

his  sword,  some  coarse  bread,  and  dried  onions  should  after  wishing  "  Mahmood  a  long  life,"  offered  a  bus 

be  laid  before  him,  desired  the  envoy  to  be  introduced,  dred  ruined  villages  as  a  dowry  to  her  daughter.    Bi| 

"  Tell  vour  master,"  said  he,  '*  that,  if  I  live,  that  while  he  was  carrying  the  horrors  of  war  and  of  pets^ 

sword  shall  decide  betwixt  us :  if  I  conquer,  I  will  do  cution  into  every  country  which  he  viaited,  his  own  di 

as  I  please;  if  he  is  victorious,  that  bread,  and  those  minions  enjoyed  perfect  tranquillity,  which  was  grestl 

onions,  which  thou  seest,  is  my  fare;  and  neither  he  nor  owing  to  his  severe  but  equitable  rule.     The  folTowi^ 

fortune  can  triumph  over  a  man  accustomed  to  such  instance  of  his  determined  justice  is  recorded  by  aII  l^ 

diet."    But  the  resolute  chief  survived  only  a  few  davs,  historians.  "  A  poor  man  had  complained  that  a  yo  ^ 

and  almost  the  whole  of  Persia  fell  by  succession  to  his  noble  of  the  court  came  constantly  to  his  house  at  ni 

brother  Amer.  turned  him  out  of  doors,  and  slept  with  his  wife* 
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ly.  monircbbicle  hlm'giTe  notice  the    neit  time  this  oc- 
^  carred.    He  did  as  he  was  directed^  and  Mahmood 
went  with  him  to  fait  house.  When  he  reached  it,  he  put 
out  a  Ump  that  was  borntng,  and  having  found  the 
pflramour,  struck  off  bis  head  with  one  blow  of  his 
scimitar.  He  then  called  for  a  light,  and,  after  viewing 
1  be  corpse,  fell  upon  his  knees  and  returned  thanks  to 
heaveiii  after  which  he  bade  the  astonished  husband  bring 
biffl  water,  of  which  he  drank  an  immoderate  quantity. 
<  You  are  surprised  at  my  actions/  said   Mahmood, 
( bat  know  that  since  you  informed  me  of  the  outrage 
joo  raffered,  I  have  neither  slept,  eat,  nor  drank.    I 
conceived  that  no  person,  except  one  of  my  sons,  would 
dare  openly  to  conunit  so  great  a  crime  ;  •^resolved  to 
do  justice,  C  extinguished  thef  light  that  my  feelings  as 
a  father  might  not  prevent  me  from  doing  my  duty 
as  a  sovereign,  my  prayers  wero  a  thanksgiving  to 
the  Almighty,  when  I  saw  that  I  had  not  been  com- 
peJied  to  slay  one  of  my  own  offspring,  and  I  drank, 
as  you  observed,  Hke  a  man  that  was  expiring  from 
lijiwL'" 
(S.    The  laocessors  of  Mahmood  were  unable  to  nuuntain 
k'T  the  glory  which  he  had  acquired,  and  were  soon  swept 
:  from  the  list  of  monarchs  by  the  leader  of  a  Tartar 
1^  tribe,  who  at  first  had  been  permitted  to  lead  their  flocks 
over  therich  pastures  of  Khorassan,  but  who  soon  became 
ma&ters  of  that  province,  and  at  lest  drove  the  mo* 
nardis  of  Ghizni  beyond  the  limits  of  Persia.    The 
territory  of  this  Tartar  tribe  of  Seljookee  stretched 
from  the  Oxus  to  the  laxartes.    But  as  soon  as  their 
chief,  Toghrul  Beg,  had  got  possession  of  Khorassan,  he 
usumed  the  title  and  state  of  a  sovereign,  and,  extendi 
ing  his  conquests  to  the  west,  overran  Irak,  and,  by 
the  reduction  of  Bagdad,  became  master  of  the  person 
of  the  caliph  Ul-Kaim.    Having  completely  subdued 
the  whole  of  Persia,  he  sought  to  strengthen  his  au^ 
kftbority  by  a  close  alliance  with  the  family  of  the  suo- 
cesion  of  the  prophet.    Ul-Kaim  had  married' his  sis- 
ter, and  he  himself  demanded  the  daughter  of  the  com« 
nutMler  of  the  faithful.    The  dependent  condition  of 
the  ollph  forbade  him  to  reivse  compliance,  but  the 
*ged  bridegroom  enjoyed  his  union  only  for  a  few 
monthi. 

^  Hii  nephew  Alp-Arselan  ascended  the  throne, 
and  upheld  by  his  valour  and  generosity  the  glory 
of  the  empire  which  his  uncle  hiul  founded. «  His  first 
enterprise  waa  directed  against  the  tottering  power 
of  Coostantinople.  He  invaded  Georgia,  and  ad- 
viDced  into  the  province  of  Phrygia ;  but  he  found 
*n  enemy,  worthy  of  the  name,  in  the  Emperor 
Homaooa.  The  Persian  armies  were  forced  to  lall 
^k  upon  their  frontiers.  A  general  engagement 
followed,  where  the  troops  of  Rcraoanus  were  at  first 
>uccetaful ;  but  the  treachery  and  cowardice  of  one 
^  hii  principal  officers,  who  withdrew  with  a  large 
flivision  of  his  forces,  gave  the  victory  to  the  Persians. 
The  courage  of  Roraaiius,  strengthened  by  despair, 
w  unable  to  retrieve  his  fortunes;  and  being  at  last 
voQoded  and  overwhelmed  by  numbers,  he  was  taken 
pntcner,  and  carried  into  the  presence  of  his  concjue- 
ror.  «  What  would  you  have  done  had  fortune  re- 
^eraed  our  lot  ?"  demanded  the  Persian.  •'  I  would 
b<ve  given  you  many  a  stripe,"  was  the  reply. 
^jp-Araelan  smiled  at  his  inoffensive  ^age ;  and  aaked 
»wt  treatment  he  now  expected  from  hkn.  ''  If 
1^  art  cruel,"  aaid  Romanus,  ''  put  me  to  death. 
Ifvain-glonoua^  load  me  with  chains,  and  drag  me 
10  triumph  to  thy  capital,  if  generous,  grant  me 
V  ^herty."  Alp-Arselan  was  generous.  He  no« 
^  teleaaed  the  emperor  and  all  hia  officers^  and 


treated  them  with  every  mark  of  friendship  and  re«.  Hiatorr. 
gard.  ,  U— y>*i-, 

The  Persian. king  now  led  his  armies  to  the  conquest 
of  the  country  of  his  fathers.     He  crossed  the  Oxus 
without  opposition  by  a  bridge,  which  he  had  command- 
ed to  be  thrown  over  that  river ;   but  here  his  career  of 
conquest  was  closed.    The  protracted  resistance  of  a 
small  fortress  had  retarded  the  progress  of  the  Persian 
army,  which  so  irritated  the  monarch,  that  he  com- 
manded its  gallant  commander  into  his  presence;  and, 
after  loading  him  with  reproaches,  ordered   him  for 
execution.     The  brave  soldier  drew  his  dagger  and 
rushed  towards  the  sultan.    The  guards  interposed; 
but  Alp-Arselan,  who  considered  himself  unequalled 
as  an  archert  seized  his  bow,  and  ordered  them  to 
stand  back.    He,  however,  missed  his  aim,  and  before  Hia  deaUi. 
he  could  draw  another  arrow,  he  fell  under  the  dagger 
of  his  prisoner.    Before  his  death,  he  delivered  over  A.D.  lore, 
his  crown  to  his  son  Malik  Shah;  and  intreated  him 
with  hia  dying  breath  to  entrust  the  management  of 
his  iffairs  to  his  celebrated  minister  Nixam-ul-Mulk, 
to  whose  wisdom  and  virtue  he  attributed  the  pros- 
peritv  of  his  own  reign. 

The  accession  of  Malik  Shah  was  opposed  by  his  Malik  Shah 
uncle   Cawder  Beg;    but   that  chief,    having   been*uc<^<^* 
taken  prisoner,  was  soon  after  put  to  death;    and 
also  by   his  brother  Tourtouschy  who,  being  defeatr 
ed  in  battle,  was  compelled  to  leave  the  kingdom. 
An  instance    of  the   piety  and  goodness  of  Malik  An  instance 
Shah  on  this  occasion  is  recorded  by  De  Guignes.   In  of  hia  piety. 
coming  out  of  a  mosque  with  Nizam-ul-Mulk,  previous 
to  the  engagement,  he  demanded  of  his  minister  what 
had  been  the  object  of  his  devotions.    *•  I  have  pray- 
ed," waa  the  answer,  "  that  the  Almighty  majr  give 
vou  a  victory  oyer  your  brother."    *'  And  I,"  said  the 
king,  "  that  God  may  take  my  life  and  crown,  if  my 
brother  is  more  worthy  than  I  to  reign  over  the  faith* 
ful.''    Having  established  peace  at  home,  he  directed 
his  arms  to  the  extension  of  his  empire.    His  generals 
overran  the  whole  of  Syria  and  Egypt.     Boldiarah,  Hia  con* 
Samarcund,  Khauriam  and  Kashgar  were  compelled  to  4^^^ 
do  him  homage,  and  he  prosecuted  his  conquests  till 
the  Mediterranean  and  the  wall  of  China  became  the 
boundaries  of  his  dominions.     Diuring  his  reign  of  Hia  proa- 
twenty  years  the  degree  of  prosperity  which  Persia  perout     ' 
enjoyed  is  unequalled  in  its  history.    Many  colleges  r^ign* 
and  mosques  were  built,  and  agriculture  was  promoted 
by  the  construction  of  canals  and  water-courses.    The 
reformation  of  the  calendar,  which  was  entrusted  to  an 
assembly  of  astronomers  selected  from  every  part  of 
his  empire,  and  whose  labours  established  the  Jellalean, 
or  glorious  sera,  marks  the  state  of  science  at  that  pe- 
riod.   The  prosperity  of  the  kingdom,  however,  waa 
much  owing  to  the  excellent  government  of  his  virtu- 
ous and  able  minister,  whose  powers  and  attainments 
were  entirely  devoted  to  the  glory  of  his  prince  and 
his  country.    But  this  devotion  was  at  last  requited 
with  i^ominy  and  death.    Nizam- ul*Mulk  had  fallen 
under  the  displeasure  of  the  principal  Sultana,  who 
feared  that  her  plans  for  the  aggrandizement  of  her 
infant  son  in  opposition  to  the  claims  of  his  elder 
brother  would  be  resisted  by  that  faithful  minister. 
She  therefore  embraced  every  opportunity  of  throwing 
out  insinuations  against  him  to  the  Sultan,  who,  forget-  His  eon-  *' 
ting  what  he  owed  to  his  exertions,  was  prevailed  upon  duct  to 
to  demand  the  instant  resignation  of  the  cap  and  ink-  'Nisam.iil- 
horn,  the  insignia  of  his  exiQted  station.    The  old  man  Mulk. 
could  not  suppress  his  chagrin.    **  When  the  sea  waa 
troubled,"  be  said,  "  Malik  Shah  honoured  me  with 
his  confidence ;  but  all  is  now  calm^  and  he  listena  ta 
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my  cdumniators.  But  he  will  not  long  be  iffnonnt 
that  the  cap  and  ink*honi  which  he  has  called  me  to 
resign,  are  connected  by  a  divine  decree  with  his 
crown  and  throne."  Nisam-ul-Mulk  was  soon  after* 
wards  murdered  at  the  instigation  of  his  successor  in 
office;  and  Malik  Shah  survived  him  but  a  few  months. 
The  ingratitude  of  the  monarch  has  affixed  a  stain 
upon  his  character  which  all  his  glory  will  never  ef- 
face; and  the  fortunes  of  his  kingdom  began  to  de- 
cline firom  the  hour  that  marked  the  degradation  of  his 
virtuous  minister. 

The  succession  to  the  throne  was  disputed  by 
the  four  sons  of  Malik  Shah  for  more  than  thirty 
years,  during  which  time  they  all  attained  power 
in  Uieir  turns,  when  Sultan  Sanjar  became  sole  mo* 
narch  of  Persia.  This  prince  is  highly  celebrated  for 
humanity  and  valour,  and  is  considered  the  best,  if 
not  the  greatest,  of  the  Seljookian  kings.  He  recover* 
ed  most  of  the  territories  which  had  been  separated 
from  Persia  during  the  dvil  wars  which  followed  the 
death  of  his  father,  and  bestowed  the  kinffdom  of 
Khaurizm  upon  his  chief  cup-bearer.  But  the  latter 
years  of  his  reign  were  marked  with  the  most  cruel 
reverses.  The  Turkoman  tribe  of  Ghuz  had  withheld 
their  tribute  of  forty  thousand  sheep.  Sanjar  marched 
an  army  into  their  terriUuries,  but  he  was  defbated  and 
taken  prisoner,  and  the  barbarians  overran  and  deso* 
lated  the  fairest  portion  of  his  kingdom.  After  a  con* 
finement  of  four  years,  during  which  he  was  exposed 
to  innumerable  insults  and  hardship,  Sanjar  effected 
his  escape  from  his  barbarous  gaolers,  but  was  so 
overcome  by  the  deplorable  situation  of  his  country, 
that  he  fell  into  a  state  of  melancholy,  from  which  he 
never  recovered.  After  his  death  Persia  continued  to 
be  the  theatre  of  intestine  wars  for  a  period  of  forty 
years;  and  Toghrul  the  Third,  the  last  monarch  of 
the  race  of  Seljook,  was  defeated  and  slain  by  the  ruler 
of  Khaurizm,  whose  descendants  held  the  sovereignty 
of  Persia  for  a))oot  thirty  years. 

The  contests  which  at  this  time  distracted  the  empire, 
raised  up  a  number  of  petty  princes  or  ffovemors,  called 
Atta-begs,  who  taking  advantage  of  the  declining  for- 
tunes of  the  dynasty  of  Seliook,  established  their  au« 
thority  over  some  of  its  finest  provinces,  and  trans- 
mitted them  to  their  posterity.  These  chiefs  enjoyed 
a  local  power,  and  often  contended  with  the  reigning 
princes,  till  they  were  all  swept  away  by  the  inun* 
dation  of  the  Tartars  under  Chenghiz  Khan.  This  de* 
stroyer  of  the  human  race  divided  his  immense  con- 
quests among  his  four  sons,  when  Persia,  Khorassan, 
and  Cabul,  were  assigned  to  Tuli  Khan,  who  survived 
his  father  but  a  few  years,  and  was  succeeded  by  his 
son  the  celebrated  Hulakoo  Khan. 

This  monarch,  having  captured  Baffdad,  and  extir- 

Sated  the  race  of  the  caliphs,  fixed  his  residence  at 
faragha.  In  this  delightful  spot  he  spent  the  re- 
mainder of  his  life,  enjoying  the  society  of  learned 
men,  and  promoting  every  work  of  science  to  the  ut- 
most of  his  power.  Philosophers  and  astronomers 
were  assembled  from  every  part  of  his  dominions, 
who,  under  the  direction  of  his  favourite  and  learned 
minister  Nasser-u-deen,  fonned  these  astronomical 
tables,  known  under  the  name  of  the  tables  of  Eel- 
Khannee.  The  remains  of  a  building  situated  on  the 
summit  of  a  low  mountain  near  Maragha  still  marks 
the  spot  sacred  to  science,  where  these  learned  men 
carried  on  their  observations.  Hulakoo  died  before 
this  observatory  was  completed,  and  beaueathed  his 
sceptre  to  his  son  Abaka,  a  prince  eauauy  renowned 
for  courage  and  wisdom,  clemency  and  moderation. 


The  reigns  of  this  prince  and  of  his  eoooeflaovB,  Ah* 
med,  Arghoun,  and  Key  Khatou,  are  marked  by  no 
events  of  importance,  except  the  attempt  of  the  latter 
to  introduce  a  peper  current  throughout  his  domi- 
nions, which  however  cost  him  both  his  crown  and  his 
life.  This  weak  prince,  having  exhausted  his  trea- 
sury by  his  unexampled  prodigality,  listened  to  the 
schemes  of  one  of  the  officers  of  the  revenue,  who  pro- 
posed  to  substitute  a  paper  exchange  in  lieu  of  spade 
m  all  commercial  transactions ;  and  by  this  means  it 
was  expected  that  all  the  gold  and  silver  in  the  coun. 
try  would  flow  into  the  royal  coffers,  and  give  life  sod 
vigour  to  the'govemment.  For  this  purpose  bankio^ 
houses  were  erected  in  every  dty  and  tawn  in  Perns, 
where  notes  of  various  value  were  r^ularly  issued; 
and  each  note  contained  a  positive  mandate  for  dl  his 
majesty's  subjects  to  receive  them  on  pain  of  puniih* 
ment.  This  measure,  however,  was  so  unpopular, 
that  it  lasted  but  a  few  days,  when  it  was  repealed; 
but<  it  lost  the  monarch  the  confidence  of  all  nnks; 
and  he  was  soon  after  deposed  and  slain  by  a  confede* 
racy  of  his  disaffected  nobles,  at  the  head  oi  whidi 
was  Baidu  Khan,  the  grandson  of  Hulakoa  Baido, 
however,  enjoyed  the  crown  but  a  fiew  months,  when 
he  fell  by  the  hand  of  his  nephew  Ghaun  Khan. 

This  prince,  however,  refused  to  ascend  the  throne 
tiU  he  was  regularly  elected,  like  his  Mogul  anoastor% 
by  the  assembled  diiels  <w  ameers  of  the  empire.  He 
then  set  himself  to  reform  the  many  abuses  which  had 
crept  into  the  government  during  a  succession  of  weak 
princes.  He  "  not  only  revived  and  reformed  the  in- 
stitutes of  Chenghiz,  but  framed  a  new  and  more  fall 
code  of  edicts ;  Uie  object  of  which  was,  the  refom 
of  the  administration  of  iustio^  the  establishment  of 
good  regulations  in  the  collection  of  the  public  revenue, 
the  distribution  of  lands  for  the  support  of  the  amy, 
the  regulation  of  inns  or  caravanseries,  the  lefam  of 
the  system  of  public  post-houses  for  officers  and  coa- 
riers  of  government,  which  appear  to  have  been  es- 
tablished throughout  the  empire,  the  suppression  of 
robbers,  and  the  fixing  the  standard  of  coins,  weights, 
and  measures."  These  laws  were  founded  upon 
principles  fitted  to  promote  the  moral  improve- 
ment of  subjects,  as  well  as  the  strength  and  safety 
of  a  government ;  and  remain  a  lasting  monument  ii 
the  wisdom  and  justice  of  this  great  prince.  Al- 
though at  an  early  period  of  his  reign  (Huzan  Khao, 
with  a  hundred  thousand  of  his  followers,  had  profess* 
ed  their  conversion  to  the  tenets  of  Islam,  yet  his  whole 
life  was  spent  in  a  contest  for  Syria  with  the  suHans  of 
Egypt,  the  defenders  of  the  faith  which  he  had  adopt- 
ed ;  and  in  friendship  with  Christians,  whom  he  endea- 
voured to  re-establish  in  the  Holy  Land.  In  this  wsr 
he  was  at  first  successful,  but  latterly  experienced  a 
complete  reverse,  which  accelerated  bis  death,  after  a 
reign  of  nine  .years.  This  monarch,  we  are  informed, 
was  remarkable  for  the  lowness  of  his  stature,  and  the 
extreme  ugliness  of  his  face  and  person ;  but  he  pos- 
sessed a  mind  richly  endowed  with  learning  and  vir* 
tue ;  and  was  the  first  of  the  Moghul  race  pf  kings 
who  threw  off"  all  allegiance  to  the  Khan  of  Tartaiy. 
His  brother  Khodab-bundah,  in  ascending  the  throoe, 
proclaimed  himself  a  follower  of  the  sect  of  Aly,  for 
which  alone  his  memory  is  still  cherished  in  Peisia. 
He  was  sucoeeded  by  his  son  Aboa  Seyd*  a  yoath 
of  twelve  years  of  age. 

During  the  minority  of  Abou  Seyd,  the  dinotea 
among  the  nobles  produced  a  general  weaknest 
and  distraction,  whidi  pervaded  the  whole  empite. 
Almost  every  province  was  seixcd  by  some  power* 
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vy.  fill  diief;  and  die  few  princes  of  the  fltmily  of  Huk^ 
r^  ^01^^  wbo  were  raised  to  the  throne  afler  this  prince, 
were  mere  pageants,  whom  the  ameers  of  the  court  ele- 
vated or  cast  down  as  it  suited  the  purposes  of  their 
ambition. 

A  kingdom  thus  torn  by  intestine  diidsions,  could 
offer  but  a  feeble  resistance  to  the  victorious  Timour. 
'    This  insatiable  conqueror  marked  his  progress  by  deso- 
lation and  ruin.    Many  provinces  were  turned  into  de« 
serts  by  tbe  destructive  ravages  of  his  countless  hordes ; 
and  even  sabmission  did  not  exempt  their  unfortunate 
»   inbabitants  from  pilhige  and  massacre.   Ispahan  opened 
I*   its  gates  on  his  approach,  but  a  heavy  contribution  was 
levied  on  its  citizens.  An  unfortunate  occurrence,  how- 
ever, involved  this  city  in  ruin.    The  inhabitants  were 
one  night  roused  by  the  sound  of  a  drum,  which  a 
jGong  blacksmith  had  been  beating  for  his  amusement 
They  mshed  together  to  ascertain  the  cause  of  their 
alarm,  and,  becoming  irritated  by  the  expressions  of 
misery  and  distress  which  burst  from  all  ranks,  they 
vented  their  rsffe  by  the  massacre  of  nearly  three  thou- 
sand Tartar  soldiers  who  had  been  quartered  in  the 
city.   On  the  morning  the  gates  were  shut»  and  the 
citizens  called  to  arms ;  but  the  resistance  of  despahr 
could  not  save  them  from  the  fury  of  Timour,  who 
doomed  Ispahan  as  an  example  to  the  other  cities  of 
X'T'tbeesrth.    He  would  listen  to  no  terms.    The  walls 
were  carried  by  storm ;  and,  besides  giving  up  tbe  city 
to  pilla^,  he  commanded  that  every  soldier  should 
briog  bun  a  certain  number  of  heads.    In  this  horrid 
masacre  seventy  thousand  heads  were  raised  in  pjrra- 
mids  as  monuments  of  savage  revenge. 

Persia  now  became  a  province  of  the  empire  of  Tar- 
taryi  and  continued  to  be  ruled  by  the  descendants  of 
Timottr,  till  the  invasion  of  a  tribe  of  Turkomans  under 
kffi*  Dran  Hussun,  who  became  sole  master  of  tbe  empire 
''"*  in  146s.    This  oaonarch,  though  possessed  both  ot  va« 
^  bar  and  wisdom,  is  said  to  have  owed  his  success  over 
,,  the  superior  forces  of  Persia  more  to  his  skDl  and  acti- 
vity than  to  his  courage.    He  died  at  an  advanced  age, 
after  a  reign  of  eleven  years ;  and  the  ruin  of  his  fa- 
nuly  wu  accelerated  by  their  mutual  contentions  for 
bis  ternlories,  and  were  soon  swept  from  the  list  of 
princes  by  the  victories  of  Shah  Ismail,  the  first  of  the 
Saffavean  dynasty. 

Sbab  Ismail  was  descended  from  a  race  of  holy  men, 
wbo  were  Sheahs,  or  adherents  of  the  family  of  Aly, 
and  who  had  long  been  aettled  at  Ardebil,  where  they 
lived  as  retired  devotees.  Their  reputed  sanctity  had 
attracted  many  disciples,  and  had  acquired  them  the 
leverence  and  respect  of  the  temporal  rulers  of  their 
coutry.  Among  the  most  renowned  was  Sudder-u- 
deen,  whom  Timour  visited  in  his  cell,  and  asked  what 
fi^roar  he  could  confer  upon  him.  The  pious  man 
requested  that  he  would  release  the  prisoners  which  he 
^  brought  from  Turkey.  The  conqueror  complied ; 
^  the  grateful  tribes,  when  they  had  regained  their 
liberty,  declared  themselves  the  devoted  adherents  of 
aim  to  whom  they  owed  it.  In  process  of  time,  how- 
ler, the  disciples  of  this  sect  so  mcreased  in  numbers, 
t^t  tbe  ruler  of  Aderbij/ui  becnne  alarmed,  and  ba- 
^^>bed  their  chief,  Juneyd,  the  grandfather  of  Ismail, 
<rom  Ardebil.  But  Juneyd  found  protection  at  Diar- 
l>€^ir,  where  Uz an  Hussun  had  established  a  powerful 
priDcipality.  This  prince  not  only  received  him  with 
amdnesa,  but  thinking  it  an  honour  to  be  connected 
^^  tbe  holy  man,  gave  mm  his  sister  in  marriage ; 
1^  after  Huasnii  had  become  sovereign  of  Persia  he 
Bestowed  his  daughter  upon  Hyder,  the  son  and  suo- 
*•  ceiBor  of  Juneyd.    Ismaa  was  the  third  son  of  this 


marriage,  end  was  but  a  child  when  he  tueceeded  to 
the  mantle  of  his  brothers ;  but  he  seems  to  have  been 
more  devoted  to  his  duties,  as  the  descendant  of  a  race 
of  warriors,  than  to  those  which  he  inherited  as  the 
representative  of  a  fkmily  of  saints.  Having  collected 
a  numerous  band  of  adherents,  he  marched  against  the 
ruler  (yfAderbijan,  whom  he  def^ted,  and»  having  ob» 
tained  possession  of  that  province,  he  invaded  Irak ; 
and,  after  a  few  years,  became  the  acknowledged  sove^ 
reign  of  Persia.  He  afterwards  subdued  Bagdad  and 
its  surrounding  territories,  and  drove  the  Usbegs  from 
Ehorassan  and  Bulkh.  Success  had  hitherto  attended 
all  his  movements ;  but  he  found  a  powerful  enemy  in 
Sultan  Selim,  who,  advancing  upon  Aderbijan,  com- 
pletely defeated  the  Persian  army ;  which  reverse  so 
afiected  the  mind  of  Ismail,  tlmt,  though  of  a  cheerfol 
disposition,  he  was  never  afterwards  seen  to  smile. 
The  only  fruit  of  this  victory  was  the  plunder  of  the 
Persian  camp,  and  the  glory  of  defeating  Ismail ;  for 
the  Turkish  monarch  was  compelled  immediately  to 
retire  for  want  'of  supplies ;  and  his  death,  which  hap- 

fened  soon  after,  rebeved  Persia  irwn  a  formidable  foe. 
smail  died  at  Ardebil,  where  he  had  gone  on  a  pilgri- 
mage to  the  tomb  of  his  fa^er,  when  only  tiiirty-eight 
years  of  age. 

Though  Sultan  Khodafa-bundah,  about  two  centu- 
ries before,  had  embraced  the  faith  of  the  sect  of  Aly, 
yet  it  was  to  Ismail  that  it  owed  ita  establishment  as 
the  religion  of  the  empire;  and  it  was  principally  to 
the  nature  of  ita  teneta  that  he  was  incfebted  for  the 
risfc  of  his  fmtunes.  Prom  the  sanctity  of  his  own  duu 
racter,  and  also  of  that  of  his  ancestors,  he  was  regarded 
by  his  followers  as  one  raised  up  and  favoured  hy  hea- 
ven for  the  propagation  of  the  new  faith.  They  glo- 
ried in  the  name  of  Sheab,  or  "  sectary,"  and  vowed 
eternal  hostility  against  all  Sonnites.  So  enthusiastic 
were  they  in  this  feeling,  that  many  of  his  soldiers  dis- 
dained to  wear  armour  when  fighting  under  Ismail, 
but  bared  their  breasta,  and  courted  death  in  the  midst 
of  their  enemies,  exclaiming  ''  .Sheah !  Sheah  I"  to 
mark  the  holy  cause  for  whidi  they  fought  The  me- 
mory of  Ismail  is  still  cherished  with  aflfection  in  Per*' 
sia ;  and  the  dynasty,  of  which  he  was  the  founder, 
ruled  over  this  country  for  more  than  two  centuries. 

His  son  Tamasp  was  only  tan  years  of  i^  when  be 
ascended  the  dirone.  Though  not  distinguished  by 
great  abilities,  this  prince  possessed  a  kind  and  gener- 
ous disposition,  and  was  not  wanting  either  in  spirit  or 
in  prudence.  During  a  lon|f  '^'^  ^^  fifty-three  }rearB, 
which  was  almost  periodically  disturbed  by  the  inva- 
sion of  the  Turks^  on  the  one,  hand,  and  by  Che  inroads 
of  the  Usbegs  on  the  other,  he  maintained  the  integrity 
of  the  empire,  and  added  Georgia  to  the  oonquesta  of 
his  father.  His  generous  reception  Of  the  emperor 
Hoomayoon,  when  driven  from  the  throne  of  India,  is 
remembered  by  his  countrymen  with  national  pride; 
and  tiie  munificent  and  royal  hospitality  whicn  that 
prince  experienced,  and  the  effectual  assistance  which 
he  received  to  replace  him  on  his  throne,  called  forth 
the  praise  even  of  distant  nations.  It  was  during  the 
reign  of  this  prince,  that  Queen  Elisabeth  accredited 
an  English  merchant,  named  Jenkinson,  to  visit  the 
court  of  Persia,  for  the  purpose  of  extending  the  com- 
merce of  her  kingdom ;  but  Tamasp,  who  was  most 
biffoted  in  his  religious  sentimento,  told  him  that  he 
had  no  need  of  the  aid  of  infidels,  and  bade  him  depavt 

For  nearly  ten  years,  subsequent  to  tbe  death  of  Shah 
Tamasp,  the  empire  was  torn  by  the  contentions  of  his 
children,  when  his  grandson  Abbas  was  raised  to  tbe 
throne  by  the  chiefs  of  Khorassan..    The  young  prince 
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History.    w«8  for  a  time  held  in  subjection  by  those  powerful 
^■""^Y""'*'  nobles  to  whom  he  owed  bis  elevation ;  and  Murshud 
Kooli  Khan,  who  had  obtained  the  supremacy  amon^p 
them,  exercised  all  the  functions  of  a  sovereign.    But 
the  mind  of  Abbas  was  not  formed  to  be  contented 
with  the  name  of  power  without  the  reality;  and  the 
death  of  Murshud  Kooli,  which  he  soon  after  accom- 
plished, put  him  in  possession  of  an  authority  which  he 
jealously  retained  to  the  end  of  his  life.    The  Usbegs 
still  continued  their  usual  inroads  into  Khorassan ;  but 
Abbas  in  vain  endeavoured  to  bring  them  to  an  action ; 
for  their  chief  object  being  plunder,  they  always  retired 
on  the  approach  of  the  Persian  army.     On  one  occa- 
D«f«Bt8  the  aion^  however,  the  rapidity  of  his  movements  prevented 
Uibeifs.       ^^^  retreat  of  these  depredators^  when  a  general  en» 
gageraent  ensued,  which  ended  in  the  complete  over- 
A.D.  1597.  throw    of  the  invaders.    Their  prince  Tulim  Khan, 
and  many  of  their  bravest  leaders,  fell  in  this  action ; 
and  the  remainder  saved  themselves  by  a  rapid  flight 
across  the  Oxus.    This  victory  gave  a  long  respite  to 
this  province  from  such  depredations ;  and  enabled  the 
Persian  monarch  to  extend  his  territories  as  Air  as 
Bulkh.    His  generals,  at  the  same  time,  had  subdued 
the  whole  of  Uie  mountain  province  of  Lar;  and  the 
islands  in  the  Persian  Gulf. 

Abbas  now  directed  his  attention  to  the  encroach- 
ments of  the  Turks,   who  not  only  held  the  fort 
of  Nabavund  in  Irak,  but  the  cities  of  Teflis  and  Ta- 
bfeea,  with  almost  the  whole  of  Georgia  and  Aderbijan* 
His  first  attack  was  upon  Kahavund,  which  he  took 
and  levelled  its  fortifications  with  the  ground.    He 
then  marched  into  Aderbijan,  and  besought  bis  troops 
to  second  his  efforts  against  the  enemies  of  their  coun- 
try and  their  faith.    Tabreea  and  Erivan  surrendered 
to  his  arms,  but  he  was  compelled  to  recall  his  general 
from  the  siege  of  Bagdad^  by  the  approach  of  the  Turk- 
A.D.  1605.  iah  army.    The  action  which  followed  was  not  only 
His  Tictory  glorious  to  the  Persian  arms,  but  the  most  important  in 
TiiriEs.  ^      ^^  consequences  which  Abbas  ever  fought.  The  Turks 
were  driven  from  all  their  possessions  on  the  Caspian ; 
and  Aderbijan,  Georgia,  Kurdistan,  Bagdad,  Moossul, 
and  Diarbekir,  were  re-annexed  to  the  Persian  empire. 
This  great  prince  had  early  perceived,  that  the  in- 
ternal tranquillity  of  the  kingdom  was  liable  to  be 
frequently  disturbed  by  the  violent  disputes  of  the 
more  powerful  tribes.    Some  of  these  composed  the 
best  portion  of  his  army,  particularly  the  Kuzel-bash 
tribes,  whose  numbers  amounted  to  between  fifty  and 
sixty  thousand  horsemen.   These  men  would  only  obey 
leaoers  of  their  own  tribe ;  so  that  the  king  coiud  not 
advance  a  favourite  to  any  rank  or  command  in  his 
army,  except  he  was  the  chief  of  a  Kuzel-bash  family. 
Reoders      j^  render  himself  independent  of  these  turbulent 
deM^dent   ^^^^^^»  Abbas  reduced  the  number  of  their  followers  in 
of  the  more  ^^  urmy  to  thirty  thousand;  and  raised  a  corps  of  ten 
powerful     thousand  horse  and  twelve  thousand  foot,  as  his  body 
guard,  who  feceived  their  pay  from  the  crown,  and 
were  oomman<led  by  officers  of  his  own  appointment 
In  the  formation  and  discipline  of  this  corps,  he  was 
greatly  assisted  by  the  counsel  and  exertions  of  two 
English  kniffhts  of  the  name  of  Sherley,  who,  with 
twenty«six  followers,  had  gone  over  to  Persia  as  sol- 
diers of  fortune.    By  their  instructions  in  the  art  of 
war,  and  in  the  use  of  artillery,  they  were  enabled  to 
cope  with  the  janiaaries  of  Turkey,  and  constituted  a 
fM>wer£iil  defence  to  the  monarch  against  the  violence 
of  the  nobles. 

Having  restored  tran^uilli^  throughout  the  em- 
pire, Sh&  Abbas  set  huiaelf  .to  promote  its  general 
wel^ure  and  improvement     He   fixed  lus  residence 
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at  Ispahan,    which  he  made  the  capital  of  bis  do-  Ri«. 
minions,  and  greatly  beautified  ;  and  its  population  \?as  ^ 
more  than  doubled  during  his  reign.    "Its  prindpil 
mosque;    the  noble    palace  of  Chehel-Setoou ;  the 
beautiful  avenues  and  palaces  called  the  Char-Bagh,  or 
"  four  gardens ;"  the  principal  bridge  over  the  river 
Zynderood ;  and  several  of  the  finest  pahices  in  the 
city  and  suburbs,    were   all   built  by   this   prince. 
He  carried,  at  an  immense  expence,  a  causewsy  across 
the  whole  of  Mazenderan;  and  rendered  that  difficult 
country  passable  for  armies  and  travellers  at  all  seasons 
o£  the  year.    He  threw  bridges  over  almost  all  the 
rivers  of  Persia;  and  the  traveller  in  that  country 
met,  in  every  direction,  the  most  solid  and  spacious 
carayanseries,  which  had  been  erected  by  the  royal 
munificence  of  this  monarch. 
^  There  have  been  few  sovereigns  more  deserving  of  the  Rhd 
title  of  Great  than  Shah  Abbas,  if  we  consider  the  sah-  nctd 
stantialbenefits  whichherenderedtohis  country.  Though      ' 
distinguished  as  a  military  leader,  and  possessed  of  ^reat 
means,  he  deemed  the  improvement  of  his  dominions  a 
nobler  object  than  the  pursuit  of  conquest.    He  at- 
tended to  the  cultivation  and  commerce  of  Persia  be- 
yond all  former  monarchs,  and  his  liberal  policy  at- 
tracted to  his  dominions  Europeans  from  almost  every 
country  in  Christendom,  who  enjoyed  during  his  reign 
the  most  abundant  toleration.    The  impression  which 
his  noble  munificence  in  the  erection  of  so  many  use- 
ful public  buildinga  made  upon  the  minds  of  his  sub- 
jects, has  descended  to  their  children ;  and  the  ready 
answer,  which  is  received  to  every  inquiry  respecting 
the  founder  of  any  ancient  building  in  this  country,  is, 
"  Shah  Abbas  the  Great,"  which  is  ffiven  not  from 
their  knowledge  of  the  fact,  but  from  the  habit  of  con- 
sidering him  as  the  author  of  all  improvements. 

During  the  greater  part  of  his  reign,  Persia  enjoyed 
an  interiud  tranquillity  which  had  been  unknown  for 
centuries;  and  the  impartial  Chardin  has  summed  up 
his  character  in  this  respect  in  few  words :   "  When 
this  great  prince  ceased  to  live,  Persia  ceased  to  pros- 
per."   But  notwithstanding  this  hiffh  eulogy,  we  can- 
not forget  the  many  cruelties  of  which  he  was  guilty, 
pariicukrly  towards  the  members  of  his  own  umily, 
which  neither  the  stem  dictates  d£  policy,  nor  the  jea- 
lousy of  power  can  ever  justify.    His  conduct  to  the 
princes  of  Georgii^  and  the  inhabitants  of  that  pro- 
vince, it  is  impossible  to  palliate ;  and  his  unrutural  Hit 
treatment  of  his  children,  the  assassination  of  the  oldest  to  I 
Suffee  Meensa,  and  the  depriving  the  remaining  two  of  M 
eight,  has  left  a  stain  upon  his  memory  which  his  best 
deeds  will  never  wash  away.    It  is  however  consoJato* 
ry  to  know,  that  he  sincerely  mourned  the  loss  of  his 
first-born ;  and  that  the  assassin,  who  had  at  first  been 
highly  rewarded  for  his  crime,  was  reserved  to  suffer 
an  even  more  than  adequate  punishment      He  was 
commanded  to  bring  him  the  head  of  his  own  son. 
The  devoted  slave  obeyed ;  and  when  he  presented  it, 
the  tyrant  demanded  with  a  'smile  of  bitter  aconx« 
how  he  felt     «•  I  am   miserable,"  was  the  reply: 
"  You  should  be  happy,"  said  Abbas,  '^  for  you  arr 
ambitious,  and  in  your  feelings  you  are  at  this  mo- 
ment the  equal  of  your  sovereign.**     This  monarch  ^ 
died  in  his  favourite  palace  of  Ferrahabad,  in  Maxan-  '^ 
deran,  at  the  age  of  seventy,  and  bequeathed  the  scep- 
tre of  Persia  to  his  grandson  Sam  Meerza,  the  soa  of 
Suffee  Meerza. 

Previous  to  the  time  of  Abbas  the  Great,  the  rl 
Persian  princes  had  been  brought  up  as  soldiers.  tl 
and  had  often  the  command  of  anmes;  but  the  ^'' 
jealousy  of  that  sovereign  led  him  to  cbanse    en*  ^ 
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^*  tirelr  thb  By*t«>A  ^  ^^^^^ '  andsubieqaenttothe  neighbonn.    In  coDsfquenee  of  thit  cHmitiioti,  they  HHMf* 

r^  deith  of  bis  flons,  the  princes  of  the  Suflkvean  dynasty  were  never  able  to  resist  any  cerioua  attack,  and  their  ^—"y  ^^ 

were  from  their  infancy  immnred  in  the  haram,  and  country  was  long  divided  between  the  monarehs  of 

asiociited  only  -with  women  and  eunuchs.    His  sue-  Persia  and  India.    They  were»  in  general^  however^ 

cenon  consequently  bore  indelible  marks  of  this  per**  able  to  maintain  a  considerable  degree  of  independence 

nidoiu  system.     Their  characters  were  formed  by  by  balancipg  between  these  two  powerful  sUtes. 
their  condition.    Inexperienced  and  effeminate^  they        The  most  formidable  oftheAffghan  tribes  were  those 

truited  the  direction  of  public  affiiirs  to  their  minis-  of  Ghiljee  and  Abdallee^  who  had  become  subjects  of 

ten,  snd  revdled  in  eye^  sensual  gratification.    £f-  Persia  when  Abbas  the  Great  had  taken  possession  of 

ftmiBscy  begat   cowardiee,  and  cowardice  cruelty ;  Candahar.    The  former  of  these  tribes  had  their  pas- 

md  sll  who  were  at  any  time  denounced  as  dangerous  ture  lands  in  the  vicinity  of  that  city^  and  during  the 

to  their  power,  were  immediately  destroyed.  reigns  of  the  successors  of  Abbas,  had  been  both  dan* 

un.    Sun  Meerza  waa  seventeen  years  of  age  when  he  WM  gerous  and  turbulent  subjects.    They  had  often  shown 

tiken  from  the  haram  and  set  upon  the  throne  of  the  a  disposition  to  revolt,  and  it  waa  apprehended  that  the 

k    Gmt  Abbas.    He  was  a  tyrant  without  one  redeeming  court  of  Delhi  looked  to  the  possession  of  Candahar 

qoality.    £very  male  of  the  blood-royal,  however  dis-  through  their  means;    In  order  to  check  this  spirit  of 

tiQtlj  related,  and  every  officer  of  rank  or  reputation^  insurrection,  Goorgeen  Khan,  the  Prina»  of  Geoi^^iq, 

were  either  put  to  death  or  deprived  of  sight ;  and  the  one  of  the  ablest  and  bravest  officers  in  Persia,  was  ap- 

lift  of  his  victims  was  swelled  by  a  great  number  of  pointed  to  the  government  of  that  province.    But  his  Opprened 

females  of  the  behest  rank,  among  -whom  were  his  oppressiona  and  injustice  hastened  the  very  catastrophe  by  the  Per. 

lHi.nuit,  bis  mother,  and  his  queen.    He  died  at  Kashan,  which  he  was  sent  to  prevent.    Meer  Vais,  an  artful  «>>ngover- 

after  s  reign  of  fourteen  years,  every  one  of  which  end  able  Affghan  chief,  who  held  the  high  office  of  °^'^ 

lireaeDted  the  same  horrid  and  disgusting  scene  of  bar-  principal  magistrate  of  the  city  of  Candahar,  and  who 

biRNu  cruelty.  nad  grievously  suffered  firom  the  tyranny  of  the  new 

&•     Abbss  the  II.  was  not  ten  years  old  at  the  death  governor,  persuaded  his  countrymen  to  rise  and  revenge 

of  his  iather,  and  fell  of  course  into  the  hands  of  thdr  wrongs.    **  It  is  better,"  however,  said^he,  '<  to 

lui  mmisters,  who  happened  to  be  men  of  devout  and  strike  the  lion  aleepibg  than  awake.    Be  secret  and 

nutere  habits.      But  the  restraint  in  which  he  was  faithAil,  trust  your  cause  to  me,  and  be  assured  I  wiU 

kept  only  led   him  to  indulge  the  more  when  he  take  a  terrible  vengeance  upon  our  enemies."    The 

csaped  from  their  authority  :  and  though  naturally  wily  Affghan  so  dissembled  his  resentment,  that  Goor* 

Imnsne  snd  generous,  yet  in  his  drunken  frolics  he  geen  Khan  accepted  an  invitation  to  a  sumptuous  en« 
eommitted  the  most  wanton  crueltiea.    His  excesses,  *   tertainment  prepared  for  him  by  Meer  Vais,  where  he 

faowerer,  were  in  a  great  degree  confined  to  the  circle  and  all  his  attendants  were  murdered.     The  Afiighans  Revolt 

of  lus  court    His  subjects  at  large  knew  him  only  aa  immediately  seized'the  fort  of  Candahar,  and  raised  the  A.D.  1709. 

one  of  the  roost  generous  and  just  monarcha  that  ever  standard  of  independence.    The  intelligence  of  this  in^ 

niM  in  Persia.    During  hia  reign  the  countiy  en-  surrection  came  like  a  thunderbolt  upon  the  efieminate 

joyed  complete   tranquillity ;    embassies  from  umoat  court  of  Ispahan ;  but  the  despicable  advisers  of  Hus^ 

every  nation  in  Europe,  aa  well  as  Irom  India  and  aein,  instead  of  sending  an  army  to  crush  the  growing 

Tirtary,  visited  his  court,  and  experienced  his  kind-  evil,  dispatched  an  ambassador  to  persuade  Meec  \nik 

MM.   Commerte  flourished ;  and  hia  hospitality  and  to  aubmiasion.    **  Let  thy  kin^  raise  or  let  fall  his  arm  as  Speceh  of 

*^tioo  to  strangers  attracted  vast  numbers  to  hia  do«  '  he  pleases,"  said  that  determined  chief,  <'  if  he  were  aa  ^^^  ▼*(* 

snnioni.     Hia  excessive  indulgence  brought  on  an  formidable  as  thou  sayest  he  is,  it  would  be  with  deeds  totheP«r» 

influDmation  in  the  diroat,  of  which  he  £ed  in  the  not  emp^  words,  he  would  oppose  our  just  designs/  "j^?  «>niMs- 

K,  thirty-fourth  year  of  his  ^.  **  Our  swords  are  now  drawD>  and  shall  never  be      **'" 

The  long  reign  of  bis  son   and   fluccessor,  Suffee  sheathed  till  your  king  is  dethroned  and  your  country 

Meersi,  who  upon  his  accession  assumed  the  name  subdued.*'    War  was  now  the  only  alternative,  but  the 

of  Soliaun,  is  not  marked  by  any  event  of  import-  A%hans  were  victorious,  and  Meer  Vais  in  a  few  years 

sooe.    He  was  characterised  by  the  same  un warlike  became  the  undisputed  master  of  Candahar,  which  he 

snd  dissolute  habits  which  distinguished  his  father  constituted  an  independent  kingdom.    The  death  of 

md  grandfather ;    and  his  whole  time  was  divid-  this  chief,  however,  delayed  for  a  time  the  execution  of 

ed  between  the  pleasures  of  the  table  and  the  haram.  hia  more  ambitious  plans. 

>i  Daring  this  reign,  and  also  the  succeeding  one  of  the        His  son   Mahmood  being  only  eighteen  years  of  A.D.  171T. 

>Bsek  but  imbecile  and  superstitious  Hussem,  eunuchs  age,  the  government  devolved  upon  his  brother  Meer 

^ere  cxahed  to  all  the  first  offices  of  the  state,  to  the  Abdulhdi.    This  weak  and  timid  ruler  recommended 

^sgiut  snd  resentment  of  the  nobles  of  the  empire,  an  accommodation  with  Persia,  which  excited  such 

Thii  conduct,    however,  provoked  neither  opposition  general  discontent  .and  indignation  among  the  Aff^ 

^revolt.  The  apiritof  the  nation  had  been  gradually  ghan  chiefs,  that  he  was  soon  cut  off,  and  Mahmood 

Qccliniog,  and  the  peace  of  a  century  had  rendered  proclaimed  sovereign  of  Candahar.    This  prince^  who  Mahmood 

f^  both  insensible  to  the  approach  of  danger,  and  was  of  a  fierce  and  warlike  disposition,  having  firm*  procUimcd 

niapable  of  reaiatance.  ly  established  his  power,    contempUted  with    high  ■B^^rcign 

hopes  the  subjugation  of  Persia.    This  unfortunate  ^  ^^^' 


.  The  reign  of  Hosaein  is  memorable  chiefly  for  the  ^.^ —  —  — ^.^ w.  ^     ...„  ».«w,.4..m;  |^ 

mvuion  and  aubjogation  of  the  empire  by  the  Aff-  countiy  was    at  this   period  depressed  by  the   Va- 

S'lsns  in  17£S.     This  race  had  long  inhabited  the  dilating  measureis  of  its  pusillanimous  ruler.     Dangefs 

XDoantainoua  region  between  Persia  and  India.    Di«  assailed  her  on  every  side;  the  irruptions  of  the  Usb^a 

vided  into  tribes,  where  the  chief  and  his  follow-  and  AbdalleeAffghans  into  Khorassan,  the  ravagea  o( 

m  enjoyed  the  same  savage  freedom,  they  opposed  the.  Kurds,  in  me  western  frontier,  the  atlaau  of 

^^  attempt  to  reduce  than  to  one  socie^,  whose  the  Arabs  on  the  south,  and  the  invasion  of  Mshmood 

^^o^on  danger  Mid   wants  would  hsEve   oemented  on  the  west,  aU  called  for  the  moat  prompt  and  vi« 

ueir  union,  and  rendered  them  formidable  to  their  gorous  resistance^    But  the  energies  of  the  empire 

VOL.  ZVI.  FAST  II.  Ji  I  ' 


40S 


PERSIA. 


HltMry.  wcra  e^ilisiguiAed  by  fffemin«cy  «ad  palsied  by  super* 
stition.  Aa  unuaual  d^oseness  in  the  atmospher€«  ac- 
QQmpAnied  with  an  extraordinary, redness  in  the  ap- 
pearance of  the  sun  on  th«  horieon,  whidi  continued 

for  nearly  two  months,  was  converted  into  a  symbol  of  sanity  ;  and  we  find  that  this  prince  soon  after  wu 
divine  wrath,  and  prince  and  people  anticipated  the  seised  with  nuklaesa.  in  its  most  dreadful  form,  in  the 
destruction  of  the  capital.    Every  measure  which  fa-     r  ^i-i^i.    1- 


European  and  other  foreigners ;  and  the  tnaijer  of  r J 
thirty-nine  princes  of  the  blood.  ^iMsb  horrible  orueltiei  vJ<J 
oouljd  only  have  prooeeded  from  a  mind,  overwhelned^ii  J 
by  the  most  servile  fears^  or  under  the  influence  of  ia***^ 


Invades 
Persia* 


naticism  could  suggest  was  adopted  taavert  th«  threat* 
enings  of  heaven ;  but  their  lears  were  confirmed  by 
the  intelligence  that  the  army  of  the  A%h^n  prince 
was  within  a  few  days  march  of  Ispahan.     This  army, 
it  is  said,  did  not  exceed  twenty  thousand  warriors, 
while  the  Persian  forces  within  the  walls  of  the  city 
were  more  than  double  its  numbers.  But  treachery  and. 
'    cowardice  kid  Persia  at  the  feet  of  Mahtnood,  and  after 
A.D.  1722.  a  long  s^ege,  unexampled  in  horrors  *,  Ispahan  opened 
lUstgnation  her  gates,  aod  Hussein  resigned  his  crown  to  th^  Affghan 
of  HuMcin.  conqueror.    His  pon,  Tamasp,  who  had  escaped  from 
Ispahan  during  the  siege,  and  had  attempted  a  diver- 
sion in  favour  of  his  father,  but  without  effect,  now 
assumed  the  title  and  state  of  a  king ;  but  he  was  un- 
fitted to  struggle  with  the  penis  of  the  unsettled  times 
in  which  he  lived,  and  it  may  be  said  that  with  Shah 
Hussein  terminated  the  Suffavean  dynasty,    Tfcus  weak 
but  virtuous  prince  was  distinguished  for  great  kindness 
of  heart,  and  extreme  gentleness  of  temper;  but  his 
meekness  and  bigotry  were  equally  destructive  to  his 
country  as  the  vices  of  his  predeceasors,  and  he  had 
the  misfortune  to  be  surrounded  by  crafty  end  evil 


Hii  eha* 
racter. 


paroxysms-of  which,  atccQrding  to  somft  acoottQU,  he 
not  only  tore  off  his  own  fiesh,  but  ate  it.    fie  died  Dmi| 
under  ihe  moat  excruciating  tortures  of  mind  aad^^ 
body,  in  the  prime  of  life,  and  after  having  est  upoo 
the  throne  of  Persia  only  ihree  years. 

Ashraff,  the  cousin  of  Mahmood,  aucoeadod  to  the  Atbi 
sovereignty.  He  commenoed  •  his  reign  by  caui^g  off  bmm 
some  of  the  bravest  leaders  of  his  own  tribe,  whose  smp  ^^^ 
bitiop  he  dreaded  more  than  the  resentment  of  Uie  Per- 1^? 
sians,  and  the  few  Persian  nobles  that  remained  at  h-, 
pahaan,  whom  he  charged  with  being  in  correspoadenot 
with  his  enemies,  shared  the  same  fate.  Having  tbui 
endeavoured  to  strengthen  his  internal  govemoiait,  ibe 
attention  of  Ashraff  was  called  to  the  invasion  of  the 
Turks  and  Russiani,  who  had  entered  into  a  treaty  hf 
which  some  of  .the  finest  provinces  of  Persia  were  Id 
be  divided  between  them^  The  .  issue  of  this  wir,  We 
throughout  the  whole  of  which  he  had  displayed  the  the! 
most  consummate  ability,  was  fiivourftble  io  the  Aff-  *^ 
ghans ;  and  the  title  of  Ashraff  to  tlie  throne  of  Perm  *'* 
was  fully  acknowledged.  But  he  had  bow  to  ptepaie 
for  more  serious  dani^ers. 

Tamasp,  whose  efforts  to  regain  the  crown  of  his  T 


counsellors,  some  of  whom  sought  the  promotion  of    father  had  been  weak  and  inefficient,  and  chiefly  ooo*  ■> 

their  own- selfish  views  in  the  downfall  of  their  [Country »  ~  .       .      _ 

The  measures  which  Mahmood  adopted  at  the  com* 
adopts  mesr  mencement  of  his  reign  were  such  as  to  conciliate  the 
•ures  of       good  opinion  of  his  new  subjects,  and  to  promise  pros*- 

perity  to  Persia.    His  first  care  was  to  relieve  the  in^ 

.nabitanta  from  fiunine.    He  received  into  fayour  aU 

.those  nobles  who  had  msintained  their  fidelity  ito  -Shah 

JElossein,  while  he -banished  or  put  to  death  those  who 

had  proved  false  io  their  duty.    EutopcMsn  rfactoms    low  .^xtr*cli<m ;  his  award  was  his  only  birthzight,  end 


Mahmood 


ioncnia- 
tion: 


.     5 

fined  to  negociatiens  with  the  Russian  govenuneot,  ^ 
had  fixed  his  small  oourt  at  Ferababadj  in  Miscb-^* 
deran.  Many  of  his  best  friends,  who  had  ooati* 
nued  attached  to  his  fortunes,  had  been  swept  aviy 
by  the  .pUgnc ;  and  his  hopes  of  success  had  bees 
iaat  settling  into  despondency,  when  his  piospectt 
bagan  to  brighten  by  the  accession  of  a  powerful  aux* 
iliary  in  the  parson  pf  Nadir  Kooli.     This  chief  waiof 


bcoomesa 
cRprioioiis 
tyrant. 


were  encouraged  and  confirmed  in  aH*  their  privileges, 
and  Christiana  of  all  nations  were  allowed  the  ptibUt 
performance  of  their  religious  duties.  But.  all  this  was 
out  as  a  gleam  of  sunshine  before  a  tempest.  It  was 
an  effort  of  virtue,  which  his  cruel  and  capvicious  nao 
ture  was  unable  to  support.  He  stood  amidst  the 
wreck  of  a  mighty  empire,  Mid  he  became  alarmed  at 
the  magnitude  of  the  ruins  with  which  he  was  Sur- 
rounded.     His    army    had    been    greatly   reduced. 


kis  valorous  dieeda  his  proudest  genealogy.  He  bed 
odimttenoed  hiscareor  of  ambition  as  the  leader  of  • 
band  of  tobbers.  In  the  distracted  atate  of  bis  e«iB« 
try.  Nadir  had  risen  to  distinction  and  reputation  by 
his  valour  and  enterprise,  .and  having  obtMned  paN» 
sion  of  the  fort  of  Kelat,  by  the  murder  of  his  unde, 
employed  his  forces  against  the  Afighans,  andisoovcr- 
ed  the  important  city  and  district  of  Nishapore.  The 
tender  of  the  services  of  such  a  chief  was  not  to  be  re* 


and  he  dreaded  an  insurrection  in  the  capital.     In    fused  in  the  circumstances  in  which  Tamasp  was  plsced 


order  to  relieve  his  fears,  he  had  recourse  Co  measures 
the  most  cowardly  and  savage  recorded  in  history. 
The  miseries  of  the  siege  were  but  as  a  prelude  to  the 
bloody  tragedy  which  was  to'  follow ;   the  different 

acts  of  which  weve,  the  murder  of  three  hundred ^ „  - 

nobles  with  all  their  male  children*;  the  destruction  of  reignty  of  Tamasp.    Ashraff,  who  had  hitherto  behdd 

three  thousand  guards  whom  he  had  taken  into  pay ;  the  exertions  of  this  prince  with  indifference,  now  pev« 

the  massacre  of  every  Persian  who  had  ever  been  in  ceived  thccoming  aanger,  and  hastened  to  meet  it  at 

the  service  of  the  fonner  government ;  the  plunder  of  a  distance  from  the  capitaL    But  the  genius  of  Nadir 


and  notwithstanding  the  .former  crimes  of  Nadir,  lie 
was  received  into  favour,  and  invested  with  the  sol<wi 
command  of  the  Persian. army.  In  one  season,  the* 
cities  of  Herat  and  Mushed  were  reduced,  and  the|2 
whole  of  Khorassan  compelled  to  reco^ise  the  '^^^ 


a  The  ditadAil  aztremitice  to  wUeh  the  inbabitaats  of  Iipaban  were  ndoced,  duriog  this  iiege,  oie  dcaoribed  bj  aevend  of^•«<ts^ 
•<  The  fleih  of  hones,  cameh,  and  mules,  wsi  so  dear,  that  none  but  the  kiogt  bohm  of  the  nobles,  and  the  wealthiest  ckisens,  ooald  am 
to  purdiase  it.  Thou^  the  Feraans  abhor  dqgs  as  uadean,  they  ate  gfeedily  of  them,  as  well  as  that  of  other  forludden  auimaU,  a*  iMf 
as  they  were  to  be  obtained.  After  these  supplies  were  gone,  they  fed  upon  the  leaves  and  bark  of  trees,  and  on  leather,  which  tbey  »»- 
eoed  by  boilmg,  and  when  this  sad  resource  was  exhausted,  they  began  to  devour  human  flesh.  Men  with  their  eyes  sunk,  their  couoie- 
■anesB  livid,  and  their  bodies  feeble  and  emaciated  with  hanger,  were  seen  in  crowds  endeavouring  to  protract  a  wretched  existeooe,  I7 
Wtiog  fUBoes  Irom  the  bodies  of  those  who  had  just  expired.  In-  many  instances,  ihe  citicens  slew-  cadi  other,  and  patonts  vauideici  ikcir 
shndren  to  iiimisb  thehorrid  meaL  Some  more  virtuoos  poisoned  themselves  .and  family,  that  they  migbt  eacapo  tba  guilt  of  P'^"'^ 
to  by  mifh  mesM.  TbeBsefJ]s.w«remcrcaaedl7thett|iihyofthaA%han89  who  put  to  death*  wilhottt,di^  ofageor  sesi«uw^ 
triad  to  CKapa  from  this  ibene  of  calamity.'* 
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^f,  pnniMj  and  after  two  desperate  eBgagemenlSy  one  of 
Y^  whicb  was  fought  at  Dam^an,  in  Khorassan ;  and  the 
l*^  other  about  forty  miles  north  of  Ispahan,  the  Affghaa 
^"    power  was  annihilated  in  Pei^ia. 
**         Tamaip  entered  his  capital  amidst  the  acclamations 
of  his  people;  but  he  is  said  to  have  burst  into  tears 
when  he  beheld   the  defaced   and  solitaij  halls  of 
his  glorious  ancestors.     Ashraff  had  led  off.  his  forces 
towards  Shiraz,  carrying  with    him   the   old    men, 
women^  and  thildren  of  his  tribe^  upon  mules  and 
ctmels,  and  nil  the  spoil  that  he  could  collect    Ac* 
counts,  however,  daily  arrived  of  thei  dreadful  excesses 
which  they  committed  on  their  march,   and  Nadir 
Kooli  was  urged  by  his  sovereign  to  pursue  the  fagu 
btof  tives.     But  this  chief  had  other  views  than  restoring 
^     a  weak  prince  to  the  throne  of  his  fathers.     He  saw 
the  sceptre  within  his  own  grasp ;  and  lost  no  oppor«i 
tunity  of  securing  bis  futore  elevation.    He  therefore 
ivquired  the  power  of  levying  money,  as  essential  to 
enable  him  to  extirpate  the  Aff);hans.    This  demand 
opened  the  eyes  of  Tamasp  to  his  own  critical  situa- 
tion ;  but  the  soldiers  would  march  under  no  other 
leader,  and  he  was  obliged  to  comply.    Though  it  was 
the  depth  of  winter.  Nadir  led  his  forces  towards 
Sbiras ;  and  in  a  few  months  Persia  was  relieved  from 
*^  her  barbaroaa  oppressors.    Few  of  the  Affgbans  escap* 
f"   ed  death,  and  hardly  any  returned  to  their  native  coun* 
try.  They  either  perished  from  want  and  fatigue  upon 
1730,  the  desert,  or  "were  taken  and  sold  for  slaves.     Such 
was  the  termination  of  this  extraordinary  usurpation, 
b  which  a  small  band  of  foreigners,  seldom  exceeding 
thirty  thousand,  held  in  subjection  the  mass  of  a  great 
nation ;  and  during  the  seven  years,  in  which  they  ex- 
ercised dominion  in  Penia,  '*  nearly  a  million  of  her 
inhabitants  had  perished,  her  finest  provinces  had  been 
Rndered  desert,  and  her  proudest  edifices  levelled  with 
the  dust.- 

On  his  return.  Nadir  Kooli  was  hailed  as  the  de- 
liverer of  his  country ;  and,  as  a  reward  for  his  great 
services,  received  the  grant  of  Khorassani  Mazenderan, 
Seistan,  and  Kerman,  with  the  power  of  exercising 
the  privileges  of  an  independent  sovereign.      The 
pageantry  of  Tamasp  was  now  drawing  to  a  close. 
Under  the  pretence  of  his  having  concluded  an  igno* 
ninioDs  peace  with  the  Turks,  while  Nadir  was  quell- 
ing a  rebellion  of  the  Affgbans  in  Khorassan,  be  was 
Ml  dethroned  by  his  victorious  general,  who  raised  the 
^    infant  son  of  Tamasp  to  the  throne,  and  accept^  the 
^  office  of  regent  of  the  empire.    Nadir  now  entered  into 
s  war  with  the  Ottoman  Porte,  which,  after  a  long  and 
T31  doabtful  struggle,  terminated  with  the  recovery  of  all 
the  possessions  which  the  Turks  had  seiaed  during  the 
Afghan  invasion.    The  successful  issue  of  this  war 
stioialated  the  ambition  of  the  regent ;  and  the  oppor- 
tune death  of  the  infant  king  presented  to  him  a  vacant 
throne. 

On  the  plains  of  Chowal  Mogan,  and  at  the  great 

festival  of  the  Nouroae,  Nadir  had  assembled  the  nobles 

and  chiefs  of  the  empire ;  and  from  them,  after  much 

*'   affected  humility,  be  condescended  to  accept  the  crown, 

apon  the  condition  that  the  nation  should  abandon  the 

doetrines  of  the  Sheahs,  and  embrace  the  Sonnee  faith. 

This  desire  of  Nadir  to  change  the  religion  of  hia 

country  wsw  evidently  prompted  by  the  hope  that  it 

would  destroy  that  veneration  and  attachment  which 

(•    the  Persians  cherished. for  the  Sufihvean  dynasty,  by 

t*   whose  founder  the  Sheah  faith  was  first  eatabli^ed. 

'^  The  nation  at  large,  however,  continued  attached  to 


their  favourite  tenets,  whioh  ibejr  openly  emlwaoed  at  Hiatevyr, 

the  death  of  Nadir  Shah,  -  >"^  ""^ 

The  accession  of  Nadir  Shah  was  immediately  His  con^ 
followed  by  the  reduction  of  the  province  of  Can-  quests.  . 
dahar,  which  was  possessed  by  the  Affghan*;  and 
the  rapid  conquest  of  Hindostan,  from  whence  he 
returned  laden  with  the  richest  treasure,  calculated 
to  amount  to  nearly  seventv  millions  sterling.  Hia 
subjects  began  now  to  feel  the  benefit  of  their  sove* 
reign's  triumphs.  Taxes  were  remitted  for  three  years ; 
and  Nadir  was  regarded  as  the  destined  restorer  of 
Persia  to  its  former  glory.  Within  five  years,  this  in- 
defatigable conqueror  had  not  only  expelled  the 
Affghans,  but  had  also  subdued  the  monarchs  of  Can** 
dahar,  India,  Bokharah,  and  Khaurizm,  and  had  ex^ 
tended  the  limits  of  the  empire  to  the  Oxus  on  tb^ 
north,  and  the  Indus  on  the  east. 

Hitherto  Nadir  had  exercised  his  power  with  corn* 
parattve  moderation;    but    a  circumstance  occurred 
at  this  time,  which  seemed  to  produce  a  dreadful 
change  in  his  disposition  and  character.     While  march* 
ing  through  one  of  the  forests  of  Daghestan,  in  an  , 
expedition  against  the  Lesghef»,  a  ball  from  a  oon<>  It  wounds 
cealed  aseassm  wounded  him  in  the  hand  and  killed  td  by  an 
his  horse.      His  suspicions  fell  upon  his  oldest  son  *>«asaio. 
Reza  Itooli,  a  prince  of  great  valour  and  acquirements^ 
and  who  was  much  beloved  by   his    countrymen; 
and  his  suspicions  were  so  heightened  by  the  gross 
misrepi:esentations  of  infamous  courtiers,   that  In  a 
moment  of  rage,  he  ordered  the  prince  to  be  depriv*. 
ed  of  sight.    '*  Your  crimes,"  said  Nadir,  **  have  forced  Deprives 
me  to-  this  dreadful  measure."—*'  It  is  not  my  eyes  you  bi*  *»  of 
have  put  out,"  replied  Reza  Kooli,  "  but  those  of  Per-*  *^ti^^ 
sia."     No  sooner  was  the  punishment  inflicted  than 
the  tyrant  was  penetrated  with  remorse,  and  vented 
his  fury  upon  all  around  him.    Fifty  noblemen,  who 
were  present,  were  put  to  death,  on  the  pretext  that 
they  should  have  offered  their  lives  to  save  the  eyea  of 
a  prince  who  was  the  glpry  of  their  country.    From    < 
this  time  Nadir  became  gloomy  and  irritable;  and  his, His  cruel* 
conduct  during  the  last  five  years  of  his  life,  exceeded  tlcs» 
in  cruelty  the  deeds  of  the  most  bloody  tyrants.    Hia 
murders  were  not  confined  to  individtials;  the  inhabit* 
ante  of  whole  cities  were  massacred ;  and,  according 
to  his  partial  historian,  ''  men  left  their  abodes,  and 
took  up  their  habitations  in  caverns  and  deserts,  in  the 
hope  of  escaping  his  savage  ferocity."    The  only  troopa. 
that  enjoyed  his  favour,  and  upon  whom  he  placed  any, 
reliance,  were  the  Affgbans  and  Tartars,  who  were  of 
the  Sonnee  persuasion ;  and  so  suspicious  was  be  of 
the  fidelity  of  his  countrymen,  who,  in  general,  adhered 
to  the  Sheah  tenets,  that  in  a  state  of  phrenay  he  pro« 
posed  to  put  to  dei^  every  Persian  in  his  army ;  but 
the  bloody  purpose  was  prevented  by  his  death;  and  Aasassfaat- 
he  waa  assassinated  by  some  of  his  chief  officersy  who  «i. 
had  been  marked  as  his  next  victims.  ^'^  174 T« 

The  character  of  Nadir  Shah  nuy  be  given  in  few  Charadter  ' 
words.    He  worshipped  at  no  shrine  but  that  of  ambi«  of  Kadir. 
tion ;  and  every  action  of  his  life  waa  intended  to  pro- 
mote or  to  seciire  his  own  interests*    Hia  example  of 
usurpation  had  inspired  every  petty  chief  with  the  de« 
sire  of  rule;  so  that,  at  his  death,  Persia  abounded  witl^ 
preteodera  to  regal  power,  and  during  ten  years,  aa 
many  sovereigns  rose  and  fell  in  succession,  till,  Kur«  Kurreem 
reem  Khan  Zund  was  left  without  a  competitor.    Thi%Xban 
excellent  prince  was  bom  in  a  low  rank ;  but  he  may  Zand. 
be  numbered  among  the  few  monaroh^  who  have  risen 
to  power  without  crime,  and  eserdaed  it  with  juatioa    . 
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Biitory.  and  moderation.    His  most  fonnidable  rival  was  Ma« 
^*«**'V^«i^  homed  Hasseih  Khan^  the  head  of  the  Kujurs,  and 
Mahomed  grandfather  of  the  present  ruler  of  Persia.    This  chiefs 
Huasein      upon  the  murder  of  his  father  by  Nadir  Shah,  had 
Khan.        heen  compelled  to  take  refuge  among  the  Turkomans ; 
but  no  sooner  was  he  informed  of  the  death  of  that 
monarch,  than,  having  collected  an  army,  he  hastened 
to  become  a  competitor  for  the  empire.  Kurreem  Khan 
evacuated  Ispahan  on  hisapproach,  and  shut  himself  up 
in  Shiraz.    But  the  troops  of  the  Kujur  chief  were  un- 
prepared for  the  delayed  hardships  of  a  protracted  siege; 
and  daily  desertions  of  numerous  bodies  df  his  army 
warned  their  commander  of  the  necessity  of  ao  early 
retreat.    Kurreem,  on  his  return  to  Ispahan,  was  re- 
ceived with  the  most  lively  joy.    He  was  the  fa- 
vourite competitor  with  the  people,  and  possessed 
their  sincere  attachment  more  than  any  ruler  that 
ever  held  the  government  of  Persia.     Hussein  was 
Defeat  and  soon  after  defeated  and  slain.     His  family  fled  to  the 
death  of     country  of  the  Turkomans,  where  they  remained  about 
Hunein.    four  years,  and  then  gave  themselves  up  to  Kurreem 
Khan,  who  treated  them  with  great  attention  and  kind* 
ness. 
A.D.  1762.      Having  firmly  established  his  authority  over  the 
Kurreem     ^hole  of  Persia,  Kurreem  Khan  continued  to  display 
solerufer of  *^^  ^^^^  moderation  in  the  exercise  of  his  power,  as 
Persia.        ^^  ^^^  shown  in  the  attainment  of  it.     But  his  go- 
vernment was  frequently  disturbed  by  the  turbulence 
and  ferocity  of  his  brother  Zuckee  Khaii,  who  had 
once  openly  rebelled,  but  had  been  again  received 
into  favour.    This  chief  was  employed  to  quell  some 
disturbances    in    Damghan    and   Mazenderap.      His 
track  was  every  where  marked  by  blood ;  and  it  was 
upon  this  occasion  that  his  inventive  barbarity  made  a 
Cruel  con-  garden  of  his  enemies.     "  He  directed  the  earth  to  be 
duct  of  hit  opened  at  equal  distances,  as  if  for  the  reception  of 
Drotber.       trees,  to  form  an  avenue.     Large  branches  were  then 
cut,  and  a  prisoner  tied  to  each,  with  his  he^d  towards 
the  root,  which  being  placed  where  the  ground  was 
opened,  the  soil,  as  it  was  thrown  in,  produced  a  gra- 
dual sufibcation."    During  the  latter  years  of  Kurreem 
Khan,  the  country  enjoyed  general  peace  and  security. 
Hif  govern-  Under  his  auspices,  agriculture  and  commerce  had  reviv- 
""^"^  ed;  and  though  unlearned  himself,  his  court  was  the 

resort  of  men  of  liberal  knowledge,  whose  learning  he 
valued  and  encouraged.     He  had  fixed  his  residence 
at  Shiraz,  which  he  greatly  improved  and  ornamented 
with  magnificent  buildings  and   luxuriant  gardens; 
and  seemed  at  all  times  anxious  to  promote  the  happi- 
ness and  prosperity  of  the  inhabitants  of  that  favoured 
city.    This  good  prince  died  at  an  advanced  age,  af\er 
having  ruled  Persia  for  twenty-six  years,  regretted  and 
'  esteemed  by  all  his  subjects. 
A.D.  1779.     The  character  of  Kurreem  Khan  has  few  features 
Qi^racter    ^hich  naturally  belong  to  despotism.     He  had  never 


became  sole  ruler  of  Persia.    The  chiefii  who  n\tA  Rrimt 
during  this  interval,  were  Zuckee  Khan,  the  brother  of  ""^ 
Kurreem,  who^  to  conceal  his  assumption  of  pover,  ^^'^ 
raised  to  the  nominal  sovereignty  two  sons  of  the  late ^^''^ 
ruler;  but  his  cruelties  raised  the  indignation  even  of 
his  own  body-guard,  by  whom  he  was  assasiintted  at 
Yezdikhaust.      Saduck   Khan,  another  brother,  tbenSidiKi 
seized  the  government,  which  he  held  for  a  short  time^KW 
when  he  was  dispossessed  and  put  to  death  bjr  Alj 
Moorad  Khan,  the  nephew  of  Kurreem.    This  prince  AUroi 
was  of  a  firm  and  energetic  character,  and,  had  he  lived,  >d  i\ix 
might  have  secured  fur  a  time  the  peace  of  this  distract* 
ed  Kingdom.    But  being  obliged,  while  suffering  under 
a  severe  illness,  to  march  against  Jaafier  Khan,  the  son 
of  Saduck,  who^had  revolted,  and  was  proceeding  to- 
wards the  capital,  fatigue  'and  anxiety  hastened  his 
death.    Jaaffer  Khan  immediately  ascended  the  throne,  j^^^ 
which  he  filled  for  nearly  three  years,  when  he  was  Khan. 
poisoned  at  the  instigation  of  two  of  his  nobles  whom 
he  had  imprisoned.     He  was  succeeded  hy  his  son 
Loofl  Aly  Khan,  whose  mild  and  conciliatory  character  UfiAi 
gave  promise  of  better  fortunes  to  his  fallen  country.  Iw. 
Though  not  yet  twenty  years  of  age,  his  mind  had 
been  matured  by  continual  employment  during  his  fa- 
ther's reign,  and  he  was  ranked  among  the  best  and 
bravest  soldiers  of  his  time.    But  his  disposition  seem-  Hh  dm 
ed  to  change  with  his  exaltation;  and  instead  of  dis-ter. 
playing  those  kind  and  prepossessing  manners  for  which 
he  had  been  formerly  distmguished,  he  became  proud, 
self-willed,  and  suspicious.    He  still  retained,  however, 
the  heroic  and  enterprising  qualities  of  is  consummate 
soldier,  and  long  struggled  against  the  most  fearful 
odds  in  support  of  his  birthright.    But  his  almost  ro- 
mantic exploits  will  find  a  place  in  the  history  of  bis 
more  fortunate  rival. 

Aga  Mahomed  Khan  was  the  oldest  son  of  Mahomed  .^pX 
Hussein  Khan  Kujur,  and  had  from  his  infancy  been  homed 
inured  to  misfortune.  When  only  five  years  of  age, ^^^^ 
he -was  a  prisoner,  and  was  emasculated  by  the  cruel 
mandate  of  the  successor  of  Nadir  Shah.  He  after- 
wards accompanied  his  father  through  all  the  ricissi- 
tudes  of  his  fortune,  and  at  his  death  fell  into  the  power 
of  Kurreem  Khan,  by  whom  he  was  treated  with  great 
favour  and  indulgence.  During  the  reign  of  that  prince, 
he  was  a  pri^ner  at  large  in  the  city  of  Shirax,  with  a 
liberal  allowance  to  live  upon,  the  use  of  the  rojal 
stud,  and  permission  to  hunt  over  the  neighbooring 
country ;  and  his  extraordinary  wisdcHn  had  so  attract- 
ed the  notice  of  Kurreem,  that  he  frequently  coosuhed 
him  on  questions  of  state  policy.  Upon  the  death  of 
that  ruler  he  fled  to  Mazenderan,  where  be  had  the 
dexterity  to  reconcile  the  jarring  interests  of  his  tribe, 
and  to  receive  their  support  as  a  competitor  for  the 
crown  of  Persia. 

During  the  first  years  of  the  struggle*  he  employed 


reem. 


assumed  the  title  of  shah  or  king,  contenting  himself    himself  in  establishing  his  authority  in  his  native  pro- 


with  that  of  vakeel  or  regent  He  was  distinguished 
for  great  lenity,  and  a  manly  simplicity  of  mind ;  and 
possessed  that  noble  courage  which  dares  to  pardon. 
His  virtues  were  plain  and  intruisic.  He  was  humane, 
pious,  and  just ;  and  was  enabled  to  carry  into  almost 
every  measure  of  his  government  the  best  affections  and 
feelings  of  human  nature.  His  name  is  still  venerated 
by  the  inhabitants  a£  Persia ;  and  they  long  had  cause 
to  regret  his  loss. 
Hii  de«  The  descendants  of  Kurreem  Khan  forfeited  by  their 

aceodants.  crimes  that  power  which  he  had  obtained  by  his  virtues ; 
and  were  all,  after  twelve  years  of  ahnost  incessant  war- 
fare, supplanted  by  Aga  Mahomed  Khan  Kujur,  who 


ymce.     But  upon  receiving  intelligence  of  the  death  of 
Aly  Moorad  Khan,  he  led  his  followers  into  Irak:  andgstei 
before  the  close  of  Jaaffer  Khan's  reign,  he  had  reduced  In^ 
almost  the  whole  of  that  province.   On  the  acoeision  of 
Looft  Aly  Khan,  he  advanced  into  Fars,  and  baring 
defeated  that  prince,  laid  siege  to  the  city  of  Shiru; 
but,  after  a  vain  attempt  to  make  any  impression  unco 
its  defences,  he  returned  to  Teheran,  whidh  he  i^!![^ 
made  the  capital  of  his  kingdom.     But  the  overbear- 
ing and  suspicious  temper  of  his  rival,   did  more  to 
promote  his  cause  than  his  own  valour,  or  the  namber 
of  his  followers. 
Hajee  Ibrahim,  the  prime  minister,  and  governor 
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I17.  of  Shim,  a  nobleman  of  the  hiffhest  talenta  and  ac- 
w  quirefflents,  and  who  had  been  &e  means  of  placing 
Looft  Aly  Khan  upon  the  throne,  had  become  alarm- 
ed for  bis  own  safety  from  the  irascible  disposition 
of  his  master ;  and,  as  a  measure  of  self-preserva- 
tioo,  seised  upon  Shiraz,  and  invited  Aga  Maho* 
i»d  med  to  take  possession  of  it.    A  strong  detachment 
>    WIS  Immediately  dispatdied  to  the  support  of  Hajee 
^  Ibnbim,  bat  it  was  attacked  and  defeated  by  the  Per- 
^  liin  prince.    Another  army,  of  superior  iorce,  and* 
oatnumbering  the  troops  of  Loott  Aly  more  than  teir 
to  006}  met  with  the  same  fate ;  when  Aga  Mahomed 
was  under  the  necessity  of  advancing  in  person  with- 
in overwhelming  force,  whidi  he  conceived  would  at 
once  temiinate  the  war.    But  the  brave  Looft  Aly 
179.  WC8  still  undismayed,  and,  animated  by  the  most  he- 
(aD>roiccoaragei  he  determined  upon  one  great  effort  for 
'    hJs  crown.    He  surprised  the  advanced  guard  of  the 
^' enemy,  which  he  defeated,  and  pursuing  the  fugi« 
lives  to  their  camp,  attacked  witfi  a  band  of  a  few 
hundred  men  an  army  of  more  than  thirty  thousand. 
Favoured  by  the  darkness  of  the  night,  and  the  terror 
which  his  name  inspired,  he  had  dispersed  almost  the 
whole  of  the  enemy,  and  was  about  to  enter  the  tent 
of  the  Kujor  chiefs  when  he  was  stopped  by  the  assu-i 
nnce  of  one  of  his  followers,  that  Aga  Mahomed 
wu  among  the  fugitives.    Deceived  by  this  report, 
he  dispersed  his  troops  to  plunder  in  other  direc- 
tions, reserving  for  himself  the  jewels  and  treasures  of 
tlie  royal  pavilion.     But  when  the  morning  dawned, 
he  was  astonished  to  hear  the  public  "crier  calling  to 
prayers,  which  announced  to  all  that  Aga  Mahomed 
Khan  was  still  at  his  post.     Looft  Aly,  awakened 
from  his  dream  of  victory,   found    himself  in  the 
midst  of  his  enemies,   and  fled   with  precipitation, 
n>to  avoid    being    made    prisoner.      Aga    Mahomed 
*    marched  his  army  to  Shiraz ;  and  from  this  time  he 
nuy  be  considered  the  actual  sovereign  of  Persia. 

The  mind  of  Looft  Aly  Khan  was  still  unsubdued. 
ThoQgh  struggling  against  the  most  adverse  circum- 
stances, he  still   cherished  the  hope  of  better  for- 
tunes.  He  had  still  a  few  faithful  followers,  who  had 
never  forsaken  him;  and  with  these  this  most  undaunt- 
^'  ed  of  vrarriors  determined  again  to  take  the  field.    Af- 
ter a  variety  of  fortune,  he  took  the  city  of  Kerman  by 
^  assault,  and  once  more  assumed  the '  style  of  a  sove- 
f  reign ;  but  this  was  the  last  of  his  glorious  achieve- 
Qieots.    Aga  Mahomed  hastened  with  all  the  forces  he- 
could  collect,  to  crush  a  foe  who  seemed  to  rise  with' 
rraewed  energy  from  every  fall'.     He  invested  the  city  ■ 
with  an  immense  army ;  and  posted  a  strong  body  of 
men  opposite  every  gateway,  to  prevent  the  escape  of 
liis  rival.    The  defence  was  maintained  with  the  most 
heroic  ardour  for  four  months  ;  but  treachery  effected* 
what  superiority  of  numbers  could  not  accomplish.  The 
'^•citadel  was  given  up  to  the  Persian  troops;  and  Looft 
Alj  and  his  brave  followers,  after  a  severe  contest  of 
^hiee  hours,  were  overpowered  by  numbers,  and  obli- 
ged to  retire.    At  night  the  young  prince  crossed  the 
(litch  by  a  bridge  of  planks,  and,  accompanied  by  three 
attendants,  threw  himself  upon  the  enemy's  lines  with 
*  courage  strengthened  by  despair,  and  effected  his 
^icape.    When  Aga  Mahomed  found  in  the  mpming 
^  Looft  Aly  was  beyond  his  reach,  he  gave  vent  to 
^  cruel  passioDB  of  his  nature,  and  wreaked  his  ven- 
'  geuice  upon  the  innocent  inhabitants  of  Kerman.  All 
the  males  of  mature  a^pe  were  commanded  to  be  put  to 
d^ath,  or  deprived  of  sight;  and  twenty  thousand  wo- 
aen  and  children  were  granted  as  slaves  to  hi^  soldiiers. 


liooft  Aly  Khan  was  soon  afterwards  betrayed  into 
the  hands  of  his  merciless  enemy,  who,  after  treating 
him  with  the  most  brutal  indignity, 'tore  out  his  eyes, 
and  sent  him  prisoner  to  Teheran.  But  this  gallant 
prince,  even  in  the  wretched  state  to  which  he  was  re- 
duced, was  still  an  object  of  dread ;  and  the  fears  of 
the  tyrant  could  only  be  allayed  by  his  death.  Such 
was  the  fate  of  the  last  prince  of  the  Zand  dynasty, 
which'  had'  held  the  government  of  Persia  for  nearly 
half  a  century.  But  their  implacable  enemy  was  de- 
termined upon  their  extirpation  ;  and  every  one,  who, 
from  his  biith,  could  have  formed  the  most  remote  pre- 
tensions to  the  throne,  was  either  put  to  death  or  de- 
prived of  sight ;  and  not  only  the  members  of  this 
tribe,  but  all  who  had  been  the  active  supporters  of 
the  family  of  Klirreem  Khan,  were  removed  to  the 
most  distant  quarters  of  the  kingdom. 
'  Aga  Mahomed,  having  now  relieved  himself  from 
all  internal  foes,  resolved  upon  the  conquest  of  Georgia. 
During  the  troubles  which  succeeded  the  death  of 
Kurreem  Khan,  Heraclius^  the  prince  of  that  province, 
had  preserved  it  in  a  state  of  tranquillity,  and  had  trans- 
ferred his  allegiance  from  the  sovereigns  of  Persia  to 
those  of  Russia.  His  motive  for  this  measure  was  de- 
clared to  be  a  desire  to  release  his  Christian  subjects 
from  the  violence  and  oppression  of  Mahomedan  supe- 
riors, and  to  place  them  under  the  protection  of  a  great 
nation  of  their  own  religion.  But  it  was  not  to  be  ex- 
pected that  any  monarch  of  Persia  would  tamely  suffer 
the  alienation  of  one  of  the  finest  provinces  of  the  em- 
pire. Aga  Mahomed,  therefore,  was  determined  to  ip- 
sure  success  by  the  magnitude  of  his  force.  Sixty 
thousand  men  assembled  at  Teheran,  and  proeeeded 
without  resistance  till  within  about  fifteen  miles  of  Tefiis, 
the  capital  of  the  province,  where  they  were  met  by  the 
forces  of  Heradius,  amounting  to  one^fourth  of  their 
number.  The  battle  which  ensued  was  bravely  con- 
tested ;  but  the  Georgians,  overpowered  by  numbers, 
were  compelled  to  fly.     Tefiis  submitted  to  the  con- 

?|uerors,  and  was  given  up  to  massacre  and  to  pillage, 
n  describing  the  scene  of  carnage  which  followed,  a 
Mahomedan  historian  observes,  "  That  on  this  glorious 
occasion  the  valiant  warriors  of  Persia  gave  to  the  un-' 
believers  of  Georgia  a  specimen  of  what  they  were  to 
expect  at  the  day  of  judgment."  Youth  and  beauty 
alone  were  spared,  and  fifteen  thousand  of  these  were 
led  into  bondage. 

The  subjugation  of  Georgia  was  followed  by  that 
of  Khorassan ;  and  Aga  Mahomed  was  contemplat- 
ing the  conquest  of  Bokharah,  when  he  was  recalled 
by  the  intelligence  that  the  Russians  had  recovered 
Georgia,  and  were  threatening  Aderbijan.  He  has- 
tened to  Teheran ;  but,  as  the  season  was  too  far 
advanced  to  commence  operations  that  year,  he  sum- 
moned the  chiefs  of  the  kingdom  to  meet  him  in  the 
Spring  with  all  their  adherents,  for  the  purpose,  as  he 
said,  *'  of  punishing  the  insolent  unbelievers  of  Europe, 
who  had  dared  to  invade  the  territories  of  the  faith- 
ful." Persia,  however,  was  relieved  from  the  impend- 
ing invasion  by  the  death  of  the  Empress  Catherine, 
when  the  Russian  army  -v^as  recalled  by  her  successor. 
But  notwithstanding  the  retreat  of  the  Russians,  Aga 
Mahomed  determined  to  overrun  Georgia,  and  had  ad- 
vanced as  far  as  Sheshah,  when  he  was  arrested  by  th^ 
hatid  of  an  assassin.  Being  one  day  disturbed  by  a 
dispute  between  two  of  his  servants,  he  was  so  enraged 
at  the  noise  ^hich  they  made,  that  he  commanded  them 
both  to  be  instantly  put  to  death.  Saaduck  Khan  She- 
kakee^  a  nobleman  of  high  rank^  having  interceded  for 
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their  pardon,  was  refuscfd ;  but  a»  it  wst  the  night  of 
Friday,  and  sacred  to  prayer,  their  execution  waa  de* 
layed  till  next  morning.  These  men  knew  that  their 
aentence  was  irrevocable,  and,  as  they  were  still  per« 
mitted  by  their  infatuated  master  to  perform  their  usual 
avocations  about  his  person,  they,  as  a  measure  of  self* 
preservation,  took  advantage  of  their  situation,  and  do* 
riving  courage  from  despair,  poniarded  the  monarch  aa 
he  lay  asleep  in  his  tent.  Thus  perished  one  of  the 
most  cruel,  but  at  the  same  time  one  of  the  ablest  mo* 
narchs  that  ever  ruled  in  Persia. 

The  character  of  this  extraordinary  man,  however, 
must  be  viewed  in  reference  to  the  'distracted  state 
in  which  he  found  his  country,  and  his  desire  to 
secure  its  future  tranquillity.  The  great  object  of 
bis  life  was  to  acquire  power,  and  to  render  it  per- 
manent in  his  own  family ;  and  he  scrupled  at  no 
measures  for  the  accomplishment  of  his  purpose.  In 
hia  early  life  he  had  become  a  profound  adept  in  the 
art  of  dissimulation.  While  bis  success  was  still  un- 
certain, he  controlled  every  passion  that  could  ob- 
struct his  rise;  but.  when  the  mask  was  no  longer  ne- 
cessary, he  gave  full  scope  to  the  feelings  of  his  savage, 
spirit.  Every  chief  whom  he  deemed  in  any  way  like- 
ly to  aspire  to  the  throne,  or  disturb  the  peace  of  the 
kingdom,  was  either  put  to  death  or' deprived  of  sight ; 
and,  among  his  victims  were  two  of  his  own  brothers. 
To  such  a  height  did  be  carry  his  barbarous  revenge, 
that  he  ordered  the  bones  of  the  virtuous  Kurreem 
Khan  and  of  Nadir  Shah  to  be  dug  up  and  removed  to 
Teheran*  where  they  were  depositea  at  the  entrance 
of  the  palace,  that  be  might  enjoy  the  unmanly  and 
disgusting  gratification  of  trampling  upon  the  graves 
of  two  (  f  the  principal  foes  of  his  family.  This  mon- 
arch attempted  to  justify  his  barbarous  prooeedinga 
by  the  plea  of  necessity ;  and,  when  speaking  of  his  suc- 
cessor, the  present  king  of  Persia,  he  used  often  to  ex- 
claim, "  I  nave  shed  all  this  blood,  that  the  boy,  Baba 
Khan  *,.  may  reign  in  peace."  The  passion  of  avarice 
in  this  monarch  was  almost  as  strong  as  his  love  of 
power;  and  he  bad  recourse  to  the  most  unjustifi- 
able means  in  the  gratification  of  it.  When  he  wish- 
ed to  plunder  any  of  his  nobles,  or  principal  of- 
ficers, he  was  in  the  habit  of  selling  them  for  a 
stipulated  sum;  and  the  purchaser,  in  order  to  enable 
him  to  raise  the  money,  was  vested  with  power  over 
every  thing  belonging  to  the  person  bought,  except  his 
life.  He  is  even  said  to  have  at  one  time  combined 
with  a  religious  mendicant  to  obtain  money  from  bis 
courtiers.  He  ordered  a  considerable  sum  to  be  given 
him  in  the  presence  of  his  principal  officers,  with  the 
secret  understanding  that  it  was  to  be  returned  with 
the  half  of  what  he  received  from  the  others ;  but  the 
wily  beggar  found  means  to  escape  with  all  his  gains, 
and  the  courtiers  inwardly  rejoiced  in  the  disappoint- 
ment of  their  monarch's  cupiaity.  His  conduct,  how- 
ever, to  the  aged  Shah  Rokh,  the  grandson  of  Nadir 
Shah,  could  only  proceed  from  a  heart  where  the  love 
of  wealth  had  eradicated  every  feeling  of  humanity. 
This  weak  prince  was  supposed  to  have  concealed 
many  precious  stones  of  great  value,  particularly  a 
ruby  of  extraordinary  u^e  and  lustre,  which  had  once 
decorated  the  crown  of  Aurengzebe ;  but  as  he  solemn- 
ly denied  the  possession  of  them,  Aga  Mahomed  had 


recourse  to  torture,  iUter  a  ^arietv  of  pains,  a  drdi  MiJ 
of  paste  was  put  upon  the  head  of  his  victim,  and  Uil.  ^ 
ing  lead  poured  into  it.  The  ruby  was  discovered, 
which  filled  the  tyrant  with  joy,  but  Shah  Rokh  tur. 
vived  only  a  few  days.  The  person  of  this  moiurdi  | 
was  extremely  slender,  and  unless  upon  occasioni  ofRi,g 
ceremony,  always  dressed  in  the  plainest  manner.  HispoJ 
beardless  and  shrivelled  face  resembled  that  of  an  aged 
and  wrinkled  woman,  and  the  expression  of  his  coud« 
tenance,  at  no  time  pleasant,  was  horrible  when  cloud. 
ed,  aa  it  very  often  was,  with  indignation.  With  tbe 
meanest  vices,  Aga  JV^ahomed  possessed  the  most  splen- 
did talents.  During  his  reign,  agriculture  revived,  ind 
commerce  flourished  under  his  protection.  He  restored 
complete  tranquillity  to  a  distracted  kingdom,  and 
fixed  his  family  upon  a  splendid  throne. 

Futteh  Aly  Shah,  the  nephew  and  appointed  8u^ 
cessor  of  Aga  Mahomed,  afx^r  a  short  straggle,  was  Fan 
proclaimed  king,  and  has  hitherto  been  enabled  toShak 
maintain  the  internal  peace  of  his  dominions.    WitbH 
respect  to  his  frontier  provinces,  however,  he  has  ^ 
not  been  so  successful.    Georgia  has  become  s  proi 
vince  of  Russia,  and  many  of  the  chiefs  of  Kborai- 
san  yield   him  only    a  nominal  obedience.     Owbg 
to  the  comparative  mildness  and  justice  of  his  rttle,Th(i 
the  inhabitants  of  Persia  have  enjoyed  a  state  of  bap-nm 
piness  and  prosperity  to  which  tney  had  long  bcen^"j 
strangers;  and  he  may  be  regarded  as  holding  a  high" 
rank  among  the  sovereigns  of  his  country.    \^  nen  Mr. 
Morier  Visited  Persia  in  180p,  this  prince  was  about 
forty-five  years  of  age.     •<  He  is  a  man  of  pleasing 
manners,  and  an  agreeable  countenance,  with  an  aqui*  Bs 
line  nose,  large  eyes,  and  very  arched  eye-brows.   His  !"■> 
face  is  obscured  by  .an  immense  beard  and  mustacbios, 
which  are  kept  very  black,  and  it  is  only  when  be 
talks  and  smiles  that  hia  mouth  ia  discovered.   Hii    , 
voice  has  once   been  fin6,  and  is   still  harmonious,    i 
though  now  hollow^  and  obviously  that  of  a  man  wbo 
has  led  a  free  life."    He  had  then  sixty-five  sons,  andHi« 
it  was  supposed  an  equal  number  of  daughters.  <'Thcji/* 
are  said  to  be  affable  and  humane^  and  harmonioai 
among  themselves.     Renouncing  the  intemperate  ha- 
bits of  some  of  their  predecessors,  sharing  in  their  jour-    i 
neys  all  the  toils  and  privations  of  the  lowest  subjects    i 
with  an  unaffected  ease,  they  cultivate  habits  which ars 
more  manly,  and   better  adapted   to  persons  whose 
duties  embrace  the  happiness  and   protection  of  the    ' 
whole  society,  while  their  taste  for  infonnation  is  di^ 
rected  to  all  those  topics  which  tend  to  the  general  im- 
provement.    It  is  possible  Xhat  by  their  intercourse 
with  the  different  polished  countries  of  Europe,  par- 
ticularly through  the  medium  of  well  informed  men 
who  visit  them,  and  communicate  the  information  and 
the  spirit  which  predominate  in  enlightened  commoni- 
ties,  they  may  Jay  the  foundation  for  a  new  sera  in  tbs 
national  character  and  condition.    See  Malte-Bnm'i 
Geoffraphy,  voL  ii.  p.  S94.     Morier's  First  and  Sectmi 
Journeys.      Sir  John   Malcolm's  Hisiory  of  Ptrsia, 
Fraxikim'g  Observations,  ^c.     Sir  Robert  Ker  Porter's 
Travels  in  Georgia^  Persia^  4^.  and  Kinnear's  Grcjgra* 
phical  Memoir  of  Persia. 

PERSIAN  WuKELs.     See  Hyorodynamics,  VoL 
XI.  pb  565. 


•  fiaba  ngnifiet  •«  ehtld,'*  and  was  the  naoae  by  wUeh  thefreseat  king  d  PMa  was  familiaf  ly  known  tfll  Um  teidl  af  kis 
fiopet  naint  waa  Futteh  Aly.  '* 
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LimsAB  PGEfiPKCTiTB  is  the  art  of  delineating  on  a  tpective  plane.  Sach  points^  we  may  observe,  are  called    Peraptc- 

plane  surface,  the  Tepre9entation  of  objects,  in  such  a  pomta  of  distance  or  vanishing  points,  and  are  of  great 

manner,  that  to  an  eye  properly  situated,  they  may  use  in  perspective ;  but  not  only  do  the  representations 

hive,  when  properly  coloured,  the  same  appearance  as  of  lines  inclined  to  the  ground  line  at  an  angle  of  45* 

the  originals.   Perspective  teaches  the  method  of  tracing  converge  to  a  point,  but  the  representations  of  all 

the  outline  or  skeleton  of  a  picture*    The  colouring  lines  parallel  to  each  other,  and  any  how  inclined,  do 

tnd  shading  of  it  belong  to  the  art  of  painting.  the  same.     This  general  proposition  was  discovered 

soon  after  by  Guido  Ubaldi,  another  Italian,   whose 

Perspective  owes  its  origin  to  paintings  and  partico-  Treatjse  on  Perspective  was  published  at  Pesaro  in 

larly  to  that  branch  of  it  which  is  employed  in  the  de^  1600.     It  contains  the  first  pnnciples  of  the  method 

Condons  of  the  theatre.    Vitruvius  says,  that  Agathar-  afterwards  explained  by  Dr.  Brook  Taylor.     In  15^B, 

choa  of  Athens  was  the  first  author  who  wrote  upon  was  pubiishetl  the  work  of  Gaicomo  Barozai,  common- 

thia  aubject ;  and  that  afterwards  its  principles  were  ly  called  Vignola,  entitled.  The  Two  Rules  of  Per- 

raorefally  explained  in  the  writings  •of  Democritus  and  spective,  with  a  learned  commentary,   by   Ignatius 

Aiuxagoras,  the  disciples  of  Ag^archus.     But  none  Danti.     Maralois'  Treatise  on  Perspective  was  printed 

of  the  writings  of  the  ancients  on  perspective  have  at  the  Hague,  and  engraved  and  published  by  Hondius. 

come  down  to  the  pceseitt  thne*  And  in  l625,  Sirigatti  published  his  Treatise  on  Per- 

Bart(^omeo  .B^amantiao  of  Milan,  and  Pietro  ,del  spective,  which  is  httle  more  than  an  abstract  of  Vig- 

Borgo,  likewise  an  Italian,  are  the  first  authors  who  nola'sl     Since  that  time  the  art  of  perspective  has 

have  professedly  laid  down  rules  of  perspective.    The  been  gradually  improved,  but  chiefly  by  Professor 

latter  author  traced  the  images  of  the  objects  by  sup-  Gravesande,  and  Dr.  Brook  Taylor.     In  the  older 

posing  them  placed  beyond  a  transparent  tablet ;  and  treatises,  the  ililes  are  confined  to  the  horiaontal  plane,^ 

Albert  Durer  constructed  a  machine  on  the  principles  and  -the  constructions  are  exceedingly  -complicated ; 

of  Borgo,  by  which  he  could  trace  the  perspective  ap-  but  in  Dr.- Taylor's  treatise,  and  in  those  sinee  pub* 

pearaiices  of  objects.  lished,  the  rales  are  universal^  and  apply  eoually  to  att 

Leon  Battista  Albert!,  in  1540,  wrote  a  Treatise  di  planes  and  lines  however  situated,  and  m  the  con« 

Fittura,  in .  which   he  treats  chieflv  of  perspective,  structions  much  fewer  lines  are  employed.    Dr.  Tayi. 

fialthazar  Peruzzi,  of  Siena,  who  died  in  1536,  had  lor'streatise  was  first  published  in  171 5,  and  afterwards 

diligently  studied  the  writings  of  Borgo :  his  method  with  improvements  in  1719* 

of  perspective  was  published  by  Serlio  in  1540.     He  The  most  profound  and  complete  treatise  on  per# 

is  said  to  have  been  the  first  who  discovered  that  the  spective  which  has  yet  appeare((  is  that  of  Hamilton, 

representations  of  lines  inclined  to  fhe  ground  line  at  in  two  volumes  folio. < 
an  angle  of  45%  converge  to  the  same  point  in  the  per- 

THEORY  OF  PERSPECTIVE. 

Xhc  theory  of  perspective  may  be  divided  into  four  and  the  point  of  sight,  or  the  perpendicular  above 

parts  or  sections.    In  the  first  section  is  explained  the  mentioned,  is  called  the  dUtamce  qftke  picture, 

method  of  drawing  on  a  plane  surface  the  exact  re-  4.  By -original  object,  is  meant -the  real  object  placed 

presentation  or  picture  of  any  object,  the  positions  in  the  situation  it  is  represented  to  have  by  the  pic* 

of  the  eye  and  the  picture,  and  also  the  position  and  tare. 

magnitude  of  the  object  being  given.    In  lihe  seeond  &.  By  original  plane,  is  meant  the  plane  on  which 

section  is  explained  the  method  of  determining  the  any  original  point,  line,  or  plane  figure*  is  situated, 

ordinal  ofajecte,  the  representation  or  pictures  being  6.  The  point  in  which  any  original  line,  or  any  origii- 

given.    The  third  section  treats  of  the  appearance  of  nal  line  produced,  outs  the  perspective  plane,  is  called 

pictures  when  seen  from  a  point  which  is  not  the  pro-  the  intersection  of  that  line. 

per  point'  of  sight.    The  fourth  section  treats  of  the  7-  The  line  in  which  any  ariginid  plane  cuU  the  per- 

ddincation  of  shadows.  spective  phine,  is  called  the  intersection  of  that  original 

'  ^  plane.    If  the  original  plane  be  that  of  the  horisony  its 

i^KFiNXTioNS.                      ,  mtersection  with  the  picture,  or  the  line  above  men- 

I.  The  plane  on  which  the  representatioa,  projec«  tioned,  is  called  the  ground  Une,                    ' 

tion,  orpictnre  of  any  object,  is  drawn^  is  called  the  8.  The  point  in  which  a  straight  line  dirawn  through 

perspective  plane,  and  also  the  plane  of  the  picture.     H  the  pomt  of  sight  parallel  to  any  original  line  cuU  the 

is  supposed  to  be  placed  between  the  eye  and  the  ob-  picture,  is  called  the  vanishing  point  of  that  original 

jcct                                   ^  line.     And  the  distance  between  Uiat  point  and  the 

S.  The  point  of  sight  is  that  pomt  from  which  the  point  of  sight,  is  called  simply  the  distance  of  that  v»» 

pietnre  ought  to  be  viewed.    This  point  is  also  called  nishing  point. 

the  point  of  view.  9.  The  line  in  which  a  plane  drawn  tiirough  the 

5.  If  from  the  -point  of  sight,  a  Hne  be  drawn  at  point  of  sight  parallel  ta  an v  original  plane  cuts  the 

right  angles  to  the  picture  or  perspective  plane,  the  perspective  plane,  is  called  the  vaniehing  Une  of  that 

point  in  which  it  meets  that  plane  is  called  the  centre  Miginal  pbne.     If  from  the  point  of  sight  there  be 

of  the  pietare ;  and  the  t&tanoe  between,  that  centre  drawn  a  line  cuttmg  that  vanisniBg  line  at  right  aogleiA 
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Fertpec-   the  point  of  intersection  is  called  the  centre  of  the  ya-  tive  plane  is  the  perspective  representatioQ  of  thit  P« 

'^ve.       nishing  line.    And  the  distance  between  the  point  of  point  ^ 

'^  T  *^"  sight  and  that  point  or  centre  is  called  simply  the  dis-       Cob.  2.  The  perspective  representation  of  a  Btnight^ 

tance  of  the  vanishing  line.  line  not  passing  through  the  point  of  sight  is  a  striight 

10.  If  from  a  given  point  a  straight  line  be  drawn  at  line.    For  if  straight  Unes  be  drawn  from  the  pomtof 

right  angles  to  any  plane,  the  point  of  intersection  is  sight  to  evefy  point  in  the  given  straight  line,  they  will 

odled  the  seal  or  orthograt>hic  projection  of  the  given  form  a  plane  triangle ;  whose  intersection  with  the 

point  on  that  plane.    And  if  from  all  the<  points  (n  any  perspective  plane  is  a  straight  line.    Thus  a  6  ii  the 

fine  or  plane  figure  perpendiculars  be  drawn  to  any  perspective  representation  of  AB. 
plane,  the  line  or  figure  formed  by  their  intersections         Cor.  3.   The    perspective   representation  of  mj 

with  it,  is  called  the  seat  or  orthographic  projection  of  straight  line  which  passes  through  the  point  insight  is 

the  given  line  or  figure  on  that  plane.  a  point. 
Plate           That  the  definitions  may  be  fully  understood,  let  O        Cor.  4.  The  perspective  representation  of  a  itnight 

ccccLix.    (Fig*  1-)  represent  the  point  of  sight,  ADKB  the  per-  line  is  the  straight  une  which  joins  the  perspective  i«« 

Fig  1.         spective  plane,  and  AW  any  original  plane.    If  from  presentations  of  its  extremities. 

O,  OC  be  drawn  at  right  angles  to  the  plane  ADKB,        Scholium.    It  follows  from  the  above  propositioo, 

C  will  be  the  centre  of  the  picture,  and  OC  will  be  its  that,  if  the  system  of  straight  lines,  or  the  oooe  of 

distance.    If  through  O  the  plane  QI  be  supposed  to  rays  drawn  from  the  point  of  sight  to  the  objecti  be 

be  drawn  parallel  to  tlie  original  plane  AW,  Hi,  its  in-  the  same,  their  perspective  representations  will  be  the  ' 

tersection  with  the  perspective  plane  will  be  the  va-  same.    Hence  objecta  of  very  different  figure  and  ap. 

nishing  line  of  AW ;  and  if  OG  be  drawn  at  right  pearanoe  may  have  the  same  or  similar  perspective  n- 

angles  to  HI,  G  will  be  the  centre  and  OG  the  dis-  presentations. 
Unce  of  HI.    If  OV  be  supposed  parallel  to  EF,  V  p        « *   Tw»#»« 

will  be  the  vanishing  point  of  EF,  and  OV  will  be  its  ^^^^'  "•  ^h*^"- 

distance.    AD,  the  line  in  which  the  plane  AW  inter-        The  straight  line  which  joins  the  vanishing  pomt 

secto  the  perspective  plane,  is  the  inteneciion  of  AW.  with  the  intersection  of  any  straight  line,  is  the  per- 

^  apective  representation  of  that  line  extended  ad  infau 

Postulate.  turn;  and  the  representation  of  any  part  of  that  ongi« 

In  treatises  of  perspective  it  is  assumed  that  the  rays  nal  line  is  some  portion  of  the  former. 

of  light  proceed  in  straight  lines  from  the  objects  to       Let  IB,  (Fig.  3)  any  line  Indefinitely  extended  towiidsF* 

the  eye.     This  is  only  strictly  true  on  the  supposition  B,  intersect  the  perspective  plane  in  I,  and  let  V  be  itt 

that  the  air  is  of  unilbrm  density ;  but  for  the  purposes  vanishing  point ;  then  VI  is  the  perspective  represesti. 

of  painting  its  truth  may  be  safely  assumed  in  sJl  cases,  tion  of  the  line  IB,  indefinitely  extended  towards  B,  aad 

The  readier  of  the  following  treatise  is  supposed  to  *he  representotion  of  AB  any  portion  of  IB,  is  a  portioD 

know  the  first  six  books  and  the  1 1th  book  of  Euclid,  of  VI.    For,  let  O  be  the  pomt  of  sight,  and  join  VO, 

or  the  article  Geometry  in  this  Dictionary.  By  Def.  8.  OV  is  parallel  to  IB.    Therefore  OV,  Vl, 

and  IB,  are  all  in  one  plane.    Hence  eveiy  straight  line 

drawn  from  O  to  the  line  IB  most  intersect  VI  ioo^ 

SECTION  I.  where  between  V  and  I.    If  the  lines  be  drawn  fioai  0 

On  the  determination  of  the  perspective  representations  towards  the  remote  extremity  of  m,  they  will  inlenect 

of  given  objecU  on  a  plane  surface.  VI  towards  the  point  V  ;  and  though  the  intersectwni 

may  be  as  near  as  possible  to  the  point  V,  they  cmooC 

Prop.  I.  Theor.  be  above  it,  OV  being  parallel  to  IB.   It  ia  dear,  then, 

if  straight  lines  be<irawn  from  the  point  of  sight  to  that  if  straight  lines  be  drawn  from  O  to  eveij  pobt 

the  several  points  of  any  object,  the  intersections  of  in  IB  indefinitely  extended  towards  B^  they  will  tan 

these  with  the  perspective  plane  will  mark  out  the  a  plane  whose  intersection  with  the  perspective  pliss 

perspective  representation  of  the  object  is  VI ;  VI  is  therefore  the  perspective  reprssenUtioB 

Fig.  2.  Let  O  ( Fig.  2.)  be  the  point  of  sight,  HK  the  per-  of  IB  indefinitely  extended  towarda  B.    If  strtigbt 

epective  plane,  and  ABC  any  figure.     If  straight  lines  lines  be  drawn  from  O  to  any  two  points  Aj  B,  in  the 

be  drawn  from  O  to  every  point  of  ABC,  the  -figure  line  AB,  they  will  intersect  VI  aomewbere  betwea 

^dCf  formed  by  their  intersection  with  the  per^ctive  V  and  I ;  and  a  b,  the  penpective  repreaentatioo  li 

plane  HK,  wUl  be  the  perspective  representation  of  AB,  is  a  portion  of  VI. 

ABC.  Cor.  1.  The  penpective  representations  of  psnM 

For  as  the  rays  of  light  proceed  from  the  objects  to  lines  converge  to  a  point  in  the  picture.    This  is  deer, 

•the  eye  in  straight  lines,  it  is  clear  that  no  ray  can  for  it  has  just  been  proved,  that  the  perspective  repl^ 

come  irom  the  point  A  to  on  eye  placed  at  O,  except  sentation  of  any  line  passes  through  its  vanishing  poiat; 

by  passing  through  the  >point  a.     If,  therefore,  the  but  all  parallels  have  the  same  vaniahing  point;  their 

point  a  could  be  coloured  se  as  to  convey  to  .the  eye  at  representations,  therefore,  pass  through  the  same  psiot 

<0  the  same  impression  with  the  point  A,  the  absence  in  the  picture.    Thus  VMj  VI  are  the  leprescntstifln* 

of  A  would  not  be  perceived.    Acid  as  the  same  is  true  of  the  parallels  IB,  MN. 

of  all  the  other  points,  it  is  evident  that  the  figure  abc,        Cok.  S.  The  penpective  representations  of  all  linsi 

when  properly  coloured,  would  have  to  an  eye  placed  perpendicular  to  the  penpective  plane,  pass  through 

at  O,  exactly  the  same  appearance  as  the  original  ob-  the  centre  of  the  picture ;  for  the  atraight  liiiedrswfi 

ject  ABC ;  therefore,  the  intenection  abc  of  straight  from  the  point  of  sight  to  the  -centre  of  the  piotors  ii 

lines,  drawn  from  O,  the  point  of  sight,  to  the  several  perpendicular  to  the  perspective  plane^  and  is  thcrefa* 

parts  of  the  original  object  ABC>  with  the  perspective  parallel  to  the  other  perpendiculara.   Hence  the  osotm 

plane,,  is  the  penpective  representation  of  that  object,  of  the  picture  is  the  vaniahing  point  ot  all  the  psipfl^ 

Cob.  1.  If  a  straight  line  be  drawn  firom  the  point  diculars;  but  every  representation  paaaea  thmigh  the 

ofaighttoany  pointy  its  inteiaection  with  thepenpeo.  vanishing  point  of  its  original  line;  tbercfon all ths 
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ipec*  Rpreientation8  of  the  perpendicalan  piss  through  the  plane  drawn  through  the  point  of  sight  at  right  angles  Penpcc^ 

ft    centre  of  the  picture.  to  the  picture  must  pass  through  that  hne,  and  conse*      t^**- 

^                         Prop.  III.  Theor.  ^^""^  f?  intersection  with  the  picture  must  pass 

.  ,     ,.  through  the  centre ;  but  the  vanishmg  line  of  a  plane 

The  perspective  representation  of  a  straight  hne  perpendicular  to  the  picture,  is  the  intersection  of  a 

nanllel  to  the  picture,  is  parallel  to  its  original;  and  plane,  drawn  through  the  point  of  sight  parallel  to  the 

has  to  it  the  same  ratio  which  the  distance  of  the  point  original,  and  therefore  at  right  angles  to  the  picture. 

of  right  from  the  perspective  plane  has  to  its  disUnce  Hence  the  truth  of  the  proposition. 

from  s  plane  drawn  through  the  original  straight  Hne  p         vt     t 

pirallel  to  the  perspective  plane.  raop.  VI.     1  heor. 

i       Let  MN  (Fig.  4)  be  the  perspective  plane,  O  the  point  The  intersections  with  the  picture  of  all  lines  si- 

ofsight^and  Aoastraightlineparallel  to  MN.  Through  tuated  in  any  original  plane,  are  in  the  intersection  of 

Afi  draw  the  plane  PQ,  parallel  to  MN»  and  let  OHO  that  plane, 

be  drawn  at  right  angles  to  the  planea  MN,  PQ,  inter-  This  is  evident 

lecting  them  in  the  points  H,G;  the  perspective repre-  Cor..  1.   The  intersection  with  the  picture  of  the 

aentationofAB  shall  be  parallel  to  A B,  and  shall  have  common  intersection  of  two  original  planes,  is  the 

Co  it  the  same  ratio  which  OH  has  to  OG.     For,  if  point  in  which  their  intersections  cut  each  other. 

straight  lines  be  drawn  from  O  to  evety  point  in  AB,  Cor.  2.  Planes,  whose  common  intersection  is  paral- 

they  will  form  a  plane  triangle  OAB,  whose  ihtersec-  lei  to  the  picture,  have  parallel  intersections,  and  also 

tiona6  with  the  perspective  plane  will  be  (Prop.  1.)  the  parallel  vanishing  lines.  ,  This  corollary  will  appear 

representation  of  AB.    But  the  intersections  of  parallel  evident  from  what  follows :  Suppose  a  stra^ht  line  to 

planes  by  a  third  plane  are  parallel  (£.  12  of  U.)  be  parallel  to  a  plane*    Through  the  strai^t  line  let 

Therefore  a/>  ib  parallel  to  AB.    Again,  by  similar  any  plane  be  drawn  to  intersect  the  given  plane,  and 

triingle8,a^  :  AB  =  06:  OB.  But  parallel  planes  cut  the  intersection  of  the  two  planes  will  be  parallel  to 

straight  lines  in  the  same  ratio  (E.  1 1th  Book).    Hence  the  original  straight  line ;  for  that  intersection  can  ne- 

OA :  OB  zr  OH  ;  OC  ;  and  a  6  :  AB  =:  OH  :  OC.     r  ver  meet  the  given  line,  being  in  a  plane  parallel  to  it, 

CoR.  1,  The  perspective  representations  of  all  linep  and  being  also  in  the  siMne  plane  with  it,  they  must  be 

piraUel  to  the  perspective  plane,  being  parallel  to  their  parallel  to  each  other.     Hence,  the  intersections  of  the 

originals,  are  parallel  to  each  other.  two  planes,  mentioned  in  the  corollary,  with  the  per- 

CoR.  2.  The  perspective  representation  of  a.  plane  apective  plane,  are  each  parallel  to  the  common  in- 

figore  parallel  to  the  perspective  plane,  is  similar  to  its  tersection  of  the  two  planes,  and  are  Uierefore  parallel 

orfginal,  and  has.  to  it  the  same  ratio  which  the  square  to  each  other.     The  vanishing  lines  being  parallel  to  - 

of  the  distance  of  the  point  of  sight  from  the  perspec-  parallels  are  also  psiillel  to  each  <^er. 

tive  plane,  has  to  the  square  of  the  distance  of  tne  same  j            ▼ 

point  from  the  plane  of  the  original  figure.     Thus,  ^      a«/w^.          .      *^"*'*^  *• 

n  bed  IB  similar  to  ABCD,  for  the  sides  of  the  triangle  ^t  AB  (Fig.  5.)  beany  straight  line,  and  AD,  BC,  two  Fig.  5. 

ncd  being  parallel  to  the  sides  of  the  triangle  ACD,  "^^'ght  lines  drawn  from  its  extremities  parallel  to 

the  triangles  (E.  11th  Book)  are  equiangular;  for  the  ^t^  °^^^^*  ^^^  ^®'  ^^'  ^^«  straight  line  which  joins 

samercason,  the  triangles  fl  6  rf.ABD,  are  equiangular.  .'  extremities,  intersect  AB  in  E.    Through  the 

flence  the  figure  a  6  rf  cis  similar  to  ABDC;  andabdc  PP'"**  ^  *"^  ^  ^^^^  Ad,  Be,  any  two  straight,  lines, 

ABDC  =  fl  6» :  AB«  =06*:  0B«  =  0H«:  0C«.  **^^  parallel  to  each  other,  and  either  equal  to  AD, 

BC,  or  having  to  each* other  the  ratio  of  AD  to  BC; 

Prop.  IV.    Thbor.  and  either  in  the  plane  in  which  AD,  BC,  are  placed. 

The  vanishing  line,  and  the  intersection  or  base  line,  ^^  j°  »  „^»fe''e"^  plane  •  then  the  straight  line  d  e,  or 

of  any  plane,  are  parallel  to  each  other.  ?!  £,».  ^"*  intersect  AB  in  the  same  point  E  in  which 

This  proposition  is  quite  evident ;  for  the  vanishing  ^^  intersects  it.    Fpr  DC,  rf  c,  and  d'  c/,  divide  AB  in- 

hne  and  base   bne  are  the  intersections  of  paralld  ^  P"'^'  which Jiave  the  ratio  of  AD  to  BC,  of  A  rf  to 

planes  by  the  perspective  plane.  See  Def.  Tth  and  9th.  S*^'  ^^  ^      .^  1°.^*^'  ^"'  ^^^  ^*^'^  "*  ®q"*^- 

'        ^     ^          ^                                   ^"*-  Hence  the  point  of  mtersection  is  the  same  for  alK 

Prop.  V.    Thior.  p^^^  V^,     p^^^ 

The  vanishmg  points  of  all  lines  situated  in  any  or-  The  centre  and  distance  of  the  pictui«  beinir  ffiven. 

ginal  plane,  are  m  the  vanishing  line  of  that  plane.  to'find  the  representatieli  of  a  point,  whose  soit  on 

if  .   !  ^"g'"?!  lines  bemg  all  in  one  phine,  their  the  picture,  and  distance  from  it,  are  «ven. 

pwaUeJs  drawn  through  the  point  of  sight  will  also  be  Let  C  (Fig.  6.)  be  the  centre  of  tb  picture,  and  S  Fig.  6. 

m  one  plane;  and  the  points  m  which  they  intersect  the  given  seat.    Join  CS,  and  draw  COVin  any  dicec 

ttepirture  will  be  m  the  line  m  which  that  plane  in-  tion,  and  equal  to  the  distance  of  the  picturo.   Throuirh 

tmects  the  picture :  but  the  points  above  mentioned  S  draw  SP  parallel  to  CO ;  but  on  the  opposite  sBe 

sre  the  vanishing  pomts  of  the  original  lines ;  and  Uie  of  CS,  and  equal  to  the  distance  of  the  pomt  from  its 

p  sne  of  the  parallels  being  parallel  to  the  original  seat ;  join  OP:  then  p,  the  intersection  ofU  with  CS,  is 

plane.  Us  intersection  above  mentioned,  with  the  pic-  the  representation  required. 

hI!:  'V**!  T'^i^i?^  *'"''  ?^  ^^^  ''"«^"*^  P^»»«-  ^o'  ^«  >««»  drA^»  from  the  point  of  sight  to  Uie 

C^J  ^W        •  w?  P'^P?"'^"-  ,  centre  of  Uie  picture,  and  from  the  proposed  Soint  to  its 

Jii^*  h .         T"?^*;'n«  Po*?t  ^  .the  common  inter*  scat,  being  at  right  angles  to  the  p&ure^  paraUel  to 

«^(m  of  two  original  pUnes,  is  the  intersection  of  Uieir  each  otiier,  and  in  tiic  same  plane  with  CSVfartiier, 

^n;%^  tk"!-,..;^^^^^                         .._.  ?^>«  equal  toCO,SP:  therefore,  byLem.l.^ia 


i«  A     -1         'fwuMrag  hne  of  a  plane  peipendiGiikr  tbe  point  in  which  a  ttnight  line  dtawn  fimn  the  pmnt 

F»Tk*"*?''"£T*  ^"«'l*»  "^fnt"  of  «he  pictnre.  of  tight  to  the  point  prraoaed  cats  the  pictuie  fp  » 

ti,r^  J^***  ^  •'*'?'"'  ^"  the  point  of  ught  to  therefore  the  repieMnt&oS^fthe  point  praxMed! 

■JT^        *  •*  "*'^*  "«'*"  *"  ^  P«*««^  ""^  CbH.  1.  The  point  p  ma/  be  foubd  hymwBotptih. 
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Fenpec*  porU<mal  compaues,    wtthoat  drawing   the  parallels       Let  AB  (Fi^.  S.)  be  the  given  repmentitidiL  and  Pn 
^*!i  I  ^O,  SP,  by  dividing  CS  in  the  tb^o  of  the  dis-    V  the  vanishing  point.    It  is  ivquired  to  find  tht    « 


tance  of  the  picture  to  the  distance  of  the  point  fixm  representiOion  of  the  point  which  divides  the  orieina] 

its  seat  of  AB  in  a  given  ratio.    Draw  VO  anyhow  through '^'*' 

CoR.  2.  To  find  th6  representation  of  a  straight  line  the  point  Vj  and  draw  a  h  parallel  to,  and  at  any  dtitance 

fay  this  problem,  find  the  representation  of  its  extremi-  from,  VO.    Take  O  any  point  in  VO ;  join  OA,  OB 

ties,  ana  the  straight  line  joining  them  will  be  the  re-  and  let  them  meet  a  6  in  «,  3  /  divide  a  6  in  c,  to  tbit 

presentation  required.  a  c  may  have  to  c  6  the^ven  ratio,  and  join  0  c,  sod  let 

o-^-  TrTTT     i>-^«  *^  ^"^  ^^  ***  ^ »  ^  "  ***®  represenUtion  required.  For 

Phop.  VIII.    Prob.  througli  C  draw  MCN,  paraUel  to  ab,  or  VO ;  snd  by 

The  centre  and  distance  of  the  picture  being  given';  similar  triangles,  viz.  BCN,  OBV;  ACM,  AVO,  ws 

to  find  the  representation,  vanishing  point,  and  its  shall  have  ( E.  4.  6.)  the  following  proportions, 

distance,  of  a  line  whose  seat  on  the  picture,  intersec-  CCN  :  OV='CB  :  BV  7         , ,          /w   i?  «    n 

tion,  and  the  angle  which  it  makes  with  ito  seat,  are  1  OV  :  CM  =  AV :  AC  J '  *°^  ^^^^*  W  E.  22,  ^,) 

given.  CN :  CM=CB .  AV :  B V.AC.   But  CN:CM=ci:c«; 

l^'S- 7.           Let  C  (Fig.  7.)  ^  the  centre  of  the  picture,  and  SI  hence  ac:  6c=zBVxAC  :  BCxAV,  or  AC:BC=: 

the  given  seat.    Make  the  angle  LS/  equal  to  that  AVx^c  :  BVx6<?*  NowBV  and  A V  are  given  linei, 

whi(£  the  line  proposed  makes  with  its  seat    Draw  and  nc :  fe  =  the  given  ratio.    It  is  evident,  therefore^ 

€V  parallel  to  S  /,  and  from  C  draw  CO  at  right  angles  that  the  same  point  C  wOl  be  obtained,  however  the 

to  it.    Make  CO  equal  to  the  distance  of  the  picture,  lines  O V,  a  6,  oe  drawn,  (provided  they  be  psnllel,) 

and  from  O  draw  OV  paraUel  to  SL ;  join  S  v.    V  is  and  at  whatever  distance  from  V  the  point  0  is  tsko. 

the  vanishing  point,  VO  its  distance,  and  VS  the  re-  But  the  straight  lines,  drawn  from  the  poittt  of  sight  to 

presentation  of  the  line  proposed.    For  the  straight  V^  and  the  original  of  AB,  are  parallel  to  each  otber, 

lines  O V  and  VC  being  parallel  to  SL,  8  /,  the  angle  and  in  the  same  plane  with  AB ;  the  straisht  liae 

OVC  (see  Geom.)  is  equal  to  the  angle  L  S  /,  or  to  Uie  drawn  from  the  point  of  si^t  to  the  point  wnidi  di* 

angle  which  the  line  proposed  makes  with  its  seat  vides  the  original  of  AB  in  the  given  ratio,  woukl 

But  the  plane   passing  through  the  straight    lines  therefore  intersect  the  picture  in  the  point  C  detenmn- 

drawn  fran  the  point  of  sight  to  the  centre  of  the  pic*  ed  by  the  above  construction ;  C  la  therefore  the  re- 

tura,  and  to  the  vanishing  point  of  the  proposed  Ime,  presenution  of  the  point  rc^auirad. 

is  evidently  at  right  angles  to  the  pictune,  and  parallel  Con.  1.  The  point  C  may  be  found  without  the  shove 

to  that  plane  whidi  passes  through  the  propoised  line  construction,  by  dividing  AB  in  C,  so  that  CAxBV 

and  its  seat ;  its  intersection  with  the  picture  is  there-  may  have  to  BC  X  AV  the  given  ratio, 

fore  parallel  to  the  given  seat;  and  the  angles  contained  Prop  X     Pbob 

by  parallel  lines  being  equal,  the  angle  contained  by  «««..«,f.f:«„  Jj  ^«;.w««  ««;«♦  «r*^J-kt 

the  straight  line  drawn  from  the  centra  to  the  vanish.  ,.  The  reprwentaticm  and  vmnuhmg  point  ofastiiigfat 

ing  point  of  the  proposed  line,  and  the  straight  line  Im?  being  given;  it  u  required  to  cut  off,  fi«msgim 

dra^  from  the  ioiitof  sight  to  the  same  «)int,  is  pomt  m  that  represenUUon,  the  reprasentaUon  of  i 

equal  to  the  angle  which  the  line  proposed  makes  with  PT?*  P^?"  ^  ?f/^"ff°^.                    .  ^.        j  u  rM 

its  seat,  or  to  the  angle  ova     It^  ttedbre  evident,  I^tAB,  (Fig.gObe  thegiveniepwaenta^^^ 

that  the  triangle  OVC  is,  in  eveiy  respect,  equal  to  Uie  vanishmg  pomt ;  «J>^«^CbeagiveiipointmA& 

that  contained  by  the  Unes  which  jcnn  thrcentr^of  the  ^l "  ««1««^  to  cut  off  from  AB,  a  portnm  CD,  which 

picture,  the  vanishing  point  of  the  proposed  Ime,  and  «haU  be  the  reprjwentotion  of  agi^^^ 

the  point  of  sight ;  Sieraibra,  CV  is  e^ual  to  the  dis-  ^V^^  ^£3^-    P™''  ^l}"?^^  ^?  ^  Xir"?  J"^"! 

tance  of  the  vinishing  point  from  the  centre  of  the  «*^"  »?»^5*.^''''^^)lo  ^^^    ^^i^Xf  ^.5 

picture ;  and  itwiiTihiady  proved  that  the  straight  P>^°*  ^^  ?"d  J°^  ^^l  ^\  ??•  ^^  '«*,?«■  'fj'i 

line  which  joins  the  centi4  if  the  picture  with  the  m  the  points  «,  6,  c :  m  «6takecrf,ao  UiataAshdl 


vanishing  p^bt  of  the  line  propoMd  u  parallel  to  the  ^1\^  cd  the  aame  proportion  which  the  onguidcf 

Matoft&t7ine.    Hence  V  S  fiTTaniaW  point  of  ^?  ^j*°  ?f ''^«"^  ?C,*^  f?^  *"nhL*?l"l 

the  line  proposed,  OV  its  distance,  and  oonkquendy.  J""*  ^  rf,  and  let  it  cut  AV  m  D ;  CD  wiU  be  the  »• 

(Prop.ir.)VSistbeieprewntationofthelinrext«na.  presentaUon  reqawed.    Foritiwy  bepiwedasmt 

edaJtn/iMtaM  last  problem,  that  a*:  *«  =  CVxAB:  BCxAV, 


ed  ad  hjlubm.  »•*  prooiem,  umao:  o c  =  i. v  x au  :  uu x « » , 

™i:JSir^*i^-:5!f5ii!?»\^.P^^        Hence  ab  :  cd=  ABxCVxDvl  CDxBVxAV. 


tive  representatioii  of  mj  given  point  b  the  fine  pro.  STT^/K  '  »«     aV^^"  l    At  HRv ^  j  r«J 

posed  Ly  be fo«nd.  Fi'Lvbg^Mde  the  same  L-  «5 ^\:  ^D  =  BV  X  AV  X  «  i :  CV  X DV xc  A  Bat 

itaiction  as  above^  make  SA  eq^  to  the  distance  of  the  ratio  of  a  «  to  c  rf  u  given,  «wl  AB.  C V.  BV^AV, 

the  given  pomt  from  8,  the  intersectioD  of  the  Ibe  ■«  *•"?  P»« ''  |>~«»  **»•."*«»  "CPy.!".  ^.^  ^Z 

pra(^;  jW  OA.  mectbgSV  b  a;  then  a  wiU  be  the  tje  point  P  u  tha«fon  given.    But  it  u  widat  tta 

iep^tatioii  rwinired.    W  is  evident  flom  the  ^^VT^^I"*l^.^^T*^*^T"^'Vt^^ 

Umma,-the  staigfat  «««.  <>»wn  ftom  the  centre  "*^ "«''*' ?5^  •,''*' ufe*"'?!.^*  "^jSf-^S^ 

andtheproposed^t.tothepointsS,V.beingpanllel  T^'^Z!^T^'^!^.jJ^'°*''t!S?if^^ 

to  each  ithSTaXqull  to  OVTSA.               **^^  draim  frMnthe^omt  of  sight  to  the«tr«ut]rof  th. 

Coa.  «.  Hence  alio  o  *,  the  lepmentation  of  AB,  V^^  "^  *«  ""PJ?^'  ^^  '^^"'"^T^^^ 

■D7poctiDiiefthep»pcsedliiie,iL7befoaDd.  cutoff,  would  pau  through  D:  hence  LD  it  the wpe. 

*                    *^   *                    '  sentatum  required. 

FSOP.IX.    Pmb.  Prop.  XI.    Trior. 

The  rcpraseatRUon  and  vurishing  point  of  any  A  straisfat  line,  drawn  from  the  centre  of  the  pe* 

streight  Ime  beine  given;  to  fiod  the  representatioR  tore,  to  the  eentre  of  any  vaaiahiBg  line,  it  at  i^ 

of  tM  peiRt  whiA  dividct  the  eiiginal  b  toy  given  anclee  to  that  vanishbg  Hne. 

mio.  Let  C,  P^*  10.  be  the  ocntreef  A*  pictuiv,  «»  Vl^ 
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^  the  centre  of  any  vmiBhing  line  SP:    the  itnuffht  being  ^ven;  to  find  tbe  vanishing  point  of  a  straight   PmpM- 

t    line  C  V  is  perpendicular  to  the  vanishing  line  SP.  Fen;  ]me,  situated  in  a  planei  whose  intersection  with,  and      ^'^•' 

^  if  not,  let  MN  be  at  right  angles  to  CV,    Let  O  be  inclination,  to>  the  perspective  plane  are  given ;  die         '^  ^^ 

tbepoint  of  sight;  and  join  OCy  OV.  Then,  because  OC  inclination  of  the  line  ptopoaed  to  that  intersection  be« 

ii  at  right  angles  to  the  perspective  plane,  every  plane  ing  also  given. 

pissing  throughout  it,  is  also  at  right  angles  to  that        Let  AB  (Fig.  12.)  be  the  intersection  of  the  plane  Pig.  12. 

pUne,  (See  £.  I9.  11.)    Therefore,  the  phine  OGV  is  with  the  pers^ctive  plane,  and  let  BAG  be  the  in- 

at  right  angles  to  the  perspective  plane ;  but  a  plane  ciination  of  the  proposed  line  to  it;  find  (Prop.  XII.) 

isatnght  angles  to  another  {dane,  when  any  straight  PV  the  vanishing  line  of  tbe  phme,  and  Q  its  centre ; 

line  drawn  in  the  one  plane  at  right  angles  to  their  and  from  Q  dnw  QS  at  right  angles  to  PV,  arid  equal 

common  section,  is  also  at  right  angles  to  the  other  to  the  distance  of  the  vanishing  line  from  the  point  of 

plane.    Therefore'MN,  which  is  drawn  in  the  picture  sight ;  from  S  draw  SVy  making  with  SQ  an  angle 

at  right  angles  to  CV,  is  also  at  right  angles  to  the  equal  to  the  complement  of  BAG  to  a  right  angle,  so 

plane  OCV,   and  consequently  at  right  angles  to  that  the  angle  V  may  be  equal  to  BAG ;  and  draw  it, 

every  line  it  meets  in  that  plane;   therefore  MN  so  that  the  angles  SVP,  BAG,  nay  look  in  opposite 

is  at  right  angles  to  OV.  But  the  vanishing  line  SP  is  ways,  then  V  will  be  the  vaniidiing  point  of  AG.    For 

also  St  right  angles  to  OV.    Therefore,  two  straight  the  vinishing  point  of  AC  is  in  the  line  PV  (Prap. 

lina,  in  &e  same  plsne,  are  both  at  right  angles  to  the  V.),  and  the  triangle  SQV  is  evidently  in  every  re« 

sttoe  line,  which  is  impossible.    Therefore,  no  line  but  apeet  equal  to  the  triangle  contained  by  the  direct  dis« 

SP  can  be  drawn  at  right  angles  to  GV  through  the  tanoe  a£  the  vanishing  line,  the  vanishing  line  itself, 

potDt  V ;  SP  is  therefore  perpendicular  to  GV.  and  the  line  drawn  mm,  the  ^e  parallel  to  the  given 

n        VTT     n  '^°^'  ^Q  ^^  therefore  eqnd  to  the  distance  of  the  va- 

Prop.  XII.    PaoB.  nishing  pomt  in  Q,  and  V  is  the  vai^shing  point 

The  centre  and  distance  of  the  perspective  plane  aought. 

being  given;   to  find  the  vanishing  line,  its  centre  p        ^j^     p 

and  distance,  of  a*plane  whose  intersection  with,  and  ^^°^'  Ai  v .    raoB. . 

indhMtion  t^  tbe  perspective  plane^  are  given.  Having  given  the  vanishing  line  of  a  plane,  its 

Tbe  vanishing  Ime  of  any  plane,  being  the  intersec-  centre,  and  distanccy  and  the  representation  of  a  line  in 

tioD  with  the  picture,  of  a  plane  drawn  through  the  that  plane,  it  is  required  to  draw,  through  a  given  point 

point  of  sight  |)aralld  to  the  original  plane,  must  be  in  that  representation,  the  representation  of  another  line 

pirslkl  to  the  intersection,  (See  Prop.  IV.)  of  that  in  that  plane,  which  makes  a  given  angle  with  the  former. 

phne;  and  the  inclination  to  the  picture  of  the  plane        Let  AB  (Fi^.  18.)  be  the  interaeotioQ  of  the  plane  in  pig.  13. 

drum  tlmaigh  the  point  of  sight,  is  eqnal  to  the  in-  which  the  original  lines  lie ;  PV  its  vanishing  line,  and 

dinstion  of  the  original  plane  to  the  pictvre,— or,  what  Q  the  centre  of  that  line :  draw  QS  at  rigfit  angles  to 

ii  the  same  thing,  the  angle  contained  by  the  straight  P  V,  and  equal  to  the  distance  of  PV  from  the  point 

line  drawn  60m  the  pomt  of  sight  to  the  centre  of  the  of  sight :  also  let  PR  be  the  given  representation,  and 

noiibiog  Ime,  and  the  straight  line  drawn  fbom  thi  Rm  given  point  in  it  It  is  requirea  to  drawthroi^ 

centre  of  the  picture  to  tiie  same  point,  is  equal  to  the  R  the  representation  of  a  line,  whose  original  asakes  a 

mdmatien  of  the  original  plane  to  the  picture,  and  is  given  angle  with  the  originid  of  PR    Join  SP,  and 

tberi^  given.  Henoe,  in  thetriangle  fbnned  by  drew*  make  die  angle  PSM  equal  to  the  given  angle,  and  let 

ing  lines  fnmi  the  point  of  sight  to  the  centresofthe  SMmeet  Pv  inM;  joinRM:  thenllMistherepresen* 

pctuie  snd  vaniming  line,  there  are  given  all  the  tation  re(]|iitred.    Since  the  angle  formed  by  c&awing  . 

angles  sad  one  side,  via.  the  distance  of  the  picture,  straight  Imea  ftvm  the  point  of  sight  parallel  toihe 

Tbe  triangle  is  therefore  given,  and  hence  the  foUow«  given  lines,  is  equal  to  the  given  angle,  the  angle  PSM 

ing  construction  of  the  problem.  is  equal  to  the  angle  contained  by  lines  drawn  from 

Ut  AB  (Fig-.  11.)  be  the  intersection  of  the  plane  the  pomt  of  sight  to  the  vanishing  points  of  the  cMrl- 

propoeed  with   the  perspective  plane ;  C  the  centre  gtnai  lines ;  but  P  being  the  vanishing  point  of  one  of 

sf  the  picture ;  and  K  the  inclination  of  ^e  plane  these  lines,  and  Q8  eqnal  to  the  distance  of  PV  from 

proposed  to  the  perspective  plane  :  from  C  draw  CD,  the  point  of  sightf  PS  mast  be  equal  to  the  distance  of 

It  right  angles  to  AB ;  draw   CO   at  right  angles  the  point  of  sight  from  the  vanishinff  point  P,  and  the 

to  CD,  end  make  CO  equal  to  the  distance  of  the  angle  SPQ  equal  to  the  angle  which  the  straight  line 

pictuv;    draw  OM  parallel  to  CD,  and  make  the  drawn  from  the -point  of  sight  to  P  makes  with  the 

«^te  MOV  equal  to  K,  and  let  O V  meet  CD  produced  line  VP.    Henoe  the  triangle  SPM  is  equal  to  that 

in  V ;  through  V  draw  PQ,  parallel  to  AB.    PQ  will  Ibrmed  by  drawing  lines  from  the  point  of  sight  to  the 

bs  tbe  vanishing  line  of  the  pJane  proposed,  V  its  oen-  vaniriimg  points  of  the  proposed  lines ;  and  PM  is  equal 

tre,  and  O V  its  distance.    This  is  clear  from  what  was  to  the  distance  of  the  vanishing  points  from  each  ottier, 

Mid  above;  for  V  is  evidently  the  centre  (Prop.  XI.)  But  the  vanishing  points  of  both  lines  (Prop.  V.) 

of  tbe  vanishing  line ;  and  the  angle  CVO  being  equal  are  in  the  line  PV  :  hence  M  is  the  vanishing  point  of 

to  VOM,  is  equal  to  K,  the  inclination  of  the  plane  the  line  whose  represenutien  is  required.    But  it  was 

propoeed  to  tlie  picture;  and  OC  being  the  distance  of  proved,  ^Ptop.  II.)  that  the  representation  of  any 

^epietiire,  the  triangle  OCV  is  equal  to  tbe  triangle  straight  line  passes  through  its  vanishing  point;  there- 

^^nned  by  joining  the  point  of  sight  and  the  centres  <^  fore  RM  is  the  representation  required. 

toe  tnetare  and  vanishing  line;  and  OV  is  equal  to        Cor.  1.  The  representation  of  one  side  of  a  triangle 

^e  distance  of  the  centre  of  the  vanishing  line  from  given  in  species,  and  situated  in  a  ffiven  plane,  being 

|pe  centre  of  the  picture.    Hence  PQ  is  the  vanishing  given,  the  representation  of  the  triangle  itoelf  may  be 

m,  V  its  centre,  and  OV  its  distance.  found  by  the  above  proposition. 

P        XIII     P  ^^  ^  Hence  also  tne  representation  of  any  phme 

*®^^      "'    raoB-  fi^ruremaybe  found;  for  every  plane  figure  maybe 

The  centre  and  distance  of  the  perspective  plane  divided  into  triangles. 
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Paop.  XV.    Prob.  Prop.  XVfl.    Paob.                         N 

To  find  the  representation  of  a  given  finite  efiraight  The  centre  and  distance  of  the  picture  being  giftn,  "'^ 
line  parallel  to  the  peta^seettve  plane.    .  to  find  the  vanishing  line,  its  centre,  and  diitinoe,  of 
(^t  AB  (Fig.  14.)  be  the  seat  of  the  given  parallel  p^es  perpendicular  to  a  line,  whose  vanishing  paint 
straight  line  on  the  picture,  and  C  the  centre  of  the  is  given, 
picture;  find  a  the  representation  of  that  extremity  of  Let  C  (Fig.  15.)  be  the  centre  of  the  picture,  sad  V  Fi^K 
the  given  straight  line  of  which  A  is  the  seat,  as  in  the  given  vanishing  point ;  join  C V,  and  dnw  CO  at      ' 
Prop.  VII.  Draw  a  b  paralld  to  AB  ;  join  C,  B ;  and  let  right  angles  to  it,  and  equal  to  the  dntance  of  the  pic* 
CB  cut  a  6  in  6;  o  6  will  be  the  repr^entation  required,  ture;  join  OV,  and  draw  OD  at  right  aogleit  to  OV,  and 
Since  the  triangles  BAG,  6  a  c^  are  similar,  AB  ^  o  6  =s  let  it  meet  CV  produced  in  D;  draw  AB  at  right  snglci 
AC  :aC=LO:  aOzstbe  ratio  of  the  straight  line,  to  DV :  then  A  B  is  the  vanishing  line  requi«KL  Forkt 
drawn  from  the  point  of  sight  to  the  original  of  a,  to  the  triangle  OVD  be  raised  up  so  as  to  be  at  rightsxiglei 
the  straight  line  drawn  from  the  same  point  to  a.  But  to  the  perspective  plane^  and  O  will  be  the  point  of 
AB  is  evidently  equal  to  the  line  of  which  it  is  the  sight,  and  OV*will  be  parallel  to  the  given  line,  (See 
seat,  the  latter  being. parallel  to  the  picture ;  hence  a  b  Def.)  and  OD  being  perpendicular  to  OV,  is  psnllel 
is  to  the  given  original  as  the  distance  of  a  from  the  to  the  proposed  plsnes.    But  AB  being  at  right  anglei 
point  of  sight  is  to  the  distance  of  the  original  of  a  to  the  plane  DOV,  is  also  parallel  to  the  propMed 
from  the  ppuit  of  si|^t    Hence  (Prop.  III.  and  Cor.)  planes.    Therefore  AOB  is  parallel  to  those  pUnci, 
il  6  is  equal  in  magnitude  to  the  representation  of  the  and  AB  is  their  vanishing  line. 
given< finite  straight  line.   >But  the  given  straight  line,  „        trtrrrT     r%    -^ 
being  parallel  to  the  perspective  plane,  is  parallel  to  ^^^^'  XVIII.    FroB. 
its  representation;  now  a  6  is  parallel  to  AB,  and  The  centre  and  distance  of  the  picture  being  given, 
therefore  to  the  given -straight  line,  and  passes  through  it 'is  required  to  draw  through  a  given  point,  tbe^t* 
a,  the  representation  of  one  of  the  extremities  of  the  nishing  line  of  a  plane  which  is  perpenaicukr  to  to- 
given  line.    Hence  a  b  coincides  both  in  direction  and  other  plane,  whose  vanishing  line  is  given;  ^aad  to  find 
magnitude  with  the  perspective  rqMresentation  of  the  the  centre  and  distance  of  that  vanishing  line, 
given  finite  straight  line*  Find  by  Prop.  XVI.  the  vanishing  point  ofltoci 

tiiot  are  perpendieular  to  the  plane,  whose  vsniabtni 

Prop.  XVI.    Prob.  line  is  given*    The  straight  line  joining  this  pmot  with 

the  given  point,  is  the  vanishing  line  sought    Forai 

The«centre^nd  distance  of  the  picture  being  given,  the  plane  whose  vanishing  4ine  is  required,  may  be 

and  also  the  vanishing  h'ne  of  a  plane,  to  find  the  va^  supposed  to  be  entirely  composed  of  perpendiculsn  to 

nishing  point  of  lines  perpendicular  -to  that  plane.  the  plane,  whose  vanishing  line  is  given,  it  is  evtdnt 

Ptg.l5.           I^tC  (Fig.  15.)  be  the  centre,  and  AB  the  given  vs.  the  vanishing  line  required  must  pass  through  the 

nishing  line ;  from  C  draw  CD,  at  right  angles  to  AB«  vanishing  point  of  these. perpendicuUirs.    The  atrai^t     i 

and  from  C  draw  CO,  at  right  angles  toCD,  and  make  Une,  which  joins  the  given  point  with  their  vsniabing 

it  equal  to  the  distance  of  the  picture ;  join  OD,  and  point,  must  therefore  be  the  vanishing  line  required, 

from  O  draw  PV  at  right  angles  to  ^,  and  let  it  The  vanishing  line  being  drawn,  ito  centre  will  be 

meet  CD  produced  hi  V ;  dien  V  is  the  pomtTequired.  determined  by  drawing  a  perpendicuUr  to  it  finim  the 

For  if  the  triangle  DOV  be  supposed  to  be  elevated  so  centre  of  the  picture ;  and  iu  distance  is  the  hvpotbe- 

as  to  stand  at  right  angles  to  the  plane  of  the  picture,  it  nuse  of  a  right^ngled  triangle^    of  which  the  ^ 

is  evident  O  wUl  be  the  point  of  sight,  and  the  plane  pendicuUr  from  the  centre  is  the  base«  the  other  aide 

AOB  will  be  panllel  to  the  original  pUme ;  andOV  being  the  distance  of  the  picture, 

being  evidently  at  right  angles,  the  plane  AOB  will  Cor.  1.  Let  BV  (Fig.  I5.i)  be  the  vanishing  line  of  PiS 

also  be  at  right  angles  to  the  original  plane,  and  con-  a  plane  perpendicular  to  the  ori^nal  plane,  whose 

•equently  parallel  to  iU  perpendiculars ;  therefore  V,  vanishing  line  is  AB ;  draw  CF  at  righUangles  to  BV, 

the  point  in  which  it  cuts  the  perspective  plane,  is  the  and  let  it  meet  BD  produced  in  A^  then  A  will  be  the 

vanishing  point  of  these  perpendiculars.     (jSee  Def. )  vanishing  point  of  lines  at  righUanglea  to  the  originsl  of 

Cob.  I.  If  the  points  D,  C.  coincide,  the  lines  OV,  BV.  For  it  is  evident  from  Prop.  XVI.  that  the  vaniA- 

•DV,  will  be  parallel,  and  the  vanishing  point  of  the  ing  point  of  lines  at  right-sngles  to  the  originsl  of  BV, 

perpendiculars  is  infinitely  distant,  as  it  ought  to  be  ;  lies  in  the  line  FC ;  but  lines  perpendicular  to  the 

for  the  vanishing  line  of  a  plane  can  only  pass  through  original  of  BV,  are  evidently  panllel  to  the  plsoe, 

the  «entre  of  the  picture  when  the  origmal  plane  is  wl^se  vanishing  line  is  AB,  and  therefbre  have  their 

perpendicular  io  the  picture,  in  which  case  its  perpen-  vanishing  points  situated    in  AB.      The   vaniahiitf 

diculars  are  parallel  to  the  picture,  and  have  no  vanish-  points,  theraore,  of  lines  at  righuanglea  to  the  originil 

ing  point.  BV  is  A,  the  point  in  which  FC  and  AV  interaca 

Cor.  8.  If  the  vanishing  line  AB  be  infinitely  distant,  each  other. 

OD,  DC,  will  be  parallel,  and  the  point  V  will  coincide  Cor.  2.  The  straijght  line  AV  is  die  vanishiog  Ime 

with  C,  the  centre  of  the  picture.    This  also  is  mani-    of  a  plane,  which  is  at  righUangles  to  the  originah, 

•festly  true ;  for  the  vanishing  line  of  a  plane  is  infinite^    whose  vanishing  lines  sre  AB  and  BV;  for  the  vsniih- 

ly  distant  only  when  that  phne  is.parallel  to  the  pic-    ing  line  of  such  a  plane  must  pass  both  through  A  sad 

lure,  in  which  case  the  perpendiculars  to  it  will  also    V.    Therefore  AB,  BV,  AV,  are  the  vanishing  Uuei 

be  at  right  sngles  to  the  picture,  and  will  therefore    of  the  three  planes  which  contain  one  of  the  snglea « 

»have  this  vanishing  point  situated  in  iU  centre.     (See    a  cube,  and  A,  B,  V,  are  the  vanishing  poinU  of  the 

Prop.  V.  Cor.  2.)  three    lines    in    which  these    planes    intellect  esck 

Cor.  8.  J>C.i  CV  =  CO  :  CV;  and  CD :  DO  =  DO :  other.                                                                  .   ,  ^ 

j)V-  Cor.  8.  If  upon  BV  as  a  diameter,  a  aemictrckte 
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906  deicribed,  cotting  AF  in  M,  then  FM  will  be  the  direct 
ki>  disttnoe  of  the  vinishing  line  BV.  This  follows  from 
r^  Cor.  8.  to  Prop.  XVI. 

Pnop.  XIX.    Frob. 

Bamg  given  the  centre  and  distance  of  the  picture* 
the  vanishing  point  of  the  common  intersections  of  two 
plines  which  are  inclined  to  each  other  «t  a  given. 
angle,  and  the  vanishing  line  of  one  of  them,  to  find 
the  vanishing  line  of  the  other. 
U.  Let  AB,  (Fig.  1 5. )  be  the  given  vanishing  line  of  one 
of  the  planes ;  and  A  the  vanishing  point  of  their  inter- 
aectioui  which  must  evidentlv  be  situated  in  AB.  Find 
bj  Prop.  XVI  I.  B  V,  the  vanishing  Ikie  of  planes  at  right- 
angles  to  lines,  of  which  A  is  the  vanishing  point,  or, 
what  is  the  same  thing,  of  planes  at  right-angles  to  the 
intersection  of  the  planes  in  question ;  find  F  the  cen- 
tre of  that  vanishing  line,  and  FM  its  distance,  ( Prop. 
XVII.) ;  join  BM,  and  make  the  angle  BME  equal  to 
the  given  inclination  of  the  planes ;  join  AE :  then 
vOI  be  the  vanishing  line  sought.  For,  if  straight  lines 
be  drawn  through  the  point  of  sight  parallel  to  the  in- 
tersection of  the  perpendicular  plane  with  the  other 
two  planes,  they  will  evidently  contain  an  angle  equal 
to  the  inclination  of  these  planes,  and  will  meet  the 
picture  in  the  points  in  which  the  vanishing  line  of 
the  perpendicular  jodane  intersects  the  vanishing  lines 
of  the  other  two  planes.  One  of  these  Hnes  therefore 
passes  through  B ;  and  the  angle  BME  having  been 
made  equal  to  the  given  angle,  the  other  /must  pass 
through  £ :  the  vanishing  line  sought^  therefore,  passes 
through  the  point  £ ;  it  must  also  pass  through  the 
point  At  (Prop.  V.)  and  AE  is  therefore  the  vanishing 
line  sought 

Prop.  XX.    Prob. 

Having  given  the  centre  and  distance  of  the  picture, 
also  the  vanishing  line  of  one  face  of  any  given  solid, 
and  the  representation  of  a  line  in  that  face;  to  find  the 
representation  of  the  whole  solid. 

The  vanishing  line  of  the  face,  and  the  representa- 
tion of  one  of  its  sides  being  given,  the  entire  repre- 
sentation of  the  face  may  be  found  by  Prop.  XIV.  Cor. 
2. ;  and  the  vanishing  points  of  the  sides  of  the  face  will 
evidently  be  determmed  by  prodocinff  the  correspond- 
\x^  sides  of  the  representation  till  they  intersect  the 
given  vanishing  line.  But  the  solid  being  given,  the 
adjacent  faces  are  inclined  to  each  other  at  given 
sngies.  Hence  the  vanishing  line  of  one  face  and  the 
vanitbing  points  of  its  sides  or  common  intersections 
with  the  adjacent  faces  being  found,  the  vanishing 
Imesofthe  adjacent  faces  may  be  determined  by  the 
hit  problem ;  and  as  the  representation  of  one  side  in 
each  of  these  fiicea  has  been  already  determined,  being 
the  aame  with  the  sides  of  the  representation  already 
found,  the  entire  representation  of  the  faces  may  be  de- 
termined by  Prop.  XIV.  Cor.  £;  and  proceeding  in  this 
manner  with  the  remaining  faces,  the  entire  represen- 
tation of  the  solid  will  be  determined. 

SECTION  IL 

TAe  perspeetive  representations  being  given,  lojind  the 

origiftaljtgures* 

Pr9p.  I.    Prob. 

Having  given  the  centre  and  distance  of  the  picture, 
and  the  representation  of  a  straight  line,  whose  origi- 
nal is  situated  in  a  given  plane,  to  determine  the  posi- 
tion and  length  of  that  original. 


Let  DH   (Fig.  16.)   be  the  vanishing  line  of  the  Ferspee- 
given  plane,  found  as  m  Prop.  XII. ;  K  its  centre,  and      tive. 
KE  its  distance ;  and  let  a  6  be  the  given  represcnU- ^—v-*-' 
tion :  it  is  required  to  determine  the  position  and  mag-''^'  ^^' 
nitude  iif  the  originid  of  a  b.  Produce  a  b,  and  let  it  meet 
the  vanishing  line  of  the  given  plane  in  D,  and  the  in- 
tersection F6  of  the  given  plane  with  the  perspective 
pUme  in  C ;  ioin  ED.     It  is  evident  that  the  angle  EDK 
is  equal  to  the  angle  which  the  original  of  a  b  toSkea  with 
FG ;  but  the  original  of  a  6  passes  through  the  point  C  ; 
therefore  the  original  of  a  6  passes  through  the  point  C, 
and  is  inclined  to  FG  at  a  given  angle ;  it  is  therefore 
given  in  position.    Again,  through  C  draw  CA  paral- 
lel to  D£,  and  join  £  a,  E  6,'and  let  them  meet  CA  in 
A,  B ;  then  AB  will  be  equal  in  magnitude  to  the  origi- 
nal of  a  b.    For  it  is  evident  from  Lemma  1.  §  1.  thBt 
CA  is  equal  to  the  distance  of  the  original  of  a  from 
C,  and  that  CB  is  equal  to  the  distance  of  the  original 
of  b  from  the  same  point  C.    Therefore  A3  is  equal  in 
magnitude  to  the  original  of  a  b. 

CoR.  To  find  the  original  of  the  points,  the  plane 
in  whi6h  it  is  situated  being  given,  find  DH  the  vanish- 
ing line  of  the  given  plane,  K  its  centre,  and  KE  its 
distance ;  and  1^  FG  be  the  intersection  of  the  given 
plane  with  the  perspective  plane.  Through  a  draw 
any  Hne  DC ;  join  ED,  and  through  C  draw  CA  p»* 
rallel  to  ED ;  join  E  a,  and  let  it  meet  CA  in  A.  The 
original  of  a  will  be  placed  at  the  distance  CA  from  C, 
and  in  a  line  drawn  in  the  given  plane,  and  inclined  to 
FG  at  an  angle  equal  to  FCA,  or  EDK.  This  is  evi« 
dent  from  I^m.  1.  §  1. 

Prop.  II.  Prob. 

Raving  given  the  representation  and  vanishing  point 
of  aline  divided;  to  find  the  ratio  of  the  parts  of  the 
original  line. 

Let  ACB,  (Fi^.  8.)  be  the  given  representation,  and  V  Fig.  8. 
the  given  vanishing  point  It  is  required  to  find  the  ratio 
of  the  originals  of  AC,  CB.  Draw  VO  any  how  inclined 
to  AB,  and,  parallel  to  it,  draw  any  line  ab;  in  VO 
take  any  point  O,  and  join  OA,  OC,  OB,  and  let  them 
meet  a'  b  in  the  points  a^  c/b  ;  then  a  C :  6  C  is  the 
ratio  required.    This  is  evident  from  Prop.  IX. 

Prop.  III.  Prob. 

Having  given  the  representation  of  a  line,  and  that 
of  a  point  whidh  divides  it  in  a  given  ratio  ;  to  find  its 
vanishing  point. 

Let  AB,  (Fig.  8.)  be  thegiven  representation ;  C  that  Fig.  8- 
of  the  point  which  divides  its  original  in  the  given 
ratio.  Through  C  draw  any  line  MCN,  and  make  MC 
to  CN,  as  the  original  of  AC  to  the  original  of  BC ;  join 
AM,  NB,  and  let  them  be  produced  to  meet  in  O. 
Through  O  draw  OV  parallel  to  MN,  and  meeting  AB 
in  V :  then  V  is  the  vanishing  point  required. 

For  it  may  be  proved,  as  in  Prop.  IX.  that  MC :  CN 
rzACBV:  AV.BC.  Hence  V  is  the  vanishing  point 
required. 

Prop.  IV.  Prob. 

Having  given  the  centre  and  distance  of  the  picture, 
and  the  representation  of  an  angle  situated  in  a  given 
plane ;  to  find  the  original  of  that  representation. 

Let  ab  /,  (Fig.  l6.)  be  the  given  representation,  pig.  is. 
Find  (Prop.  XII  )  DH  the  vanishing  line  of  the  plane 
in  which  the  original  of  the  angle;  ablis  situated  ;  find 
also  K  its  centre,  and  draw  KE  at  right-angles  to  DH, 
and  equal  to  its  distance  from  the  point  of  sight  Let 
a  6,  6  /,  be  produced  to  meet  the  vanishing  line  DH  in 
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Panpcc  D,  M;  join  ED,  EM,  and  Che  angle  DEM  will  be  oriffinaloftheangIeACB,andistlierefore'^ven.HcBee,  P^ 

*'^^      equal  to  the  original  oiabl.  ^         ^  to  find  the  point  H,  describe,  as  before,  opon  £D«  the     ^ 

^'■^''**^      For,  (Prop.  V.)  D  and  M  are  the  Tanishing  points  of  segment  of  a  circle,  containing  an  angle  equal  to  the  "^ 

the  originals  o£  ab,bl;  and  the  straight  lines  drawn  original  of  BAG ;  and  at  the  point  £  make  the  angle 

from  the  point  of  sight  to  D,  M,  are  parallel  to  the  ori-  DEO  equal  to  the  original  of  BC A,  and  let  £0  meet 

ginals  of  a  b,b  I;  and  therefore,  (E.  9th  of  1 1th  Book)  the  circumference  of  the  segment  In  O.    From  0  draw 

they  contain  an  angle  equal  to  the  original  o£ahL  But  OH  at  right-angles  to  FD  ;  and  H  will  be  the  centra 

the  straight  lines  drawn  from  the  point  of  nght  to  D,  M,  and  OH  the  distance  of  the  vanishing  line  DE. 
are  evidently  equal  to  ED,  EM,  since  EK  ia  equal  to  Prop.  VII.    Pros. 

the  distance  of  the  point  of  sight  from  K.   Therefore  the        jj^^j        .^„  ^^^  perspective  representation  of  a  tra- 
triangle  DEM  is  every  way  equal  to  the  triangle  fonn.  j^^  ^^^^  ^^  ^  given  trapezium,  to  find  the  vaniih- 

n  ^^'''TlI^^'^^^^Tii-  ^^^^^  ing  line  of  its  plane,  and  the  ^ntre  and  distance  of  that 

D,  M ;  and  the  angle  DEM  is  equal  to  the  angle  conUin-  vanishing  Kne 

ed  by  drawing  lines  from  the  p^^^^  M,        j^^  /^^^;  ^p.  ,  ^  ^^^  ^^^  reprcsenUtiou ;  P^.  n 

and  IS  therefore  also  equal  totheonginal  otab  I.  ^gcD  the  tra|iziSm  to  which  ils  origiiikl  is  similir: 

Prop.  V.  Prob.  ,  Join  AC,  BD,  and  let  them  intersect  each  other  in  I. 
Having  given  the  representation  of  a  triangle,  with  Since  the  original  of  a  6  c  <f  is  similar  to  the  original  of 
its  vanishinff  line,  its  centre,  and  distance ;  to  find  the  -^^^^'^^^  "^'^  ^^  ^^^  originals  of  d  t,  i  b,  is  equal  to 
angles  of  the  original  triangle.             ,  ^°*^  ^^^^  ^o  ^^*  «nd  "  therefore  given.    Hence  F, 
Let  a  A  /  be  the  given  represenUtion,  DH  its  van-  ^^^  vanishing  point  oidb,  may  be  found  by  Prop.  III. 
ishing  line,  and  K  iu  centre.    Produce  the  sides  of  Sect  II.    In  like  manner  i;,  the  vanishing  point  of  AC, 
the  triangle  «  6  /  to  meet  the  vanishing  line  in  the  »ay  be  found ;  but  FE,  the  straight  line  whidi  joiiw 
Fig.  16.      points  D,  M,  H ;  from  K  (Fig.  l6.)  draw  KE,  at  right  ^^e  vanishing  poinU  of  (^  4,  a  c,  is  evidentlv  the  vanish. 
angles  to  DM,  and  make  it  equal  to  the  distance  of  DM  »»«  !>»«  ©^  the  plane  of  the  original  of  the  trapesiuni 
from  the  point  of  sight ;  join  ED,  EM,  and  EH :  and  abed,  which  is  therefore  given.    Hence,  to  obtain  the 
the  angles  DEM,  MEH,  and  DEH,  will  be  equal  to  vanishing  line  of  the  original  otabcd,  find  by  Pk^ 
the  originals  of  a  A  t  a  /  4,  and  /  a  D.    This  is  evident  "I-  Sect  II.  the  vanishing  points  E,  F,  of  the  originali 
fr6m  the  preceding  proposition.  The  angles  of  the.  ori-  ofac,  rf4;  joinEP;  andEF  isthe  vanishinfflinercqui- 
ginals  of  fl  6  /  may  therefore  be  found  as  above.  «d.    Again,  since  the  original  of  6  i  c  is  similar  to  the 

p        VT   P  given  triangle  BIC,  bic  is  the  representation  of  a  tn« 

Frop.  VI.  Prob.  angle  whose  angles  are  given.  The  centre  and  distance 

Having  given  the  representation  of  a  triangle  equian-  of  its  vanishing  line  may  therefore  be  found*  ss  ia 

fular  to  a  given  triangle,  and  its  vanishing  line ;  to  Prop.  VI.  Sect  II. 
nd  the  centre  and  distance  of  that  vanishing  line.  Cor.  I.  If  the  trapezium,  whose  representation  is 

Fig.  17.  Let  ABC  (Fig.  17.)  be  the  given  representotion,  and  given,  be  a  parallelogram,  the  problem  adraiUof  an 

FD  the  vanishing  line  of  the  plane  of  its  original ;  let  easier  construction.    Let  a  6  c  ^  (Fig*  1 8.)  be  the  given  ?» 1 
AB,  AC,  and  fiC,  be  produced  to  meet  FD  in  the  represenUtion,  and  ABCD  Uie  parallelogiram  to  which  it 
pointe  P,  E,  F ;  upon  FE  describe  (  34. 8.  E. )  a  segment  is  simikr.  Let  ab,cd,ht  produced  to  meet  in  F,  and  6  c, 
of  a  circle,  containing  an  angle  equal  to  the  origmal  of  a  d  to  meet  in  E.    The  representations  of  parallel  lioei 
ACB;  and  upon  DE  describe  another  segment  of  a  intersecteachotherin  the  vanishing  point^f  their  origi- 
drde  containing  an  angle  equal  to  the  origmal  of  BAG;  nals,  (See  Prop.  II.  and  Cor.)  Therefore  F  is  the  v*. 
and  let  the  two  segments  intersect  each  other  in  the  nishing  point  of  the  originals  of  a  6^  cd;  and  E  is  the  va« 
point  O ;  draw  OH  at  right  angles  to  FD :  then  H  will  nishing  point  of  the  originals  of  &  c,  c  d.  But  the  vaniih- 
be  the  centre,  and  HO  the  distance  of  the  vanishing  ing  points  of  lines  situated  in  a  plane,  are  in  the  vaniab- 
line  FD.                                                      ^  ing  line  of  tfiat  plane ;  (see  Prop.  V.)  therefore  FC  ii 
For,  as  circles  intersect  each  other  only  in  two  points,  the  vanishing  line  of  the  plane  of  the  original  of  a  b  el 
there  can  be  no  point  but  O  in  the  plane  of  the  pic-  Again,  upon  FE  describe  a  segment  of  a  circle  FOE* 
ture,  and  above  the  line  FD,  from  which  lines  drawn  containing  an  angle  equal  to  the  original  of  6  a  tf,  or 
to  the  points  F,  E,  D,  make  with  each  other,  angles  equal  to  BAD«    Join  a  c,  and  let  it  meet  FE  in  G ;  vcA 
equal  to  the  originals  of  BAG,  BOA  ;   but  F,  E,  D^  at  the  point  E  make  the  angle  F£L  equal  to  the  origi- 
being  the  vanishing  points  of  the  originals  ofBC,  AC,  nal  of  Aa  c,  or  equal  to  BAC.    Join  LG,  and  let  it  cut 
and  AB,  the  straight  lines  drawn  from  the  point  of  sight  the  opposite  circumference  in  O.    Draw  OH  at  right- 
to  F,  E,  D,  being  parallel  to  the  originals  of  BC,  AC,  angles  to  FE :  then  H  will  be  the  centre,  and  OH  the 
and  AB,  will  contain  with  each  other  anffles  (Eu.  9th  disunce  of  the  vanishing  line  FE.    For  the  points  F, 
of  11th)  equal  to  the  originals  of  BCA  and  BAC.    The  G,  and  E,  being  evidently  the  vanishing  poinU  of  the 
lines  drawn  therefore  from  the  point  of  sight  to  F,  E,  D,  originals  of  ab,  ac,ad,  if  straight  linea  be  drawa 
must  evidently  be  equal  to  OF,  OE,  and  OD.     The  from  the  point  of  sight  to  the  poinU  F,  G,  E,  (secDef. 
segmenU  FH,  HD,  are  therefore  equal  to  those  which  7.^  they  will  be  parallel  to  the  originals  of  a  6,  a  c^  a  ^; 
would  be  made  by  drawmg  a  perpendicular  from  the  and  will  contain  with  each  other  angles  equal  to  theori- 
point  of  sight  to  the  vanishing  line  FD.    Therefore  ginals  of  6  a  rf,  bac,  or  equal  to  the  angles  FOE,  FOG. 
H  is  the  centre  of  the  vanishing  line  FD,  and  OH  is    But  there  is  only  one  point  in  the  plane  of  the  iigure. 
equal  to  its  disUnce  from  the  point  of  sight  and  above  the  line  FE,  to  which,  if  atraight  lines  be 
CoR.  If  BC,  one  of  the  sides  of  the  triangle  ABC,  be  drawn  from  the  points  F,  G,  E,  they  will  make  thean- 
parallel  to  the  vanishing  line  FD,  the  construction  is    gies  FOE,  FOG,  respectively  equal  to  given  anplca 
simpler.     In  that  case,  the  point  F  being  placed  at  an    BAD,  BAC.    It  is  therefore  clear,  that  the  lines  OF, 
infinite  disUnce,  OF  is  parallel  to  DP.    Consequently    qG  ,  OE,  are  respectively  equal  to  the  lines  drawn 
the  angle  FOE  is  equvl  to  OED  :  but  FOE  is  equal  to  ft-om  the  point  of  sight  to  the  points  P,  G,  and  E ;  sod 
the  original  of  ACB^  therefore  OED  is  also  equal  to  the    consequently  a  perpendicular  drawn  from  the  point  of 
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ipte.  sight  to  FE  will  be  equal  to  the  perpendicular  OH,  investigate  the  subject  in  its  widest  extent,  will  find  Fenpee- 

H-    and  will  intersect  F£  in  the  same  point  H  in  which  ample  information  m  the  following  treatise^,  exclusive      tlve. 

r^  OH  cuts  it.   Therefore  H  is  the  centre  of  FE,  and  OH  of  those  mentioned  in  p.  407. 

is  equal  to  its  distance.  Aleaume,  Pertpeciive  Speculative  et  PreUiquei  Paris, 

CoR.  S.  If  two  of  the  sides  of  the  representation  of  164S.    Jesuit's  Pertpeciive,  4to.  Lond.   Hure{,  Optique 

the  parallelogram  be  parallel  to  each  other,  they  must  de  Poriraiiure,  Par.  I67O.    ^merson's  Ci^ciamaihesis, 

be  parallel  to  the  vanishing  line  of  the  plane  of  the  vol.  vi.      Molton's  Perspective.     Martin's  Graphical 


originals  being  in  the  same  plane,  and  being  parallel    Verona,    1788.      Ferguson's    Perspective,   conuininff 


to  the  perspective    plane,    are  also    parallel  to  the  plain  and  practical  rules.    Valuciennes,  Elemetis  de 

line  in  which  that  plane  intersects  the  perspective  Perspective  Pratique,  Par,  1777.    Monge's  GSomeirie 

plane;  but  the  intersection  Und  vanishiiig  line  of  a  Descriptive,      Edwards  on  Perspective,    4to.      Lond. 

plane  are  parallel.    If,  therefore,  the  representations  IBOS, 

of  two  of  the  sides  of  a  parallelogram  be  parallel  to  PERSPECTIVE  MACHINES.     See  Ferguson's 

each  other,  they  will  be  parallel  to  the  vanishing  line  Perspective;  BXkd  Edinburgh  PhihsophicalJoumal,  vol. 

of  the  plane  of  their  originals.     In  this  case,  the  centre  ii.  p.  259»  for  an  account  of  a  very  ingenious  one  in* 

and  distance  of  the  vanishing  line  may  be  found,  as  in  vented  by  the  late  celebrated  Mr.  James  Watt.    See 

the  Cor.  to  Prop.  VJ.  Sect.  II.  also  Optics,  Vol.  XV.  p.  655,  for  an  account  of  Rama* 

Cob.  8.  If  abed  the  representation  of  a  parallelo-  den's  Optigraph. 

gnuB,  and  H  the  centre,  and  HO  the  disUnce  of  the  PERTff,  the  capital  of  Perthshire,  ranks  as  a  dty  ; 

vanishing  line  of  the  plane  of  that  parallelogram,  be  in  the  order  of  royal  burghs  it  stands  next  to  Edin- 

given ;  we  ratio  of  the  adjacent  sides  of  the  original  burgh ;  and  is,  unquestionably,  the  finest  provincial 

naralielomm  may  be  found  as  follows :  Let  ab,cd,  and  town  in  Scotland.    Perth  is  a  place  of  great  antiquity, 

be,  ad,  (Fig.  1 8.)  when  produced,  meet  each  other  in  F  and,  as  such,  the  early  periods  of  its  Mstory  are  involv- 

and  E ;  then  FE  will  be  the  vanishing  line  of  the  plane  ed  in  obscurity.    Nothmg  certain  is  known  as  to  the 

c^the  original  of  abed,  and  will  therefore  pass  through  origin  and  etymology  of  the  name.    Lord  Hailes  says, 

the  given  point  H,  its  centre.    From  H  draw  HO  at  with  regard  to  it,  "  I  have  been  favoured  with  difut-m 

nght-anglea  to  FE,  and  make  it  eaual  to  the  disUnce  ent  interpreUtions  of  the  word ;  not  knowing  which  to 

of  FE  from  the  point  of  sight ;  produce  a  c  to  meet  FE  choose,  I  judge  it  best  to  omit  them  all."   On  the  esta- 

m  G ;  loin  OG,  and  let  it  mark  the  circumference  of  a  blishment  of  Christianity  in  this  part  of  the  country,  a 

drde  described  about  the  triangle  FOE  in  L ;  join  church  was  built  in  Perth,  and  dedicated  to  St  Jdin 

FL :  then  EF  shall  have  to  FL  the  same  ratio  which  the  the  Baptist  From  this  circumsUnce,  the  town  obu? n- 

original  of  a  &  has  to  the  original  of  b  c.    For  it  is  evi-  ed,  at  an  early  period,  the  name  of  St  John's  town,  or 

dent  that  the  angles    FOG,  FOE,  are  equal  to  the  St  Johnston,  and  by  this  name  it  is  often  known  m 

angles  contained  by  the  straight  lines  drawn  from  the  history ;  but  it  is  said  this  new  name  is  not  realised 

pomt  of  sight  to  the  points  F,  G,  E ;  but  F,  O,  E,  are  in  any  ancient  charters. 

the  vanishing  poinU  of  ab,a  c,  and  a  d.    Therefore,  Tacitus,  in  his  life  of  Agricda,  marks  the  progress 

the  angles  contained  by  lines  drawn  from  the  point  of  of  that  general,  m  his  third  campaign,  in  these  words, 

si^ht  to  F,  G,  E,  are  equal  to  the  originals  ofbac,bad.  *'  vastatu  usaue  ad  Taum  (oBstttario  nomen  est)  nationibusJ* 

Therefore,  the  angles  FOG,  FOE,  are  equal  to  tbeori-  And  some  cnnmiders,  anxious  for  the  honour  of  Perth, 

ginala  elf  b  a c,  bad:  but  FOG  is  equal  to  FEL ;  and  have  mformed  us,  that  the  Roman  aoldiers,  when  they 

the  angle  FOE  being  equal  to  the  original  of  bad,  came  in  sight  of  Uie  town,  and  saw  the  beautiful  river, 

the  supplement  of  FOE  is  equal  to  the  supplement  of  and  the  extensive  plains  by  which  the  town  is.  sur» 

the  original  of  bad.    That  is,  FLO  is  equal  to  the  rounded,  exclaimed  m  astonishment,  ecce  Tiberis!  ece^ 

original  ofcba.    The  triangle  FLE  is  therefore  equi.  Camous  Martius  !  This  part  of  its  history  is  very  apo« 

angular  to  the  original  of  abc;  and  EL  has  to  FL  the  crypml ;  but  certainly  it  was  paying  a  compliment  to 

same  ratio  which  the  original  of  a  6  has  to  the  original  the  Tiber,  and  th^  Campus  Martins,  to  compare  them 

of  be.   If  a  6,  dc,  be  parallel  to  each  other,  and  there-i  to  the  Tay  and  the  plains  of  Perth.    Chalmers,  in  hie 

fore  to  EH,  the  original  of  abc,or  adc,  will  be  equi*  Caledonia,  voL  i.  p.  104,  has  endeavoured  to  show  that 

angular  to  OGE,  and  GE  will  have  to  EO  the  ratio  of  ad  Taum  cannot  possibly  mean  to  the  Tay  ;  as  Agricok 

the  original  of  a  6  to  that  of  6  c.  experienced  so  much  opposition  tir  penetrating  into 


Perthshire  in  his  sixth  campaign,  he  concludes  l£at  he 

ScHouuM.  could  not  have  penetrated  ad  Taum  in  his  third/ to  which 

the  words  refer.    He  therefore  supposes  that  the  words 

The  propositions  demonstrated  in  this  section  are  apply  to  the  Solway  Frith ;  and  supports  his  conjee- 

useful  in  the  examination  of  pictures.  That  an  accurate  ture  by  etymology^  telling  us  that  tau  means  anything 

judgment  of  a  picture  may  be  formed,  it  is  necessary  spread  out ;  and  was,  therefore,  applicable  to  the  am 

that  the  centre  and  distance  of  the  picture,  and  the  of  the  sea  at  Solway.    We  can  only  stop  to  say,  th«t 

position  of  the  vanishing  line  of  the  plane  on  which  we  do  not  consider  his  reasoning  as  at  all  aatisfiictofj. 
the  original  objects  are  situated  should  be  known,  and        The  first  authentic  information  that  we  have  reapeo^ 

these  may  often  be  determined  by  means  of  the  pre<  jng  Perth,  occurs  in  the  reign  of  William,  King«rSoP*» 

ceding  propositions.  land,  who  granted  a  charter  to  the  town,  which  ^  ^^ 

The  third  end  fourth  sections  of  the  doctrine  of  per«  in  existence^    This  charter  was  giren  on  the  10th  day 

apective  relate  to  objecU  of  a  more  complex  or  less  es«  of  October,  ISIO.    It  JMHda  that  this  king  narrowly 

sential  nature :  into  the  discussion  of  these  our  limits  escaped  beingdiB»wifed  in  the  town  of  Perth,  by  a 

do  not  permit  ua  to  enter.    The  reader  who  wishes  to  taddai  |piMBwSaon  of  the  river  Tay.    He^or  Boeee 
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Partb.  gives  us  a  most  formidable  account  of  this  inundatioD. 
He  informs  us  that  the  town  was  entirely  destroyed,  and 
that  the  king's  youngest  son,  with  fourteen  of  his  house* 
hold,  were  swept  away.  He  tells  us,  moreover,  that 
the  king  built  a  new  city  about  two  miles  farther  do:im 
the  river,  and  that  this  is  the  present  city  of  Perth ; 
the  name  of  the  ancient  city  being  Bertha.  Boec^  has 
been  followed  in  this  account  by  Camden,  Buchanan, 
&c« ;  but  there  can  be  little  doubt  that  the  account  is 
in  most  respects  entirely  &bulou8.  There  is  no  reason 
to  doubt  the  circumstance  of  the  inundation  ;  for  it  is 
particularly  mentioned  by  Fordun,  a  writer  of  higher 
antiquity,  and  higher  authority  than  Boece.  But  he 
says  nothing  of  the  change  of  the  name  or  situation  of 
the  town ;  he  tells  us  expressly  that  the  king,  with  all 
his  household,  escaped,  and  that  no  lives  were  lost,  the 
citizens  having  saved  themsdves  either  by  flight,  or 
by  taking  refuge  in  the  highest  parts  of  the  houses. 
Still  more  completely  to  refute  this  story  of  Boece»  the 
late  Mr.  Scott,  an  industrious  antiquary,  and  for  a  long 
time  senior  minister  of  Perth,  has  shown  from  charters 
granted  before  and  after  this  inundation,  that  the  town 
of  Perth  has  had  the  same  name,  and  the  dame  situation, 
from  the  earliest  time  that  it  is  mentioned  in  history, 
till  the  present  day. 

Perth,  from  its  central  situation,  was  always  consi- 
dered as  a  military  station  of  the  first  importance ;  as 
such  it  was  strongly  fortified ;  and  has  been  the  scene 
of  many  warlike  achievements.  After  the  unfortunate 
battle  of  Falkirk,  which  was  lost  through  the  jealousy 
which  the  Scottish  chiefs  began  to  entertain  of  Wal- 
lace, Edward  I.  strongly  fortified  Perth,  which  became 
the  residence  of  his  deputies  ;  his  son  Edward  resided 
there  for  some  time ;  he  was  succeeded  by  Sir  Aymer 
de  Vallance,  who  gained  a  decisive  victory  over  Bruce 
at  Methven,  in  the  neighbourhood  of  Perth.  After 
the  death  of  Bruce,  Edward  Baliol,  by  a  bold  enter- 
pnze,  made  himself  master  of  Perth  and  of  the  kins- 
clom  of  Scotland,  after  having  fought  the  bloody  battle 
of  bupplin,  in  the  immediate  neighbourhood,  which 
was  so  fatal  to  many  noble  families  m  the  country,  and 
almost  extinguished  the  name  of  Hay ;  the  only  root 
that  was  left  being  a  child,  of  whom  the  lady  of  the 
chief  was  then  pregnant.  Perth  continued  to  be  the 
favourite  residence  of  the  kings  of  Scotland  till  the 
death  of  James  I.  who  was  murdered  in  the  Blackfriars 
monastery  ;  and  both  he  and  his  c^ueen  were  buried  in 
the  Carthusian  monastery  in  that  city. 

Perth  is  famous  for  furnishing  that  problem  in  Scot- 
tish history,  the  Gtmnrie  contpiracy.  Part  of  the  wall 
of  Cowrie  house  still  remains.  The  site  of  it  is  chiefly 
occupied  by  the  county  buildings  and  the  lail.  All 
attempts  to  give  a  satisfactory  explanation  of  this  trans- 
action have  utterly  failed.  The  plot,  if  indeed  a  plot 
there  wib,  on  which  side  soever  it  originated,  seems  to 
have  been  moft  awkwardly  constructed;  and  it  is 
scarcely  possible,' on  any  principles  of  common  sense,  to 
fix  a  plausible  imputation  on  either  party.  Public  opi- 
nion has  always  run  strong  against  the  king ;  and  the 
late  Mr.  Scott,  in  his  *'  History  of  the  life  and  death  of 
John  Earl  of  Cowrie,"  has  laboured  most  assiduously 
to  fix  the  charge  of  a  conspiracy  upon  the  king.  His 
aoooont,  however,  leaves  an  impression  on  the  mind 
the  Tr#»ry  reverse  of  what  he  wished  to  produce ;  for  it 
clearly  appears  that  the  kind's  attendants  became  anx- 
ious when  he  was  missing  i  it  farther  appears,  from  the 
aame  account,  that  Cowrie  went  into  his  own  house 
under  the  pretence  of  obtaining  accuiMp  infinrmation ; 


that  he  came  out  again  and  told  the  king's  attnidiDU  h 
who  were  in  the  court  below,  that  hU  majtshf  imimik  *-> 
for  Falkland  ;  and  that  the  nobles,  &c.  who  attended 
the  king  were  calling  for  their  horses  to  follow  bim, 
when  he  was  seen  struggling  at  a  window  and  ctllinff 
out  «  treason."  Such  are  the  facts  stated  by  a  seslotu 
advocate  for  the  innocence  of  Cowrie  and  bis  brother  • 
how  far  they  can  be  reconciled  with  such  an  opinion' 
jet  those  who  think  themselves  competent  to  the  task 
determine. 

Shortly  after  this  transaction,  James  conferred  several 
additional  privileges  on  the  town  of  Perth,  by  way  of  pi- 
cifyingthe  inhabitants  for  the  loss  of  Gowne,  their  pro* 
yost,  to  whom  they  were  much  attached.  In  April,  m\, 
James,  by  a  strange  anomaly  in  adminidtr&tion,  wai 
made  provost  of  Perth.  The  truth  of  this  anecdote 
rests  on  the  authority  of  a  manuscript  journal,  stiU  ex- 
tant, written  by  Dundee,  a  respectable  citizen  of  Perth, 
who  was  present  on  the  occasion.  His  words  are,  "On 
the  XV.  Apprill,  in  apno  a  thousand  VI.  hundred  ane 
yeir,  the  kingis  majestic  came  to  Perth,  and  thit  itme 
day  he  was  made  provost  with  ane  great  scerlane  (skir- 
ling) of  the  courteoures,  and  the  bankeit  was  meid  it 
the  crois,  and  the  kingis  majestie  was  set  doune  thereat, 
and  six  dozen  glasses  brokine,"  &c.  In  whatever  way 
we  are  to  understand  this  transaction,  it  is  certain  dut 
in  the  Cuildry  Register  for  the  year  1601,  there  it  the 
following  entry,  parcere  suhjeciu  et  debellare  iuperbot; 
and  under  this  motto,  James  R.  all  written  in  thekin^'i 
own  hand. 

In  ancient  times  the  magistrates  of  Perth  freqoentlj 
used  their  power  with  great  indiscretion.  They  oden 
quarrelled  with  the  neighbouring  barons  and  gentry, 
who,  in  consequence,  forbade  the^r  tenants  and  vassals 
to  furnish  provisions  to  the  town.  On  such  occasions, 
the  magistrates  were  accustomed  to  sally  forth  with  a 
numerous  armed  population  at  their  back,  to  bun 
down  the  residences,  and  plunder  tlie  lands  of  the  oh* 
noxious  barons.  An  instance  of  this  kind  occun  in 
the  reign  of  James  the  Third,  in  the  year  I46l,  ot' 
which  the  following  record  remains :  "  Be  it  kend  till 
all  men  be  thir  present  letters,  we,  Laurence  Lord 
Oliphant  of  Aberaalgie,  Knight,  to  have  quyt,  damit, 
and  dischargit  alderman  counsul  and  communitie  ot' 
the  burgh  of  Perth,  for  now  and  ever,  of  the  doune- 
casting  of  the  hous  of  D  up  line,  and  of  the  spoilseatioo 
of  it  and  of  Aberdalgie  in  special,  and  of  all  snd  sun* 
drie  actions,  quarrelis  and  pleyis,  &€•' betwixt  us  and 
them,  untill  the  day  of  the  making  of  thtr  present 
writis,  but  reservation,  fraud,  or  guyl."  The  magif- 
trates  also  received  a  remission  under  the  great  seal, 
dated  5tli  February,  1526,  for  burning  the  house  of 
Craigie  in  the  neighbourhood. 

Before  the  Reformation,  Perth  was  a  city  of  charchcs 
and  palaces  ;  and  elegant  as  its  present  appearance  iii 
it  is  nevertheless  very  ins)gni6cant  when  compared 
with  its  former  splendour.  The  Blackfriars  Monastery 
was  a  magnificent  structure  ;  it  was  founded  by  Alex- 
ander II.  and  served  as  a  royal  residence  when  the 
kings  of  Scotland  were  in  Perth.  Jaunes  I.  was  mor* 
dered  in  it,  as  has  already  been  stated.  It  stood  on 
the  grounds  still  called  the  Blackfriars,  behind  the 
present  Crescent.  The  Carthusian  Monastery,  or  the 
Charterhouse,  was  also  a  royal  palace;  it  was  the  ooW 
possession  which  the  order  had  in  Scotland ;  it  stood 
nearly  on  the  spot  where  the  hospitail  now  stands,  and 
was  endowed  by  James  I.  This  enlightened  princfi 
observing  the  scandalous  lives  of  the  Romish  dtrg[» 
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itb.  invited  the  Carthusian  Monks,  one  of  the  most  rigid 
^  orders  in  the  church  of  Rome,  to  settle  m  Scotland, 
that  by  their  instructions  and  example  they  might  rec- 
tify the  abuses  which  had  crept  into  the  church,  and 
especially  reform  the  lives  of  the  clergy.  But  this  was 
in  object  to  be  accomplished  by  odier  means.  The 
sane  prince  also  encouraged  the  Grey  Friars,  or  Obser« 
Tsnttnes,  to  settle  in  Perth.  Their  convent  stood  on 
the  ground  stOl  known  by  the  name  of  the  Oreyfriars* 
baiying-ground.  Knox  tells  us  that  the  convent,  when 
destroyed,  was  well  provided  both  with  comforts  and 
loxuriea ;  that  their  sheets,  blankets,  and  table  linen, 
were  equal  to  those  of  any  Earl  in  'Scotland ;  and 
though  there  werd  only  ei^t  persons  in  it,  there  were 
found  eight  puncheons  of  salt  beef,  and  wine,  beer,  ale, 
&c  in  abundance.  These  brethren  seem  not  to  have' 
been  incommoded  by  their  vows  of  poverty.  The  Mo- 
nsstery  of  the  Carmelites,  or  White  Friars,  stood  a  lit- 
tle to  the  west  of  the  town,  near  the  place  now  called 
Dovecotland.  St  Catherine's  church  stood  on  the  land 
still  called  St  Catherine's ;  St  Paul's  not  far  from  the 
modem  church  of  the  same  name.  St.  Magdalene's 
and  St  Leonard's  stood  on  the  lands  which  still  beat 
tbeee  names.  There  was  also  a  chapel  of  Iioretto, 
which  stood  on  the  north  side  of  the  South  Street, 
about  mid- way  between  the  Port  and  Meal  Vennel. 

Not  a  vestige  of  any  one  of  these  buildinga  now  re- 
Dudns.    St  John's  church  is  the  only  religions  building 
which  escaped  the  rage  of  the  reformers ;  who  began 
the  woi4i  of  destruction  under  the  following  circum- 
stances :^The  Queen  Regent  having  heard  that  the  re- 
formed doctrines  had  been  openly  embraced  at  Perth, 
smmnoned  all  the  Protestant  preachers  in  the  kingdom 
to  appear  at  Stirling,  and  answer  for  their  conduct,  oti 
the  10th  day  of  May,  1559.    The  people  flocked  in 
multitudes  to  attend  their  preachers  to  the  place  of 
trial.    The  queen  became  alarmed;  and  empowered 
Erskine  of  Dun  to  promise  to  the  Protestant  preachers 
that  the  trial  should  be  abandoned,  provided  they  and 
their  followers  did  not  approach  any  nearer  to  Stirling. 
Upon  the  fakh  of  Uiis  promise,  they  all  stopped  at  Perth. 
When  the  10th  of  May  came,  however,  the  persons 
who  had  been  summoned  were  publicly  oallea  to  ap« 
pear  fat  trial,  and  though  they  nad  kept  away  at  the 
queen's  request,  they  were  pronounced  outlaws  for  not 
appearing.    Things  were  in  this  situatiotr  when  Knox 
arrived  in  Perth.    On  the  1 1th  of  May,  the  ^y  after 
the  iniquitous  proceedings  at  Stirling,  Knox  preached 
in  St  John's  ^urch  a  roost  forcible  sermon  against  the 
idolatry  of  the  church  of  Rome.     The  most  respectable 
part  of  the  congregation  was  dispersing  peaceablv, 
when  the  indiscretion  of  a  priest,  who,  immediately 
after  Knox's  sermon,  was  proceeding  to  decorate  the 
altar  for  the  purpose  of  celebrating  mass,  inflamed  the 
mind  of  the  multitude  with  ungovernable  fury.    They 
flew  upon  the  pictures,  images,  and  altars,  and  demo- 
lished diem  in  an  instant :  they  next  proSceeded  to  the 
monasteries,  and  in  a  few  hours  these  stately  buildinga 
were  nearly  levelled  with  the  ground.    Such  was  the 
commencement  of  the  demolition  of  the  religious  houses 
in  Scotland,  begun  evidently  without  any  premedit»- 
tion,  and  condenmed  at  first  by  the  Protestant  teach- 
ers ;  but  continued  afterwards  on  principle,  and  forti- 
fied by  the  maxim  that,  ''  iht  best  way  to  drive  away  the 
dams  is  to  full  domn  their  neits." 

On  recerving  intelligence  of  these  events,  the  Queen 
immediately  marched  against  Perth  with  an  army  of 
7000  men.  So  zealous,  however,  were  the  friends  of 
die  Reformadon,  that  they  instanUy  rallied  round  the 
Lords  of  the  Congregation,  and  mailed  the  length  of 
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Auchterarder  to  meet  the  Qneen.  Both  parties  being  Ptrtii. 
unwilling  to  risk  an  engagement,  terms  of  accommo- 
dadon  were  proposed  md  accepted.  The  substance  of 
these  terms  was»  that  the  gates  of  Perth  should  be 
thrown  open  to  the  Queen,  that  both  armies  shduld  be 
disbanded,  and  that  no  foreign  soldiers  should  approadi 
within  three  miles  of  the  town.  The  ardcles  of  agree«i 
ment  wereinstandy  broken  on  the  part  of  the  Queen, 
who,  on  leaving  Perth,  introduced  a  garrison  of  600 
French  troops  to  overawe  the  inhabitants*  When  the 
cause  of  the  Reformation  was  every  where  else  tri« 
urophant,  Perth  continued  to  be  oppressed  by  this  gar- 
rison. The  inhabitants  being  no  longer  able  to  endure 
this  injustice,  rose  in  a  body  to  expel  the  French  tcoope 
by  force.  Lord  Ruthven,  and  Haliburton,  provost  of 
Dundee,  came  to  their  assistance.  Ruthven  attacking 
the  town  on  the  west,  and  Haliburton,  with  the  people 
of  Dundee,  attacking  it  with  ardllery  from  the  bridge, 
the  garrison  was  forced  to  capituUte  on  the  26th  of 
June,  1 569.  After  the  loss  of  Perth,  the  Qneen  attempt- 
ed to  seize  Stirling.  Three  hundred  of  the  inhabit* 
ants  of  Perth  marched  to  its  relief,  under  the  leaders 
of  the  cbngregadon ;  and,  to  show  their  devotedness  to 
the  cause  in  which  they  were  engaged,  they  went  out 
of  the  town  with  ropes  about  their  necks,  solemnly  de- 
nouncing, that  whosoever  deserted  the  good  work 
should  with  these  ropes  be  hanged.  From  this  dr- 
cumstance  arose  the  proverb  of  ^/.  Johnston's  Ribbands, . 
which>  throughout  Perthshire,  means  a  halter  for  a 
malefactor. 

Perth  made  a  show  of  resistance  against  Cromwell, 
in  favour  of  Charles  XL  It  was  totally  unprovided 
with  the  means  of  defence ;  but,  through  a  stratagem, 
it  managed  to  conceal  its  weakness;  and  to  present  an 
appearance  of  determined  resistance;  in  consequence 
of  which  it  obtained  honourable  terms  from  the  con- 
queror, who,  when  he  knew  the  trick  which  had  been 
Eractised  upon  him,  coolly  remarked  that  he  was  sorry 
e  had  not  time  to  seise  and  hang  the  fellow  who  had 
imposed  upon  him.  While  Cromwell  was  at  Perth, 
one  of  the  inhabitants,  of  the  name  of  Reid,  came  to 
him,  and  presented  a  bond  granted  to  him  by  Charles 
IL  for  defraying  the  expence  of  his  coronadon  at  Scone. 
Reid  demanded  payment  of  the  bond  from  Cromwell : 
the  latter  asked  him  whether  he  was  not  mad  ?  and 
said,  "  I  am  neither  Charles  Stuart's  heir  nor  executor." 
Then,"  says  Reid,  in  the^hraseology  of  Scotch  law* 
you  are  a  vicious  intromitter."  Cromwell  observed 
to  those  who  were  with  him,  that  it  waa  the  boldest 
speech  that  ever  had  been  made  to  him.  Cromwell  built 
a  strong  citadel  on  the  south  side  of  the  town.  Many 
of  the  nouses  were  demolished,  to  furnish  materials  £at 
this  work,  and  the  inhabitants  were  exposed  to  great 
hardships  and  privations :  the  remains  of  several  of  the 
religious  houses  were  applied  to  the  same  purpose. 
The  citadel  was  surrounded  by  a  deep  ditch,  which  has 
received  the  rubbish  of  the  town  ever  since,  and  is  not 
vet  completely  filled  up.  A  part  of  it,  containing  water 
u  still  to  be  seen  in  the  immediate  vicinity  of  the  towQ. 
Perth  had  been  considered  as  the  capital  of  Scotland 
till  the  reign  of  James  HI.  and  it  was  only  in  the  year 
1482  that  It  yielded  precedence  to  Edinburgh.  In  an- 
cient times  Perth  was  not  more  disdnguished  as  the 
capital  of  the  kingdom,  and  as  a  royal  residence|  than 
as  an  emporium  of  commerce.  Tins  is  evident  from 
the  following  disdch  of  Alexander  Necham,  an  Eng- 
lishman, who  read  lectures  at  Paris,  in  1160,  and  died. 
Abbot  of  Exeter,  in  1227.    We  quote  from  Camden : 

**  Tnnris,  ample  Tai,  per  ram,  per  oppMs^  per  Perth ; 
Begnom  smtcDtiDt  isthu  mbit  ope^*' 

So 
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Perth.  It  18  said  that  Perth  carried  on  a  very  active  and 
extensive  commerce  with  the  Netherlands.  Of  this 
we  had  an  unexpected  proof  a  few  years  ago.  When 
the  foundation  of  the  Parliament  House^  (which  stood 
on  the  north  side!  of  the  High  Street  of  Perth,  in  what 
is  still  called  the  Parliament  Close,)  was  cleared  out  to 
make  room  for  the  present  buildings,  an  immense 
number  of  small  silver  coins  were  dug  out,  in  such  a 
state  of  oxidation,  that  they  adhered  together  in  one 
concrete  mass,  and  many  of  them  crumbled  to  pieces 
on  being  touched  t  on  being  heated,  almost  to  fusion* 

in  charcoal,  a  great  number  of  then^  were  recovered,  ^  ^ 

and  the  legend  rendered  quite  distinct.  Several  of  advance  the  interests 'of  liter^ure  in  the  town  and 
them  were  of  Alexander  of  Scotland,  and  Edward  of  county.  By  a  minute  of  their  piooeedtngs,  extncted 
England ;  but  the  f;reat  majority  were  Flemish,  bear-  from  the  records  of  the  University  of  St  Andrew's,  of 
ing  the  names  of  different  Counts  of  Flanders ;  many     '  *      *      '  ' "    '  ^""     ' 


th^  Earl  of  Tullibardine  pfedged  himself  to  u«e  all  bis  M 
influence  to  obtain.  But,  before  applying  for  s  char-  ^^ 
ter,  it  was  judged  expedient  that  all  matters  should  be 
arranged  with  the  town  of  Perth.  For  this  purpose, 
the  Earl  of  Tullibardine,  and  the  provost  of  the  0:d 
College,  St.  Andrew's,  sUted  to  the  magistrates  of 
Perth  their  wishes  upon  the  subject.  The  magistiates 
met  their  views  with  great  cordiality,  and  made,  what 
the  Professors  of  St.  Andrew's  confessed  to  bea  vety 
liberal  offer,  for  promoting  ao  desirable  an  objecu  It 
Ss  but  justice  to  the  magistrates  of  Perth  to  show  the 
efforts  which  they  were  willing  to  make  in  order  to 


also  had  the  names  of  Bishops,  such  as,  EpiscopuM 
Guido,  on  the  one  side,  and  Monela  Mantes,  on  the 
other.  This  circumstance,  even  in  the  absence  of  histo- 
rical documents,  would  have  been  sufficient  to  prove, 
that  a  commercial  intercourse  had  existed  between 
Perth  and  the  Low  Countries. 

Perth  never  having  been  the  seat  of  a  university, 
dannot  be  expected  to  be  particularly  distinguished  as 
the  residence  of  learned  men.  We  believe,  however,  we 
may  state  with  confidence,  that  Perth  was  the  first 
place  where  Hebrew  learning  was  taught  in  Scotland. 
It  was  introduced  by  Mr.  John  Row,  Uie  first  Protest- 
ant minister  of  Perth.  Row  was  a  learned  man,  had 
been  bred  an  advocate,  and  afterwards  had  resided 
long  in  Italy,  where  he  was  known  and  esteemed  by 
several  Popes  and  Cardinals.  In  1558  he  returned 
to  Scotland,  invested  with  the  character  of  nuncio 
or  legate,  by  Paul  IV.  with  special  instructions  to 
oppose  Knox  and  the  other  reformers.  He,  how- 
ever, soon  yielded  to  the  force  of  truth,  and  was  ap- 
pointed minister  of  Perth.  He  had  acquired  the  know- 
ledge of  the  Hebrew  language  when  abroad,  and  he 
taught  it  first  to  his  own  family  at  Perth.  His  children 
were  so  familiar  with  it,  that  they  could  read  a  chap- 
ter in  the  Hebrew  Bible  with  as  much  ease  as  they 


could  read  English     His  grandson,  John  Row,  who    ed." 


date,  April  13,  1698,  the  magistrates  and  council  of 
Perth  declare  their  willingness  to  contract  with  the 
university,  to  furnish  them  with  the  aocommodatioQ 
following,  viz. 

"  For  a  divinity  college,  twenty  convenient  fa. 
shonable  roumes,  with  kitchen,  cellars,  birders,  brew- 
house,  gardens  double  dyked,  and  other  apertiiienu 
necessar. 

•'  For  a  philosophy  college,  stxtie  convenient  rouaci 
for  students,  some  whereof  for  noblemen's  sons,  some 
for  gentlemen's  sons,  and  the  rest  for  men's  sons  ofor- 
dinary  quality,  with  convenient  schools,  kitdiens,  cel- 
lars, larders,  brew-houses,  and  other  office-houses  ne- 
cessar, with  ane  double  dyked  garden,  vdarly,saiB- 
mer-house  and  houses  of  office,  and  ane  convenient 
church  for  the  whole  universitie. 

"  And  as  for  the  other  philosophy  college,  the  ma- 
gistrates and  council  are  willing  to  give  ane  conveni- 
ent  spot  of  ground,  with  ane  garden  in  such  ane  place 
of  the  toune  as  the  masters  of  the  universitie  and  they 
shall  find  most  convenient;  and  to  concur  with  the 
saids  masters  of  the  universitie,  to  address  the  lungi 
parliament  and  countrey,  and  to  use  aU  methods  ioa* 
ginable  for  procuring  ane  fond  to  build  that  .ooUege. 
For  prosecuting  of  which  design,  the  kindness  of  m 
nobiuty  and  gentry  of  Perthshu%  is  not  to  be  dooU- 


was  principal  of  King^s  College,  Aberdeen,  in  the  de- 
dication of  a  Hebrew  Grammar  to  the  Earl  of  Kin- 
noul,  says,  '^  the  Hebrew  language  has  a  claim  upon  me 
by  hereditary  right.  It  attracts  me  much  in  the  same 
manner  as  my  native  soil,  for  my  grandfather  is  re- 
ported to  have  been  the  first  who  introduced  Hebrew 


Few  towns  in  Britain,  in  the  present  day,  woold 
make  such  a  stretch  to  obtain  a  university.  The  pro- 
fessors were  perfectly  satisfied  with  the  terms,  and  afv 
pointed  certain  individuals  of  their  number  to  meet 
with  the  magistrates  of  Perth,  with  a  view  to  procure 
funds  for  building  the  third  college,  which  was  then 


learning  into  Scotland ;  and  my  father,  when  he  was    judged  necessary.    But  here  the  documents  fadl ;  i& 


a  child  of  about  four  or  &ve  years  of  age^  was  taught 
to  read  the  Hebrew  alphabet  before  he  knew  the  let- 
ters of  his  native  tongue." 

Perth  seemed  at  one  time  to  be  in  the  fair  way  of  hav- 
ing the  honour  of  a  university.  This  is  a  fact  which 
seems  to  have  escaped  all  our  topographical  writers, 
and  we  owe  our  knowledge  of  it  to  documents  lately 
discovered  at  St.  Andrew's,  and  now  lodged  with  the 
Literary  and  Antiquarian  Society  of  Perth.  They  relate 
to  a  negociation,  which  we  heartily  wish  were  resumed, 
of  trandating  the  University  of  St.  Andrew's  to  Perth. 
The  measure  originated  with  the  masters  of  the  Uni- 
versity of  St.  Andrew's  in  the  year  1697^  and  they  re- 


fiuther  traces  of  the  transaction  are  loat,  and  no  ligbt 
can  be  cast  on  the  subject,  either  from  the  records  of 
the  College  of  St.  Andrew's,  or  of  the  town  of«  Perth. 
Should  the  measure  of  transferring  the  College  of  St 
Andrew's  to  any  other  place,  ever  be  again  seriously 
contemplated,  Perth  still  possesses  adl  the  advantages 
which  formerly  recommended  it,  with  this  in  additioBf 
that  the  necessary  buildings  might  be  furnished  with 
no  loss  to  the  public,  and  little  expence  to  the  parties 
concerned.  The  Depot,  within  a  quarter  of  a  mile 
of  the  town,  can  never  again  be  required  for  the 
purpose  for  which  it  was  built ;  it  is  erected  of  the 
most  substantial  materials,  and  might  8u|>ply  ample 


quested  and  obtained  the  assistance  of  the  Earl  of    and  elegant  accommodation  for  ali  the  protiessors  and 
Tullibardine,  their  chancellor  at  that  time.  Principal    students  in  Scotland. 


Secretary  of  State  for  Scotland.  They  consulted  Sir 
James  Stewart,  the  Lord  Advocate,  and  Sir  Patrick 
Home,  the  Solicitor-General,  as  to  the  legality  of  the 
measure,  who  gave  it  as  their  opmion  that  there  was 
no  o^ection  in  point  of  law,  and  that  it  might  easily 


Some  of  the  reasons  for  transferring  the  ooUece  to 
Perth,  as  stated  in  the  minutes,  are  curious.  Witn  re- 
gard to  Perth,  its  central  situation  ia  obvious,  and  of 
course  much  insisted  on ;  and  then  ita  vicinity  to  ths 
Highlands  would,  in  the  event  of  the  coliegcubeiog 


be  effected  by  a  chatter  under  the  Great  Seal,  which    placed  therci  afford  the  best  meana  of 
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rtk.   Hkhland  gadry.    With  regard  to  St  Andrew's,  its 
r^  oat-of-the-W87  titoation  is  equally  obvious^  and   is 
nrged  as  a  prominent  reason  for  the  transfer.    But  we 
linoerely  hope  that  some  other  reasons  alleged  for  the 
apediency  of  the  measure  have  no  longer  an  exists 
enoe.    One  of  these  is  stated  to  be^  *'  This  place  be« 
ing  now  only  a  vUlage,  where  most  part  farmers  dwell, 
the  whole  streets  are  filled  with  dunghills,  which  are 
acttdingly  noisome,  especially  when  the  herring  guts 
ire  exposed  in  them,  or  rather  in  all  comers  of  the 
town  by  themselves."    Again,  '*  It  may  be  considered 
whether  the  dissention  between  the  universitie  and 
cide  St  present,  be  not  a  reason ;  seeing  it  may  prove 
impossible  for  us  to  keep  gentlemen  and  noblemen's 
diudren  from  incurring  great  hasard,  considering  the 
dispositions  of  youth  to  be  revenged,  so  that  if  the 
migistrates  should  offer  to  meddle,  th^y  would  endea- 
▼onr  to  tumultuate,  and  expose  themselves  to  the  rab- 
ble of  this  place,  or  else  be  in  hazard  of  burning  the 
toane,  which  this  last  year  they  had  certainly  done^ 
ID  the  case  of  Master  Henderson,  had  not,  by  a  par- 
ticular providence,  the  design  been  known  by  one  of 
the  masters,  ane  hour  before  it  was  ^to  be  putt  in  exe- 
CQtion."    The  last  reason  alleged  against  the  inhabit- 
ants of  St  Andrew's  is,  *^  the  aversion  and  hatred  they 
hive  to  learning  and  learned  men,  (so)  that  since  our 
ibundation,  there  never  was  one  farthing  voted  to  the 
Doiveraitie  by  a  burgess  of  St.  Andrew's;  (and)  that 
in  our  knowledge  there  was  not  any  capable  to  win 
his  bread  by  learning,  except  our  present  Bibliothecar. 
The  ooDtrair  of  all  these  may  be  expected  in  Perth." 

The  iituatioii  of  Perth,  on  the  banks  of  the  finest 
riTcr  in  Britain,  and  surrounded  by  beautiful  and  pic- 
taresqne  scenery,  is  altogether  delightful.    From  the 
lowness  of  the  situation,^  however,'  it  is  generally  sup- 
posed by  strauffers  tihat  it  must  be  unhealthy.    We  are 
fiilly  persuaded,  from  experience,  that  this  is  not  the 
cue,  and  that  Perth  is  aa  healthy  a  residence  as  th^re 
is  in  the  kuDgdom.     The  lowness  of  ita  situation, 
however,  renders  it  liable  to  an  inconvenience  of  a 
different  kind,  vis*  to  inundatioina  of  the  river,  which, 
if  they  have  not  proved  fatal  to  the  life  of  the  inhabit* 
aotf,  have  often  filled  them  with  no  small  alarm.    We 
have  already  noticed  the  great  inundation  in  1210,  of 
which  Boece  haa  evidently  given  an  exaggerated  ac» 
coont   One  not  much  inferior  to  it  occurred  in  the 
noDth  of  October  1621,  by  which  the  bridge  was  en« 
tirely  swept  away  with  the  exception  of  one  arch. 
This  bridge  had  only  been  lately  finished,  and  was 
huilt  by  Mylne,  architect  to  James  VL  and  the  ances- 
tor of  tfie  Mylnes  who  have  been  so  celebrated  in  the 
nme  department.    An  ample  account  of  thia  inunda- 
tion is  contained  in  the  Session  Records,  under  die 
tide  of  «<  A  Remembrance  of  God's  VisiUtion  of 
Perth."    The  town  was  completely  insulated,  so  that 
Do  person  could  either  approach  to  it  or  escape  from  it. 
The  inhabitanta  were  greatly  alarmed,  and  Mr.  John 
Mtlcolm  the  clergyman,  having  called  them  together 
into  the  church  at  seven  o'clock  on  Sunday  momingi 
powerfully  exhorted  them  to  repent  of  their  sins  and 
naend  their  livea,  as  they  were  visited  with  an  evi- 
dent judgment  on  account  of  their  iniquities.    This 
wu  safe  enough  ground  to  take;  but  Calderwood  haa 
condescended  to  point  out  the  particular  sins  on  ac- 
ooant  of  which  the  visitation  was  sent'  ''  The  people," 
ttyi  he,  **  ascribed  this  wreck  to  iniquity  committed  in 
the  town,  for  there  was  held  the  last  General  Assem* 
%;  ind  another  in  1590,  when  the  achism  in  the 
xirk  began ;   and  in  1606,  here  waa  held  that  parlia- 
ment, at  whidi  the  bishops  were  erected,  and  the  lorda 


rode  first  in  their  scarlet  ffowns."  Another  formidable 
inundation  happened  in  the  year  1773,  in  consequence 
of  the  breaking  up  of  the  ice  on  the  river  after  a  long 
frost  The  river  waa  blocked  up  by  the  ice  about  the 
bridge,  and  the  water  being  thrown  back,  soon  covered 
^e  whole  of  the  North  Inch;  it  then  forced  its  way 
through  the  Blackfriars,  and  aoon  surrounded  the 
town ;  the  masses  of  ice,  which  were  of  great  size,  de- 
stroved  a  row  of  fine  trees  on  the  side  of  the  Dunkeld 
road,  which  at  that  time  paased  through  the  North 
Inch,  and  great  apprehensions  were  entertained  for  the 
bridge  and  the  town.  The  water,  however,  subsided 
without  doing  any  material  damage.  This  may  al« 
most  serve  .for  the  description  of  another  inundation 
which  occurred  in  1814*  in  precisely  the  same  circum- 
stances. On  that  occaaion,  the  broken  masses  of  ice, 
which  were  from  a  foot  to  eighteen  inches  thick,  were 
so  closely  jammed  together  below  the  town,  that  a 
number  of  horses  which  were  on  the  island  opposite 
to  the  quay,  were  led  across  the  river,  supposed  on 
the  fragments  of  ice,  as  on  an  arch  of  stone.  The 
greater  part  of  the  inhabitants  of  Rose  Terrace  were 
taken  out  of  their  houses  in  boats;  but  nothing  worse 
occurred  than  a  number  of  ludicrous  accidents,  which 
have  been  the  subject  of  conversation  ever  since.  In- 
deed we  do  not  think  that  Perth  has  much  to  appre- 
hend from  inundation,  beyond  a  little  temporary  in- 
convenience. The  level  of  the  river  after  it  passes 
Perth  is  so  little  below  the  level  of  the  town,  that 
whilat  thia  drcumstanoe  is  the  sole  cause  of  inundbtion, 
it  is,  at  the  aatne  time,  a  security  against  any  dangerous 
current  Danger  can  only  arise  fropi  a  sudden  reflux 
of  the  water  in  consequence  of  the  channel  being  ob- 
structed by  ice;  but  whether  this  inconvenience  can 
be  retaedied,  ia  more  than  we  are  competent  to  deter- 
mine. 

The  Inchea  of  Perth,  aa  they  are  called,  are  two 
beautiful  fields,  one  on  the  north,  the  other  on  die 
south  side  of  the  town:  they  consist  ctf  about  seven^ 
acres  each;  are  adorned  with  fine  treea,  and  bounded 
towarda  the  eaat  by  the  river.  Finer  walka  cannot  be 
conceived;  and  tney  are  conunon  to  the  inhabitanta 
finr  bleaching  linen,  for  walking,  and  eveiy  species  of 
exercise  and  amusement,  except  riding,  which  ia 
atricdy  prohibited,  except  during  the  raoea,  whidi  are 
held  on  the  North  Inch.  It  is  said  that  the  two 
Indies  were  given  to  the  town  of  Perth  by  the  Mer- 
cers of  Aldie,  on  condition  of  receiving  a  burial-place 
within  the  church,  on  which  a  wag  observed  that 
''  ihey  had  made  a  good  bargain  in  getting  six  feet  for 
two  inches." 

The  North  Inch  is  celebrated  for  a  bloody  conflict, 
which  took  place  in  the  time  of  Robert  III.  between 
the  M'Intoshes  and  McKays.  They  had  agreed  to  re- 
fer the  iasue  to  thirty  oombatanta  on  each  aide,  who 
were  to  fight  it  out  in  the  presence  of  the  king  and  the 
oonrtiera.  When  the  fight  was  about  to  begm,  it  waa 
discovered  that  the  M'Intoshes  wanted  one  of  their 
number,  who. had  thought  proper  to  withdraw  him- 
aelf.  This  drcumatance  havmg  created  aone  difficulty, 
one  Henry  Wine,  a  saddler  in  Perth,  came  forward, 
and  offered,  for  half  a  crown,  (Buchanan  aays,  aurei 
aoutati  Qallid  dimidium)  to  fill  the  place  of  the  de^ 
sorter;  his  offer  waa  accepted;  and  it  was  agreed  on 
all  hands  that  the  victory  was.dedded  in  fiivour  of  the 
M'Intoshes,  chiefly  by  ms  vakmr.  This  ia  the  origin 
of  the  proverb  known  in,  Perth  and  elsewhere,  «ttfry 
man  for  hit  own  kandt  at  Henry  WinefoagfU. 

There  are  no  buildings  of  any  antiquity  no  w  remain- 
ing  in  Perth,  except  St  John's  Church,  which  is  a  veiy 
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are  gratis./  The  remainder  is  under  ptrtiGiiltf !»   pJ 
strictions,  by  the  will  of  the  bequeather.  sjj 

The  town  is  bounded  on  the  east  by  the  Tay,  which 
washes  the  walls  of  some  of  the  houses.  That  pait  of 
it  which  lies  within  the  royalty  is  not  of  large  extent, 


Perth,  ancient  fabric ;  it  now  serres  for  three  of  the  parish 
chttiches.  Some  say  it  was  built  by  William  the  Lion ; 
oUiera  ascribe  to  it  a  much  higher  antiquity,  and  say 
that  it  was  built  by  the  Picts,  immediately  on  their 

professing  Christianity.    There  is  still  extant  an  order  ^  ^    ^ 

from  Robert  the  Bruce,  to  the  abbot  and.  monks  of  being  confined  between  the  two  Inches^  which  ire 
Scone,  to  idlow  the  roa^strates  of  Perth  to  dig  stones  scarcely  half  a  mile  sepi^rate  from  each  other.  It  con* 
out  of  the  quarries  of  Kincarrachy  and  Balcormac,  for  sists  chiefly  of  four  parallel  streets,  runninff  nearly  eut 
building  (it  can  only  mean  repairing)  the  church  of    and  west,  and  terminated  by  the  river.   These  are  Mill 

Perth.     It  is  in  these  words,  *'  Robertus,  Dei  Gratia,    ''^ — "  "*--  "'  '^  «--    -  ^^    ^-^  « '-     •- 

Rex  Scotorum,  religiosis  Ablwti  et  conventui  de  Scona, 
dOectis  et  fidelibus  suis  salutem:  Vos  rogamus,  quate» 
nus  Ed  instantiam  nostram,  concedere  velitis  lioentiam 
capiendi  lapicidiorum  de  Kynkaraphe  et  Baloohnac, 
pro  edificatione  ecclesise  de  Perth,  et  pontium  de 
Perth  et  Eryn."    This  order  was  given  in  1329.    For 


Street,  the  High  Street,  South  Street^  anci  Canal  Street; 
of  these.  Mill  Street  and  Canal  Street  are  very  infd 
nor  in  point  of  appearance  and  importance.  The  Sooth 
Street  is  the  straightest  and  most  spacious,  but  isgreat* 
ly  inferior  to  the  High  Street  in  the  general  appear* 
ance  of  the  buildings.  These  four  streets  are  inter- 
sected towards  the  weaft  by  Methven  Street,  sod  to» 


dun  tells  us  that  Edward  III.  of  England  was  standing    wards  the  east  by  George  Street,  St.  John's  Street,  and 


at  the  altar  of  St.  John's  church,  when  his  brother,  the 
Duke  of  Cornwall,  came  up  to  him.  Edward  being 
much  displeased  with  the  accounts  which  he  had 
heard  of  his  conduct^  reproved  him. sharply ;  the  duke 
made  a  haughty  reply,  upon  which  the  king,  in  a 

Siroxysm  of  passipn,  stabbed  him  on  the  spot  The 
nglish  historians  mention  the  Duke  of  Cornwall's 
death  as  having  happened  at  Perth,  but  they  say  no* 
thing  as  to, the  circumstances  which  occasioned  it 

Perth  formed  one  parish,  with  two  ministers,  and  an 
ordained  assistant,  till  the  year  1807»  when  the  parish    are  not  equalled  by  Marshall  Place^  which  bonndithe 
was  disjoined  by  a  decreet  of  the  Court  of  Teinds,  and     town  on  the  south. 

four  parishea  erected,  with  separate  and  independent  All  these  new  streets  and  buildings  were  pnjected 
jurisdictions ;  but  there  is  only  one  session  (composed  by  the  late  Provost  Marshall,  whose  Uste  and  puhlie 
of  the  four  separate  sessions)  for  the  management  of  spirit  contributed  most  essentially  to  the  impzofs* 
the  poor.  ment  of  the  town  and  suburbs.    The  inhabitants  wen 

The  funds  for  the  poor  are  considerable.  A  thou-  so  sensible  of  his  merits,  that  a  subacriptioD  was  cnto- 
sand  pounds  a-year  are  raised  by  assessment  'on  the  ed  into  for  the  purpose  of  erecting  a  monument  to  hii 
town  and  land-ward  part  of  the  parish ;  about  £700  memory.  It  was  long  before  the  aubscribers  oooli 
are  raised  by  collections  at  the  established  churdm;    agree  upon  a  planj  and  they  found  great  difficolty  ii 


Prince's  Street*  and  partly  by  the  Watergate,  whidi 
runs  parallel  to  St.  John's  Street,  nearer  to  the  river. 

The  principal  buildings  of  Perth  lie  without  the 
royalty  or  burgh.  These  are  Athol  Place*  the  Creioeiit, 
Rose  Terrace,  and  Athol  Street,  on  the  north  side  of 
the  towp.  The  two  first  lie  along  the  bottom,  and 
Rose  Terrace  along  the  west  side  of  the  North  Indi, 
and  they  have  the  advantage  of  a  view*  and  of  scenery, 
such  as  is  not  enjoyed,  so  rar  as  we  know^  by  any  other 
town  in  Britain.     It  is  matter  of  dispute  whether  they 


each  of  the  incorporated  trades  support  their  own  poor* 
firom  their  own  funds,  which  are  considerable.  The 
property  bdonging  to  all  the  religious  houses  in  Perth 
at  tiie  time  of  the  Reformation,  was  consolidated  by 
King  James,  and  erected  by  charter  into  a  new  institu* 
tion,  designated  King  Jame9*s  HotpUai  of  Pertht  for 
poor  mem&rs  ofJiutu  Christ.  The  funds  of  this  insti* 
tution  are,  at  present,  (18S3)  about  £600;  these  funds 
are  under  the  management  n  the  ministers  and  elders, 
and  arise  out  of  the  property  belonging  to  the  charter* 
house*  feus,  ground  annuals,  &c.  These  ground  an- 
nuals arise  out  of  certain  bequests  to  the  religious 
houses,  with  which  individuals  burdened  their  property. 
One,  for  instance*  left  a  stone  of  wax,  another  so  many 


obtaimng  a  proper  situation.  The  one  nltimatelyued 
updn  is  not  the  best  that  could  be  wriahed,  but  it  is  the 
best  that  could  be  procured.  The  building  is  sow 
nearly  finished*  and  promises  to  be  lih  ornament  to  the 
town  and  a  credit  to  the  architect  The  building  if 
strictly  monumental  in  its  wpearaneej  bat  the  sob* 
scribers*  thinking  that  it  would  be  honouBable  to  fto» 
vest  Marshall's  memory*  to  connect  hia^name  with  the 
literary  institutions  of  the  place*  have  idlotted  an  apart- 
ment in  the  building  for  a  public  library*  and  ansther 
for  the  Literary  and  Antiquarian  Sooety  of  Feith. 
These  apartments*  when  fitted  up*  will  be  veryip^ 
dous  and  handsome. 
The  Bridgend  may  be  considered  as  part  .of  ^ 


pounds  of  wax  candles,  to  be  consumed  at  the  altar  of    suburbs  of  PerUi*  though  it  lies  in  the  parish  of  lis- 


some favourite  saint,  on  some  particular  occasion. 
Among  other  bequests  to  the  religious  houses  in  Perth, 
there  is  one  by  a  proprietor  in  the  country,  of  quadra^ 
ginla  cartas  pttarwrn,  forty  cart  load  of  peats.  All 
these  items  have  been  converted  into  money*  and  form 
part  of  the  funds  of  the  hospital  All  the  charters  con« 
▼qring  these  different  articles  to  the  religious  houses 
are  lodged  in  the  hospital ;  they  were  all  translated  or 
tisnscnbed  by  the  late  Mr.  Scott;  they  amount  to  five 
or  aix  huge  folios*  and  were  bought  up  after  his  death 
for  the  Advocates'  Libnnry*  where  they  are  now  lodg- 
ed ;  they  contain  many  curious  particulars. 


nottl.  It  is' connected  with  Perth  by  means  of  the 
Bridge  s  and  many  who  carry  on  boaineaa  in  the  town 
have  houses  and  villas  on  the  opposite  aide  of  the  n^ 
ver.  The  face  <^  the  hill  of  Kinnoiil,  which  kMb 
down  upon  the  town  fkom  the  easl^  is  stndded 
with  these  villas*  and  thev  have  the  finest  prospect 
that  can  be  conceived.  Tiie  Bridge,  which  coDOSOf 
Kinnoul  with  Perth*  is  a  plain  subataiitial  atructnre  of 
nine  arches;  its  only  defect  is  ita  nartowncss;  it  ii 
wide  enough  for  carriages  and  loaded  carta  psMf 
each  other*  but  it  admits  only  of  a  nainiw  loo^stb  sa 
one  side*  which*  from  the  great  intcitxNirae  which  vem 


Besides  these  funds*  nine^tenths  of  the  farm  of    exists  between  Perth  and  BridgeBd,  ta  often  inooOTCBi* 


Lethendy*  in  the  parish  of  Scone*,  were  left  by  the  pro- 

Jirietora  to  the  poor  of  Perth;  this  farm  is  at  present 
et  at  £ll00  a-rcar;  fiv^tenths  of  which  are  given  to 
the  poor*  chiefly  to  such  aa  have  seen  better  nays,  at 
the  rate  of  £80  »-year;  the  magistrates  and  ministers 


ent  for  passengers.  This  is  an  evil  which  has  snaio 
out  of  the  increase  of  the  popuhtioa  on  the  other  ti^ 
of  the  river*  and  which  evidently  had  not  been  eoo- 
templated  when  the  bridge  was  boilt.  The  |M««nt 
bri(%e  was  only  fimshed  in  1771*  «id  die  inhstiitintt 
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of  Perth  recollect  with  gratitttde,  that  the  work  was 
promoted,  and  completed  chiefly  through  the  active 
tod  effective  inflaence  of  the  Earl  of  lunnoul.  The 
former  bridge,  which  was  on  a  line  with  the  present 
High  Street,  was  swept  away  by  the  great  inundation 
in  1621*  It  was  built,  as  has  already  been  noticed,  by 
Mylne,  who  is  cadled,  on  his  monument  in  the  church- 
yard of  Perth,  Master  Mason  to  James  VL     From 


would  form  no  inconsiderable  a  parish,  has  the  amuse-  Psrthtbire. 
ment  of  music  and  of  dancing  on  the  green.  '^"'V 

The  foreign  import  trade  St  Perth  is  carried  on  with  Trade, 
the  following  countries,  vis.  Ruseia,  Prussia,  Sweden, 
Norway,  Holland,  and  British  America.  During  the 
year  1822,  there  were  imported  from  these  places  flax, 
hemp,  cheese,,  seeds,  apples,  timber,  deals,  feathers, 
smalts,  madders,  bristles,  iron,  grease,  Geneva,  &c.  &c. 


1621  to  1771,  there  was  no  communication  between    The  duties  upon  which  amounted  to  nearly  £6000. 


Perth  and  the  opposite  side  of  the  river,  but  by  a  fer- 
ry; and  the  recollection  of  the  inconvenience  arising 
from  this  mode  of  transportation,  makes  the  inhabit- 
sats  of  Perth  set  a  high  value  on  the  bridge.  There  is 
a  literary  and  antiquarian  society  in  Perth,  which  was 
estiblished  in  1784,  and  numbers  among  its  members 
many  of  the  nobili^  and  principal  gentry  of  the  coun« 


The  number  of  vessels  employed  in  the  above  trade, 
during  1822,  was  twenty ;  and  their  burthen  amounted 
to  about  3000  tons. 

Perth  has  no  direct  export  trade  to  foreign  ports, 
but  enjoys  a  very  considerable  coasting  trade.  During 
the  year  1822,  there  were  766  vessels,  measaring  85,890 
tons,  employeid  in  the  carrying  goods  coastwise  from  the 


ty*    The  society  has  a  museum  and  a  library,  and  con-    port  of  Perth ;  and  1082  vessels,  measuring  48,668 
sideiible  additions  are  making  to  both  every  year,    tons,  in  bringing  goods  coastwise  into  the  port  of 
There  is  also  a  good  public  library,  with  a  well-selected    PerUi. 
collection  of  Imks.  The  principal  articles  sent  coastwise  from  Perth  are. 

The  building,  containing  the  public  schools  and  aca-  grain,  flour,  oatmeal,  potatoes,  malt,  paper,  whisky, 
demy,  is  a  very  handsome  structure,  in  which  all  the  Hardwood,  printed  and  plain  cottons,  leather,  yanis# 
bnndiea  of  education  are  ably  taught.  wool,  linseed  oil,  oil  cake,  &c  &c. 

The  county  buildings,  containing   the  Justiciary    _  And  the  principal  articles  brought  coastwise  into. 
Hall,  Sheriff  Court  Room,  Sheriff-Clerk's  room,  dandnff- 
room,  supper-room,  &c  &c.  &c.  have  lately  been  £• 
niahed  at  an  expense  of  £22,000.    They  are  said  to  be 
ao  exact  copy  of  a  temple  at  Paestum,  in  Italy. 

The  commerce  and  manufactures  of  Perth  have  varied 
iomndi,botbin  p6int  of  nature  and  extent,  of  late 
jrears,  that  it  is  not  easy  to  give  an]^  correct  ffeuetal 
view  of  them.  The  linen  trade  is  still  a  considerable 
branch.    Ginghams  for  umbrellas,  and  linen  lawns  far 


Perth,  are,  coals,  tea,  sugars,  madders,  smalts, 
soap,  candles,  seeds,  oils,  tar,  hemp,  flaxt  bottles,  glass, 
dfyestttff,  porter,  ales,  hardware,  spirits,  wines,  starch, 
stones,  slates,  haberdashery,  stationery,  &c  &c. 

Both  the  foreiffn  and  coasting  trade  of  Perth  are 
principally  carried  on  by  stranger  shipping,  there  being 
very  few  vessels  belonging  to  Perth.  At  the  end  of 
the  year  1822  there  were  only  46  vessels,  measuring 
4057  tons,  belonging  to  the  port ;  since  which  time  a 
oOing,  are  manufactured  to  a  very  great  extent.  There  good  many  have  been  sold  to  other  ports  and  lost ;  and, 
is  alra  a  considerable  manufacture  of  shawls  and  plaids,  irom  the  present  dullness  of  trade,  there  is  very  little 
which  have  already  obtained  a  name,  both  for  quality,  chance  of  any  increase  in  this  department  taking  plaee 
diaanness,  and  elegance  of  pattern.  soon.    The  foreffoing  statement  may  be  taken  as  the 

Acwat  thirty  years  ago  a  company  was  formed  in    average  state  of  trade  at  the  Port  of  Path  ibr  ten  - 
Perth,  for  the  pmpose  of  printing  cotton  goods,  under    years  preceding  1822.  West  Long.  8^  25^  North  Lat 
the  finn  of  Younff,  Ross,  Richardson  &  Ca    This  com*    56^23'. 

psny  has  gradually  extended  its  establishment,  till  it  .  The  peculation  of  Perth,  by  the  oensns  of  1821,  is 
nas  become  the  mioat  considerable  in  Scotland.  From  19«068,  being  an  increase  of  2120  since  1811. 
^00  to  1000  hands  are  usually  employed  in  the  work,  PERTHSHIRE.  This  is  the  most  splendid  for  its 
aooordxB^  to  drcumstances ;  and  there  is  a  command  scenery  and  appearance,  as  it  is  the  most  extenrive 
of  power,  machinery,  &c  which  enables  the  Company  county  in  Scotland.  It  is  of  a  very  compact  form, 
to  execute  more  work  than  any  other  in  Scotumd,  nearly  free  from  angles  of  any  note,  and  almost  coincide 
when  they  think  it  advisable  to  extend  their  opera*  ing  with  a  circle ;  the  lon^st  diameter,  between  the 
tiotts.  The  partners  in  this  Company  have  not  been  east  and  west,  being  about  eighty  miles ;  and  theshorti- 
aore  attentive  to  their  own  interest,  than  to  the  com-  est,  from  north  to  south,  being  seventy*  One  detached 
&rt  and  improrement  of  the  people  whom  they  em-  portion  alone,  on  the  borders  of  the  Firth  of  Forth,  in- 
ploy.  They  built,  by  permission  of  the  heritors,  an  trudes  between  Fife  and  Clackmannan.  The  total  area 
ad£tion  to  the  church  c£  Tibbermore,  in  which  parish    is  estimated  at  5000  square  miles. 

the  work  it  situated,  for  the  aocommodatton  of  their  Physical  Geography.— Perthshire  is,  in  every  sense  Physieai 
woik  people.  They  also  support  an  excellent  schocA,  of  the  word,  a  mountainous  country,  although  contain-  geograpfay* 
where  the  different  branches  of  education  are  ably  ine  many  considerable  tracts  of  flat  land,  or  of  low  un- 
taught. There  is  another  thing  connected  with  this  dulating  hills.  It  is  divided  between  the  highland  and 
emlishment  whidi  we  cannot  but  ^^reatly  commend,  lowland  districts,  the  latter  forming  about  a  third  of 
The  gentlemen  who  have  the  prinopal  management,  the  whole.  The  bonndarr  between  these  is  part  of 
have  made  a  most  judicious  proviaionfor  the  amuse-  that  |;reat  step  which,  to  the  southward,  distinffuishes 
ment  of  the  work  people.  For  this  purpose,  they  have  thehighlands  from  thelowlands,  and  is  populariy  Known 
ntahlialifd  a  band  of  muaie,  composed  of  sndh  of  ^e  by  the  name  of  the  Grampian  mountains.  To  the 
woriL  pconle  as  have  an  ear  anda  taste  for  music.  Ther  south  of  this  is  a  distinct  ndge  of  hills,  which,  from 
hava  dl  the  instnunenta  in  use  in  the  oompletest  railui  near  Stirling  to  near  Newburgh,  nearljr  coincides  with 
tary  bond ;  and  as  there  are  the  most  expert  artificers,  the  boundaiy  of  the  county,  and  which,  at  a  more 
in  ahnoat  every  department  connected  with  the  work,    northern  point,  is  continuous  with  the  Sidkw  ridge. 


the  ^fcatier  part  or  tibe  instruments  are  of  Uieur  own  leaving  between  it  and  the  Tay  the  great  and  valuiAle 

nakusg*    They  exercise  eoce  or  twice  a- week,  accord-  alluvial  flat,  called  the  Carse  of  Gowrie. 

lag  to  dxcamstances ;  omI  on  evny  festival  occasion.  The  interval  between  the  Ochil  hiUs  and  the  Graoi- 

sanrtioned  by  the  approbation  of  the  managers,  the  pians,  is  by  far  the  most  extensive  tract  of  low  lands  in 

vhde  popohitiaft  connected  with  the  worfc^  which  Perthshire ;  and  beiDg  covered  with  agricultnre,  wood, 

ft 
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Perthihire.  and  gentlemen's  seatu,  it  forms  altogether  the  most  biil-  Ericht,  about  sizteeen  Joules  in  length,  and  scarcely  any  PcnJ 

i_„,\,-„^  liant  and  wealthy  looking  tract  in  Scotland.  This  district  where  two  liiiles  wide ;  but  the  southern  half  only  lici  ^ 

extends  from  Blairgowrie  and  Coupar  on  the  east,  to  in  this  county,  the  remainder  belonging  to  Inveraev. 

Comrie,  Downe,  and  Aberfoyle,  on  tne  west ;  including  It  is,  in  no  respect,  pioturesqne  or  interesting,  and  ii 

the  magnificent  valley  of  Stratheam.  with  part  of  that  situated  in  a  country  utterly  wild,  with  scarcely  a      , 

of  the  Almond,  the  Tay,  and  the  Isla.    The  distribu-  house  or  an  arable  farm  near  it.    It  has  acquired,  how- 

tion  of  the  hills  and  valleys  within  the  highland  portion  ever,  some  historical  celebri^  from  a  cave  on  its  naigin, 

is  very  irregular,  and  the  mountainous  land  bears  a  which  formed  one  of  the  hidmg  places  of  Prince  Charla 

very  large  proportion  to  the  rest.    As  the  ridges  which  after  his  defeat. 

the  hills  form  regulate  the  distribution  of  these  valleys.        Loch  Rannoch  is  upwards  often  miles  long,  extend- 

the  description  of  the  one  almost  implies  that  of  the  ing  from  east  to  west,  with  very  little  variety  of  outline 

Qther.  ^^  picturesque  beauty.  The  northern  margin,  in  partico- 

Valleys.         The  principal  valley  is  Strath  Tay,  commencing  from  lar,  is  rude,  and  covered  in  many  places  with  scatter. 

the  lake  of  that  name,  and  attending  the  course  of  the  ed  birch  of  great  anticjuity.    The  southern  is  f^  mote 

Tay  to  Dunkeld,  where  it  terminates,  by  the  meeting  interesting,  as  it  contams  many  farms,  and  as  it  ii  alio 


considerable  dimensions.  On  the  north  it  is  bounded  the  scenery  m  such  a  way  aa  to  make  this  a  very  beauts 
by  the  ridge  of  Ben  Lawers,  and  on  the  south  by  an  ful  ride.  There  is  a  good  wheel  road  all  round  the  lake, 
extensive  group  of  mountains,  by  which  it  is  separated  There  are  few  lakes  on  so  small  a  scale  more  beaati> 
from  StraUieam,  with  the  intervention,  in  one  place,  ful  than  Loch  Tumel.  Yet  as  it  lies  in  an  openvdky, 
of  the  valley  of  the  Braun,  which  also  opens  at  Dun-  its  beauty  is  rather  constituted  by  that  of  thesurnmnd- 
keld.  The  latter  boundary  also  defines,  its  southern  ing  magnificent  scenery  than  by  its  own  proper  margin, 
branch  to  the  westward,  while  the  eastern  one  is  form-  The  view  from  the  high  grounds  at  the  eaitem  extre- 
ed  by  another  considerable  mass  of  hill  land,  which  mity  is  very  striking,  as  are  many  of  those  which  in 
separates  it  from  Strathairdle.  The  dimensions  of  tiiis  obtained  on  all  sides  on  descending  into  the  villtjri 
latter  valley  are  not  considerable,  and  it  forms  a  kind  while  the  rich  wooded  luture  of  this  tract  oonfen  on  it 
of  notch  in  the  line  of  the  Grampians.  a  character  quite  distinct  from  that  of  any  other  Soot* 

The  next  valley  in  consequence  to  that  of  the  Tay  is    tish  lake, 
that  of  the  Tumel^  which  joins  at  Logierait,  and  ex-        The  most  extensive  lake  in  Uds  county  is  Loch  Tiy, 
tends  northwards  to  near  the  pass  of  Killicrankie.  Here    stretching  for  fifteen  miles,  and  sometimes  reaching  to 
it  terminates  for  a  considerable  space  between  Fascally    two  in   breadth.      Its  sides  are,   however,  itmh^ 
and  Loch  Tumel;  where  the  river  forces  its  way    the  northern  in  particular^  so  that  it  presents  littCof 
through  a  very  deep  and  narrow  glen.    But,  at  the    that  intricacy  and  beauty  of  margin  which  genenDy 
issueof  Loch  Tumel,  it  again  expands  into  a  rich  fertile    constitutes  the  charm  of  lake  scenery.     Extieptiin 
woody  valley,  which,  in  its  progress  westward,  extends    must  be  made,  however,  in  fiivour  of  the  aouthcm 
to  near  Mount  Alexander.   The  boundaries  of  this    shore,  where  an  artist  will  discover  numerous  pointi 
•upper  Olen  Tumel,  are,  on  the  south,  the  ridge  of   whence  exquisite  pictures  maybe  obtained.    Bat  the 
Snehallien  and  Faragen,  and,  to  the  north,  a  group    road  on  this  side  of  the  lake  being  abandoned,  on  so* 
which  separates  it  from  the  valley  of  the  Gany»  con-    count  of  the  superior  goodness  of  tne  other,  this  loco^ 
'taining  Bliur  in  Athol,  and  the  seat  of  much  of  the  most    ry  is  quite  unknown.    The  scenery  at  Killin  is  how- 
beautiful  scenery  in  Scotland.  ever  as  picturesque  as  it  is  singular  in  its  kind  |  nor  ii 
Glen  Lyon  is  the  last  valley  of  any  considerable  di-    there  any  single  spot  of  the  same  dimensions  in  Scot- 
mensions.    It  is  bounded  by  the  ridge  of  Shehallien    land,  where  an  artist  may  equally  occupy  himself  vith 
on  one  side,  and  that  of  Ben  Lawers  on  the  other;    scenes  that  seem  as  inexhaustible  aa  they  are  unlike  to 
losing  itself  gradually  westward  about  Meggarnie,  and    every  thing  else.    At  the  eastern  extremity  of  the  like, 
terminating  west  of  Fortingall ;  being  again  renewed,    the  ground  of  Taymonth  are  magnificent,  withoot  bs* 
in  some  measure,  as  the  river  proceeds  from  this  to  be    ing  picturesque ;  rich  in  wood,  but  disposed  in  an  iitii 
lost  in  the  Tay  near  Dull.    Many  smaller  glens  attend    fiaai  English  manner,  ill  harmonixing  with  the  nr* 
the  rivers  and  lakes  in  which  this  county  abounds,  but    rounding  grandeur  and  rudeness,  or  with  the  general 
they  do  not  require  any  particular  description;  character  of  the  country. 
Mountaios.     Among  the  most  remarkable  mountains  of  Perthshire        Three  lakes  occur  in  that  extraoidinary  and  deiert 
is  Ben  Lawers;  it  is  estimsted  at  4015  feet,  and  is  in-    tract,  called  the  Moor  of  Rannodi«  vis.  Lodi  TA»i$ 
deed  one  of  the  highest  mountains  of  Scotland.    Next    Lodi  Baa,  and  Loch  Lydoch ;  the  l^ter  being  at  Icatf 
in  elevation  is  Cairn  •Gower,  part  of  the  ridge  of  Ben    seven  miles  in  length.  -  If  the  most  absolute  lolitode, 
Gloe,  and  it  is  estimated  at  3700  feet  or  thereabouts,    and  the  absence  of  an]^  thing  like  lifie^  can  give  intemt 
Ben  Vualach  has  not  been  measured,  but  it  cannot  be    to  a  spot,  these  certiunly  possess  it  in  a  mgfa  degvet' 
much  less,  though  inferior  to  Ben  Aulder  in.  Inverness-    Trees  might  even  render  Lodi  Lydoch  pictnreM]ai> 
shire,  which  assists  it  in  forming  the  northern  extremi-    since  its  outline  is  intricate  and  rocky,  though  the  mr- 
ty  of  Loch  Ericht.    Shehallien  is  about  8400  feet,  and    rounding  land  is  low  and  level ;  but,  exoeptm^  two  « 
is  conspicuous  as  well  for  its  beautiful  conoidal  outline,    three  scattered  firs,  that  have  served  to  eoBtmue  thi 
as  for  its  having  been  the  plaice  of  Dr.  Maskelyne's    evidence  of  this  ancient  fiarest,  the  whole  is  one  boggj 
operations  for  solving  the  problem  of  the  density  of  the    and  rocky  waste,  withput  variety,  extending  for  shoot 
earth.    Ben  More,  a  part  of  the  southern  boundary  of   twenty  miles  towards  the  entrance  of  Gknoo. 
Glen  Dodiart,  also  reaches  b^ond  SOOO  feet,  as  does        Loch  Earn,  the  immediate  soorce  of  the  Eamt  » 
fien  Vorlidi,  to  the  south  of  Loch  Earn.    Lastly,  we    about  six  miles  in  len^,  and  ia  in  nnny  places  veiy 
may  name  Ben  Ledi,  of  somewhat  less  elevation,  and    picturesque;  its  margin  alao  being  in  many  plsw* 
.  .        ^   Ben  Vcnu,  which  hdps  to  oonstitiite  the  exquisite    woody  and  cultivated,  although  bat  for  a  short  ipso^ 
plci^t^ue  icenery  of  Loch  Cateran.  as  the  hills  ascend  rapidly  from  the  edge  of  the  wiftr. 
icener/^        The  northernmost  ci  the  Perthahire  lakes  is  Loch    The  ancient  road  afforded  aone  extremely  fine  pictarai* 
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lire,  bat  these  are  lost  on  the  new  one>  -which  is  oondacted  -    Through  much  of  its  course  it  abounds  in  picturesque  Perthshire. 

^^  on  the  north  side  much  nearer  to  the  margin  of  the  sceneiy,  but  that  is  limited  to  the  long  portion  between 

lake.  Loch  Dochart  is  little  worthy  of  notice^  except  for  the  pass  of  Birnam  and  Loch  Tay.     The  splendour  of 

the  remains  of  its  aneient  castle^  situated  on  an  island.  {  this  noble  strath  is  scarcely  equalled  by  any  thing  in 

Loch  Voil,  a  narrow  lake  about  four  miles  long,  is  Scotland,  as  well  for  its  richness  in  wood,  houses,  and 

little  known  to  strangers,  as  it  does  not  lie  in  the  ordi-  cultivation,  as  for  the  grandeur  and  variety  of  its  moun- 

naij  route  of  tourists,  but  it  is  not  deficient  in  pictur-  tain  boundaries.    At  Dunkeld  the  scenery  assumes  a 

esqae  beauty.    Loch  Lubnaig,  which  is  also  about  four  new  and  different  character,  but  far  too  well  known  to 

mtlei  in  lengtht  is  narrow,  and  in  many  places  pic«  require  any  description. 

tiiresque,  particularly  near  Ardchullary,  where  It  as-        Next  in  rank  is  the  Earn,  rising  in  that  lake,  and  ter- 
Bumes  an  uncommon  character  from  the  sudden  descent  minating,  after  a  long  and  somewhat  straight  course, 
of  the  skirts  of  Ben  Ledi  by  which  it  is  bounded.  in  the  firth  of  Tay.    This  river  receives  no  stream  of 
But  the  chief  beauties  of  Perthshire,  as  far  as  lake  any  note  but  the  Ruchil,  yet  is  considerably  augment- 
loenery  is  concerned,  is  found  about  Loch  Cateran,  in-  ed  before  its  termination  by  numerous  small  streams 
dttding  in  it  Loch  Achray,  and  in  some  measure  also  flowing  into  it  from  the  hilly  land  on  each  side.     To- 
Loch  Venachar.    Loch  Cateran  itself  is  upwards  of  se-  wards  its  lower  part,  or  from  Crieff  eastward,  this  val- 
ven  miles  in  length.  Loch  Achray  more  than  one,  and  ley  is  rather  splendid  and  rich  than  picturesque,  abound* 
Loch  Venachar  about  three,  and  they  all  communicate  ing  in  gentlemen's  houses,  and  in  many  parts  well  wood- 
bjr  mesns  of  the  Teith,  which  forms  a  principal  branch  ed  ;  but  at  Crieff,  and  to  the  westward  of  that  town,  it 
of  the  Forth.     We.  dare  not  attempt  to  describe  the  assumes  a  much  more  wild  and  interesting  chararter, 
beaatiea  of  this  scenery,  as  our  space  would  not  admit  yet  still  rich  with  woods  and  cultivation.    Among  the 
of  it;  but  it  must  indeed  be  superfluous  to  describe  that  roost  striking  parts  near  to  Crieff  are  Auchtertyre  and 
vhidi  is  now  so  well  known,  though  it  is  worthy  of  Drummond  Castle,  in  far  different  styles,  but  highly 
remark,  that  twenty-five  years  are  scarcely  passed  since  beautiful.     From  Crieff  westward  the  scenery  increases 
Loch  Giteran  was  scarcely  known  even  by  name  out  of  in  beauty ;  and  Menzie,  near  this  town,  but  in  a  dif- 
its  iomiediate  neighbourhood.     Of  so  short  a  date  has  ferent  valley,  is  also  conspicuous  for  its  beauty.    The 
been  the  general  diffusion  of  a  taste  for  picturesque  scenery  at  Comrie  becomes  of  an  alpine  character,  from 
Meoety  through  this  country.    We  need  only  observe,  the  height  of  the  hills  which  inclose  Loch  Earn.     The 
that  the  scenery  of  Loch  Cateran  is  limited  to  a  space  cascades  of  the  Lednoch  are  pointed  out  to  travellers ; 
of  little  more  than  two  miles  at  its  eastern  extremity,  but  by  far  the  most  brilliant  part  of  the  course  of  the 
the  remainder  being  tame  and  uninteresting.  Earn  is  that  which  reaches  between  Comrie  and  Loch 
The  chain  of  lakes  which  gives  rise  to  the  Forth,  in-  Earn.    St  FiUan's  Hill  is  the  principal  centre  of  this 
dading  Loch  Ard  and  Loch  Chen,  also  presents  much  beauty,  in  which  Duneira  also  shares ;  and  though  lit- 
Ittcturesque  beauty,  though  little  known  to  ordinary  tie  known  to  tourists,  there  are  few  parts  c^  Scotland 
tnvellers  beyond  Aberfoyle.     Each  of  these  lakes  is  more  striking  for  singularity  and  magnificence  of  cha- 
abottt  two  miles  in  length,  and,  as  there  is  a  good  road  racter,— <a  mixture  of  rock  and  wood,  with  high  and  bold 
eren  to  Loch  Chen,  the  whole  is  readily  accessible,  and  mountains,  traversed  by  an  intricate  and  woody  river, 
well  deserves  to  find  a  place  in  a  picturesque  tour.  The  and  generally  of  a  confined  nature,  so  as  to  add  to  the 
Loch  of  Menteith,  which  is  the  Isiat  in  this  direction,  is  rudeness  and  boldness  of  the  scene, 
aitttated  in  a  flat,  and  is  no  otherwise  beautiful  than        Tracing  the  Tumel  from  its  source  in  Loch  Rannoch« 
^rom  the  cultivated  state  of  the  surrounding  country,  we  find  it  receiving  the  Garry  near  Fascally,  as  its 
and  the  woody  island  bearing  ancient  ruinS|  which  it  only  principal  accessory  branch.    If  less  magnificent 
contains.  than  the  Tay  or  the  Earn,  it  presents  a  far  ^eater  va- 
Oo  the  esstem  quarter  of  the  county,  there  is  yet  a  riety  of  scenery.    The  first  remarkable  spot  is  at  Mount 
chain  of  iakea  well  deserving  of  notice  for  the  beauty  Alexander,  where  it  forces  its  way  through  a  narrow 
of  the  scenery.    This  extends  from  near  Dunkeld  to-  rocky  and  wooded  pass,  overshadowed  by  the  skirts  of 
vards  Blair  Cowrie,  including  the  three  lochs  of  the  Shehallien,  abounding  in  variety  of  extensive  fis  well 
Lowes,  Loch  Clunie,  and  Loch  Marly,  an  ancient  house  as  close  scenery,  and  as  rich  below  as  it  is  bold  and 
ia  Loch  Clunie  being  celebrated  as  the  birth-place  of  rocky  above.  -   Hence  it  forces  its  way  over  a  rocky 
that  noted  qoack  called  the  Admirable  Crichton.  None  tract,  forming  numerous  picturesque  cascades  until  it 
of  dieae  exceed  a  mile  in  length,  and  we  need  take  no  reaches  Tumel  bridge.    Shortly  atler  this  it  emerges 
>|ptioe  of  the  numerous  mountain  lakes  of  small  dimen-  into  the  beautifully  wooded  vale  of  Loch  Tumel,  jom- 
>ions  which  are  scattered  all  over  this  county.  ing  that  lake  through  srreen  meadows  thickly  set  with 
4    Among  the  rivers  of  Perthshire,  the  Tay  is  the  pride,  scattered  ash  treesy  and  bounded  on  each,  side  by  nu- 
aven  of  Scotland.    It  is  indeed  estimated  to  discharge  merous  farms  that  skirt  the  high  boundaries  on  both 
'  nuve  water  than  any  British  river.    Its  course  is,  how-  hands, 
^er,  short,  as  it  only  acquires  this  name  when  it  leaves        On  emerging  from  Loch  Tumel  it  assumes  a  charac- 
^^^  Tay;  bat  it  is  fed  from  more,  and  more  discordant,  ter  entirely  new ;  being  pent  up  for  about  five  miles 
fioarces,  than  any  river  in  this  coimtry.    Loch  Tay  itself  in  a  deep  rocky  and  woody  glen,  affording  no  room  at 
u  formed  principally  by  the  Lochy  and  the  Dochart,  the  bottom  beyond  that  required  for  its  course.   Splen- 
whidi  are  therefore  the  most  direct  heads  of  this  river ;  did  as  this  scenery  is,  it  is  totally  unknown  to  the  pub- 
bat  independently  of  these,  it  receives  innumerable  lie,  and  has  indeed  been  visited  by  very  few.     We 
*peams  trom  the  surrounding  moimtains.     The  June-  have  no  hesitation  in  saying,  that,  with  the  single  ex- 
tioQ  of  the  Lyon  immediately  after  its  exit  from  Loch  ception  of  Loch  Cateran,  there  is  no  spot  in  Scotland 
J sy,  fansM  an  addition  nearly  equal  in  dimensions,  as  which  contains  so  much  grandeur,  variety,  and  beauty, 
i<  that  branch  which  it  receives  by  its  junction  with  within  so  small  a  space ;  nor  any  indeed  which  exceeds 
theTumeL     The  Braun  near  Dunkeld,  the  Isla  near  it  in  the  romantic  richness  of  its  truly  alpine  scenes.    It 
CoQpar,  and  the  Afanond  near  Perth,  form  its  three  .will  well  repay  the  labour  of  more  clays  than  one ;  but, 
last  branches  of  any  note ;  as  the  £am  joins  the  firth  to  see  it  in  perfection,  it  must  be  examined  on  each 
^  not  Uie  river.  side  of  the  river,  for  which  facility  is  afforded  by  good 
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Parththtre.  roads.  Where  it  is  about  to  join  the  Garry  near  Fas- 
cally,  it  produces  the  celebrated  fall  of  the  Tumel ;  a 
scene  perfectly  exquisite  in  its  composition,  and  in  the 
beauty  of  the  cascade,  although  the  height  is  not  con- 
siderable. From  this  point  downwards  to  its  junction 
with  the  Tay,  it  passes  through  a  narrow  valley,  in 
which  the  scenery  about  Faseally,  which  forms  proper* 
ly  a  part  of  that  already  described,  is  the  most  remark- 
able. The  whole,  however,  is  one  continued  series  of 
beauties  to  the  junction ;  and  in  diverging  a  little  from 
it,  we  find,  about  the  village  of  Moulin,  views  of  the 
vale  of  the  Tay,  together  with  much  closer  mountidn 
scenery,  which  ought  to  attract  every  traveller  thus 
much  out  of  his  road. 

The  Garry,  which  at  Faseally  forms  so  large  a 
branch  of  the  Tumel,  arises  partly  out  of  Loch  Oarry, 
near  Dalnaspidel,  receiving  afterwards  three  principal 
branches  from  the  Bruar,the  water  of  Erochie,  and  the 
Tilt,  besides  subordinate  ones.  The  first  part  of  its 
course  is  through  a  wild  uninteresting  country ;  but 
above  Blair  it  immediately  assumes  those  beauties  which 
are  continued  to  its  termination.  Blair  itself  is  unri- 
Tailed  throughout  Scotland;  and  scarcely  any  thing 
can  exceed  the  beauty  of  the  whole  valley  oown  to 
the  pass  of  Killicrankie.  Of  the  scenery  of  that  ce- 
lebrated spot  it  is  superfluous  to  say  any  thing,  except 
to  point  out  to  artists  that  it  reserves  the  greater  part 
of  its  most  striking  scenes  for  those  who  will  pursue  it 
with  care  through  all  its  recesses.  The  summer's  la- 
bours of  the  most  expert  artist  would  not  exhaust  half 
of  the  beauties  to  be  found  throughout  this  tract  as 
far  as  Blair ;  but  we  have  not  room  to  describe  even 
their  places.  But  we  must  pdint  out  the  grounds  at 
Urrard,  with  its  beautiful  cascade ;  the  views  from 
Lude ;  those  on  the  eastern  side  of  the  Garry ;  and 
those  which  more  especially  belong  to  Blair.  Among 
these  we  must  especially  name  Glen  Tilt,  affording 
alpine  scenery  of  a  singular  character,  and  no  less  mag- 
nificent than  unlike  to  any  thing  else  of  the  kind  m 
Scotland.  When  the  river  is  about  to  quit  the  Glen, 
the  pass  which  it  has  wrought  itself  through  the  rocks 
is  singularly  wild  and  romantic ;  and  near  to  this  place 
the  cascades  of  the  Fender,  though  in  no  great  scale, 
offer  specimens  of  this  class  of  scenery  scarcely  inferior 
in  beauty  to  any  of  the  same  dimensions  in  Scotland. 
The  falls  of  the  Bruar  are  rather  rude  than  picturesque, 
but  are  well  known,  while  the  others  are  neglected. 

The  course  of  the  Lyon  is  remarkable,  from  the 
uniformly  narrow  and  deep  valley  through  which  it 
runs.  Arising  far  west  in  Loch  Lyon,  it  receives  nu- 
merous mountain  streams  in  its  coorse  to  the  Tay,  but 
no  river  of  any  note.  The  scenery  of  that  valley  is  as 
novel  as  it  is  beautiful ;  but,  like  many  of  the  secluded 
parts  of  Scotland,  it  is  alike  undescribed  and  unknown. 
Where  it  is  contracted  in  the  narrow  pass  westward 
of  Fortingall,  it  is  particularlv  striking  from  the  close- 
ness and  magnitude  of  the  hills,  and  from  the  fine  trees 
which  cover  its  meandering  banks.  After  this  point 
it  assumes  a  new  but  still  l^autiful  character,  rich  in 
fine  woods  and  in  overhanging  trees  and  rocks,  and 
enclosed  on  each  hand  between  high  mountains. 

The  scenery  of  the  Keltoie  burn,  which  joins  it  near 
Coshiville,  is  exceeded  by  that  of  very  few  places,  par- 
ticularly about  the  ancient  castle  of  Garth,  which  is 
placed  in  a  most  singular  positibn  at  the  confluence  of 
two  deep  ravmes.  Though  so  accessible  from  Ken- 
more,  it  IS  quite  unknown,  like  every  thing  else  which 
has  not  been  described  in  the  popular  tour  books.  Be- 
fore quitting  this  part  of  the  country,  we  must,  how- 
ever, mention  the  scenery  about  Moness  and  Abeafel- 


dy,  though  that  water  runs  into  the  Tiy.   Tfce  qb.  p J 
cades  are  well  known,  and  of  these  the  middle  <me  H 
forms  the  most  perfect  scene  of  Uiis  nature  thst  csn  be     ' 
conceived,  although  on  a  very  narrow  actle.   Bat  the 
views  around  from  the  ascent  to  these  groandi,  indud* 
ing  the  noble  and  picturesque  bridge  of  Tay,  sie  eqoi). 
ly  worthy  of  attention. 

The  s'cenery  on  the  Lochy  and  the  Dochsrt  ire  iit« 
tie  remarkable  except  at  Killin.  But  we  muit  not  for* 
get  to  name  Glen  Falloch,  the  seat  of  the  river  of  tbt 
name,  which  flows  into  the  top  of  Lodi  Lofmond,  md 
which  conducts  us  through  much  wild  and  beaa^nl 
scenery  to  that  noted  lake. 

The  Forth,  as  we  have  already  seen,  rises  in  the  lakei 
of  Aberfoyle,  and  ,  receives  no  principal  streim  ^ 
above  Stirling,  it  joins  the  Teith  flowing  from  Lodi 
Cateran.  After  that  it  receives  the  Allan  and  the  D^ 
von,  the  most  distant  part  of  this  river  at  least  belaDg- 
ing  to  Perthshire.  The  most  remarkable  scenery  of 
the  Forth  is  that  near  Al)erfoyle,  already  mentioned, 
and  its  course  through  the  great  plane  of  Stirling; 
where  it  separates  these  two  counties,  is  familitr  to 
most  persons.  Nor,  afler  leaving  Callander,  is  the  ax* 
nery  of  the  Teith  particularly  remarkable,  except  at 
Doune,  where  it  is  rendered  highly  beautifbl  by  the 
majestic  remains  of  that  ancient  castle,  and  the  ridi 
wood  with  which  it  is  surrounded.  But  we  ought  not 
to  pass  over  that  magnificent  spot,  the  pass  of  Leoy, 
where  the  water  of  Lubnaig  Loch  joins  it,  nor  that  which 
attends  the  courses  of  some  of  the  mountain  stretms  in 
the  vicinity  of  Callander.  In  thia  part  of  the  Deron 
also  which  belongs  to  Perthshire,  is  situated  the  well 
known  scenery  of  the  Rumbling  Bridge  and  of  the  Cal- 
dron Linn. 

The  courses  of  the  Almond  and  the  Braun  present 
no  verv  striking  scenery  amidst  soch  a  mass  of  beauty 
as  we  have  already  described ;  but  the  former  contttsi 
the  wild  recess  of  Glen  Almond,  and  in  the  latter  alio 
are  the  well  known  falls  in  the  grounds  of  Dnnkdd, 
and  that  of  Rumbling  Bridge  on  a  small  torrent  which 
joins  it 

The  Airdle  consists  of  two  principal  branches;  hot 
it  is  not  remarkable  for  its  scenery  tfll  it  cuts  throiiigh 
the  deep  ravine  near  Craighall,  where  ita  ooune  ti  a- 
tremely  romantic.  The  course  of  the  Isla  tfanwgh 
Perthshire,  till  it  joins  the  Tay,  b  however  very  beaw- 
ful,  although  in  a  very  different  style,  mmiing  throagfa 
a  rich  open  woody  country,  backed  by  mountsins,  w 
bearing  all  the  marks  of  wealth  and  high  improvemcDt 

We  need  describe  no  more  of  these  rivers,  snd,  si 
the  chief  beauties  here,  as  elsewhere,  attend  the  riven 
and  lakes,  we  shall  terminate  also  tbia  aooonnt  of  the 
picturesque  scenery  of  Perthshire,  of  which  it  may  be 
said  to  contain  as  much  as  nearly  all  the  rest  of  Scot- 
land, rendering  it,  to  a  stranger,  by  far  the  nooit  in- 
teresting county  of  the  whole.  Were  we  to  indalgt 
further  in  these  descriptions,  we  might  add  Bfisch 
more,  lying  apart  from  the  lakes  and  rivers,  but  ^ 
dare  not  trespass  further  on  our  allotted  apace. 

Perthshire  contains  every  possible  variety  ef  snflii 
nor  can  we  pretend  to  enter  into  anj  very  miirals  de*  i 
tails  on  this  matter,  on  account  of  ^le  extent  of  ths 
subject.  The  most  valuable  are  the  aBnvial  or  csne 
lands,  which  have  been  deposited  by  the  princips]  n* 
vers,  and  sometimes  in  conjunction  with  the  sea.  The 
Carse  of  Gowrie  is  the  most  celebrated  of  them,  hi 
most  places  this  is  a  rich  clay  of  great  depth,  hein^  in 
some  mterstratified  with  layers  of  peat,  and  also  con- 
taining sand  and  marine  deposits  tn  its  ▼eiylivc't 
portions.    Most  of  it  is  indeed  alluvial ;  but  there  m 
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thire.  some  parts  kho  of  a  different  character,  arising  from 
^  the  decomposition  of  the  trap  rocks,  which  form  a 
'    dirk  brown  soil,  and  others  which  are  red  and  loamy, 
from  the  destruction  of  the  sandstone  which  consti- 
tutes so  large  a  part  of  the  Sidlaw  hills.     The  plains  of 
the  Forth,  when  it  belongs  to  this  county,  is  of  the 
same  general  character,  but  is  in  many  places  covered 
with  a  dense  coating  of  peat,  particularly  well  known 
about  Blair  Drummond  by  the  name  of  Moss  Flanders. 
Similar  alluvial  soils  attend  the  course  of  the  Earn, 
pirticularly  towards  the  east,  while  higher  up,  the 
country  on  its  margin,  though  still  oilen  alluvial,  is 
more  sandy  and  gravelly,  as  is  the  case  with  all  the 
alluvia  of  these  rivers  among  the  mountains.     The 
priocipal  alluvial  soils  of  this  inferior  nature  was  found 
in  the  upper  parU  of  Strath  Tay,  Strath  Tumel,  and 
Stnth  Airdle,  as  well  as  on  the  borders  of  the  Lyon, 
the  Garry,  and  many  other  streams  of  less  note.    The 
soil  around  the  Isk  is  also  of  this  character,  as  is  that 
which  attends  the  Tay  from  Dunkeld  to  Perth,  which 
is  indeed  in  many  places  extremely  bad.     In  others, 
as  near  Perth  itself,  it  is  very  fertile. 

A  landy  and  clayey  soil,  called  till  by  agriculturists, 
occupies  one  very  continuous  tract  from  east  to  west, 
bat  tt  possesses  this  character  most  perfectly,  from 
near  Perth  westward  to  Dunblane,  originating  chiefly 
io  the  destruction  of  the  red  sandstone  of  that  district. 
Iq  the  hii^ber  parts  it  is  often  ver^  barren,  but  many 
very  fertile  spots  are  found,  particularly  where  trap 
rocks  have  existed ;  and  in  these  cases  the  differences 
are  very  sensible. 

Not  to  dwell  on  minute  particularst  we  shall  here 
mention,  that  a  tract  of  excellent  soil,  arising  also 
/rom  the  decomposition  of  trap,  occupies  the  ridge  of 
the  Odul  and  Sidlaw  hills;  but  from  its  elevated  si- 
tuation, it  is  only  adapted  to  pasture,  in  which  it  ia 
very  fertile.  Some  soil  of  the  same  character  occurs 
also  near  Dunkeld,  where  it  is  in  a  situation  for  the 
plough,  and  is  marked  for  its  fertility. 

As  in  Scotland  in  general,  there  is  very  little  pro- 
per calcareous  soil  in  Perthshire.  The  principal  tract 
lies  in  Glen  Tilt  and  at  Blair,  but  in  siuch  a  situation 
as  to  be  principally  condemned  to  pasture,  in  which, 
however,  it  excels.  The  other  tracts  of  this  nature 
are  too  Ikiited  and  scattered  to  deserve  any  notice. 

The  mountain  soils  vary  exceedingly*  even  on  those 
hills  on  which  the  nature  of  the  rocks  is  very  similar. 
The  best  of  these  are  about  Dunkeld,  lying  on  the  mi- 
caceous schbt,  and  they  seem  particularly  adapted  to 
the  growth  of  the  larch  and  other  trees.  In  other 
parts  of  the  mountains,  in  various  places,  there  are 
found  aoils  of  similar  quality,  a  yellow  loam,  produ- 
cing excellent  pasture,  and  cultivated  wherever  the  si- 
tuation of  the' land  and  the  climate  permit  The  worst 
of  these  mountain  soils  are  those  which  lie  in  the 
()uart2  rock,  and  these  are  found  chiefly  about  Ben 
Gloe,  while  much  of  the  same  character  also  occurs  in 
the  hill  about  Glen  Lyon.  Peat  is  found  everywhere, 
and  often  in  large  tracts,  but  it  is  unnecessary  to  pK)int 
out  these  places  particularly.  That  called  Moss  Flan- 
^lers,  already  mentioned,  is  among  the  largest  in  Bri« 
Uin,  and  has  been  held  to  contain  10,000  acres. 

The  climates  of  Perthshire  are  necessarily  as  various 
as  its  surface,  and  scarcely  admit  of  any  useful  detail. 
Perth  appears  to  be  the  least  rainy  tract,  and  its  ave* 
fage  water  is  estimated  at  about  23  inches  annually. 
Seventy  ia  among  the  highest  summer  temperatures ; 


but  a  heat  exceeding  65^  is  rare,  of  any  continuance  *.  Perthahire. 
The  tracts  especially  subject  to  rain  are  the  several  ^^"^y^^-^ 
mountain  glens,  where  the  quantity  is  as  various  as  it 
is  incapable  of  calculation.  Among  these,  Dunkeld, 
as  being  near  the  low  country,  is  conspicuous,  as  is 
Glen  Tilt  in  the  high;  but  all  the  chief  mountain 
tracts  may  be  considered  as  in  this  division.  In  the 
higher  valleys  the  summer  is  short,  frosty  nights,  even 
at  Blair,  oflen  commencing  early  in  September.  The 
spring  is  proportionably  late ;  and  these  districts  are,  of 
course,  much  subject  to  snow  in  the  winter.  The  higher 
tracts  are,  however,  little  exposed  to  inconvenience 
from  the  east  winds,  which  are  much  mitigated  or  ex- 
pended in  its  passage  over  them.  What  these  districts 
sufl^er  most  from  is  a  cloudy  sky,  to  which,  excluding 
the  light  of  the|  sun,  is,  in  a  great  measure,  to  be  at- 
tributed the  lateness  and  imperfection  of  their  crops. 

This  is  as  various  and  unequal  as  might  well  be  Agricul. 
imagined  in  a  country  so  extensive  and  various  in  cha-  ture  and 
racter,  inhabited  in  some  places  by  opulent,  enlighten*  rural  eco- 
ed,  and  wealthy  tenants,  m  others  by  the  smallest  class  ^^J' 
of  Highland  farmers,  and  on  the  most  antiquated  sys- 
tems.    It  is  scarcely  seventy  years  since  the  holding  < 
by  runrig  extended  through  nearly  the  whole  county ; 
and,  under  the  modified  form  of  joint  farms,  it  is  still 
found  in  many  of  the  mountain  tracts,  even  on  the 
estates  of  the  largest  proprietors.     Here  the  small 
fanners  live,  as  is  usual  elsewhere,  in  their  little  black 
towns,  and  in  a  state  which,  except  in  the  Highlands, 
would  be  considered  one  of  great  poverty.    But  im- 
provements are  daily  creeping  along,  and  chiefly  from 
the  borders  of  the  low  country ;  new  cottages  being  ' 
built    of  stone    and  slate,    accompanied    by  an  in- 
crease of  industry  and  a  greater  sense  and  desire  of 
comfort  in  the  people.     Among  these  recent  improve- 
ments, we  wish  particularly  to  notice  the  village  of  St. 
Fillan,  near  Loch  Earn,  built  by  Lord  Gwydir  on  the 
'Drummond  estate,  because  it  proves  that  nothing  is 
wanting  to  render  the  cottages  of  Scotland  as  neat  and 
clean  as  those  of  England,  and  the  habits  of  the  people 
as  orderly,  but  a  little  attention  and  perseverance  on 
the  part  of  the  proprietors.     The  rose  and  the  honey- 
suckle have  here  taken  place  of  the  dub  and  the  mid- 
den, and  the  inhabitants  have  learnt  to  think  that  there 
may  be  a  merit  and  a  happiness  in  neatness  and  clean- 
liness. 

Besides  these  remains  of  the  ancient  system,  which 
in  many  places  must  continue,  or  which  cAn  at  least 
only  be  converted  into  small  separate  crofts,  as  in  the 
West  Highlands,  there  are  many  extensive  farms  in 
Perthshire,  reaching  from  30  to  500  acres  and  up- 
wards. The  chief  of  these  are  found  in  the  Carse  of 
Gowrie,  in  Stratheam,  at  its  lower  part,  on  the  banks 
of  the  Isla,  and  on  those  of  the  Tay,  chiefly  between 
Perth  and  Dunkeld.  The  pasture  farms  are,  of  couk*se, 
of  much  more  considerable  extent ;  and,  on  the  bor- 
ders of  the  hills,  an  arable  farm  generally  contains  a 
proportion  of  pasture. 

In  the  agricultural  system,  the  rotation  of  crops  va-  • 

ries  in  different  places,  but  the  details  are  too  minute 
for  our  limits.  The  chief  object  of  cultivation  is  grain. 
Wheat  is  raised  on  most  of  the  low  alluvial  lands,  and 
in  some  places  even  on  the  uplands,  where  the  soil  and 
expence  are  favourable.  The  Carse  of  Gowrie,  the 
lower  part  of  Stratheam,  and  the  tract  near  Perth, 
are  those  in  which  this  grain  is  particularly  cultivated. 
To  this  we  must  add  the  further  parts  of  Stormount 


*  The  mean  temperature  at  Ki&fanns  Caitle,  near  Perth,  in  Lat.  6^  9V,  190  feet  above  the  sea,  ibr  nx  years,  wu  46*  S'i    The  mean 

toDperatiue  at  Kin&uns,  in  1821,  was  47»  S";  of  Dunkdd  HoUiSb  idO  Aet above  tbessa,47«r;  orDdvme,ab(tat  UOAetftbofe  tba 
•*Sf  48"  y^    £di, 
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Perthshire,  and  Strathmore,  where  it  lies  in  this  county,  the  dis-  Nor  are  horses  reared,  excepting  ponies  in  the  Biffb.p,i^ 

^^'^i^"^^  trict  of  Montetth  on  the  Forth,  and  some  parts  in  the  land  districts,  to  any  extent     Some  of  theiheepf«rou^ 

neighbourhood  of  Muthill,  Dunbkne,  and  the  Devon,  are  of  considerable  extent,  and  this  brsnch  it  toezten. 

together  with  that  portion  of  the  county  which  lies  de-  sive,  that  twenty-seven  parishes  are  said  to  be  almost 

tached  on  the  Firth  of  Forth.     It  has  been  attempted  entirely  occupied  by  sheep.     The  whole  nnmber  in 

to  raise  wheats  but  without  success,  to  the  north  of  the  county  has  been  estimated  at  230,000.   Tbeblack- 

Diinkeld.  faced  is  the  predominant  breed,  but  the  Cheviot  am) 

Pease  and  beans  are  not  much  cultivated,  but  some  many  others  have  been  lately  introduced,  aa  have  the 

barley  is  grown  in  the  better  class  of  lands  where  merinos.    The  latter  have,  however,  gained  no  footing 

wheat  is  raised.     In  the  Highland  tracts,  bear  is  the  as  yet.    Swine  are  not  much  cultivated,  and  goats 

only  grain  of  this  nature,  and  the  practice,  with  re-  have  been  expelled.     The  very  fine  orchards  in  this 

apect  to  it,  is  the  same  as  it  is  throughout  the  High-  county  require  no  notice ;  nor  is  the  climate  adapted 

lands  in  general.    It  forms  great  part  of  the  food  of  to  this  purpose,  except  in  a  few  very  favoured  spots, 

the  common  people,  and  much  of  it  was  also  used  for  although  the  general  horticulture  of  Perthshire  iseqiul 
illicit,  distillation ;  but  that  practice  has  been  lately  .  to  that  of  any  other  part  of  Scotland.    Neither  beet 

much  discountenanced  by  the  proprietors.    The  culti-  nor  pigeons  form  a  specific  object  of  rural  ecooonj  in 

vation  of  rye  is  so  scanty  as  to  be  scarcely  deserving  this  county. 

of  notice.    Among  oats,  the  most  approved  kinds  are        Of  all  the  counties  of  Scotland,  Perthshire  is  by&r^«^ 

raised  among  the  superior  class  of  farmers  in  the  best  the  most  conspicuous  for  its  woods.    Trees  of  almost^'' 

districts ;  but  the  andent  grey  oat  still  holds  its  ground  all  kinds  flourish  naturally  almost  everywhere,  since  ^ 

among  some  of  the  smaU  Highland  farms.    £very  everywhere  there  is  shelter ;  but^  among  the  whole, 

thing  is  cut  by  the  sickle.  the  ash  grows  with  the  greatest  vigour,  and  that  eveo 

The  culture  of  flax  is  universal  amonff  the  small  on  very  high  grounds.     Near  Fincastle,  at  ISOOfieet 

farmers,  and  on  a  small  scale.     It  is,  indeed,  cultivated  and  more  of  elevation,  there  are  specimens  u  large  st 

to  some  extent  in  Stormount  and  Strathmore,  and  in  in  any  part  of  Scotland.     The  oak  and  beech,  huwem> 

some  parte  of  Athol.    This  flax  is  manufactured  in  the  do  not  grow  to  a  large  size,  and  the  latter,  in  parti* 

country,  partly  by  the  common  people  for  their  own  cular,  is  not  very  common.     The  vicinity  of  Duplin 

consumption,  and  on  a  small  scale,  and  partly  in  Perth,  seems  most  particularly  favourable  to  wood,  producing 

Blair  Gowrie,  and  other  places,  as  an  object  of  com-  the  finest  trees  of  all  kinds  anywhere  to  be  seen  in 

merce.    The  Quantity  of  linen  stamped  m  1800  was  Scotland. 

estimated  at  ^250,000  in  value,  ana  tliat  which  was        Most  of  the  scattered  wood  of  this  description  (o 

manufactured  in  private  is  supposed  to  have  been  fur-  which  we  allude,  is  to  be  found  in  gentlemen's  ptrb 

ther  very  considerable.    Hemp  is  not  kn6wn.  and  planted  woods,   in  hedge  rown,  and  about  the 

Potatoes  are  universal,  an/d  are  yet  cultivated  in  the  smaller  farms.'    But  there  is  also  much  wood  of  this 

Highland  districts  by  the  method  of  laxy-beds.    The  kind  growing  naturally  about  the  river  sides  and  in 

drill  culture  has  however  been  introduced  into  these  the  Highland  glens,  by  the  margins  of  the  kkei  and 

tracts  ;  and«  in  the  better  parts  of  the  county,  the  me-  streams. 

thods  of  cultivation  are  as  perfect  as  in  the  most  im-        Of  natural  wood,  extensive  coppices  of  oak  oocnr  st 

proved  parts  of  our  island.     In  the  higher  lands  they  Dunkeld,  and  in  various  other  places  along  the  banks 

are  much  subject  to  be  destroyed  by  the  early  frosts  of  the  Tay  and  the  Tumel,  as  well  as  on  the  akirtsof 

before  they  are  ripe.    Potatoes,  like  turnips,  enter  into  different  lochs  throughout  the  county.    Loch  Cstersn, 

the  ordinary  rotation ;  and^  in  the  Highlands,  they  are  and  the  other  lakes  in  this  neighbourhood,  are  the  most 

the  only  crop  interposed  with  bear,  oats,  and  flax.  remarkable  in  this  respect.    These  are  preserred  with 

Turnip  cultivation,  as  might  be  expected,  is  widely  great  care.    The  birch  woods  are  fast  diminishing  litr- 

foUowed  in  the  best  parts  of  Perthshire,  and  it  has  now  ly,  in  consequence  of  the  demand  for  staves  for  the 

also  forced  its  way  into  most  of  the  small  Highland  herring  fishery.    That  on  Loch  Rannoch  is  the  moA 

farms.    Such  is  the  advantage  of  the  example  held  out  ancient,  but  it  onlv  contains  scattered  trees.    On  tbe 

by  the  larger  and  more  intelligent  farmers.     In  the  hills  that  surrotmd  Loch  Cateran,  it  abounds,  snd  st 

west  and  central  Highlands,  where  large  farms  are  great  elevations,  often,  fortunately  for  the  sdmirer « 

rare  or  unknown,  it  has  as  yet  scarcely  made  a  percep-  scenerj^,  in  places  where  it  is  inaccessible  to  tbe  axe. 

tible  progress,  and  in  many  districts  it  is  utterly  un-  The  birch  woods  about  Fascally  were  among  the  finflt 

known.    Of  so  little  use  is  mere  precept,  and  so  little  in  Scotland  for  their  extent  as  well  as  for  tbe  size  of  the 

has  been  the  effect  of  premiums  unassisted.    Sainfoin,  trees,  but  thev  are  fast  diminishing^  as  are  those  abo|^ 

tares,  carrots,  and  otaer  rarer  articles  c^  cultivation,  Blidr.     This  is  a  subject  of  great  regret  as  far  as  tbe 

are  nearly  unknown  in  this  county.  beauty  of  the  country  is '  concerned;  as,  from  want  a 

In  the  management  of  grass  lands  in  this  county  lit-  indosures,  they  cannot  be  renewed,  and  will  not  p*J 

tie  attention  has  been  paid,  and  irrigation  is  nearly  un-  the  expence  of  inclosing.  . 

known,  except  on  the  borders  of  Stormount  and  Strath-        Though  there  is  much  natural  fir  in  msnjr  Pf'^ 

more.    In  the  lower  lands,  artificial  passes  are  burgely  the   cotmty,  there  is  only  one  forest      This  is  ^ 

cultivated  for  hay ;  and  the  cultivation  cf  clover,  aa  great  forest  of  Rannoch,  occupying  its  southern  oar* 

well  as  that  of  turnips,  has  also  reached  the  Highland  gin.    But  it  is  now  almost  a  ruin,  although  a  ^^ 

districts.     In  these,  however,  the  hay  is  commonly  of  care  might  easily  restore  it  to  nearly  its  ^^ 

Jate,  scanty,  and  ilUsaved^  and  tbe  greater  part  of  it,  condition.     We  may  point  out  na  the  most  woodj 

indeed,  is  the  produce  of  natural  meadows  and  waste  regions,  whether  from  nature  or  art.  Strath  Taji  tv 

patches  of  low  land.  upper  and  lower  parts  of  Strath  Earn,  part  rf  Stratn- 

Dairy  farming  does  not  form  a  conspicuous  part  of  more.  Glen  Lyon,  Strath  Tumel,  Blair,  and,  *^^^ 
the  rural  economy  of  Perthshire,  but  the  breeds  of  cat-    Dunkeld ;  and  to  that  chiefly  is  this  division  of  Soo(- 

tle  are  good  as  well  aa  various.    The  pasturing  of  cat*  land  indebted  for  its  great  suneriority  in  general  ^* 
tie  in  the  mountain  districts  is  practised  in  various    pearance  to  sdl  the  counties  of  aootland.  . 

places,  but  theiie  tncta  axe  prlncipaby  aUotted  to  sheep*       Many  extensive  plantationa  have  also  been  iai»  ^ 
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Ur.  {bis  ooonfj*  The  fir  woods  of  Meikleonre  are  among 
"^  these,  but  the  trees  are  poor,  and  soon  cease  to  grow ; 
•  coiDiDsn  defect  of  planted  fir  all  through  Scotland. 
This  failure  has  been  attributed  to  bad  seM,  to  a  bad 
Ytrietj,  to  bad  soil,  and  to  transplantation ;  to  every 
doae,  in  short,  but  the  true  one.  It  is  peculiarly  the 
misfortune  of  this  fir  to  refuse  to  grow  in  confinement, 
or  in  the  dark,  nor  does  it  put  forth  its  leaves  any 
where  except  where  there  is  free  access  to  light  Now^ 
k  nsy  be  said  of  every  tree,  that  its  produce  in  wood, 
ct  its  vigour,  is  exactly  proportioned  to  the  number  of 
its  leaves,  which  are  in  fact  the  organs  by  which  the 
ap  is  converted  into  all  the  produce  of  the  tree.  Thus 
I  tree  stript  of  its  leaves  makes  no  growth ;  and  hence 
theSr,  in  the  situation  to  which  we  allude^  soon  ceases 
to  thrive ;  since  it  is  as  effectually  stript  of  leaves  as 
if  its  branches  had  been  trittimed  ofi*  by  the  pruning 
knife.  It  is  sufficient  to  examine  one  of  these  woods 
to  be  convinced  of  this,  where  firs  resembling  poles 
are  seen  carrying  a  very  small  bunch  or  head  of  leaves^ 
and  that  wholly  at  the  top.  Such  a  foliage  is  not  the 
hundredth  part  of  what  a  tree  of  that  height  would  re- 
quire to  insure  its  growth^  and  the  consequences  are 
too  apparent. 

This  is  the  result  of  an  improper  system  of  planting. 
if  at  least  any  thing  better  than  spars  ate  expected^ 
the  process  of  nature  ought  to  be  imitated.    The  wild 
and  die  cultivated  fir  are  unquestionably  the  same ; 
but  the  former  has  space  for  all  its  branches,  and  the 
kter  is  divested  of  them  by  confinement.     It  is  easy 
to  trace  the  natural  fir  from  youth  to  maturity ;  and  in 
this  case  as  in  all  others,  the  practice  confirms  the 
theoiy.  The  chief  plantations  of  Scotch  fir,  besides^  in 
this  county,  are  those  of  the  Duke  of  Athole  at  Dun- 
held  and  Blair ;  but  this  tree  has  now  been  sometime 
abandoned  in  favour  of  the  larch  and  spruce,  which 
produce  more  than  double  the  return  in  value  of  the 
timber,  Independently  of  the  superiority  and  greater 
perfection  of  the  growth  and  other  collateral  advan- 
toge8. 
m    ^he  total  plantations  hitherto  executed  by  his  Grace, 
amount  to  11,000  acres,  of  which  the  chief  part  lies  in 
the  neighbourhood  of  Dunkeld  and  on  the  hills.    The ' 
far  larger  portion  of  this  consists  of  larch,  but  within 
these  few  years  much  Norway  spruce  has  also  been 
planted.    Taking  the  plants  at  2000  per  acre;  this 
smoants  to  about  22,000,000  of  trees ;  but  the  total 
number  of  trees  planted  by  the  Duke  is  about  50,000,000, 
as  the  fonner  plantations  were  about  from  5000  to 
6000  per  acre.     It  is  found  that  the  larch  thrives  in 
a  higher  region  than  the  Scotch  fir,  and  also  grows 
quiver,  so  as  far  to  out-top  it  in  the  same  plantation, 
h  ii  averse  to  low  and  wet  ground,  but  succeeds  even 
vmong  the  most  rocky  faces  of  the  hills.    The  highest 
plantations  are  near  Loch  Ordie,  at  about  an  eleva- 
tion of  1000  or  1200  feet,  and  at  this  height  they 
promise  to  grow.    Tf»e  spruce,  fortunately,  shows  no 
aversion  to  wetter  soils,  and  it  has  the  farther  ad- 
vantage of  growing  in  the  shade  of  other  woods,  so  as 
}o  be  useful  in  filling  up  their  interstices.     Its  growth 
I*  rapid  and  strong ;  and  the  timber,  #which  has  been 
u^  in  spars  and  top-masts  from  some  of  the  older 
^''ees  about  Blair,  Jias  been  found  equal  in  quality  to 
that  imported  from  Norway  for  the  same  purposes. 

A  collateral  advantage  arises  from  the  cultivation  of 
larch,  which  is  of  no  sqiall  importanQB  in  the  economy 
^t  planting.  Under  the  fir  woods  no  grass  grows. 
BQt  the  effect  of  larch  is  to  destroy  all  the  mountain 
VUnta,  without  exception,  and  to  cover  oyer  the  steep- 
est declivities  <^  the  hills  with  verdure.    About  20 


yesrs  growth  are  sufficient  to  produce  this  efieet ;  and  Perthshire. 

the  wixids  which  can  then  no  longer  suffer  firom  cattle,  ' 

become  pastures  ten  times  at  least  mnre  valuable  than 

the  hills  were  in  their  original  state.    This  change 

alone^  it  is  estimated,  would  repay  the  expences  of  the 

plantations.    To  the  value  of  the  poles  and  thinnings 

must  be  added  that  of  the  bark,  whidi  has  been  us^ 

in  tanning  with  success,  particularly  when  the  prices 

of  oak  bark  have  been  high.    It  is  a  further  advan-* 

tage  in  larch  above  Scotch  fir,  that  it  is  not  destroyed 

in  winter  by  the  weight  of  the  snow  i  and  that  even 

the  smaller  trees  below  the  scale  required  for  ships^ 

bear  a  better  price  for  the  ordinary  purposes  of  corn* 

mon  carpentry. 

The  first  larch  planted  at  Dunkeld  were  two  trees, 
in  1738,  now  to  be  seen  on  the  lawn.  One  of  these 
measures  12  feet,  and  the  other  11  feet  in  girth,  at  4 
feet  from  the  ground ;  and  they  are  calculated  to  con- 
tain 400  feet  of  timber.  These  trees  were  originally 
brought  from  SwiUserland  or  the  Tjrrol,  and  being 
supposed  delicate,  were  first  placed  in  the  greenhouse. 
The  particulars  of  their  progress  are  interesting. 

Between  1740  and  1744»  there  were  planted  at  Dun- 
keld  nine  trees,  and  the  girths  of  these  taken  in  the 
same  manner,  range  from  8  feet '  1  inch  to  8  feet  10 
inches.  These  trees  are  calculated  to  contain  on  an 
average,  each  115  feet  of  timber,  or  the  whole  conntain 
1035  feet.  During  the  same  period,  there  were  plant- 
ed at  Blair  eleven  trees,  the  girths  of  which,  at  growths 
from  73  to  76  years,  ranged  from  8  feet  2  inches  to 
XO  feet  This  lot  was  calculated  to  average  1 10  feet 
each,  in  the  whole  1200.  The  total  measure  of  this 
lot  of  22  trees  b  therefore  2645  feet 

The  plantation  of  larch  between  1733  and  1759, 
was  executed  by  Puke  James,  and  amounted  to  1928 
trees.  Of  these  there  were  cut  down,  between  1809 
and  1816,  873  trees ;  1055  being  left  standing  in  1817, 
containing  altogether  2883  loads,  or  144,160  feet  of 
timber. 

This  timber  has  lately  been  introduced  into  ship 
building,  and  the  following  are  the  experimento  hither^ 
to  made.    < 

The  Sir  Simon  Taylor,  a  West  Indiaman,  was  built 
by  Sime  of  Leith  for  Mr.  Sibbald,  partly  of  the  Dunkeld 
larch ;  eleven  trees,  measuring  1066  feet,  having  been 
cut  for  this  purpose,  with  a  view  to  ascertain  the  value 
of  this  timber  in  ship-building.  Unfortunately,  this 
vessel  was  taken  by  the  Americans  in  her  first  voyage. 

The  Athol  frigate  was  built  at  Woolwich  yard,  front 
larch  grown  at  Dunkeld  and  Blair,  in  1819-20,  and  ie 
now  at  sea.  The  dimensions  of  thb  veasel  ore  as  foU 
lows: 


Length  of  deck«    . 
Keel,     .    .    .    . 
Kxtreme  breadth. 
Depth  of  hold, 
Tooiuge,    .    . 


F. 

US 

94 

31 

8 


I. 

8 

81 
6 

9 
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Since  that  time  a  brig  has  abo  been  built  at  Perth, 
together  with  some  steam*boate  on  the  Thames. 

It  remains  to  be  proved  by  these  and  other  trials, 
what  the  relative  value  of  larch  is,  when  compared  to 
fir  and  to  oak  for  ship-building.  That  it  is  far  supe- 
rior to  the  former,  is  well  ascertained  alreadyi  but  ite 
relative  value  to  the  latter  is  not  yet  known.  The 
price  is  about  one  half,  taken  as  agricultoral  produce. 
It  will,  of  course,  foe  a  question  of  profit  or  loss  on  the 
whole,  when  it  is  known  what  is  the  comparative  du* 
rability  of  larch  to  oak  ships.  *  At  any  rate,  it  is  de- 
sirable to  command  a  supply  of  wood  for  this  purpoee. 
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rcrthihire.fiiee  frooi  the  coiitinffencies  of  foreign  coininerce; 
fphile,  to  the  plimter^  wis  cannot  fail  to  be  a  profitable 
appropriation  of  land,  which  is  of  very  little  value, 
even  as  pasture. 

As  the  future  supply  of  larch  for  building  from  the 
plantations  of  that  wood  throughout  the  country  in 
general,  is  an  interesting  object  of  general  economy, 
we  subjoin  the  following  tabular  view,  calculated  from  . 
the  Atnole  plantations  alone.  No  estimate  vhas  yet 
been  made  for  the  spruce,  as  these  plantations  are  but 
lately  commenced ;  but  there  is  no  doubt  that  a  con- 
siderable supply  of  this  timber  for  masts,  yards,  and 
spars,  may  also  be  furnished  within  the  course  of  a 
century. 

Probable  supply  of  Larch  Wood  for  Ship  Timber,  from. 
Athole,  beginning  twelve  years  hence  from  1817* 


12  yean  before  cttldiig,  or  in  1829 
12  years  cutting,  .  1841. 


10 
8 
8 

16 
3 


1851 
1859 
1867 
1883 
1886 


69  f  Years  calculated  to  aniah 
3\    plante marked  out 

72yeaiip 


Load  AnnuaUy. 
Nil. 
1,250  g^j^^ 

8,000  '\  Acres. 

18,000  S-abont    2000 
80,000  j 
52.000  ) 
120,000/ 


3500 


130,000 


1500 


1 1889 

Scotch  acres,     7000 

N.  Bi — The  oldest  larch  laid  down  hitherto  at  Woolwich  yard, 
and  several  ends  of  which  exceed  14  load,  are  only  72  years  of 
age« 

Young  seedlings  are  used  in  the  plantations,  and 
they  are  planted  without  pits,  or  by  the  spade  dibbling. 
As  this  subject  has  been  much  studied  here,  it  will  be 
interesting  to  those  engaged  in  similar  pursuits,  to  see 
a  table  of  six  days'  work,  which  will  convey  a  better 
idea  of  the  expedition  used  than  any  general  details 
could  do. '  We  idso  subjoin  a  similar  view  of  the  larch 
cut  in  1S16, 


1817. 
Mareh  and  April. 

Head 
Planter. 
Borrie. 

.  Plaoti. 

Head 
Planter, 
Browne. 

Plauts. 

Monday,  March  31. 
Tuesday,  April  1. 
Wednesday,  AprU  2. 
Thursday,  April  3. 
Friday,  April  4. 
Saturday,  April  5. 

DomUly 
HiU. 

18  men 

19  do. 
19  do. 
19  do. 
19  do. 
19  do. 

18,000 
19,000 
16.400 
16,000 
16,000 
19,000 

DowaUy 
HiU. 

18  men 

19  do. 
19  do. 
19  do. 
19  do. 
19  do. 

a 

18,000 
19,000 
16,000 
16,500 
16,000 
19,000 

Total, 

113  men 

104,400 

113  men 

104,fi00 

Total  planted  in  six  days  208,900  Urch,  or  34,666  daily,  or  rather 
more  than  900  per  man. 

Upwards  of  1,600,000  larch  have  been  planted  be- 
tween the  end  of  November,  18l6,  and  10th  of  April, 
1817,  covering  at  six  feet  apart,  more  than  1050  Scotch 
acres. 

Larch  cm  in  1816. 


Number 
of  Tien. 

Age. 

Average 
Contents. 

Chaxge. 

60 

70 

120 

100 

50 

72- 

68 

57 

•■• 

47 

Feet. 

65 

66 

40 

36 

30 

Load.    Feet 
78       0 
78     20 
96      0 
72       0 
30      0 

400 

♦ 

an    20 

It  is  not  within  our  power  to  enter  on  those  moK  p«J 
general  subjects  of  this  nature  which  belong  to  the  ^ 
county  collectively,  such  as  roads ;  objecU  which  my 
be  considered  as  belonging  to  the  general  political  sUte 
of  the  country.  Suffice  it  to  say,  that  the  turoplkei 
roads  are  excellent,  and  that  the  cross  roads  are  scarcely 
exceeded  in  numbers  or  utility  by  any  in  Scotland. 
The  mountain  tracts  are,  of  course,  deOcient,  as  is  usual 
every  where,  but  considerable  improvements,  even  in 
this  respect,  have  been  lately  made.  The  bridge  at 
Dunkeld  is  a  beautiful,  as  well  as  a  useful  piece  of 
architecture,  for  which  the  county  is  mainly  indebted 
to  the  spirit  of  the  Duke  of  Athole.  Nothing  has  been 
done  towards  improving  the  inland  navigation,  nor,  in. 
deed,  does  any  thing  appear  practicable.  The  coune 
of  the  Tay,  from  Dunkeld  to  Perth,  is  such  as  to  kq. 
der  all  attempts  here  hopeless  in  that  most  important 
tract.  Loch  Earn  serves  for  the  transport  of  lime  from 
Lord  Bread albane's  quarries,  for  the  supply  of  Strath 
Earn  ;  and  the  woods  of  Rannoch  were  floated  down 
^he  Tumel,  as  was  much  timber  from  Blair.  We  need 
not  describe  the  great  operations  of  removing  the  moss 
of  Blair-Drummond,  as  they  are  well  known. 

In  antiquities,  Perthshire  does  not  particularly  abound,  Au 
vet  it  contains  many  interesting  remains,  on  whidi,''^ 
however,  we  can  touch  but  slightly.  Uany  specimou 
of  the  dry  stone  inclosures,  usually  called  Danish,  vt 
found  about  Gle^  Lyon,  and  they  seem  chiefly  to  oc- 
cupy a  tract  of  country  that  stretches  in  a  line  eastward 
to  Moulin.  That  these  were  the  works  of  the  native», 
rather  than  of  theiir  invaders,  there  is  little  d^ubt,  a»  it 
does  not  appear  that  the  Northmen  ever  entered  this 
part  of  Scotland.  Dunsinnan,  the  supposed  castle  of 
Macbethf  seems  to  have  been  a  building  of  this  nature, 
or  little  better;  but  its  traces  are  now  scarcely  seen 
above  the  ground.  Assuredly,  what  goes  now  by  that 
name  was  not  the  residence  of  the  monarch  of  Scotland, 
even  in  those  days. 

Some  Druidical  circles  are  found  in  different  places, 
more  or  less  perfect;  and  one  of  the  most  remarkable  lies 
in  Strath  Tay.  The  rocking  stone  in  Kirkmidud,  at- 
tributed to  the  same  problematical  personages,  is  a  na- 
tural phenomenon.  •  Of  antiquities  later  in  order  of 
time,  the  Roman  remains  are  particularly  worthy  of 
notice.  The  principal  of  these  is  the  celebrated  caop 
or  station  at  Ardoch,  connected  with  which,  in  some 
measure,  is  that  nearer  to  Comrie,  most  certainly  not 
the  scene  of  the  celebrated  battle  of  the  Grampians* 
which,  with  fai^  superior  probability^  is  placed  in  the 
vicinity  of  Stonehaven.  With  these  are  connected  the 
remains  of  a  Roman  road,  still  to  be  distinctly  traced 
for  many  miles  eastward,  and  in  some  places  even  used 
yet  as  a  country  road.  The  next  most  renoarksble  of 
these  stations  is  at  Delvin,  which  appears  also  to  coo- 
tain  remains  of  a  military  post  of  a  more  ancient  date, 
and  by  a  diflferent  people.  Our  apace  will  not  pernui 
us  to  enumerate  the  other  places  where  traces  of  the 
Romans  have  been  discovered ;  but  on  this  subject  we 
can  refer  to  General  Roy. 

Considering  the  scarcity  of  ecclesiastical  antiquities 
in  Scotland,  Perthshire  possesses  ite  share  in  the  cathe- 
drals of  Dunkeld  and  Dumblane  ;  both  of  them  very 
perfect  as  ruins,  though  not  very  remarkable  for  ^ 
beauty  or  splendour  of  their  architecture.  The  tower 
of  Abernethy,  similar  to  that  of  Brechin,  though  le^ 
lofty  than  those  of  Ireland,  has  long  beoi  a  probkm 
with  antiquaries;  nor  has  any  rational  theory  of  their 
design  or  object  been  yet  advancsed.  This  specimen, 
unfortunately,  is  hastening  to  ruin.  Culross  Abbey 
may  be  added  to  this  list. 
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Airf.  In  Blair  and  Caatle  Huutly  we  have  splendid  sped- 
'^  mens  of  the  ancient  castellated  mansions  of  the  coun- 
try, still  inhabited.  The  antiquity  of  the  former  is  * 
unknown^  but  having  been  built  by  the  Cummins, 
it  is  probably  not  of  a  later  date  than  the  extinction  of 
the  power  of  that  family,  which  followed  the  establish- 
ment of  Brace  on  the  throne.  It  has  been  much  mo- 
dernized by  the  removal  of  the  two  upper  stories ;  an 
expedient  resorted  to  afler  the  affair  of  1745,  to  prevent 
its  re-occupation  as  a  military  post.  Castle  Huntly  is 
of  the  date  of  James  If.  Next  in  magnitude  and  in- 
terest to  these  is  Doune,  already  mentioned,  which, 
though  uninhabitable,  is  not  irreparable,  as  the  walls 
have  undergone  little  injury.  Hunting  Tower,  near 
Perth,  is  scarcely  ui  object  of  interest  Of  the  smaller 
remains  of  this  nature  we  may  mention  Garth,  noted 
for  the  romsntic  beauty  of  its  situation ;  the  Castle  of 
Clonie,  situated  on  a  small  island  in  its  picturesque 
like;  and  the  more  modem  Grandtully,  presenting  a 
specimen  of  the  French  or  Flemish  architecture,  of  a 
dite  and  fashion  corresponding  to  that  of  Glammis,  but 
on  a  small  scale.  The  baron  court  at  Logierait>  an  ob« 
ject  of  some  interest,  has  lately  been  nearly  demolished. 
^  The  abundance  of  the  red  deer  in  Perthshire,  now  so 
jB.  nre  almost  every  where  else,  renders  this  part  of  the 
nstoral  history  of  Perthshire,  interesting.  The  only 
preserve  is  that  of  the  Duke  of  Athole,  but  a  few  are 
also  found  in  the  mountains  about  Loch  Earn.  The 
deer  forest  of  Athole  is  estimated  at  80,000  acres ;  but 
it  is  not  absolutely  a  preserve,  as  it  contains  some  sheep.. 
The  namber  of  deer  has  generally  been  estimated  at 
6000 ;  and,  of  these,  100  or  more  are  killed  annually-^ 
the  harts  in  August  and  September,  iind  the  hinds 
from  that  time  till  January,  when  the  season  termi-' 
nates.  As  Lord  Fife,  the  Marquis  of  Huntly,  and 
Nrs.  Farquhatson  of  Invercauld,  are  now  also  preser- 
ving their  deer^  and  as  all  these  forests  join,  it  is  sup- 
posed that  their  numbers  are  very  much  on  the  in-' 
crease.  The  <  roe  abounds  at  Dunkeld,  in  so  much  as 
to  permit  also  nearly  an  hundred  to  be  shot  annually ; 
but  as  they  are  injurious  to  the  plantations,  this  is  done 
"with  the  intent  of  destroying  them. 

Moor  game  abounds  in  this  county,  and  no  where 
more  than  in  Athole,  where  it  is  unavoidably  preserved 
together  with  the  deer.  The  district  round  Rannocfa 
ud  Loch  Garry  are  also  remarkable  in  this  respect. 
Ptarmigans  are  also  found  on  all  the  high  mountains, 
psrticularly  in  Athole  and  on  Benlawers  $  but  the  black 
gsne  is  not  abundant  Pheasants  are  numerous  in 
Stratheam,  and  respecting  other  species  of  game  it 
is  unnecessary  to  say  any  thing. 

From  the  multiplicity  and  extent  of  its  lakes  and 
rivers,  this  county  also  abounds  in  fish.*  The  salmon 
fisheries  of  the  Tay  and  the  Earn  are  objects  of  consi- 
derable rent  and  commerce.  The  rent  of  the  first 
eighteen  miles  df  the  Earn  alone  is  £l 0,000  a*year, 
and  that  of  the  Tay  is  probably  much  more,  inde- 
pendently of  the  more  remote  streams.  When  the 
f^lar  fisheries  cease,  salmon  are  still  taken  with  the 
rod,  high  up  the  streams  of  all  the  greater  rivers,  even 
as  far  as  Blair.  The  alpine  streams  and  narrower  wa« 
ters  contain  trout  and  par  also,  but  these  do  not  abound 
in  the  larger  ones.  To  compensate  this,  however,  the 
lakes  swarm  with  the  lake  trout;  even  the  smallest 
mountain  lochs  being  full  of  them.  Loch  Rannoch  is 
celebrated  in  this  respect ;  and  those  of  Loch  Tumel  ex* 
ceed  even  the  celebrated  trout  of  Loch  Leven  in  flavour. 
The  char  also  is  found  in  some  o{  the  lesser  alpine  lakes 
about  Ben  Gloe,  small,  but  of  a  very  superior  quality. 


Perch,  pike,  and  eels,  are  alsooovmoQ  i  the  two  former,  Perthshire, 
in  particular,  in  the  Locha  of  the  Lowes,  near  Dun-  *— ^— ^ 
keld.    None  of  these  are  made  an  object  of  internal 
commerce,  as  they  easily  might  be. 

Of  Perth  we  have  given  a(n  account  in  a  distinct  ar»  Towns  and 
tide^    The  next  in  importance  is  Crieff,  a  neat  town,  villages, 
with  a  population  estimated  at  about  SOOO^  and  theca-* 
pital  of  the  surrounding  country.    Callander  is  perhaps . 
the  next  in  order,  and  it  is  also  a  principal  point  of. 
communication  with  the  Highlands.    Doune,  once  the 
great  Highland  mart,  and  celebrated  for  its  manufao* 
tory  of  pistols,  has  ceased  to  prosper.    Cumrie  k  in- 
creasing from  a  village  to  a  respectable  town,  and  is    • 
conspicuous  for  its  neatness.    Dunblane  has  been  long, 
at  a  stand,  but  has  lately  become  a  resort  of  summer 
visitors,  on  account  of  its  mineral  waters.    Auchfcenur- 
der  presents  the  melancholy  spectacle  of  an  ancient  in*- 
convenient  Scotch  town,  but  is  the  seat  of  a  linen  and 
woollen  manufacture.     Blairgowrie  has  received  coiasi*. 
derable  accessions  within  the  last  few  years,  and  is  a 
great  seat  of  the  linen  manufacture.    Though  scattered, 
it  bears  the  marks  of  wealth  and  comfort    Cupair,  8i« 
tuated  in  Perth  rather  than  in  Angus,  is  of  considerable* 
size,  yet  little  conspicuous  for  neatness.    Culross  might 
almost  be  enumerated  under  Fife,  to  which  it  approach- 
es nearly.    Dunkeld  has  lately  undergone  considerable » 
improvements,  in  consequence  of  the  building  of  the 
bridge,  but  is  now  at  a  stand. 

Among  those  which  are  much  more  properly  vil- 
lages than  towns,  we  may  rank  Aly th  towards  the  east, 
and  Abemethy,  on  the  confines  of  Fife.    Among  new. 
and  old  villages  of  no  great  note»  we  may  also  name* 
Muthill,  Methven,  Errol,  Kenmore,,  Killin,  Moulin,^ 
Blair,  and  Aberfoyle,  none  of  which  require  any  parti- 
cular remarks.     Auchtergaven  is  a  specimen  of  a  new 
village  built  on  an  uniform  plan,  but  serving  little  pur-, 
pose  but  to  collect  in  a  mass  those  who  would  be  much 
better  disposed  of  in  the  surrounding  country.    Last 
of  these,  but  chief  among  the  vilUges  of  this  class,  we 
may  name  Aberfeldie,  a  place  of  some  size,  and  a  con-# 
venient  centre  for  a  fertile  and  populous  tract  that  aur-. 
rounds  it.     The  numerous  smaller  villages  require  no 
enumeration. 

Among  the  first  articles  of  commerce,  we  may  men-  Commerce 
tioh  that  in  sheep  and  black  cattle  driven  into  the  low  and  manu- 
country  for  sale,  as  well  as  that  in  wool.    Grain  is  ex-c  f»cture«. 
ported  from  Stratheam  and  Strathmore,  as  well  as  from 
the  Carse  of  Gowrie,  from'  Menteitb,  and  from  Culross.   . 
Bark  is  also  an  article  of  internal  commerce ;  at  least, 
the  produce  of  the  numerous  oak  coppices  in  the  conn-*  . 
try.    To  this  we  may  add  timber,  chiefly  fir  and  larch, 
and  principally  from  the  Duke  of  Athole's  plantations. 

Of  rougn  produce,  coals  fdlm  an  article  of  trade  from 
Culross ;  but  this  is  rather  a  branch  of  a  foreign  carry- 
ing trade.  Limestone  is  more  truly  an  article  of  inter- 
nal commerce,  as  are  slate  and  freestone.  The  lime- 
works  are,  h(}wever,'on  a  small  scale,  except  at  Clunie; 
and  in  almost  every  other  place  the  stone  is  purchased 
at  the  quarries,  and.  burnt  by  the  farmers  themselves. 
We  nuty  include  under  this  head  the  marble  of  Glen 
Tilt,  used  in  ornamental  works,  but  of  which. the  sale 
is  much  limited,  on  account  of  the  great  expence  of  the 
land  carriage..  One  of  the  chief  manufactures  of  slate 
is  at  Dunkeld  ;  but  much  of  this  article  is  also  raised 
near  Clunie^  and  farther  west  near  Comrie,  Callander, 
and  Aberfoyle.  Marl,  the  produce  of  bogs  that  have 
once  been  lakes,  may  rank  under  the  same  head  ;  and 
one  of  the  principal  supplies  of  this  article  is  from 
Auchtergaven.    Sandstone  for  building  has  been  little 
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Pirtbibke.  wrought^  when  compared  with  the  immence  tract  of  it» 
^*^*V^^^  of  various  colours  and  qualities,  that  exists  in  the  county. 
We  already  took  notice  of  the  salmon  fishing,  and 
this  forms  a  branch  of  internal  commerce  at  weS  as  of 
exportation.  It  is  exported  chiefly  to  London,  both 
fresh  and  pickled.  One  of  the  principal  branches  of 
the  external  trade  of  this  county  is  earned  on  at  Kin« 
cardine  and  Culross,  where  seventy  or  eighty  vessels, 
of  small  tonnage^  varying  from  sixty  to  ninety  tons,  are 
employed  in  carrying  coals  to  the  Baltic  and  elsewhere, 
as  well  as  to  the  towns  on  the  coast  of  Scotland.  In 
return,  they  bring  back  timber,  com,  and  other  ar« 
tides.  Vessels  are  also  built  there.  But  Perth  is  the 
diief  port  whence  are  exported  grain  and  manufactured 
goods,  and  which  imports  in  return  coal,  lime^  and  nu- 
merous articles  required  for  the  ordinary  oonsuraotion 
of  a  country.  For  the  more  particular  details  or  this 
we  refer  to  our  article  on  that  town.  Some  ships  are 
also  built  at  Perth,  and  chiefly  from  native  timber. 

The  proper  manufactures  of  this  county  are  linens 
and  cottons,  of  varioua  kinds,  together  with  shoes,  of 
which  the  seat  is  at  Perth.  Linens  and  linen  yam  are 
manufactured  chiefly  at  Blairgowrie,  where  there  are 
mills  on  a  considerable  scale,  and  at  Auchterarder, 
Dunkeld,  Crieff,  and  other  places  of  less  note.  The 
ootton-spinning  manufacture  was  established  at  Crom- 
well Park,  at  Deanstown,  and  also  at  Stanley,  but 
that  work  has  now  for  some  time  been  discontinued. 
The  cottons  wove  are  ordinaiy  plain  and  printed 
ahawls,  handkerchiefs,  and  muslins.  The  chier  linens 
are  ordinary  brown,  and  white,  and  some  diaper  is  also 
made.  These  manufactures  have  lately  been  on  the 
decline.  The  printfields  are  at  Cromwell-haugb,  Hunt** 
ing-tower,  Stormont-field,  and  Tulloch ;  and  the  chief 
bleaching-grounds  are  at  Luncarty,  Hunting-tower, 
Stormont*field,  Lawton,  Kier,  and  Crieff.  Besides  this, 
sail-cloth  and  .Osnaburghs  are  made  at  Aly  th ;  and  the 
hitter  are  also  manufactured  in  the  Carse  of  Gowrie, 
together  with  a  linen  used  for  the  linings  of  hats. 
Coarse  wooUena  are  also  wove  at  Dunblane,  as  well  as 
cottons ;  and  there  is  also  some  cotton  weaving  car- 
ried on  at  Callander,  as  well  as  tambouring.  This 
last  branch  is  also  established  at  Crieff^  Cuhross,  and 
Kincardine. 

There  are  paper  mills  in  various  parts  of  the  county, 
as  at  Crieff,  Auditerarder,  the  Bridge  of  Almond,  Wood- 
end,  Ruthven^  and  the  Bridge  of  Allan ;  and  oil  mills 
have  also  been  erected  at  Dunblane,  Hunting-tower, 
Pitcaira,  Auchterarder,  and  elsewhere.  Independent- 
ly of  the  manufacture  of  shoes  at  Perth  before  men- 
tioned, much  leather  is  dressed  in  the  county,  as  at 
Crieff  and  Thomhill. 
Popuia-  The  total  popuUUon  of  the  county,  in  1801,  was 

tioD,  Sue     135,093.    The  last  returns  in  1 821  were 

Inhabited  honiet,        ....  8S,718 

FamUies,             30,970 

Do,  emplojed  in  agriculture,        .        •  7,779 

Do.  in  trade  and  manufacturei,  12,523 

Malei, 66,033 

Females, 73.017 

Total 139,050 

There  are  62  parishes  in  the  county.  The  freeholders 
are  222;  and  besides  the.county  member,  Perth  returns 
one  together  with  Forfar,  Dundee,  Cupar,  and  St  An- 
drew's. 
Botany.  Excepting  in  the  departments  of  botany  and  muie* 

ralogy^  the  natural  history  of  Perthshire  offers  no  pe- 
culiarities that  require  notice,  nor  will  much  be  re- 
quired on  the  former  subject  We  shall  only  notice  the 
rarer  alpine  plants. 


SHIBE. 

Ben  Lawers  is  one  of  the  great  dphe  botmicffiNfcfty 
dens  of  Scotland,  ppntaining  a  greater  Tiriety  of  ths  ^^ 
rare  plants  of  this  division  than  any  hill  in  theoamtiT. 
These  lie  chiefly  on  the  north  side  of  the  mouDUu!       1 
aboutLoch  anNadiat,bttt  the  rare  Lichen  crooeai  grovi 
on  the  very  summit  of  the  mountain.    To  give  a  lin 
of  the  plants  of  Ben  LawerSf  would  be  to  enumente 
two-thirds  of  the  alpine  natives  of  the  whole  coontrr. 

The  Linnea  borealis,  yet  rare  in  Scodand,is  soiUTe 
of  the  hill  of  Kinnonl.  In  all  the  lakes,  4v«q  wha 
scarcely  alpine,  are  found  Lobelia  Dortmaoos,  and,  very 
frequently,  Isoetes  lacustris,  Subiilaria  aquatiGi^  and 
Scirpus  lacustris.  Dunkeld  and  its  vicinity  contiin 
some  of  the  rarer,  as  well  as  the  common,  orchidea; 
as  do  Glen  Tilt,  and  the  woods  in  the  h^bcr  putof 
the  coun^.  Amona  these  we  may  enumerate  the 
Orchis  bifo]ia»  masciua,  morio»  and  oonopse^  tqgetho 
with  the  Ophrys  ovata,  and  monorchia,  the  Satynum  vi. 
ride,  and  hurcinum,  and,  more  rarely,  the  repens,  t4;e. 
ther  with  the  Serapias  latifolia. 

It  is  rare  to  meet  the  Saxifiraga  oppositifolia  oq  low 
grounds,  but  it  abounds  in  Glen  Tilt    On  the  sor* 
rounding  hills,  chiefly  on  the  south  side,  the  besutiral 
Azalea  procumbens  is  comm<m ;  andinUiesameoeiglu 
bourhood  are  found  the  rare  Comua  Suedca,  Ruboail* 
pinus,  and  Betula  nana,  tc^gether  with  Anthericom  a-       j 
lyculatum.    The  Lichen  islandicus,  not  very  oommon 
in  Scotland,  abounds  in  the  same  quarter ;  and  the  iu« 
valis,  far  from  common  any  where,  occurs  also  there,  in 
company  with  all  the  more  ordinary  alpine  lidienfc 
The  Rubus  chamaemorus  is  common,  as  is  the  saxatilii. 
In  the  woods  of  Blair  are  found  the  PyroU  mbor  uA 
rotundifolia,  together  with  the  very  rare  P.  secunda;  and 
the  Dryas  octopetala  «Lbo  occurs  on  the  cslcucooi 
mountains  in  this  neighbourhood.    The  StratioUt  al- 
oides  has  been  naturalized.    One  of  our  rarest  phnU, 
the  Convallaria  verticillata,  is  found  in  the  Den  of 
Rechip ;  and  we  have  also  discovered  it  near  Blair,  the 
only  two  pUces  where  it  is  yet  known  in  this  oooDtiy. 
At  Dunkeld  the  woods  are  crowded  vrith  the  Saxifiraga 
punctata ;  and  the  Trientalis  Eurqiea  is  there  ai  oooh 
mon  as  daisies  in  an  ordinary  pasture.    The  Osmnoda 
regalia  also  grows  in  different  parts  of  the  county ;  and 
at  Bimam  the  Pteris  crispa  is  found  crowding  the  in* 
terstices  of  the  slate  rocks.    Most  of  the  rarer  alpioe 
ferns  also  occur  on  Ben  Lawers,  and  the  greater  nom* 
ber  of  our  agarici,  together  with  many  other  fun^ 
which  we  cannot  here  enumerate,  grow  about  BItfr,  a 
spot  particularly  fertile  in  this  tribe.    But  we  dare  ofit 
prolong  this  enumeration  fiuther. 

If  the  geological  phenomena  of  Perthshire  are  8QlD^GMi^ 
what  more  widely  scattered,  and  leas  eaay,  cooaequcB^o'' 
ly,  of  access  Uftui  those  of  many  other  parts  of  Sooclaod,'^ 

it  still  fbmishes  examples  of  almost  all  the  moat  re* 
markable  circumstances  to  be  found  in  our  part  of  tba 
island.  The  primary  rocks,  however,  are  iar  predo- 
minant ;  and  indeed  were  it  not  for  the  appendagea 
which  it  possesses  south  of  the  Ochil  hills,  iid  on  tbe 
margin  of  the  Firth  of  Forth,  it  would  be  deficient  in 
the  uppermost  strata.  As  the  general  geographical  fea- 
tures nave  already  been  described  in  the  first  part  of 
this  paper,  we  shall  proceed,  without  farther  explana- 
tions, to  examine  the  rocks  in  the  order  of  their  super- 
position, commencing  with  granite. 

The  first  mass  of  granite  which  we  shall  notice  in 
Perthshire,  is  limited  to  a  small  tract  occurring  to  tbe 
north  of  Comrie,  accompanied  by  a  much  smailer  sub- 
sidiary mass  to  the  eastward.  It  is  grey,  and  of  a  amall 
grainy  but  presents  no  peculiar,  intereat,  except  in  a 
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Im^'c*  feir  plaoei  nettr  Its  junction  with  the  neighbouring    markable  phenomena  to  call  for  a  minute  description;  P^nbtkire. 
strata,  where  it  contains  imbedded  fragments  of  gneiss^    yet  we  ought  to  add,  that  it  is  sometimes  found,  and  in  ^''^r^'^ 
quarts  rock,  and  micaceous  schist,  similar  to  those  de-    considerabTe  beds,  included  within  the  great  body  of 
scribed  by  Dr.  MaccuUoch  in  the  Geological  Society  9    micaceous  sohist  which  follows  it  to  the  southward. 
Transaciiofii,  as  occurring  about  Cruachan,  Glenco,  and         Although  quartz  rock  holds  a  conspicuous  place 
Rannod).     Its  greatest  interest  is  derived  from  its  hav-    among  the  strata  of  Perthshire,  its  extent  is  very  in- 
ing.  furnished  materials  for  the  obelisk  erected  to  the    considerable  when  compared  with  that  of  the  gneiss 
memory  of  the  late  Lord  Melville  near  Comrie.    We    and  of  the  micaceous  scnist.    In  a  general  sense,  it  may 
ought,  however,  to  add,  that  this  rock  occurs  in  two  or    be  considered  as,  occupying  a  station  intermediate  be* 
three  other  places  about  Loch  Tumel;  but  in  tracts  so    tween  the  gneiss  and  the  micaceous' schist,  and  it  ac- 
very  small,  that  it  requires  a  very  industrious  observer  '  cordingly  alternates  in  several  places  with  both.   Ben  y 
to  discover  them.    Without  a  map,  it  would  be  in  vain    Gloe  forms  one.of  the  most  conspicuous  portions ;  and 
to  attempt  to  indicate  their  places.  '  it  may  be  traced  hence  with  some  interruption  through 

The  most  extensive  tract  of  this  rock  is  that  which    Shehallien,  and  along  the  north  side  of  the  Lyon,  till 
may  be  considered  as  commencing  at  the  western  end    it  passes  out  of  the  boundaries  of  the  county.     In  Ben 
of  Loch  Rannocb,  whence  it  stretches  eastward  through    y  Gloe  it  is  remarkable  for  its  variety  of  structure,  and 
the  wild  moor  of  Rannoch  till  it  reaches  Glenco-*-thuf    particularly  for  containing  rounded  pebbles  and  gravel, 
passing  out  of  the  limits  of  the  county.    From  this    indicating  its  mechanical  origin, 
point  it  also  extends  northerly,  but  in  an  interrupted        We  need  scarcely  say,  that  in  the  remaining  primary 
manner,  towards  Loch  Ericht,  where  it  also  passes  out    rocks,  the  general  direction  and  position  o£  the  strata 
of  our  boundary  into  Inverness-shire.    We  have  just    are  the  same  ^  in  the  gneiss.    Of  these,  micaceous 
alluded  to  the  peculiar  appearances  presented  by  this    schist  is  the  chief,  and  it  occupies  indeed  nearly  all  the 
granite,  in  respect  to  the  imbedded  fragments;  and  it    remaining  part  of  the  primary  district.  As  its  northern 
displays  no  other  phenomena  admitting  of  detail  with-    boundary  may  be  deduced  from  the  preceding  remarks, 
in  our  narrow  limits.    The  last  granite  in  this  county    we  need  only  add,  that  the  southern  will  be  found  in  an 
occurs  on  the  north  side  of  the  Tilt.    Near  that  river,    irregular  line,  drawn  from  a  point  to  the  north  of 
it  reaches  from  the  Tarff,  so  as  to  form  the  northern    Air^,  on  the  eastern  side  of  the  county,  to  Aberfoyle 
boundary  of  the  vidley,  as  £yr  down  the  stream  as  Glen    at  the  south-western  quarter.    .Within  this  space  it 
Criny,  where  it  terminates.   Northward  of  that  ridge,  it    presents  many  varieties,  together  with  some  of  those 
is  separated  by  a  body  of  gneiss  which  occupies  Benderig,    mterstratified  rocks  so  commonly  associated  with  it. 
and  with  this  terminates  all  the  granite  of  Perthshire.      These  are,  gneiss,  as  already  remarked,  with  chlorite 
The  granite  of  Glen  Tilt  is  conspicuous  in  man^    schist,  and  some  varieties  of  hornblende  schist.    The 
places  for  the  great  proportion  of  hornblende  which  it    chlorite  schist  is  chiefly  conspicuous  in  Ben  Lawers, 
contains ;  but  it  presents  a  great  variety  of  composi«    and  in  the  ridge  that  is  continuous  with  it;  and  it  also 
tton  and  texture.     It  also  contains  much  sphene.    But    appears  in  many  other  places,  as  in  Ben  y  Vrackie,  in 
the  most  interesting  phenomena  belonging  to  it  are  the    Ben  Ledi,  and  about  Loch  Earn  and  Loch  Cateran. 
veins  which  proceed  from  it  and  penetrate  the  adjoin^    About  Garth  in  particular,  and  very  generally  along 
ing  strata ;  appearances  which  excited  stronglv  the  at-    the  course  of  the  Tay,  it  is  conspicuous  for  its  beauty 
^tention  of  Dr,  Hutton,  and  which  are  descnbed  in  a    and  for  the  garnets  which  it  contains.    Near  Dunkeld 
*minute  manner  by  Dr.  MaccuUoch  in  the  Tramaciume    it  sometimes  contains  tourmaline;  very  rarely  carbonate 
of  the  Geological  Sodely,    As  we  cannot  here  enter    of  lime.    In  Glen  Femat,  the  garnets  found  in  it  are 
into  these  in  any  detail,  we  shall  only  observe  that  the    sometimes  of  an'inch  and  more  in  diameter,  but  they 
river  Tilt  cans,  for  a  considerable  space,  precisely  in    are  rarelj^  of  perfect  forms.    In  some  places  about 
the  line  of  junction  between  the  granite  and  the  strati-    Blair,  it  is  sufficiently  fissile  to  form  roofing  slate  well 
Bed  rocks,  by  which  means  a  very  extensive  display  of   adapted  to  stormy  situations. 

the  interfienng  veins  is  afforded.  They  are  found  to  Next  in  order  to  the  micaceous  schist  follows  a  aeries 
pass  through  gneiss,  hornblende  schist,  quartz  rock,  .of  strata  «f  a  complicated  nature,  which,  from  its  con- 
and  limestone ;  and,  in  all  these  cases,  are  attended  by  taining  some  beds  of  clay-slate,  has  been  supposed  to 
the  nsual  well  known  appearances  ;  consisting  in  the  consist  of  that  rock  entirely.  That  however  is  not  the 
disturbance,  friicture,  anamduration  of  the  strata.  The  fact;  as  this  substance  is  only  one  out  of  many  which 
passage  of  granite  veins  through  limestone  had  not  be-  it  contains.  The  chief  of  these  are  coarse  and  fine 
fore  been  observed ;  but  we  have  sinqe  found*  similar  grey  wacke  slates,  of  very  various  aspects,  with  occa- 
smpearances  in  the  Shetland  islands,  attended  with  all  sional  portions  of  chlorite  schist,  of  talcose  schist,  of 
the  same  phenomena  of  fracture  and  disturbance,  and  hornblende  schist,  and  of  gneiss  of  different  characters, 
of  the  penetration  of  the  calcareous  rock  by  siliceous  which  it  is  not  here  necessary  to  distinguish.  Among 
matter.  these,  the  finer  clay-slate  rarely  occupies  above  a  tenth 

The  next  rock  in  order  is  gneiss,  and  it  also  occupies  part,  and  very  often  it  is  altogether  absent.  In  some 
a  very  considerable  tract  in  tnis  county.  If  a  line  be  places  only,  as  we  shall  hereiuter  remark,  it  is  quar- 
drawn  from  Glen  Tilt  ta  Loch  Lyon,  it  will,  with  the  ried  for  use.  The  whole  of  this  zone  is  narrow,  and 
exception  of  granite,  leave  a  body  of  this  rock  to  the  being  the  last  and  uppermost  of  the  primary  series,  it 
northward  ;  but,  without  a  map,  we  could  not  define  forms  the  proper  boundary  of  the  mountainous  district 
it  more  accurately.  The  gneiss  of  Perthshire  is  very  of  the  Highlands,  or  what  is  commonly  called  the 
regularly  stratified,  and  ofa  fine  grain.  The  course  of  Grampian  ridge.  The  dips  of  the  strata  are  somewhat 
the  atrata  is  about  north-east,  ancTthe  dip  to  the  south-  uncertain ;  but  the  direction  is  steadily  conformable  to 
ward,  at  angles  rarelv  reaching  to  SOP :  but  it  is  id  ways'  that  already  mentioned. 

irr^ularly  placed  when  it  is  in  contact  with  granite.  The  breadth  of  this  zone  is  so  variable,  that  it  is  im- 
It  is  not  nnusual  in  varioua  places  to  find  it  interstrati-  possible  to  define  it  by  a  reference  to  any  names  of 
fied  with  qnartzrock,  micaceous  schist,  and  hornblende  places  alone.  Biit  a  general,  idea  of  its  position  may 
•chist;  in  {xntiona  too  small  and  too  numerous  to  ad-  be  conveyed  by  saying,  that  if  we  begin  near  Airly, 
nit  of  deacription.    Otherwise  it  presents  no  very  re«    where  the  micaceous  schist  onsea^  it  may  be  traced 
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Perthshire,  hence  by  Cally  Bridge  to  Dunkeld;  then  north  of 
Cridff  to  Comrie,  Callander^  and  Aberfoyle,  where  it 
pasaes  out  of  the  county.  A  notion  of  its  variable 
breadth  may  be  formed^  by  saying,  that  while  it  is 
three  miles  wide  to  the  east  of  Glen  Almond  and  to 
the  south-wesf  of  Comrie,  it  is  not  half  a  mile  in 
breadth  M  Monzie.  Except  at  two  or  three  points, 
where  it  is  in  contact  with  trap,  it  is  immediately  fol- 
lowed by  the  red  sandstone  series,  which  is  the  com- 
mencement of  the  primary  strata,  and  which  forms  so 
extensive  a  district  not  only  in  this  county,  but  in  the 
central  parts  of  Scotland. 

Slate  for  roofing  is  quarried  in  many  parts  of  this 
line,  and  may  doubtless  be  wrought  in  many  more, 
should  the  demand  be  such  as  to  justify  the  opening  of 
new  quarries.  One  is  wrought  near  the  lochs  of  the 
Lowes,  between  Fometh  and  Dunkeld.  At  Dunkeld 
there  are  two,  one  on  each  side  of  the  pass  of  Bimam ; 
and,  in  both  of  these,  the  produce  is  considerable  and 
of  the  best  quality.  Proceeding  westward,  it  is  again 
wrought  to  the  south  of  Loch  Earn,  where  the  quar- 
ries are  also  very  considerable.  It  is  opened  again  to 
the  east  of  Callander,  and,  lastly,  between  Loch  Vena- 
char  and  Aberfoyle,  where  we  quit  the  county.  We 
ought  here  to  add,  what  should  have  been  mentioned 
when  speaking  of  the  micaceous  schist,  that  a  variety 
of  this,  approaching  in  character  both  to  chlorite  and 
to  talcose  schist,  has  been  wrought  in  the  hills  to  the 
southward  of  ^  Kenmore,  for  the  purpose  of  building 
Lord  Breadalbane's  new  house  at  Taymouth.  It  is  an 
excellent  stone  for  that  purpose,  and  much  resembles 
that  of  which  Inverary  castle  is  built. 

We  must  now  return  to  the  primary  limestones, 
which  are  found  in  so  many  different  places,  of  so 
many  different  kinds,  and  in  such  small  quantities 
where  they  do  occur,  that  they  could  not  have  been 
conveniently  treated  of  before.  Without  a  map  we 
can  scarcely  make  our  readers  understand  precisely 
where  they  all  lie,  bjut  shall  name  the  nearest  places  by 
which  they  can  be  marked.  With  respect  to  their  po- 
sition and  directions,  one  general  remark  will  serve  for 
the  whole.  They  are  all  thin  strata,  interposed  among 
the  other  primary  rocks,  and  conformable  to  them  in 
direction  and  position.  But  they  are  often  extenuated 
after  a  very  short  course,  so  as  to  disappear,  sometimes 
however  recurring  again  in  the  same  line,  so  as  to 
make  us  suppose  that  they  have  been  continued  with- 
out our  perceiving  it. 

The  most  conspicuous  mass  in  the  county,  as  well 
for  extent  of  course  as  for  variety,  is  that  which  occurs 
in  Glen  Tilt.  It  forms  different  beds,  which  seem 
often  to  split,  to  vanish,  and  to  meet  or  appear  again ; 
and  in  this  way  it  can  be  traced  to  the  south  of  Loch 
Tumel>  The  predominant  colour  here,  as  throughout 
the  county  in  general,  is  lead-grey,  but  many  singular 
varieties  occur  in  Glen  Tilt.  One  of  these  is  of  a  pink 
colour,  and  extremely  beautiful,  occurring  in  the  hills 
near  Fealair.  In  Glen  Tilt,  near  the  river  side,  it  is 
found  of  a  white  colour  and  large  crystalline  grain, 
somewhat  resembling  that  of  Paros.  The  white  is  not 
pure,  however,  or  rather  it  is  watery ;  nor  are  the  beds 
large  ;  but  it  has  been  quarried  by  the  Duke  of  Athole. 
Like  the  Pentelic  marble,  it  is  often  interstratified  with 
mica,  by  which  the  colour  is  injured.  This  and  the 
following  were  discovered  by  Dr.  Macculloch,  and  the 

Suarries  were  opened  at  his  instigation  and  under  his 
irection« 

The  next  is  better  known,  as  itf  has  been  pretty 
largely  introduced  of  late   for  ornamental  work  in 
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chimney-pieces  and  tables.    It  affords  blocks  of  any  Penw 
dimensions.    The  colours  are  mixtures  of  two  or  thr«e  W 
lines  of  green,  yellow,  bright,  and  dark,  with  white 
and  occasionally  with  grey.    As  these  colours  are  gtnt- 
rally  disposed  in  irregular  alternating  laminas,  a  great 
variety  of  patterns  arises  from  cutting  the  stone  in  dif. 
ferent  ways.     Thus  it  may  be  striped,  or  mottled,  or 
splashed  with  wider  masses,  or  spotted ;  and  it  is  far. 
ther  varied  by  irregular  patches  and  veins  of  colour,  id 
as  to  produce  a  great  and  endless  diversity.    The  ooca. 
sional  presence  of  tremolite  and  of  inica  serves  to  vary 
it  still  farther.     It  yields  in  beauty  to  very  few  foreign 
marbles,  and  exceeds  most  of  them,  being  at  the  ume 
time  of  a  very  cheerful  aspect. 

Near  this  there  also  occurs  a  large  bed,  of  s  pun 
white  colour  and  fine  grain,  veined  and  mottled  with 
ochre-yellew.  This  is  a  tone  of  colour  much  esteemed 
by  architects,  but  the  quarry  has  not  yet  been  open«l 
Other  yellow  marbles  may  be  observed  in  vsHous  parts 
of  the  glen,  but  apparently  in  no  great  abundance. 
The  green  kind  seems  inexhaustible.  On  the  hills  to 
the  south  of  the  glen,  at  the  foot  of  Gavin  Lis,  there  it 
also  a  quarry  of  a  dead  white  colour ;  and  not  far  from 
that,  two  other  portions  of  a  grain  as  fine  as  that  of 
Carrara ;  the  one  pink  and  the  other  ochre«coloured. 
These  lie  on  the  estate  of  Lude,  but  they  do  not  pro- 
mise to  be  worth  working  for  ornament    • 

When  these  beds  cross  the  Garry  they  become  grey, 
and  are  quarried  in  different  places  for  building  and 
for  agricultural  purposes,  as  they  also  are  on  the  oppo- 
site side  of  the  water,  at  Shiai^las  and  Inveryacb,  and 
farther  on  in  the  hills  near  Loch  Vach  and  near  Fin- 
castle.  The  park  of  Blair  stands  entirely  on  the  lime- 
atone,  and  hence  its  fertility  and  verdure.  Not  far 
from  the  house  there  also  occurs  a  very  beautiful  va- 
riety, of  a  pink  colour,  intermixed  with  large  spots  of 
bright  green  radiating  actinolite;  but  it  is  in  small 
-quantity.  A  variety  equally  singular,  if  not  beaotifoli 
is  also  found  above  the  house  under  Craig  Urrari 
This  appears  to  the  eye  to  be  a  micaceous  schist,  and 
it  splits  easily  into  lamina?,  unifbrmly  even  and  fiit, 
not  above  the  twelfth  and  eighth  of  an  inch  thidc  It 
is  only  on  the  cross  fracture  that  the  limestone  is  dis^ 
covered ;  and,  in  this  direction,  it  appears  as  if  roled 
with  parallel  lines,  very  much  resembling  music-paper. 
But  it  would  be  an  endless  task  to  describe  all  the  ra* 
rieties  that  occur  in  this  part  of  the  county. 

To  the  southward  of  Ben  y  Oloe,  in  the  hills,  two  or 
three  other  beds  are  found,  which  run  towards  the 
north-east,  so  as  to  appear  in  Glen  Femat,  and  on  the 
south  side  of  the  hills  of  Fealair.  As  there  is  no  culti- 
vated land  in  this  inunediate  neighbourhood,  these  ire 
not  quarried.  They  are  of  a  grey  colour,  and,  like  al- 
most all  the  rest,  of  a  large  crystalline  grain.  To  the 
southward  of  this,  there  is  still  another  bed,  on  the  es- 
tate of  Edradour ;  and  it  extends  a  good  way,  tcocBn- 
panied  by  other  portions  which  we  shall  not  detail  A 
probable  continuation  of  this  line  is  found  at  a  consider- 
able distance.  On  Edradour  estate,  it  is  wrought  by 
Sir  John  Hay,  and  serves  for  the  supply  of  the  coontiy 
to  the  southward ;  thus  saving  the  carriage  irom  Blair. 
There  is  another  unnoticed  bed  m  Stratbairdle,  netf 
Kindrochet,  the  residence  of  Mr.  Small  Keir, 

Two  remarkable  beds  of  limestone  arc  found  new 
the  eastern  extremity  of  Loch  Rumoch.  One  o^.^^ 
crosses  the  water,  appearing  on  the  southern  side  rf 
the  Tnmel  at  the  foot  of  Shehallien.  In  many  puccii 
it  is  white  and  pink,  and  often  of  an  uncomnuW 
large  crystalline  grafau     In  others  it  is  grey-  The  other 
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liri.  bed  18  Still  more  remarkable.    It  ii  alio  white  or  ytU  of  tbe  primary  rocks^  it  is  generally  a  ooogloroerate,  or  Pcrtbthin^ 

^  lovisb  in  maoy  places,  and  of  a  large  translucent  grain,  pudding-stone^  of  curious  aspect  and  composition.    In 

Through  it  are  mspersed  scales  of  a  brown  highly  briU  other  places,  the  beds  are  of  fine  materials;  and  the, 

]iint  mics/and  in  various  proportions ;  forming  an  ex«  sandstone  thence  resulting  presents  every  variety  of 

tremely  beautiful  stonOt  and  so  much  resembhng  cer-  hardnesB.  from  a  tender  crumbling  material  to  one  that 

tain  kinds  of  gneiss  as  to  have  been  mistaken  for  it  by  emulates  auarta  rock.    The  colours  are  equally  various* 

esperienml  mineralogists.    For  the  same  reason  it  is  It  is  founa  white,  passing  through  all  shades  of  grey  to 

unknown  to  the  country  people,  who  fetch  thdr  lime  dark  lead  colour,  and  pale  red,  equally  passing  by  va« 

from  s  considerable  distance,  when  they  have  it  at  their  rious  hues  into  high  red,  purple,  and  dark  brown.  Not 

doon;  a  circumstance  by  no  means  unusual  elsewhere,  unfrequently  it  contains  fragments  of  slate  or  shale. 

The  continuation  of  this  bed,  but  under  difierent  fea«  which  often  cause  a  deformity  when  it  is  used  as  a 

torss,  is  also  found  south  of  the  Tumel,  where  it  leaves  building  stone. ,  Sometimes  it  is  so  intermixed  with  clay 

Loch  Rannoch.  as  to  form  a  highly  argillaceous  stone ;  and  thus  also  it 

Four  beds  of  grey  limestone  appear  between  the  passes  into  shale,  with  which  it  is  farther  often  interla* 

west  end  of  Loch  Tumel  and  Loch  Tay ;  and  these  minated.    It  is  largely  quarried  in  various  places  for 

ire  disposed  in  various  independent  places.    One  of  building,  as  near  Meickleoure  and  Auchtergaven,  and 

them  ii  quarried  for  the  agricultural  use  of  a  consider-  in  numerous   other  parts  of  the  coun^  eastward  of 

lUe  tnct  of  country  in  this  direction.    Two  more  are  Perth.    The  celebrated  quarry  of  Kingudie  lies  in  the 

foond  &rther  sooth ;  but  as  the  farmers  go  some  miles  same  rock.    As  we  find  it  a  hopeless  task,  without  a 

to  the  above  mentioned  quarry,  the  existence  of  these  map,  to  specify  the  other  places  detached  firom  tbe  great 

if  probsbly  unknown  to  Uiem.    Other  beds  still  ap-  masSt  where  this  rock  is  found,  we  shall  here  terminate 

peering  to  be  of  the  same  quality,  are  found  near  Loch  this  account  of  it. 

Tij  in  different  places,  and  some  are  to  be  observed  on        But  we  must  now  notice  a  bed  of  limestone  which 

the  lotttbem  aa  well  as  on  the  northern  side  of  that  occurs  in  this  red  sandstone,  although  of  no  great  ex- 

like.   Two  more,  apparently  independent  of  all  those  tent.     It  is  of  a  very  compact  nature,  sometimes  white, 

formerly  described,  occur  beyond  the  western  extremi-  and  in  many  parts  much  mixed  with  Uie  fragments  of 

ty  of  this  lake,  one  of  them  being  of  considerable  di-  the  conglomerate  in  which  it  lies.     It  presents  some 

mensions,  and  the  other  comparatively  slender.    The  very  interesting  geological  phenomena,  which  our  limits 

lifgest  is  to  be  found  to  the  southward ;  and  westward  do  not  permit  us  to  describe,  and  is  wrought  for  agri* 

ef  thii,  there  is  yet  another,  which  may  be  traced  nearly  cultural  purposes,  near  to  Clunie  and  Kincaimie. 

from  the  northern  hilly  range  into  the  hills  to  the  south-       The  last  ofthe  secondary  stratified  rocks  in  Perthshire, 

ward,  snd  so  on  to  places  which  it  is  in  vain  here  to  at-  are  those  which  belong  to  the  coal  series.  These  occur  to « 

tanpt  to  specify.    We  should  have  mentioned  that  two  the  south  of  the  Ochil  hills,  as  we  formerly  observed,  and 

bediy  which  appear  to  connect  these  latter  with  those  in  two  distinct  portions ;  distinct,  at  least,  in  a  geogra- 

neir  Sbehalliito^  occur  in  the  western  parts  of  the  hills  phical  sense,  as  the  tract  round  Culross  is  separated 

sod  fslleys  to  the  northward  of  Loch  1  ay.  from  the  more  northern  one  by  dackmannanshire.    It 

The  next  bed  that  we  shall  notice  is  one  that  crosses  is  unnecessary  to  describe  this  series  particularly,  as  it 

Loch  Earn.    It  is  wrought  largely  by  Lord  Breadal-  is  exactly  similar  to  that  which  occurs  throughout  Fife, 

bane,  on  the  north  side  of  that  luce ;  and,  by  aid  ofthe  as  well  as  in  many  other  parts  of  Scotland ;  consisting 

witer  csrriage,  is  conveyed  eastward  for  the  supply  of  of  sandstone  alternating  with  slate  and  coal,  and  pre- 

Stntheara.    On  the  south  side  of  the  lake,  it  is  found  senting  also,  in  some  places,  limestone.    A  coal  mine 

stEdinample ;  far  beyond  which  we  have  not  traced  it.  is  wrought  on  the  Duke  of  Athole's  property  at  Blairin* 

Lastly, primary  limestone  occurs  in  two  or  three  places  pone;  and  the  same  place  furnishes  limestone,  which 

between  Csllander  and  Aberfoyle ;  and  in  others  north*  u  carried  northwards  tnto  Strathallan. 

ward  of  this  which  we  have  no  room  to  detail.    It  is        We  have  thus  disposed  of  all  the  secondary  stratified 

probable  that  it  also  exists  in  other  places  towards  the  rocks,  in  as  ^reat  detail  as  our  limits  will  permit,  and 

weitero  confines  of  the  county;  but  it  is  by  no  means  it  only  remains  to  inquire  respecting  the  unstratified- 

easj  to  discover  this  rock.    The  space  which  it  occu«  ones.    Among  these,  for  reascms  whidi  we  need  not 

piea  is  generally  so  small,  that,  unless  every  acre  of  land  here  assign,  we  shall  include  those  porphyries  which 

is  tnyened,  it  may  easily  be  overlooked.  are  probably  as  much  primary  as  granite  is,  and  which 

'  This  enumeration  completes  the  history  of  the  pri-  occur  only  among  the  older  strata. 

mary  rocks,  and  we  shall  therefore  proceed  to  the  se-        The  best  known  amohg  the  ancient  porphyries  is 

floodary ;  commencing  with  the  red  sandstone.  that  noted>  vein  which  crosses  the  road  between  Blair 

The  boundary  of  that  deposit  is,  of  course,  the  same  and  Dalnacardoch,  and  which  is  remarkablcy  as  wdl 

with  that  of  the  slate  seiies,  to  the  northward,  except  for  its  siae,  as  for  its  high  red  colour.    Many  other  si- 

where  trap  happens  to  interfere  so  as  to  render  the  H.  milar  ones  are  found  to  the  eastwaid  in  the  hills,  and 

nita  obscure  or  doubtfuL    To  the  southward,  with  nearly  in  the  same  line  ;  but  whether  any  of  these  are 

ame  exceptions,  it  is  formed  by  the  Firth  of  Tay,  and  continuous  with  this  one,  it  is  impossible  to  discover. 

hy  the  Ochil  and  the  Campsie  hills ;  while  to  the  west-  All  about  Ben  y  Oloe,  and  through  Glen  Tilt,  veins  of 

ward  and  eastward,  this  rock  passes  out  of  the  boun-  porphyry  also  abound,  as  they  do  in  several  places  in 

dariesof  the  count^.    With  respect  to  position,  a  r^  Olen  Femat    Here  Uiere  is  one  veiy  interesting  to 

vene  order,  as.  might  be  expected,  takes  place  in  Uie  geologists.    It  crosses  a  bed  of  schist  which  was  pre- 

dip  or  inclination,  between  this  and  the  primary  series ;  viously  traversed  by  an  enormous  vein  of  quarts ;  and 

althoogh  this  is  not  invariably  the  case.     Near  the  pri-  here  it  displays  exactiv  ^e  same  appearances  that  oc- . 

narj,  the  anffles  of  elevation  are  generally  high;  but  at  cur  in  trap  veins  unoer  simiUur.  circumstanoes ;  Aug- 

a  diatsnce,  the  red  sandstone  assumes  every  possible  ments  of  the  quartz  vein,  of  various  sixes,  being  en« 

*Q^e  of  indtnation.  tangled  in  it,  and  all  the  junctions  exhibiting  the  same 

The  mineral  qualities  of  this  rock  vary  materially  in  disturbances  that  are  so  frequent  at  the  passages  of 

different  places,  as  might  be  imagined.    In  the  vidni^  trjqp  veins.    Thus  the  analc^y  of  the  older  and  the  j 
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PtctMblra.  more  ftoent  ymoM  of  this  dasi  of  unstimtified  Fodu  is  40lb.  of  jellow  capper  pyritoi.    The  eoppcrwai foBBd  M 

^^*  V  "^  displayed  in  a  very. striking  oianner.  to  be  remarkablj  good«  and  five  flrom  sntnic.  ^ 

We  cannot,  however,  find  space  to  enumerate  all  the  ^    Iron-stone,  and  ochre,  m  might  be  eipcctid,  oooar     ' 

veins  of  ancient  porphyry  which  occur  to  the  westward  in  many  places  among  the  secondary  itrits,  but  nowbm 

and  southward  of  these  points,  as  we  did  in  the  case  of  offering  any  temptation  to  work  them.    Asnattcn, 

the  limestones,  on  account  of  their  economical  valuie ;  also,  <mly  of  interest  to  mineralogiits,  we  may  fiatliv 

we  shall  therefore  terminate  this  part  of  the  subject  by  mention,  that  micaceous  iron  ore  occurs  in  gmtbttut? 

mentioning  that  an  enormous  vein,  of  a  beautiful  flesh-*  and  abundance  in  the  slate  qoairies  of  Bimsm  and  ek^ 

coloured  compact  felspar,  occurs  in  Rannoch,  whidi,  where,  and  that  cry staUiiedrhomboidalspecolsr  iron  k 

though  not  porphyritic,  belongs  in  every  sense  to  the  found  in  some  of  the  trap  veins,  eaactly  reiembliBt 

same  fkmily.  that  of  Vesuvius,  and  presenting  an  intsiwting  auk 

The  trap  rooks  occupy  a  oonspicuons  placein  Perth*  kwy  between  the  trap  roc)tsand  the  vdoBiesiia,  b 

shire,  as  they  form,  in  a  great  n^easure,  the  southern  addition  to  those  already  known, 
boundary  of  the  county.    This  boundary  is  part  of  the        Of  othev  metals,  thus  interesting  to  minsrslogki, 

ridge  of  the  Ochil  hills,  and  part  of  its  continuation  in  we  must  mention,  that  gcdd  ocears  in  the  nndi  dn»! 

the  Campsie  range.    We  dare  not,  for  want  of  space,  sited  by  the  Tay  in  many  places,  but  in  too  isndl  qua. 

enter  on  a  more  minute  description  of  the  geogrsphy  tides  to  be  sought  £or,  except  merely  as  an  olijeetof 

of  this  portion  of  that  rock.     Near  Perth,  the  hill  of  curiosity.    The  ridge  of  Ben  Lawers  is  noted  fertlM 

Moncrieff  forms  what  may  be  considered  as  a  continua*  immense  quantity  of  Rutile  which  it  containi.  Thn 

tion  of  the  Ochils  y  and,  beyond  it,  commences  the  beautiful  mineral  is  imbedded  In  the  quarts  veini  of 

Sidlaw  ridge,  presenting  the  same  rocks,  but  disposed  the  chlorite  schist  chiefly,  and  sometimes  iu  ths  Nfaia 

in  an  extremely  irregular  and  intricate  manner.    The  itself;  but  it  only  occurs  in  the  long  primatie  km, 

great  face  of  roick  above  Kinfauns  is  a  well  known  and  although  with  an  infinite  variety  of  aspsct   Amm% 

conspicuous  portion  of  the  Sidlaw  trap.  the  specimens  we  have  observed  hollow  or  tabok 

The  phenomena  presented  by  these  trap  rocks  in  a  prisms ;  and  in  some  places  capillary  ones,  not  imbcd- 

hunched  places,  are  so  interesting,  that  they  would  in  ded»  but  occupying  cavities  in  the  quarts.    Thii  nju* 

themselves  require  an  essay  of  no  small  length ;  and  in  ral  is  often  accompanied  by  brown  spar,  and  ths  li 

that  we  dare  not  indulge.    But  for  some  of  the  most  jdning  schist  sometimes  contains  cubical  ciyitib  if 

vemarkabla  of  Uiose  that  occur  in  the  Hill  of  Kimioul,  pyrites  of  ^eat  size.  We  have  also  found  Rutlls  io  Bw* 

we  may  refer  our  readers  to  a  paper  by  Dr.  MaccuU  nooh,  and  in  many  parts  of  Ben  y  Gkie  and  ehevhoa 

lodi,  in  the  TroMsadums  of  the  GuMo^ktU  Society,    For  Sphene  also  occurs  ia  several  places,  as  we  fonoiriy 

the  same  reason  we  must  pass  over  mnumerable  places  remarked,  and  always  hi  the. granites.    Tbs  ciTilib 

in  this  county  in  which  trap  occurs  in  smaller  portions,  are  rarely  large. 

Thive  is  not  one  of  them  that  is  not  highly  interesting ;        The  list  of  esrthy  minerals  oocurnM  in  Psitfadisf 

but  even  to  detail  the  mere  geography  of  them  would  is  far  more  extensive,  tod,  of  some  of  these,  indeed,  it 

occupy  far  more  space  than  we  can  allow ;  much  less  produces  specimens  not  to  be  found  of  equal  spleodeer 

can  we  enter  on  any  description.    We  must,  therefore,  any  where  in  the  world.    As  we  are  indebted  to  Dr. 

terminate  this  account  of  the  trap,  and,  with  it,  of  all  MaccuUoch  for  the  greater  number  of  these,  we  nstf 

the  rocks  of  Perthshire,  by  pointing  oat  the  two  extra*  refer  for  a  fuller  account  of  them  to  his  papers  sbsidj 

ordinary  veins  that  occur  at  Drummond  Castle,  as  in  mentioned,  as  we  can  only  find  room  herefivsivx 

this  part  of  Scotland  they  have  no  equals,  either  for  slender  sketch. 

tiieir  magnitude  ot  extent  In  Ben  y  Gloe,  and  on  its  skirts,  mica  occurs  in  eiritiii; 

If iaet  and      Th^re  are  no  mines  now  wrought  in  Perthshire,  yet  perfectly  crystallized,  both  in  hexagonal  and  tbonbei- 

*^''**1''    there  are  metallic  veins  in  different  places.     It  is  re-  dal  prisms ;  and  in  this  manner  we  believe  thst  oiiDSi 

ported,  in  all  the  popular  accounts  ana  tour  books,  that  ral  has  not  yet  been  found  elsewhere  in  Sootlsnd,  a)- 

sflver,  and  many  other  metals,  were  once  wrought  in  though  not  uncommon.    In  the  same  places,  crfihl" 

the  Ochil  Hills  near  Alva;  but  we  have  never  been  liaed  chlorite,  resembling  that  of  Piedmont,  wbicbs^ 

aUe  to  procure  any  definite  information  respecting  this  companies  the  welUknown  garnets  of  that  oeoatiyi 

mine  that  could  be  relied  on,  neither  did  we  succ^  in  also  occurs.    The  same  mineral  ia  found,  less  ffif^^^ 

fioding  any  one  who  could  point  out  the  place.     In  crystallised,  in  the  slate  quarries  of  Bimam.    Tsfes 

Glen  Lyon,  there  are  three  veins,  which  are  known  to  less  common,  but  it  occurs  in  one  or  two  plsees  is 

'  contain  copper  and  lead.    These,  together  with  the  Glen  Tilt,  where  it  is  also  accompanied  by  ssbsit» 

sfUMTiorffy  of  that  district,  are  retained  by  the  Duke  In  the  secondary  limestone  which  aooompsaiM  ^ 

of  Athole,  but  no  attempt,  even  to  try  them,  has  yet  red  sandstone,  there  is  found  steatite,  and  tbe  ansi 

been  madle.    At  Dunkeld,  there  is  also  a  vein  of  cop-  mineral  also  occurs  in  Glen  Tilt,  in  the  primsiy  edcs^ 

per ;  and  as  we  tried  this  ourselves,  we  can  speak  of  it  reous  strata.     In  the  former  situation  it  pressnti  gn>t 

with  confidence.    It  lies  in  the  micaceous  sdust  on  the  variety  and  beauty  of  colour,  and  often  apprascheiiD 

aonthem  declivity  of  Craig  Bams,  and  the  matrix  hardness  to  the  figure-stone.    It  Is  frequently  fM 

ia  chiefly  quarts,  intermixed  with  day  and  ochraceous  or  yellow,  or  white,  or  orange-coloured  and  r«i;  ^ 

iron.    Tl|e  total  vein  is  about  four  feet  wide,  where  it  these  several  tints  are  ofbm  mixed  in  the  ssbds  ipM* 

IS  opened  on  the  face  of  the  hill,  but  it  appears  to  be  men«  This  stestite  is  also  accompanied  by  ^^^^"^ 
of  variable  dimensions.     It  might  be  wrought  with  the    In  Oleo  Tilt,  yellow  and  grsen  noble  serpentiDS  aw 

greatest  ease  by  a  drift ;  and,  from  its  pla^  in  the  hill,  occur. 

would  also  admit  of  a  lower  drainage,  if  necesssry,  to  We  already  mentioned  that  garnet  and  tounaslitf 
a  oonsidersble  depth.  The  surrounding  rock  is  larfhmi    were  found  in  the  micaceous  schists.    The  ftww^* 

lofractory.  As  the  work  was  only  carried  on  by  two  extremely  abundant,  and  often  very  petftctly  ifj^ 
men,  ana  but  for  one  day,  it  is  impossible  to  fixrm  any  lixed :  the  latter  is  not  common.  Finite  ^'^^■i'*  * 
notion  of  the  richness  of  the  vein ;  yet  it  is  certainly  gnat  abundance  in  the  porj^yry  veins  of  Ben  y  Cbf- 
pnmising,  since,  in  that  short  apace  of  time^  we  raised    Dr.  AlaccuUoch,  who  first  ofasetved  tfiis  aatuBsi  ■ 
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»!.  Seodiiid,  bat  iine*  infonned  at  that  it  ia  equally  oom- 
^  mon  in  tJw  porphyries  of  Argyllshire.  It  is  in  hexago- 
imI  oijslels,  imbedded,  end  of  a  dark  grey  and  brown 
^oar.  Thefe  is  another  analogous  substance,  also 
diioovered  by  hin^  which  we  are  inclined  to  consider 
iS  s  new  mineral ;  but  its  characters  of  difference  are 
not  jet  setisfactbrily  settled. 

to  den  Tilt»  and  on  Cairn  Lia,  the  same  mineralo^ 
gilt  has  observed  cyanite;  and»  in  both  these  situa- 
XM»%  it  is  imbedded  in  quarts.  But  the  mineral  for 
vUch  Glen  Tilt  is  so  conspicuousy  is  tremolite.  This 
sooars  in  the  iMrimary  limestone,  and  with  an  incredi* 
bie  Tsriety  or  cfaaracter,  while  the  magnitude  and 
fpiandour  of  the  specimens  are  beyond  comparison  au- 
peiior  to  any  to  be  found  in  the  hands  of  dealers. 
Homboldt  assured  us  that  all  Europe  produced  none 
St  sll  eonpanble  to  ihem.  We  toke  the  following  va« 
risties  from  Dr.  Maeculloc^'a  papers  above  men- 
tiooed. 

L  Id  distinct  imbedded  prisms,  of  a  watery  trana- 
psKDCf,  and  a  quarter  of  an  inch  in  breadth. 

%»  In  flat  thin  briUiant  white  prisms,  ri 
lu]gecindea. 

S.  In  nccumttlated  small  prisms  radiating  in  circles, 
sf  which  the  diameter  is  scnnetimea  two  feet  or  more. 
Tbe  prinas  are  wlute,  but  traaslooent ;  and  these  qpe- 
dacDs  are  of  great  brilliancy  and  beauty. 

4b  The  aaoM  kind  of  prisms  accumulated  in  long 
psrallel  inindlee. 

5.  Of «  silky  Instre  \  varioos  in  fineness  of  texture 
aod  in  brilliancy ;  tndiated  in  atars  of  various  magni- 
tude, or  in  fMurallel  foams,  or  curved,  or  variously  eo- 
isuled  and  implicsted 

&  In  extremely  abort  minute  prisms,  fonning  a  num- 
ber of  diattnet  cenontiens,  whu:h  are  all  subsequently 
intcnDiagled*  so  as  to  produce  apecimena  of  nncommon 
besq^. 

7.  Still  finer  and  mote  brilliant ;  in  strata  or  lanunss, 
ehidb  split  so  aa  to  present  a  aurfiice  not  distinguish- 
sUe  (ram  white  satin. 

8.  In  radiating,  sometimes  almost  solid  globolet,  of 
ths  ttse  of  a  mnskist  bullet,  distantly  imbedded  in  the 
white  msfble,  and  of  a  aea  green  colour;  highly  tran^ 
lucent 

9*  pl^ne  of  a  greenish  white,  radiated  in  globules 
sf  varioos  SIMS,  and  imbedded  in  die  green  nmble,  in 
which  it  prodiicas  some  additional  varieties. 

10.  In  BMnate  crystals,  so  compacted  as  to  resemble 
a  grsnular  quarts,  and  only  distinguished  by  its  supe- 
nor  weight  and  btflliancy. 

-  ^®  might  easilv  have  extended  this  list,  but  the  pre- 
ceding include  the  most  remarkable  varieties.  We 
Dinst,  however,  add,  that  this  mineral  occurs  also  in 
^  slate  qoarries  of  fiiiTiam. 

Sahlite  also  occurs  in  Glen  Tik,  and  in  the  same 
acighbonrhood  in  large  beds*  Dr.  Maoeulloeh*  to  whom 
vs  are  equally  indebted  for  it,say^  that  it  is  not  found 
oyitallixed.  It  is  sometimes  pure  whitet  at  others  of 
s  wstery  grey ;  and  is  either  very  distinctly  foliated* 
«  else  eosnpact.  It  is  frequently  so  intermixed  with 
annute  orystala  of  tremolite,  as  to  form  anecimeni  of  a 
vtnrpnanling  nature.  Crystalliaed  aahlite,  of  a  seap 
green  colour,  ia  found  in  Bannoch  in  the  primary  lim^ 
^one,  wbeie  it  is  accompanied  by  the  nitile  fbimerly 
■wntionfld. 

In  dcB  Tilt,  in  sevcnd  places,  aetittolite  aboonda; 
ffadarkcrbc^tgeesDoaloiur,  sometimea  imbedded 
^  fM«  ;  at  others,  in  limestone.  It  elsoocQum  in 
Ml  J  Vndne  and  elsewlMe^   We  hafe  anr«r  oIk 


served  that  the  primary  limestones  produce  any  speci-  P^rthihirt. 
mens  of  calcareous  spar;  but  in  that  which  accom- 

Eanies  the  red  sandstone,  it  is  abundant,  and  in  very 
irge  crystals,  of  what  is  called  the  dog-tooth  form. 
Quartz  crystals  are  not  uncommon  about  Ben  y  Gloe ; 
where  they  are  also  found  of  considerable  magnitude, 
though  opaque.  Bub  the  most  besutiful  specimens  oc- 
cur in  the  trap  rock ;  and  we  shall  nour  therefore  pro- 
ceed to  consider  the  minerals  that  are  nearly  peculiar 
to  that  family. 

The  quarts  of  Ktnnoul  hill  forms  pendents  of  a  sta- 
Iftctitical  nature,  sometimes  having  a  base  of  chalce- 
dony ;  and  ic  also  occurs  in  the  close  cavities  and  in 
the  sffate  nodules.  In  the  same  place  amethyst 
abounds,  generally  of  a  pale  sea-green,  or  else  white. 
Occasionally,  very  beautiful  purple  specimens  also 
occur.  Chalcedony  is  found  there,  as  well  as  in  many 
places  to  the  westward,  in  numerous  forms ;  but  we 
will  not  detain  our  readers  respecting  all  the  varieties, 
called  onyx,  pebble,  and  a^te,  for  which  Kinnoul  haa 
so  long  been  celebrated,  ^ut  we  must  not  terminate 
this  list  of  the  purer  siliceous  minersls,  without  men- 
tioning, though  somewhat  out  of  place,  that  very  beau., 
tiful  specimens  of  red  and  yellow  jasper  are  found 
about  Aly th  and  Blair  Gowrie,  the  produce  of  veins. 

Glen  Farg  is  the  noted  seat  of  the  xeolite  minerals;, 
which  were  originally  brought  to  light  by  the  opera- 
tions of  making  the  new  road.  The  most  conspicuous 
of  these  are  analcime  and  mesotype ;  and  in  this  platt 
they  are  always  of  a  strong  re((  or  of  a  flesh  colour* 
These  specimens  are  well  known  to  aU  mineralogists^ 
and  even  to  the  travellers  who  pass  through  this  val- 
ley ;  and  the  rocks  were  at  first  productive  of  Very 
fine  crystals.  We  have  rarely  met  with  any  other 
instances  in  which  the  analcime  could  be  procured^n 
insulated  crvstals ;  and  they  are  thus  founa  imbedded 
in  masses  of  calcareous  crystals,  so  slightly  adhering^ 
that  the  whole  crumbles  down  befinre  the  fingers,  y^e 
have  also  observed  stilbite,  both  here  and  in  some  other 
places,  in  the  trap  rocks. 

Prehnite,  fiur  more  rare  here,  has  been  observed  by 
Dr.  MaccuUoch;  but  its  occurrence  is  only  interesting 
because  it  is  accompanied  by  the  new  mineral  Konilite, 
which  he  has  described  in  his  work  on  the  Western 
Islands,  and  which,  as  he  informs  us',  he  has  since  aho 
disoovoed  in  Sky  and  in  the  Kilpatrick  hills. 

These  comprise  the  more  remarkable  minerals  ot 
Perthshire  j  and  of  those  that  occur  more  general^ 
everywhere,  we  need  take  no  notice.    It  is  yet,  how- 
ever, important  to  pbserve,  for  the  sake  of  agricultu— 
ristsi,  that  beds  of  marl  are  found  in  many  places  under 
the  peat.    A  noted  quarrjr  of  this  nature  hes  at  Anch- 
tergaven.    We  beg  to  jpomt  out  to  those  who  may  be 
interested   in  this  subject,  that  such    deposits  exist 
in  many  other  places  where  they  are  at  present  little 
suspected.    These  beds  are  always  found  in  the jeats 
of  ancient  pools  and  lakes,  and  may  be  sought  for 
whttrever  the  ground  gives  indications  of  such  a  for- 
mer state.    It  ia  scarcely  worth  while  io  have  recourse  ' 
to  the  borer  for  this  purpose ;  as  the  depth  is  seldom 
great,  and  the  superincumbent  matter  is  easily  rsmov-^ 
ed  by  the  spade.   -It  is  more  worthy  of  notice,  tocoft- 
chologists  and  minwalogists  at  least,  that^  in  two  or 
thiee  parta  of  this  county,  mari  beds  occur  on  the  sun- 
face  of  the  grmind,  formed  of  land  shells;  a  drcunp 
atance,  we  k^lieve,  that  has  as  yet  never  been  observed 
.elsefwhare.    A  particular  account  of  the  sheila  which  > 
pioduce  these^  and  of  the  extent  of  the  bed»  ia  jgivo^ 
^thapqper  cnGki^Tik  ahw^dj^ao  ofUin  BimaBedk 
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Teni.      and  we  may  here  add  that  the  Duke   of  Atbole's  rived  from  Spain  in  15849  Pisarro  rttind  to  theict  n 

^"*'v  ""^  neighbouring  tenants  take  it  awaj  for  the  purposes  of  coast,  where  ne  founded  the  city  of  Lima,  while  his  a^  ^ 

manure.  .  sociate,  Almagro,  |>roceeded  to  attempt  the  eonqocst  of 

Our  limits  warn  us  not  to  enter  on  the  subject  of  Chili.    The  Peruvians,  availing^  themselves  of  thesf. 

the  alluvia  of  this  county ;  which  however  present  a.  curity  of  the  Spaniards,  and  th'e  absence  of  their  diicft 

variety  of  interesting  appearsnces  highly  worthy  of  the  attacked  the  garrison  of  Cnsco,  and  carried  on  die  uen 

consideration  of  geologists,    (j.  h.)  during  nine  months  with  the  greatest  vigour;  bat 

Bxtenc.          PERU,  a  Spanish  province  in  South  America,  for-  when  their  efforts  were  on  the  point  of  sueceediDff, 

merly  extended  along  the  coast  of  the  Pacific  Ocean,  Almagro,  returning  from  Chili,  raised  the  ucge,  snd 

from  1  A"  north,  to  20*.  south  latitude,  being  about  made  great  slaughter  of  the  Peruvian  forces.    Unwil. 

1900  mues  in  length,  and  500  in  its  medium  breadth,  ling  to  resign  the  city  which  he  had  rescued,  Almsgio 

But  in  171 8  it  was  disjoined  from  Quito,  and  in  1778  disputed  the  claim  of  Pizarrain  a  bloody  contest  oaths 

from  Potosi,  and  some  other  provinces  on  its  south-  plams  of  Cusco^  in  15S8;  but  his  party  bemg  dsfestsd, 

east  frontier,  which  were  annexed  to  the  videroyalty  of  he  himself  was  taken  prisoner,  ana  put  to  death  by  the 

Rio  Plata.    Its  present  extent  is  nearly  420  geogrsphi-  conqueror.    Piaarro  was  assaulted  and  murdered  in  lui 

cal  miles  from  the  river  Tumbea  on  the  north,  to  the  own  palace  at  Lima,  about  three  years  aftcrwsids,  \n 

desert  of  Atacama  on  the  south,  and  its  medium  breadth  the  adherents  of  Almagro,  who  raised  the  son  of  thar 

seldom  more  than  80  leagues.    Its  aquare  contents  are  deceased  patron  to 'the  supreme  authority  of  Pen. 

estimated  at  38,628^  square  leagues ;  its  population  at  But  Vaca  de  Castro,  arriving  from  Spain  with  sroyil 
1,400,000.    It  is  divided  into  49  districts,  and  contains^  commission,  appointing  him  governor  of  Peni,  jonng 

1860  townships.  Almagro  was  defeated  and  boiesded  in  1642. 

History.         Peru,  before  its  subjugation  by  the  Spaniards,  was  A  short  period  of  tranauillity  was  thus  restored  to 

a  powerful  empire,  extending  about  600  leagues  along  the  Peruvian  provinces;  but  a  viceroy  haring  bsn 

'the  coast  of  the  Pacific  Ocean.   Its  founder  was  Mango  sent  fircm  Spain  a  few  years  afterwards,  aocordiog  to  i 

Capac,  who  united  under  liis  sway  a  number  of  inde-  new  arrangement  of  the  Spanish  settlements  in  Aob' 

pendent  tribes,  whom  he  instructed  in  the  useful  arts  rica,  fresh  disturbances  arose.    Gonialo,  the  hnAm 

of  life,  and  placed  under  the  regular  laws  of  society,  of  Pizarro,  at  the  head  of  the  insolvents,  msrchedto 

His  successors  were  styled  incaa  or  lords,  and  were  Lima,  and  compelled  the  court  of  aamence  to  nomissk 

venerated  by  their  subjects  as  divinities  as  well  as  him  governor  of  Peru ;  and  the  viceroy  Nngnes  Vdi^ 

obeyed  as  princes.    In  1526,  Huana  Capac  XII.  had  was  afterwards  defeated  and  Bbun  at  Quito  in  154$, 

reduced  the  kingdom  of  Quito,  and  married  the  daugh-  by  the  daring  hsurper  of  his  authori^r-    Pedro  de  h 

ter  of  its  vanquished  sovereign.    After  his  death,  a  Gasca  was  dispatched  from  Spain  with  unlimited  so- 

dvn  war  ensued  between  his  sona  Atidiualpa,  who  thority  to  suppress  these  disaensionB;  and  Goonlo, 

Teigned  in  Quito,  and  Huascaa,  who  succeeded  to  attempting  to  make  head  agsinat  him,  was  deserted  bf 

Peru ;    the  latter  of  whom  claimed   a    right  to  the  his  troops,  and  brought  to  capital  punishment  sloof 

whole  of  his  father*s  dominions,  on  the  ground  of  his  with  several  of  his  associates.    For  seversl  yesrs  tie 

mother  having  been  of  the  royal  race  of  Incas.    Ata-  Peruvian  states  were  distracted  by  the  insnrrectiou  of 

hualpa  nrevaOed  in  the  field,  and  Huascaz,  having  other  ambitious  chiefs ;  but  the  royal  authority  of  tbt 

been  taken  prisoner,  was  shut  up  in  the  tower  of  Spaniah  monarch  was  at  length  completely  estsbliihflil 

Cusco.    At  tnis  conj^ncture,  A.D.  1582,  the  Spanish  over  the  whole  of  that  extensive  coontfy. 

adventurer  Piaarro,  with  his  associates  in  arms,  made  Peru  is  traversed  by  two  chaina  of  moontsiBS  fivB"1 

their  appearance  in  the  Peruvian  territories.    Piaarro  north  to  south,  in  directions  neariy  {MundleL  Ods  ii 

had  discovered  the  coast  of  Peru  in  1526;  and  having  the  great  central  chain  of  South  America,  or  theCcr* 

been  appointed  by  the  Spanish  court  governor  of  the  dillera  of  the  Andes;  and  the  other,  whidi  is  ooeh 

whole  country,  which  he  had  discovered  and  hoped  to  lower,  is  called  the  Cordjllera  of  the  coast    TheflW* 

conquer,  he  set  out  from  Panama  with  three  small  inland  mountains  are  steep  and  rugged,  and  cfJaMBeag 

vessels  and  180  soldiers,  to  invade  the  empire  of  Peru,  height    Their  aummiU  are  pcrfMtaally  cowed  m 

Having  landed  at  Tumbea,  he  proceeded  to  the  river  snow ;  and  there  are  sufficient  evidences  ef  fdcsnoei 

Puvia,  where  he  established  the  first  Spam'sh  settlement  having  formerly  existed  in  some  of  them.    The  doqd> 

on  that  coast,  to  which  he  gave  the  name  of  St  tainsnearer  the  coast  are  paitiallT  covered  widi  {Mr 

Michael.    Without  opposition  he  made  his  way  into  the  and  abound  in  minee  tit  gM,  aUver,  copper,  tin,  «• 

t»ntre  of  the  country;  and,  on  his  reaching  Caxamalia,  phur,  &c. 

where  Atahualpa  was  encamped  with  his  army,  hewaa  The  principal  rivers  in  Pern;  originBtii«  ijAeto 

received  in  a  friendly  manner  by  that  unsuspecting  Andes,  run  eastward  to  the  Atliialic  Ooeni.   ™ii"| 

monarch.    In  the  midst  of  a  confisrence,  the  Span*  which  fall  into  the  Pacific  Ocean  are  gener^T  nA 

iards  attacked  the  unresistinff  Peruvians,  and  carried  and  some  of  them  are  dry  during  the  lutf  ^'^'f 

off  the  Inca  as  a  prisoner  to  their  camp.  There  are  several  extensive  kkea  in  Peru,  P»^i'^f? 

After  extorting  immense  heaps  of  gold  as  the  price  that  of  Titicea,  in  the  valley  of  Calko^  upwanis  rf  ^ 

of  the  Peruvian  monarch's  ransom,  Piaarro,  by  a  modk  levues  in  circumference.                                            , 

trial,  condemned  him  to  the  flames.    One  of  the  em.  The  climate  of  Peru  varies,  of  ooarae,  aceordiagM  0 

Sror's  ^  sons,  a  youth  without  energy  or  experience,  to  the  latitude  and  the  elevatleo  of  ita  nomenms  dis> 

ving  aucceeded  to  the  throne  of  Peru,  and  the  go-  tricts.    In  the  Sierra,  or  High  Ptm,  between  the  two 

▼emors  of  several  provinces  having  assumed  an  inde-  rangea  of  mountains  alresaiy  mentioned,  the  best  ff 

-pendent -authority,  the  empire  was  torn  by  intestine  summer  prevails  in  the  valleyfc  while  themosepiewsg 

dissension^;  and  Piaarro,  having  received  reinforce-  cold  is  felt  m  the  mountains;  butifw«mayjod«»J» 

*  ments  from  various  quarters,  msde  his  way  without  the  longevity  of  the  inhi^itanta  of  Chia  distnct,  the  fli» 

'25?*^7  to  Cusco,  while  Benalcaaar,  governor  of  St  mate  must  be  remarkably  sahiiirioas^  the  dhasl* jj 

™««f  by  « long  and  iMmfbl  march^  entered  the  ^ty  Low  Peru-  particularly.    In  the  Tscinity  of  ^^'^^ 

4»f  Quito.    NewgranU  and  fiesh  supplies  having  ar«  nnationaflflemperatifft^reveiyiiiooniudenblc.  iv 
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•  a  « 

thermometer  it  never  observed  in  mnter  bebw  60*  tt  The  commerte  of  Pern  e  divided  into  three '  JE^em. 
^  Fahrenheit  at  nbon«  and  seldom  above  85*  in  summer,  branches^  via.  its  commerce  by  Und  with  the  pro-  >^^v-*^i^ 
The  hottest  dsy  ever  known  at  Lima  was  in  February  vinces  of  the  Rio  Plata— its  commerce  by  sea  with  the -Commerce. 
1191,  when  the  thermometer  rose  to  99*.  In  this  dis-  other  oolonie8,-»and  its  commerce  with  the  mother 
trict  no  rain  faUs^  but  the  dews  are  heavy  and  regular,  coontiy.  To  Potosij  and  the  other  provinces  of  Rio 
Horricanes,  thunder^  and  lightnings  are  little  known ;  Plata^  its  chief  exports  are  brandyi  wincj  roaize>  sugar, 
but  earthquakes  are  Sequent  and  destructive  along  the  pimento^  indigo,  and  woollens.  Of  these,  the  brandy  ' 
whole  coast  The  winter  commences  in  June  or  Jdly  and  woollens  are  the  most  important ;  and  altogether 
with  cloudy  weather )  the  spring  opens  aboiit  the  end  the  export  trade  is  valued  at  more  than  two  milliona 
of  the  year;  the  summer  is  tempered  by  southerly  of  dollars.  From  Rio  Plata,  it  receives  mules,  sheep, 
winds ;  the  autumn  is  short.  hams,  tallow,  wool,  cocoa-ljeaf,  paraguay  leaf,  and  a 
Along  the  whole  extent  of  coast,  from  Tumbez  to  small  quantity  of  tin.  Of  the  mules,  there  are  20,000 
Atacama,  there  occur  deserts  of  SO,  SOi  or  40  leagues:  annually  brought  from  Tucuman,  for  the  service  of 
and  the  country  of  Low  Peru,  forming  an  inclined  the  mines;  and  the  value  of  the  whole  imports  ia 
plane,  from  18  to  SO  leagues  in  breadth,  consists  for  about  860,000  dollars.  This  traffic  with  tne  Rio 
the  most  part  of  sandy  deserts,  without  vegetation  or  Plata  passes  through  the  routes  of  Cusco  and  Are^ 
iohabitants,  except  on  the  baid(s  of  the  rivers,  and  places  quipa.  In  the  trade  with  the  other  colonies,  forty- 
capable  of  being  artificially  irrigated.  The  earthquake  one  vessels  are  employed,  of  which  the  united  ton« 
of  16^5  was  fouowed  by  such  sterility  in  the  valleys  of  nage  amounts  to  351,500  quintals,  and  which  aro 
Low  Pera,  that  the  people  in  many  places  ceased  to  manped  by  1460  seamen.  The  chief  exports  to 
coltivate  them.  The  soil  of  the  interior  provinces  is  Chili  are  European  goods,  sugar,  coarse  woollens, 
generally  fertile ;  and  trees  of  luxuriant  growth  aro  indigo  ttoai  Guatimaia,  salt,  cotton,  pitayam.  The 
found  at  eight  or  ten  leagues  from  the  coast  As  thero  imports  are  chiefly  wheat,  copper,  negro  slaves, 
a  thus  so  little  fertile  land  in  Peru,  it  cannot  become  ^tallow,  wine,  Paraguay  tea,  salt  meat,  cordage,  lea- 
opulent  by  its  agricultural  productions.  Its  soil  and  ther,  and  timber  from  Chiloe.  To  Guyaquil  the 
dimate  are  well  adapted  for  the  cultivation  of  sugar  exports  are  almost  entirely  European  goods,  with  a 
and  ostton ;  but  the  want  of  roads  for  conveying  the  little  fiour,  wine,  brandy,  and  copper ;  and  the  imports 
produce  €£  the  country  to  a  market  preventa  all  exer«  are  chiefly  cacao  and  timber.  The  trade  to  Panama, 
tiona  for  the  improvement  of  agriculture.  In  the  pre-  which  has  greatly  diminished  since  the  middle  of  the 
tent  state  of  things,  one  district  may  sufler  all  the  ex-  last  century,  consists  of  an  exportation  of  coarse  wooU 
tremitjr  Of  want,  while  another  is  overflowing  with  len,  sugar,  flour,  and  brandy,  and  a  small  importatioH 
abundance,  for  which  no  vent  can  be  found.  There  of  timber,  cacao,  and  slaves.  To  Guatimaia  are  sent 
are  no  carta  or  waggons  for  the  conveyance  of  goods,  some  woollens  and  wine ;  and  indigo,  with  a  smaU 
and  no  other  means  of  transporting  them  but  on  the  quantity  of  lo^ood,  pitefa,  timber«  and  cacao,  are 
bicb  of  mules,  whidi,  for  want  m  roads,  are  driven  brought  back  m  return.  The  total  value  of  these  ex* 
through  the  fields,  over  the  crops  and  fences.  ports  to  the  other  colonies  is  1,6^4,755  dollars ;  and  of 

The  principal  source  of  wealth  to  Peru  is  its  mines ;  the  imports  2,066,824. 
but  these  are  worked  by  a  very  different  dass  of  persona  The  trade  with  Spain  consists  in  the  exportation  of 
from  those  of  Mexico.  In  the  latter  country,  the  bosi-  gold,  silver,  Jesuit's  bark,  and  Vicuna  woof;  for  whidi 
neas  of  mining  is  carried  on  by  persons  of'  the  fpreatest  European  good^  are  returned.  The  value  of  the  am 
fortune  and  ^stinction,  on  a  great  scale ;  but  m  Peru  nual  exports  is  nearly  six  millions  of  dollars.  This  trade, 
the  miner  ia  generally  an  adventurous  speculator,  who  which  was  formerly  carried  on  by  Porto  Bello  and  Pa- 
trades  with  borrowed  funds,  and  is  subject  to  great  dis-  nama  by  the  galleons,  haa,  since  the  year  1748,  been 
advantages.  The  business  is  thus  held  in  disrepute,  as  conveyed  in  register  ships,  by  Cape  Horn,  which  at 
neither  safe  nor  creditable.  About  the  end  of  last  cen-  first  were  insured  at  the  exorbitant  rate  of  twenty  per 
tury,  there  were  wrought  in  Peru,  four  mines  of  quick-  cent  of  their  value,  but  now  are  insiawd  for  two  per 
silver,  four  of  copper,  twelve  of  lead,  seventy  of  gold,  cent  '  Since  1788  this  trade  haa  been  made. free  be- 
snd  seven  hundred  and  eighty-four  of  silve^.  The  tween  certain  ports  in  Spain,  and  othere  in  the  Soudi 
produce  of  these  mines^  for  the  space  often  yean,  waa  Sea,  without  being  aubject  as  formerly,  to  licenses  and 

restricticms ;  a  rq^ulaticm  which  has  been  attended  by 

I'^'ii^"-  the  ffreatest  benefits  to  both  countries. 
saver  Daac  into  plite,               •          -          -          602,130      .  The  inhabitants  of  Peru  are  composed  of  European  „  , 

Mter  laada  iaio  ingots,  -  -  -     »•  JW-^t  Spaniards,  Spanish  Creoles,  native  Indians,  Mestieeea,  *'■**''"• 

**"'---•--       ^^'*'°^  Negroes,  Mulattoes,  and  Samboes.     The  Europeana 

Total  piodvoa,  34,142,189  •"^  ^^®'  persons  in  office,  in  the  mUitazy,  civi£  and 

ecclesiastical  departments  of  the  stale,  who  generally 

The  great  mine  6f  quicksilver  at  Huancavelica,  return  to  the  mother  country  with  the  fortunes  which 

which  waa  discovered  in  1566,  and  which  has  been  they  have  acquired,  or  mere  adventurers,  withont  ere- 

wrought  on  account  otf  the  government  since  1570,  dit  or  connexions,  who  have  made  their  way  to  America 

yield^,  at  an  average  every  year,  4750  quintals  of  in  quest  of  wealth,  but  who  often  perish  miserably  un^ 

quicksilver  ;  and  has  oeen  known  to  produce,  in  two  der  the  effects  of  tJieir  poverty  and  vices.    The  Creoles 

years,  17,371  quintal^.  '  have  sometimes  titles  of  nobility,  and  poasess  large 

The  revenue  of  Peru  amounta  to  near  five  milliona  of  estates,  but  are  excluded  itom  all  oflkes  of  trust  ami 

dollars  annually,  of  which  300,000  are  remitted  to  Pa-  honour.     They  are  very  proud  of  their  aoperiority 

nama,  15,000  to  the  island  of  Chiloe,  and  a  third  sum  to  above  the  other  caites,  and  fond  of  parade ;  but  have 

Valdivia.    After  these  remittances,  and  after  defraying  naturally  good  talents,  which  quali^  them  for  learning 

the  expence  of  the  government  of  Peruy  tfa«  dear^re*  and  sdenoe  when  they  have  the  aavantaf^es  of  edttca» 

venue  does  not  exceed  500j000ddlar8.  **  tionj  and  they  are  mild,  humane,  and  kmdlyin*  ' 
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difpoBitiont,  The  Penurian  Indimns,  who  tona  imrly  are  miuak4>U  for  their  architectare,  md  the  nm  PcAi 
one-half  of  the  whole  populataoa,  are«  like  the  CreoUt,-  valiuhle  paintings  they  conUin :  the  prmciptl  of  thete     I 
remaricably  long4ivea,  and  retain  their  vigoar  to  a  are*  S.  €riovanni.  La  Misericordia,  and  S.  Carolo.  There  ^'^ 
vny  advanced  age.    In  Cazamarcai  a  province  which  are  also  aonie  elegant  palaces,  containing  rich  coUec.  ^ 
oonums  only  about  70,000  iohabiunts,  there  were  tioni  of  jpaintings.    There  is  a  beauuful  bridge  over 
found  in  1792«  eight  persons,  whose  ages  were  114,  the  Fogba,  of  modern  construction.    The  climate  of 
]17f  121,  131,  135,  HI,  and  147*    The  Mestisoes,  Pesaro  was  formerly  remarkably  'Unhealthy,  on  ac 
who  are  the  offspring  of  Spauards  and  Indians^  #re  count  of  some  marshes  in  the  neighbourhood;  but 
next  in  rank  to  the  Creoles,  and  next  to  the  Indians  in  this  evil  has  been  remedied  by    the  marshes  being 
pointof  number,  much  attached  to  the  former,  and  con*  drained.     Pesaro  has  no  trade  or  rasnu&cturei  de- 
stantly  at  variance  wkh  the  latter.    The  ne^o  slaves  serving  of  notice.     It  is  the  see  of  a  bishop  loffrii 
in  Peru  are  eidier  employed  in  doipestic  service,  or  on  gan  of  Udino.    The  population  is  estimated  st  18,000. 
the  farms  and  sugar  plantations.    There  are  numerous  resaro  became  a  Roman  colony  in  the  consulship  of 
free  negroes,  wIm  are  in  general  idle  and  disorderly.  Claudius  Pulcher.     It  was  destroyed  by  an  eutb- 
The  molattoes,  whom  the  Spaniards  call  the  gypsies  of  quake  in  the  reign  of  Augustus,     It  was  sgain  de- 
South  America,  from  their  resemt>lanoe  in  complexion  atroyed  in  the  sixth  century,  by  JotiU,  king  of  thi 
and  manners  to  the  Spaatsh  gypsies,  are  much  employ*  Goths,  but  was  soon  after  rebuilt  by  Bdisarios.   But 
ed  as  servants^  and  the  women  particularly  as  wet  I^o^g-  12"  53*  8&',  and  North  Lat.  45*  51'  V\ 
nurses  to  the  children  of  the  Creole  ladies.    The  free        P£SH  AWUR,  a  city  of  Afghanistan,  in  Cabul,  a&d 
mulattoes  are  usually  tradeamen,  and  carry  on  most  of  capital  of  a  district  of  the  same  paroe.    It  is  upwardiof 
the  mechanical  prolessions.    The  character  and  situa-  Bve  miles  in  circuit,  and  consists  of  bouses  three  itoria 
tion  of  these  difierent  castes  resemble  so  nearly  those  of  high,  built  of  unbumt  bricks  in  wooden  frames.  The 
Mexico,  that  we  refer  to  the  account  given  of  that  streets  ere  paved,  but  are  narrow,  and  have  a  kenod 
country  for  fuller  and  more  minute  details.    (See  also  in  the  middle.    There  are  many  mosques  in  the  tovo, 
Lima.)  besides  a  fme  caravansera,  and  the  dtadeli  called  BsU- 

The  progress  of  the  late  revolution  in  the  Sfianish  Hissar,  which  stands  on  a  hill  to  the  north  of  the  tovs. 

provinces  of  South  America,  is  yet  too  little  known  Population  about  lOOiOOa    East  Long.  70°  S7^  aod 

to  admit  of  any  correct  details ;  but  its  influence  may  North  Lat.  33P  S%\ 
be  supposed  to  produce  many  important  altemtiens  in        PEST.    See  BunA,  Vol.  V.  p.  46. 
the  general  sUte  of  Peru  and  the  adjoining  countries,        PE-TCHELEE.    See  China,  Vol.  VI.  n.  20& 
es  well  as  in  many  of  the  particulars  which  have  been        PETERBOROUGH*  a  town  of  England,  in  Nort&- 

given  in  this  artide,  as  descriptive  of  its  eonditioB  ui^  amptonshire,  is  situated  on  the^  north  bank  of  the  rifer 

derthe  dominion  of  old  Spain.    <(o)  Nen,  over  which  there  is  a  bridge,  which  underwent 

PERUGIA,  a  city  of  Italy,  in  the  states  of  the  repairs  in  1790.    The  streeU  are  regular.    Thepri> 

xJnircfa.    It  is  aitui^  near  the  Tiber,  on  the  aummit  cipal  one  for  trade  is  Narrow  Street  which  leads  to 

of  a  mountain,  and  commands  a  magnificent  vieir  the  bridge.    The  market-place  is  a  handsome  and  ipa- 

over  a  great  extent  of  fertile  country,  marked  by  hiU  cious  square.    The  prihapal  public  buikjinga  are  d)e 

and  dale,  and  enlivened  by  towns  and  villages.    The  cathedral,  the  parish  church  of  St.  John,  built  in  liOO, 

town  is  dean  and  well  built,  though,  from  t^  number  and  the  town-hall  and  market-house.    The  cathednl     I 

of  its  churches  and  convents,  it  has  a  general  air  of  dulU  is  a  magnificent  buildine,  about  470  feet  long.  Tbt 

ness.    The  cathedral  is  a  buildmg  of  indifferent  archi-  length  of  the  nave  is  267  feet,  and  the  transept  18a 

tecture.    The  church  of  St.  Pietro,  belonging  to  a  Be-  The  height  of  the  nave  is  81  feet,  and  of  the  cental 

nedictine  abbey,  is  sustained  by  eighteen  pillars  of  fine  tower  IS5 ;  iu  whole  length  externally  being  ISO  feet 

marble,  and  adorned  with  a  splendid  marble  altar.  The  The  cathedral  contains  many  old  seDulchm  moao- 

other  public  buildings  are,  the  town-house,  a  large  and  jnents,  stained  glass,  &c.    The  benevolent  institutioas 

handsome  theatre,  two  public  fountains,  an  universiQr>  ^r^t  *  f^^  grammar  school,  a  charity  school  fortwaty 

and  several  hospitals.    There  are  in  private  houses,  boys,  a  workhouse,  a  free  school  for  sixteen  boys,  •» 

and  in  some  of  the  public  buildings,  several  valuable  Sunday  schools  for  poor  children.     The  stockiog  m^ 

paintings  by  Pietro  Pemgtno  and  his  pupil  Raphael,  nufiticture  is  the  principal  one  in  the  town.    FeteN 

Amcmg  the  objects  of  antiquity  here,  are  the  gate  of  borough  exports  great  quantities  of  millet  snd  ooni 

the  Pisaza  Grimana,  and,  at  the  gate  of  St  Angelo,  a  vad  imports  chiefly  coals  and  grocenes. 
Temple  of  Mars,  adorned  with  pSlars  of  eastern  gnu        The  civil  government  of  the  city  is  vested  in  senn 

mte.    There  are  here  some  manufactures  of  velvet  and  magistrates,  and  in  the  bailiffs  to  the  lords  of  the  ns- 

ailk  stuffs,  and  a  considerable  trade  is  carried  on  in  nor.    The  town  sends  two  members  to  psrliamfnt, 

cattle,  wool,  silk^  com,  oily  and  brandy.    Population  the  number  of  voters  beihg  400.     The  populstioo  rf 

about  16,000.    East  Long.  IS"*  22'  IS'',  and  North  thetown,  in  1821,  was 950liouses,  981  ftmilies)  S06 

JLat.  43*'  &  4i&'.  famOies  employed  in  agriculture,  665  in  trade;  ^M 

P£SARO,  a  town  of  Italy,  in  the  eoclesiastacal  states,  males,  2490  females,  and  the  number  of  inh^taott 

and  department  of  Urbina     It  is  situated  in  a  fertile  4598.    The  popuktion  of  the  liberty  of  Peterborongb, 

country,  on  the  river  Foglia,  at  ito  influx  into  the  in  1821,  was  S558.    West  Long.  0*  15',  9bA  Nocth 

Adriatic    It  is  surrounded  with  fortifications  of  con-  Lat  52<^  35'.    See  the  Beautia  tf  Enfland  md  Wakt, 

aiderable  strength,  and  has  a  citadel  and  an  excellent  Vol.  XI.  p.  228. 

harbour.    The  town  is  weU  built,  clean,  and  airy;  the       PETERHEAD,  a  sea-port  town  of  Scotlihd,  m 

streets  are  regular  and  well  paved.  In  ibe  centre  there  Aberdeenshire,  is  agreeably  situated  on  a  peninfuli 

is  a  handsdme  square,  ornamented  by  a  noble  fountain,  and  small  island,  cal^d  Keith  Inch,  which  is  the  mort 

and  formerly  by  a  marble  statue  of  Pope  Urban  VI IL  easterly  point  of  Scotland«  being  within  500  toiil»m 

which  was  destroyed  by  the  French  in  the  late  war.  the  Naae  of  Norway,    llie  town  was  originally  haut 

Numerous  vestiges  of  ancient  monuments  are  seen  in  in  the  form  of  a  cross.    The  principal  street  ii  an  obu^ 

different  parts  of  the  town.    Several  of  the  churches  and  spacious  square,  and  nuny  of  the  houses  sre  de- 
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itfi,  fftnt^  while  all  of  ihem  are  neat  and  dean.    The  town 

»   Dowe,  built  at  the  head  of  the  principal  street^  is  a 

^    spadoufl  and  handsome  buildrnp^,  with  a  spire  of  m* 

finite  110  feet  high.    The  estabhdied  church,  whidi  is 

aho  large  and  commodious,  has  a  fine  granite  8pire»  and 

the  Episcopal  chapel  is  a  neat  modem  building.    The 

BargherSj  Antiburghers,    and  Methodists  have  also 

chspels.    There  is  a  coiltee-room,  and  public  rooms  for 

the  accoramodation  of  those  who  drmk  the  mineral 

waters.    There  are  likewise  friendly  societies  here»  and 

a  Kbrary  assodation  for  purchasing  books. 

The  mineral  springs  at  Peterhead  have  long  been 
celebrated.  They  contain  iron,  soda^  muriate  of  Kme, 
fiilpbate  of  %me,  sulphate  of  soda,  and  muriate  of  soda, 
ana  a  certain  quantity  of  fixed  tfir. 

Peterhead  has  two  harbours,  the  north  and  the  sonth. 
The  sooth  one,  protected  by  two  piers  abd  a  jetty  of 
mnite,  and  having  an  area  of  about  f^vt  acres,  has 
fourteen  feet  of  water  at  spring  tides,  and  could  con- 
tim  about  ISO  saO  of  vessels.  The  annual  revenue  is 
about  £l4S5.  The  north  harbour,  with  a  dry 
dock,  18  BOW  constructing  with  the  Hberal  contribution 
of  £l  0,000  from  the  Commissioners  for  Highland 
Roads  and  Bridges.  When  this  is  completed,  ships 
Day  sail  fVom  Peterhead  whatever  be  the  direction  of 
the  wind.  Peterhead  has  fifteen  vessds  employed  in 
the  Greenland  fishery » amounting  to  about  1300  regie- 
tered  tons. 

Peterhead  was  erected  into  a  burgh  of  barony  by 
George  Earl  Marischal  in  1598.  It  was  purchased  in 
1738  by  the  Governors  of  the  Merdiant  Maidens'  Hos- 
pital of  Edinburgh,' who,  along  with  the  council  electa 
ed  by  the  feoars,  nominate  the  magistrates. 

Peterhead  had  an  extensive  manufactory  of  thread, 
woollen,  and  cotton  doths,  besides  a  salt  work.    See 
TkeBeauiieM  of  ScoUand,  vol.  iv.  and  The  Edinburgh 
CazeUeer,  vol.  v.  p.  18. 
n.     PETERSBURG,  St.  the' capital  of  the  Russian  em- 
pire, is  situated  at  the  eastern  extremity  of  the  Gulf  of 
Fmlsnd,  at  the  mouth  of  the  river  Neva,  in  sgT  8&  tS" 
of  north  latitude,  and  80*  t5'  east  longitude.    It  is 
boilt  partly  on  islands  formed  by  the  Neva,  and  partly 
on  the  continent  on  both  sides  of  that  river ;  and  the 
ground  which  now  constitutes  the  site  of  this  large  and 
elegant  dty»   was  formeriy  a  vast  neglected  morass. 
The  situation  is  so  low  and  so  level,  that  the  town  has 
not  anfrequently  been  visited  with  considerable  inon* 
dations,  caused  when  the  tides  are  high  by  a  strong 
westerly  wind  blowing  up  the  Gulf  of  Finland.  These 
inundations  have,  at  some  former  periods,  been  so 
formidable  as  to  threaten  the  capital  with  complete  sub« 
mersioQ ;  but  of  Ute  years  they  have  been  almost  to*  . 
tally  obviated  by  a  large  wall  of  hewn  granite  widi 
which  the  river  has  been  embanked. 

This  capital  was  founded  so  lately  as  the  year  1703, 
ind  derived  its  name  from  Peter  the  Great,  to  whom 
it  owes  its  origin.  Having  wrested  Ingria  firom  the 
Swedes,  and  extended  his  conquests  to  the  shores  of 
the  Baltic,  this  illustrious  person  was  induced,  to  se- 
(ore  the  territories  he  had  thus  acquired,  to  erect  a 
fortress  on  an  island  at  the  mouth  of  the  Neya.  In 
fire  months,  this  fortress  was  completed,  in  defiance  of 
obstacles  and  difficulties,  which,  to  ordinary  minds, 
would  have  appeared  perfectly  insurmountable.  The 
iDsrshy  nature  of  the  ground,  the  intense  rigour  of  the 
climate,  the  almost  total  want  of  implements  and  ma« 
teriab  for  building,  the  defidency  of  provisions,  and 
the  great  mortality  among  the  workmen,  seem  only  to 
have  rendered  Peter  more  inflexibly  fixed  in  proeecuU 


ing  Mb  intention.  The  work  was  still  carried  on  with 
unabated  spirit,  and  most  complete  success.  The  place 
of  those,  (about  100,000,)  who  fell  victims  to  the  hard- 
ships just  mentioned,  was  immediately  supplied  by 
new  levies.  The  emperor,  who  now  availed  himself  o£ 
the  knowledge  he  had  acquired  in  Holland,  and  the 
various  oouBtries  he  had  visited,  superintended  in  peiw 
son,  and  directed  every  operation.  By  his  order,  mo- 
.  rasses  were  drained,  dykes  were  raised,  causeways  oon^- 
structed,  and  roads,  eommunicaftiag  with  the  city,  were 
opened  through  forests  and  marshes,  till  that  period 
Aemed  impervious.  In  little  more  than  one  year 
90,000  houses  were  erected ;  people  of  every  descrip« 
tion,— scholars,  merchants,  mechanics,  seamen,  were  in»» 
vited  and  encouraged  to  settle  in  tiiis  new  metropolis  ; 
and  in  eleven  years  from  the  first  commencement  of 
tile  work,  was  the  seat  of  empire  trBnslWrred  thithec 
Ihmi  Moscow,  the  ancient  Russian  capital.  Nor  did 
Feter  yet  regard  hia  undertaking  as  finished.  The 
buildings,  with  few  exceptions,  had  hitluarto  been 
ftHtned  ef  earth  or  wood;  and  in  171^  he  issued  a 
mandate,  declaring  that  every  house,  erected  after  this 
date,  should  be  constructed  of  brick  and  timber ;  that 
every  large  vesssl  navigating  to  the  dty  should  bring 
thirty  stones,  every  small  one  ten,  and  every  waggon 
three ;  that  the  to^s  of  the  buildings  should  no  loogev 
be  covered  with  birch^planks,  and  bark,  so  dangeroua 
in  case  of  fire,  but  with  tiles,  or  any  substanoe  made  of 
clajb  It  was  also  enacted,  that  each  of  the  nobilit^F 
and  principal  merchants  should .  be  obliged  to  have  a 
residence  in  this  new  capital.  By  such  means  as  thesei 
the  progress  of  the  dty  was  extremely  rapid ;  and  its 
founder,  before  his  death,  which  todc  place  in  1725, 
had  the  satisfaction  of  seeing  his  favourite  dty  flourish^ 
and,  in  spite  of  much  opposition  on  the  part  of  his 
subjects,  fully  recogiuxed  as  the  capital  of  the  empirik 
Under  thepatronage  of  the  varioua  sovereigns  who  have 
since  filled  the  throne  of  Russia,  it  has  gradually  iiw 
creased  in  sise,  in  degance,  and  wealUi ;  and  it  mi^ 
now  with  propriety  be  regarded  as  one  of  the  most  im* 
portent  and  interesting  dties  in  Europe. 

In  giving  a  description  of  Petersburg,  the  Neva,,  on  BiTerf.ea. 
which  it  is  built,  must  hold  a  prominent  place.    This  nalt ,  sod 
river,  thouffh  it  runs  a  course  of  only  thirty*five  milee»  bride<«- 
between  Lake  Ladoga  and  the  Gulf  of  Finland,  varies 
in  breadth  from  SOO  to  400  yards ;  the  water  is  perfecu 
ly  pure  and  transparent;  tiie  current  is  oonsideiably 
rapid;  its  banks,  as  it  passes  through  the  dty,  lure 
adorned  with  rows  of  elegant  buildings ;  and  its  sur« 
face,  almost  completdy  covered  with  vessels  of  every 
variety  of  sise,  pre'senu  a  most  bus;^  and.  animated  ap« 
pearance.    Its  main  stream  flows  ifi  a  straight  line 
nearly  through  the  centre  of  the  dty ;  but  two  branches^ 
diverging  from  it  on  the  north,'  form  the  two  islands  on 
which  the  northern  parts  of  the  capital  are  built.    The 
southern  portion  of  the  dty  is  divided,  not  by  the  river, 
hut  by  canals,  (of  whi^  that  named  Fontanka  is  the 
finest,)  which  gives  the  Russian  metropolis  much  the 
appearance-  of  a  Dutch  town,  particularly,  Amsterdam. 
The  south  bank  of  the  Neva  is  embanked  for  three 
miles  by  a  wall,  panpet  and  pavemenl  of  hewn  graaiteu 
This  struoture,  whidi  constitutes- the  Qusy,  is  one  of 
the  most  striking  and  stupendous,  works  by  which 
Petersburff  is  .charmoleriaed.    Seme  of  the  canals  which 
pervade  the  dty  have  also  bceo  embanked  in  a  similar 
manner.    The  depth  of  the  river»  and  the  vast  mastoe 
of  ice  which,  in  winter,  are  hurried  down  its  stream, 
will,  it  is  evideott  never  admit  of  a  stone  bridge  being 
erected  over  it    About  fifty  years  Bgo,  however,  a 
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peasant  of  great  mechanical  genius,  bnt  of  no  learnings 
proposed  a  wooden  bridge  to  be  thrown  over  it,  similar 
to  the  celebrated  one  over  the  Rhine  at  Sha^ausen. 
Of  this  arch,  of  which  the  artist  executed  a  mode)^  the 
length  was  to  be  980  feet^  and  the  height,  above- the 
surface  of  the  water  l68.  This  extraordinary  project 
was  not  reckoned  altogether  impracticable;  it  has  never, 
however,  been  put  in  execution;  nor  indeed  is  it  pro*, 
bable  that  any  arch,  except  perhaps  one  of  iron^  will 
ever  be  stretched  across  the  Neva.  The  communica- 
tion between  the  opposite  divisions  of  Petersburg,  has. 
hitherto  been  effected  by  pontoons  or  bridges  of  boats, 
which,  however,  in  the  beginning  of  winter^  before  the 
river  is  completely  frosen,  and  in  the  thaw  of  springs 
it  is  necessary  to  remove^  to  avoid  their  being  destroyed 
by  the  alarming  shoals  of  ice  with  which  the  Neva 
abounds.  The  ice  in  winter,  which  continues  for  five 
or  six  months  successively,  forms  the  communication 
between  the  different  quarters  of  the  city,  and  thus 
supersedes  the  necessity  of  the  pontoons ;  and  during 
this  time  the  Neva  affords  one  of  the  most  lively  and 
striking  objects  connected  with  the  Russian  capital. 
It  is  the  great  centre  of  idl«iess  and  of  amusement  i 
and  the  cmebrated  annual  fiur,  held  early' in  January, 
which  continues  for  three  days,  and  whidi  is  meant  to 
aupply  the  capital  with  provisions  for  the  remaininff 
months  of  winter^  is  held  on  the  ice.  "  Many  thousand 
raw  carcasses)"  says  Mr.  Coxe,  who  was  present  at  one 
of  these  fairs,  ''  of  oxen^  sheep,  hogs,  pigs,  together 
with  geese,  fowls,  and  every  species  of  frozen  food, 
wer6  exposed  to  sale."  No  inconsiderable  proportion 
of  these  provisions  ar  j  brought  by  land-carriage  from 
very  distant  quarters  of  the  empire,  even  from  Archan« 

§9]f  av  place  about  800  miles  distant  from  Petersburg, 
efore  they  are  fit  for  dressing,  they  must  be  thawed 
by  being  immersed  in  cold  water. 

The  climate  of  Petersburg,  as  some  of  our  former 
statem^ts  may  have  led  the  reader  to  believe,  is  ex- 
tremely rigorous,<— more  rigorous  than  that  of  any  other 
plaoe  of  the  same  latitude  in  Europe.  In  winter,  the 
cold  is  so  intense  that,  unless  the  warmest  clothing  was 
made  use  of,  it  would  be  productive  of  the  most  fatal 
effects  I  coachmen  indeed,  and  persons  in  a  state  of  in« 
activity,  have  not  unfrequently  been  known  to  fiill  vie* 
tims  to  it.  The  severity  of  climate,  however,  the  com- 
mon people  seem,  in  a  great  measure,  to  disregard; 
their  dress,  indeed,  consists  of  fur  or  sheep-skin;  but 
their  neck  and  breast  are  almost  entirely  exposed ;  and 
Mr.  Coxe  saw  some  women  wash  in  the  Neva  and  ca- 
nals, in  apertures  made  by  a  hatdiet  in  the  ice,  at 
a  time  when  the  mercury  in  Fahrenheit's  thermometer 
was  60*  below  the  freezing  point  In  winter,  how- 
ever, the  intensity  of  the  frost  is  all  that  is  to  be  com- 
plained of ;  the  air  is  extremely  pure  and  bracing ;  the 
sky  never  obscured  by  a  doud;  and  the  number  and 
variety  of  amusements,  chiefly  on  the  ice,  which  dis« 
tinguish  that  season,  raider  it,  on  the  whole,  the  most 
agreeable  part  of  the  year.  The  summer  has  also  its 
charms  ana  adva[ntages ;  it  is  as  mild  and  agreeable  as 
in  the  south  of  France ;  and  the  rich  and  rapid  ve^ta- 
tation  for  which  it  is  so  remarkable  is  the  more  delight* 
ful  from  the  bleakness  and  desolation  which  preceded 
it.  But  this  season^  however  pleasant,  is  extremely  vari- 
able, abounding  particularly  m  rain  and  moisture.  The 
quantity  of  rain  in  Petersburg  has  been  computed  to 
be  a  sixth  greater  than  in  London ;  and  of  this  quan- 
tity no  less  than  three-fourths  fall  during  the  months 
of  summer.  In  this  capital  there  can  scarcely  be  said 
lo  be  dther  spring  or  autumn,  at  leut  these  seasons 
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are  unusually  short ;  for  the  transition  is  pecoliirly  n.  f ej 
pid  from  the  rigour  of  winter  to  the  mildneu  of  mm*  H 
mer,  and  the  contrary.  In  a  few  ^ays  after  the  now  ^^ 
and  frost  begin  to  disappear,  the  fields  are  adorned  with 
verdure,  and  the  trees  with  foliage — a  fact  thtt  is  ex. 
plained  from  the  circumstance,  that  as  the  ground  ii 
covered  with  snow  ere  the  frost  becomes  intense,  vege* 
tation  is  never  completely  checked,  and  thus  reyivei « 
inajtantaneously  on  being  exposed  to  the  genial  infia* 
ence  of  the  vernal  atmosphere. 

'PeterfhnTg^  like  Paris,  is  nearly  of  a  circular  fonn;[)i»uy 
it  is  surrounded  by  a  rampart  of  about  fourteen  miles  of  ik 
in  circumference.    By  the  police  ordinance  of  the  yeir 
1782,  the  capital  is  divided  into  various  districts;  but 
the  original  and  standard  divisions,  which  alone  it  is 
necessary  to  specify,  are,   1.  The  Admiralty  on  the 
south  bank  of  the  Neva ;  2.  The  suburbs  of  Moscow 
and  Livonia,  which  lie  between  the  Admiralty  and  the 
country  to  the  south  and  east ;  3.  Petersburg ;  and  i 
Vasili-Ostroff.    The  two  last  mentioned  divisions  sre 
insulated  tracts,  which  are  situated  north  al[  the  river, 
and  constitute  tfie  site  o^  the  original  buildings  of  the 
city.    That  part  of  the  capital  which  lies  south  of  the 
Neva  is  the  largest,  the  most  populous,  and  the  most 
elegant.     The  insulated  division  named  Petersburi, 
which  comprises  several  smaller  islands,  first  obtatnd 
that  appellation,  by  which  the  whole  city  is  now  desig- 
nated,  because  it  contained  the  hut  built  early  in  1705     I 
for  the  residence  of  Peter ;  and  in  whidi  he  really 
dwelt  while  ensaged  in  superintending  the  erection  of 
this  new  capitsl.     This  hut,  the  oldest  building  in  the 
city,  which  contained  only  three  apartments,  and  of 
which  the  height  of  the  roof  was  eight  feet,  is  still  pre- 
served in  its  original  state,  and  stands  under  an  arched 
building  of  brick,  purposely  erected  to  save'  it  froa 
destruction. 

The  great  distinguishing  characteristic  of  Petersbui^sM 
is  the  width  and  regularity  of  its  streets,  in  which  it  is    | 
equalled  by  no  city  in  Europe  ancient  or  modem.  This 
uniformity  is  discernible  even  in  the  oldest  quarters  of 
the  city.      From  the  Admiralty,  which,  as  recently 
mentioned,  is  the  most  elegant  and  ikshionabledimion 
of  the  town,  three  streets  diverge  in  straight  lines,  eadi 
two  miles  in  length.    The  general  appearance  of  P^ 
tersburg  is  not  unlike,  that   of  the  New  Town  of 
Edinburgh,  the  streets  being  long  and  wide,  and  inter- 
sected at  regular  distances  by  smaller  ones.    In  the    j 
suburbs,  however,  there  are  many  blanks  in  the  rows  of 
building,  and  in  Uie  old  districts  of  the  town,  psrdcu- 
larly  in  the  Vasili-Ostrofi^  wooden  houses,  scarcelj  sd« 
penor  to  common  cottages,  are  blended  with  elegant 
modern  structures.      The  ancient  buildings,  as  they 
gradually  decay,  are  superseded  by  superb  and  massy 
edifices,  that  would  do  honour  to  any  capital  in  Europe. 
Petersburg  can  boast  of  very  few  squares;  with  the 
exception,  indeed,  of  four  in  the  Admiraltv,  it  contains 
almost  nothing  that  deserves  that  appellation.     Th« 
houses,  originally  of  wood  or  clay,  are  now  all  of  brick; 
there  ^are  extremelv  few  stone  edifices,  though  the 
stucco  with  which  the  buildings  are  ornamented,  have 
caused  some  travellers  to  assert  that  they  are  constnict- 
ed  of  stone.    T^e  roofs  of  the  houses  are  nearly  flsU 
and  are  covered  with  iron  or  copper ;  tiles,  once  com* 
monlv.used  for  this  purpose,  are  now  only  to  be  seen 
on  the  inferior   species  of  buildings.      The  streetii 
which,  from  the  low  situation  of  the  town,  are,  except 
in  time  of  frost,  wet  and  marshy,  are  for  the  most  p^ 
paved  with  stone;  some  of  them»  however,  >^.^ 
floored  with  pUnkSi  with  which  they  were  all  origtosl* 
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]y  covered :  the  pflYement  for  foot  passengers  is,  at  all 
letsons,  considerably  dry  and  pleasant ;  but  the  centre 
of  the  street,  set  apart  for  carnages,  is  little  better 
than  a  moTASs.  In  this  city  it  is  impossible  to  enjoy 
the  ftdvatiUges  of  a  cellar,  for  in  all  situations  ivater 
is  found  at  the  depth  of  several  feet  beneath  the  sup* 
ftce. 


The  places  for  religious  worship  in  Petersburpr  are 
considerably  numerous,  and  comprise  churches  belong- 
ing to  almost  every  denomination  of  Christians.  The 
native  Russians  are,  for  the  most  part,  of  the  Greek 
church;  though  not  a  few  of  them,  are  Roman  Catlio* 
lies,  while  some  of  them  are  Protestants ;  but  the  vast 
number  of  foreigners,  resident  in  this  capita^  account 


Churches. 


t  edi-    6°^  whatever  nay  be  the  regularity  and  elegance  of    for  the  variety  of  creeds  and  of  places  of  worship  by 


its  streets,  Petersburg   can   exhibit  very  few  public 
sdiBces  of  importance :  these,  besides,  are  all  modem 
buildings;  and  what,  indeed,  a  stranger  regrets  most 
in  visiting  the  Russian  capital,  is  the  total  want  of  an- 
iimiiif  by  which  it  is  characterized.    The  hat,  inhabit- 
ea  bj  the  emperor  while  the  ci^  was  building,  is,  as 
recendy  stated,  still  preserved,  and  is  an  object  of  no 
mean  interest     But  the  fortress  which,  ere  the  town 
was  begun  to  be  constructed,  was  erected  in  1708,  has 
been  displaced  by  a  more  formidable  and  efficient  cita* 
dell  which,  though  destitute  of  the  important  associa- 
tions connected  with  the  original  structure,  is  yet  one 
of  the  most  conspicuous  edifices  connected  with  Pe« 
tenborg.    It  is  of  a  hexagonal  form ;  it  occupies  an 
iilsnd  of  half  a  mile  in  circumference ;  its  tower  is  S60 
feet  in  height;  its  walls  of  brick  are  faced  with  hewn 
grtnite,  and  it  is  defended  by  five  strong  basti<ma 
nMNinted  with  cannon.     Within  the  walls  are  barracks 
for  a  snudl  garriaon ;  aeveisal  wards  are  used  respective- 
ly as  a  common  jail,  and  aa  dungeons  for  the  confine- 
loent  of  state  prisoners.    The  Imperial  Palace,  another 
public  building,  ia  deserving  of  notice,  not  so  much 
from  its  architecture  as  from  its  magnitude,-*being 
450  feet  in  length,  350  in  breadth,  and  70  in  height. 
Connected  with  this  palace,  by  means  of  a  covered  gal- 
lery, is  the  Hermitage,  a  spacious  edifice,  so  called  from 
its  being  the  scene  o£  imperial  retirement.    It  is  con. 
stmcced  of  bricdc,  stuccoed  white ;  the  apartments  are 
Inge  and  elegant ;  and  it  contains  a  valuable  library, 
a  collection  of  paintings,  and  a  small  museum.    The 
Admiralty  whidi,  though  distinguished  by  a  large 
spire,  is  by  no  means  an  elegant  building,  comprises 


which^  this  city  is  distinguished.  The  cathedral  of  St. 
Peter  and  St.  Paul,  the  metropolitan  church,  is  a  build- 
ing of  considerable  extent  and  grandeur :  its  tower 
and  spire,  the  latter  of  which  is  composed  of  copper, 

S'lt  with  gold,  are  elevated  to  the  height  of  2^  feet ; 
e  interior  decorations  and  paintings  are  extremely 
chaste  and  elegant ;  but,  with  all  its  beauty,  thi&  edifice 
is  chiefly  remarkable  from  its  containing  the  bones  of 
Peter  the  Great,by  whoiti  it  was  founded, — of  Catherine, 
his  wife  and  successor,  and  of  several  others  of  the 
imperial  family.     The  tombs  are  of  marble,  tind  are 
decorated  with  inscriptions,  which,  with  one  except 
tion,  are  all  written  in  the  Russian  language.     The 
church  of  St.  Alexander  Newski,  connected  with  the 
monastery  of  the  same  name,  is  also  distinguished  as  a 
royal  cemetery,  Catherine  II.  having  formed  a  vault 
underneath  it  to  contain  her  own  ashes  and  those  of 
her  imperial  successors.    The  church,  dedicated  to  St. 
Isaac,  which  is  built  of  marble,  jasper,  and  porphyry, 
on  a  basement  of  granite,  would  probably  have  been 
regarded  as  the  most  costly  and  superb  sacred  edifice 
belonging  to  this  capital,  had  not  the  late  emperor,  in 
utter  contempt  of  taste  and  propriety,  caused  the  dome, 
which  was  not  completed  till  his  time,  to  be  construct- 
ed of  brick.    The  Lutheran  churches  of  St  Anne  and 
St.  Catherine  are  conspicuous,  merely  for  the  neatness 
and  simplicity  of  their  architecture. 

In  the  department  of  manufactures,    Petersburg,  Manufac 
though  it  has  attained  to  eminence  in  various  other  ^ures. 
respects,  is  a  city  of  very  inferior  importance.    The 
inhabitants^  though  not  devoid  of  enterprise,  have  not 
hitherto  enjoyed  the  advantages  of  capital.    The  Rua- 


stoichouses,  and  docks  for  the  construction  of  ships  of  sian  nobility  are  abundantly  opulent;  but  the  great 

wtr.    The   other   most  important  edifices  are,    the  body  of  the  citizens  are,  to  a  deffree  unknown  in  other 

Marble  Palace,  built  of  marble  and  stone ;  the  Taurida,  towns  of  the  same  extent,  reraancable  for  poverty  and 

now  used  for  barracks ;  th4  Imperial  Academy ;  the  indigence.     Hence  the  government  has  found  it  neces* 

Academy  of  the  Fine  Arts;  the  Senate-house;  Post-  sary  to  step  forward  to  afford  an  example;  and  thus 


office,  &c 

As  not  unoonriected  with  this  subject,  the  celebrated 
eqoestrian  statue  of  Peter  the  Great  must  not  be  passed 
over  in  silence.  This  monument,  which  is  the  work 
of  Falconet,  the  famous  French  statuary,  and  forms  one 
of  the  noblest  specimens  of  art  which  the  last  century 
produced,  represents  that  illustrious  monarch  on  hor«e- 
hsck,  in  the  attitude  of  mounting  a  preeipioe,  the  sum- 
Dit  of  which  he  has  nearly  gained.  <■  He  appears," 
toys  a  seiuihle  traveller,  '*  crowned  with  laurel,  in  a 
loose  Asiatic  veil,  and  sitting  on  a  housing  of  bear- 


the  chief  manufactories  of  this  city  are  national  esta- 
blishments. Of  these,  the  most  important  are,  a  cele- 
brated tapestry  work,  a  bronxe  work,  foundries  of 
metal  and  of  cannon,  powder-mills,  &c.  Notwith- 
standing this  general  poverty  of  the  inhabitants,  how- 
ever, there  are  not  awantmg  manufacturing  establish* 
ments  the  property  of  private  individuals,^— of  whom  no 
small  proportion,  it  must  not  be  denied,  consist  of  en- 
terprising foreigners,  attracted  by  the  many  facilities 
and  advantages  of  the  Russian  metropolis.  These  esta- 
blishments, some  of  which  are  of  great  extent,  and  the 
dup ;  his  right  hand  is  stretched  out  as  in  the  act  of  number  of  which  is  rapidly  increasing,  are  of  various 
f^viog  benediction  to  his  subjects ;  and  his  left  holda  kinds,  such  as  manufactures-  of  silk,  cotton,  woollen, 
the  reins.  The  design  is  masterly,  and  the  attitude  ia  paper  and  cards,  wax-cloth,  snuff*,  tobacco,  leather, 
hold  and  spirited."  The  pedestal,  a  stone  weighing  watches,  mathematical  and  musical  instruments,  and 
1500  tons— «a  weight  not  surpassed  in  the  annala  of  soap.  Notwithstanding  this  enumeration,  however, 
the  art  to  which  it  belongs,  was  brought  to  Petersburg  there  is  no  species  of  manufactures  in  which  Peters^  ' 
from  a  distance  of  several  miles*  The  simplicity  of  burg  exceU  >  so  much,  indeed,  is  the  contrary  the 
the  insGriptioB,  ('*  Catherine  II.  to  Peter  I."),  expressed  truth,  that  many  of  the  simplest  articles  of  manufac- 
in  the  Latin  and  Russian  languagea,  on  opposite  sides  ture,  such  as  cottons,  hardware,  and  pottery,  are  an- 
of  the  monument^  xiorresponds  well  with  the  stem  and    nualiy  imported. 

Joznly  character  o(  the  extraordinary  person  whom  it        But,  in  compensation  for  this  inferiority  in  manufac*  Commerce, 
oommemoratea,  and  ia  infinitely  more  striking  than  a    tures,  this  capital  is,  in  a  commercial  point  of  view,  one 
poirpcAis  detail  qf  exjdted  merit,.  of  the  moat  important  citiea  of  Europe,    Its  eminencOr 
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Petersburg,  in  tbifl  respect  is  owin^  chiefly  to  its  being  the  only  andthisresulthasbeenowing,  innomeandegreeitoDr.  PeteJ 

^"^"V^^  great  maritime  outlet  in  the  Gulf  of  Finland^  and  to  an  Erskine,  a  Scotch  physician,  who  settled  in  Petenburg  ^^v 

extensive  and  almost  unrivalled  communication  with  under  the  patronage  of  Peter  the  Great,  and  to  varioai 

the  interior  of  the  empire.    From  1000  to  1700  ships  other  medical  gentlemen  of  this  country,  who,  tinoe 

annually  enter  the  Neva ;  and  a  canal  having  been  con-  that  period,  have  held  the  dignified  office  of  pbysician 

structed  between  this  river  and  the  Wolga^  a  commu-  at  the  Russian  court.   This  capital  contains  also  iboti^ 

nication  is  thus  opened  between  the  Russian  capital  and  nical  garden,  and  several  scientific  collections,  of  vhidt 

the  Caspian  Sea,  a  distance  of  no  less  than  1400  miles,  the  most  valuable  are  those  belonging  to  the  Acadenij 

The  foreign  trade  of  Petersburg  is,  it  must  not  be  con-  of  Science,  the  Mining  Schools*  and  the  Medical  So. 

cealed,  almost  entirely  in  the  hands  of  foreigners,  (of  ciety.    The  inhabitants  of  Petersburg,  though  they 

whom  nearly  one^half  are  British,)  as  the  poverty  of  have  not  yet  acquired  any  very  high  literary  repots. 

the  Russians  have,  in  a  great  degree,  incapacitated  tion,  will,  it  is  hoped,  soon,  be  rouKd  to. avail  tLen* 

them  hitherto  from  engaging  in  any  extensive  speca-  selves  of  the  advantages  which,  from  the  above  ens. 

lation.    The  trade  of  the  intericr,  however,  ia  by  law  roeration,  it  is  evideiit  they  enjoy.    Government  be- 

secured  to  the  natives,  who,  from  want  of  money,  can  sides,  has,  much  to  its  hotiouir,  lately  stepped  forwani 

with  difficulty  avail  themselves  of  this  privilege,  as,  on  to  encourage  learning:  A  university,  as  just  mentiooet^ 

the  delivery  of  goods,  they  recj^uire  part  at  least,  if  not  Was  established  in  ISl^ ;  and  above  thirty  duntv 

all,  of  the  price  to  be  paid,  while  yet  they  expect  very  schools  are  supported  at  the  public  expenoe,  in  whia 

long  credit  from  those  from  whom  they  purchase.    But  not  fewer,  it  has  been  computed,  than  7000  diildren 

this  disability  is  now  beginning  to  be  removed;  and  are  educated  :  a  fact  which,'in  a  few  years,  cannot  fail 

the  Russians  will,  it  is  hoped,  ere  long  be  in  a  condi-  to  have  a  most 'beneficial  effect  on  the  intellectual  and 

tion  to  profit  by  the  commercial  advantages  by  which  literary  character  of  this  celebrated  citv. 
their  country  is  distinguished.     The  exports  of  Peters-        By  a  survey  made  in  1817,  the  populatioo  of  Peten*  I>u 

burg  consist 'Chiefly  of  the  simplest  produce  of  the  soil,  "burg  was  found  to  amount  to  285,000;  of  whom,  it  ^>^ 

such  as  hemp,  flax,  leather,  tallow,  bees* wax,  iron,  the  was  stated,  55,000  were  connected  with  the  land  and 

skins  of  hares  and  foxes,  &c.    To  these,  however,  may  sea  service,  and  95,000  were  foreigners.    Of  the  dia- 

be  added  canvas*  and  all  kinds  of  coarse  linen-*articles  racter  of  the  people  hospitality  is  a  prominent  featnrt 

easily  manufactured,  and  in  which,  from  the  cheapness  A  mania  for  gaming  pervades  all  ranks.    The^ lower 

of  the  raw  material,  the  Russians  can  afford  to  under-  orders  are  addicted  to  the  intemperate  use  of  spiiiton 

sel  most  other  nations.     The  imports,  on  the  contrary,  liquors :  and  they  are  not  very  remarkable  for  honesty, 

consist  of  every  species  of  colonial  produce,  of  all  the  The  female  character  is  much  more  respectable  here 

luxuries,  and  not  a  few  of  the  necessaries  and  comforts  than  in  most  cities  of  the  same  aize,  particalarly  in 

of  life.    The  total  amount  of  the  annual  imports  is  Paris ;  unmarried  ladies  seldom  go  into  mixed  conpi- 

about  six  ihillions— nearly  a  third  more  than  that  df  nies,  and  the  married  pride  themselves  chiefly  in  the 

the  exports;  and  the  foreign  trade  of  Petersburg  is  neatness  and  economy  of  their  domestic  establiihoeDta 

equal  to  one*half  of  that  of  all  the  other  ports  of  the  In  Petersburg  there  are  three  theatfcs,  a  Gemao,  i 

Russian  empire.  French,  and  a  Russian.     The  actors  are  paid  by  ff^    i 

Literature.      This  capital,  however,  with  all  its  importance,  has  vemment,  and  do  not  depend,  in  any  degree,  on  their 

as  yet  attained  to  no  literary  distinction.    Its  celebrated  audience ;  but  none  are  permitted  to  attend  vithont 

founder,  indeed,  invited  men  of  genius  and  talents  to  having  obtained  a  ticket  of  admission.    In  winter,  the 

it  from  every  quarter,  and  was  a  devoted  admirer  and  ice  on  the  Neva  is  the  great  centre  of  pleasure  and  tv- 

patron  of  learning;  but  none  of  his  successors  have  laxation.  Skating,  sledge-racing,  sliding  down  artificbl 

shown  themselves  possessed,  in  any  degree,  of  similar  -elevations,  form  the  daily  and  favourite  amuaeBKots  of 

dispositions ;  and  tne  cause  of  literature,  if  it  has  not  the  citiaens.    These  elev^ions,  generally  ebeut  thirtv 

languished,  has  certainly  not  flourished  since  the  death  feet  in  height,  are  composed  of  snow,  and  are  encnuted 

of  that  wonderful  man.     Petersburg,   however,  can  with  ice ;  and  down  the  declivity  thus  formed,  the  Ru»> 

boast  of  several  libraries,  and  not  a  few  societies  and  sians  descend  on  a  sledge  with  such  velocity,  that  they    j 

establishments  of  a  literary  description,  such  as  the  Aca-  are  often  driven  on  the  surface  of  the  ice  to  a  diitaocc    I 

demy  of  Sciences,  the  Academy  of  the  Fine  Arts,  the  of  SOO  cft  400  feet.  i 

Academy  for  promoting  a  Knowledge  'of  the  Russian        After  having  gradually  undergone  various  i^lplo*^  ^ 

History  and  language.    But  the  libraries,  the  best  of  ments  and  modificatiorrs,  the  police  of  Petersbore  was 

which  are  very  imperfect,  were  not  open  to  the  public  finally  orgam'aed  in  1783  ;  the  system  then  estaUiibcd 

tin  1812 ;  and  the  literary  societies,  though  the  namea  has  been  uniformly  adhered  to  since  that  period;  nA 

of  some  of  them  are  extensively  known,  are  little  better  there  are  indeed  few  cities  of  equal  extent  where  the 

than  nominal,  as  most  of  the  members  that  compose  peace  and  propertyvf  the  inhabitants  are  so  comply 

them  are  foreigners.    The  native  and  resident  scholars  guarded  and  secured.  The  ofilcera  are,  a  grand-masteff 

are,  in  general,  so  ignorant  or  so  careless,  that  some  of  two  inspectors,  eleven  presidents  of  quarters,  with  n- 

these  most  important  institutions  are  shamefully  ne-  rious  other  digiiitaries  of  an  inferior  deacription.    Sco- 

fflected.    The  observatory,  for  instance,  is  often  in  so  tinels  being  statiotied  in  the  streets  at  the  distance  ti 

damp  and  ruinous  a  state,  that  observations  cannot,  150  yards  from  each  other,  the  least  disturbance  is  that 

without  great  difficulty,  be  made  in  it,  particularly  du-  easily  prevented ;  and  few,  while  the  town  is  aogotn^ 

ring  the  winter  season.    Though  this  capital  was  not,  ed,  have  the  hardihood  to  attempt  a  breach  of  the  peace 

till  1819,  distmguished  by  a  university,  it  yet  contained  Russia,  like  France,  is  quite  a  land  of  passports;  snd 

a  considerable  number  of  inferior  seminaries,  some  of  a  stranger,  to  save  much  disagreeable  trouble,  matt, 

them  of  no  mean  importance,  such  as  military  schools,  immediately  on  his  arrival  in  Petersburg,  deliver  hii 

schools  for  medicine,  navigation,  mining,  &c.    But,  passport  at  the  principal  pollce-bffiCe,  and  must,  beaidei, 

notwithatandingof  the  number  of  these  institutions,  the  publish  his  arrival  three  different  thnes  in  the  public 

department  of  medicine  ia  almost  the  only  one  in  which  papers :  And  a  similar  process  must  be  submitted  to 

At  Rusaiaas  have  attained  to  any  thing  uke  eminenoe ;  on  his  departure  from  tto  cqiital.    The  offioen  of  p^ 
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»  liee  Here,  8$  in  moat  other  cities,  are  invested  with  va«    mind  altogether  irresistible;  and  bad  bis  father  li-  Petrarch. 
t'   riotts  judicial  functions  of  a  subordinate  nature,  such  as    ved,  bis  good  principles  would  undoubtedly  have  in- 


up  -                                                                           _  _          -  ^ 

aod  danger.    The  police  have  also  the  superintendence  vantages  of  parental  tenderness  and  wisdom.    His  mo« 

of  the  various  bospitids  of  the  city-*of  which  there  are  ther  died  in  I3^4t ;  and  his  father,  overwhelmed  S^ith 

acoosiderable  numberi  and  whidi  are  all  liberally  en«  grief  at  the  sense  of  his  loss,  survived  her  only  a  short 

^wed.  time,  and  left  two  sons,  who  had  scarcely  reached  the 

The  ndghbourbbod  of  Petersburg,  though  it  is  dis«  age  of  manhood,  without  friends  and  almost  without 

tiDgaisbed  by  several  imperial  palaces,  ia  devoid  of  fortune. 

efery  thing  like  natural  beauties;  on  the  contrary,  it  In  such  circumstances,  Petrarch  left  Bologna,  and 

pments  to  the  view  a  dead  uncultivated  flat,  diversified  settled  at  Avignon,  a  place  distinguished  at  that  time 

only  by  forests  and  marshes  of  the  niost  hopeless  and  for  luxury  and  licentiousness,  where  he  soon  became 

gloomy  descripticm.    These  marshes^  however,  govern-  remarkable,  as  much  for  the  magnificence  of  his  dress ' 

nent  is  at  present  endeavouring  to  drain ;  and  other  and  the  gaiety  of  his  life,  as  for  the  brilliancy  of  his 

ioprovementa  will  undoubtedly  be  attempted ;  but  the  talents,  and  the  intensity  of  his  .application.  But  though 

ittoar  of  the  eliowte,  and  the  level  and  barren  nature  a  votary  of  fashion,  he  was  never  insensible  to  the 

of  this  district  of  the  Russian  emfHre,  will  for  ever,  it  ia  charms  of  literature.    Every  leisure  hour  he  could 

feized,  render  it  totally  unproductive  and  unprofitable,  oommandj  he  devoted  to  the  study  of  ancient  learning 

GroDttadt,  though  situated  on  an  island,  in  the  Gulf  of  and  of  poetry,  and  shewed  at  that  time  a  trait  of  cha- 

Finland,  twenty-two  miles  distant  from  Petersburg,  racter  by  which  he  was  ever  afterwards  distinguished ; 

oiy  be  lookerlttpon,  from  its  epmmanding  the  entrance  namely,  that  of  collecting  manuscripts  of  classical  au« 

to  the  Neva,  aa  the  fortress  of  ^e  city  ;  it  ia,  beside^,  thors,  and  of  takinff  new  copies  of  them,  many  of  whicb 

the  fMnncipal  naval  station  of  the  Russian  fleet,  and  he  transcribed  with  his  own  hand. 

ooDtains  great  mwaaines  of  naval  stores,  and  extensive  And  this  devotedness  to  literature  was  cherished  and 

docband  yards  rorsUp-building.  confirmed  by  the  character  of  some  of  those  eminent 

See  the  various  Lwei  ofPdertke  GmU  ;  particular-  personages  whose  friendship  he  at  this  time  acquired. 

Ij  those  by  Voltaire  and  Gordion ;  8Uiit  ofUie  Russian  The  individual,  whose  salutary  advice  and  warm  en- 

Empn,  by  Perry,  who  was  contemporary  with  Yeter  couragement  first  gave  him  confidence  in  his  own 

the  Grot;  Tooke's  Viem^Une  Buuian  Empire,^  v<^s.;  genius  and  talents,  was  the  venerable  Canon  of  ^isa,  a 

Wraudl's  Tour,  &c.     Travels  in  f^wma,  &0w  by  Dr.  person  eminent  alike  for  an  intimate  acquaintance  with 

John  Cook,  M.D.  2  vols.  £din.  177S;  Coxe's  TraveU  ancient  literature,  and  for  purity  of  character.    But 

ia  Poland,  Russia,  &0.  5  vols,  see  vol.  8d.     (t.  m.)  the  most  important  incident  in  the  life  of  Petrarch  at 

PETRARCO^  OB  P£T£[ARCH,  Francis,  a  oele-  this  time  was,  his  introduction  into  the  illustnous 

fanted  Italitfi  poet,  waa  descended  of  an  ancient  and  family  of  Colonna,  to  whose  kind  and  patronisinj^ 

respectable  family  of  Florence,  but  waa  born  (IdOi)  at  attention  he  owed  some  of  the  happiest  moments  of  his 

Areiso  in  Tnacany,  whither  his  parenta  had  fled  for  existence,  and  most  of  the  preferments  and  honours  to 

refuge  in  consequence  of  some  internal  commoticms  to  which  he  waa  afterwards  raised.    After  having  si>ent  a 

whidi  that  republic  was  then  subjected*    His  father  summer  with  James  Colonna«  bishop  of  Lombes,  in  the 

tad  gnndfather^  who  followed  the  profession  of  the  bishoprick  near  the  foot  of  the  Pyrennees — ^a  place,  and 

liw,  were  eqoally  eateemed  for  the  probity  of  their  the  delighta  it  afforded  him  he  never  ceased  to  remem* 

ehsricter,  and  the  eminence  of  their  talenu  *.    The  ba',«-4ie  was  kindly  solicited  to  reside  with  that  pre- 

modierofPetr«rcb>. about  seven  months  after  his  birth,  late  in- the  house  of  hia  brother.  Cardinal  Colonna, 

ventured  to  return  with  the  child  to^Anciae,  a  villa  be-  then  at  Avignom    Thia  invitation  he  did  not  hesitate 

longing  to  her  husband  in  the  vale  of  Amo,  fourteen  to  accept ;  and  he  thus  found  an  agreeable  home,  where 

miles  from  Florence.    The  family  ef  Petrarch  after-  he  enjoyed  every  opportunity  for  the  indulgence  of  his 

vanla  settled  at  Carpeotras,  in  tne  vicinity  of  Avig-  favourite  studies,  and  where  he  became  known  to  the 

Don,  then  the  residence  of  the  Pope,  where  the  su^ct  most  distinguished  persons  of  that  period ;   and  the 

of  this  sketch  received  his  scholastic  education,    fits-  friendship  of  all  to  whom  he  was  introduced^  his  ami« 

plsymg  at  an  early  age  great  talents  and  a  decided  taste  able  manners  and  exquisite  genius  never  failed  to  se* 

fiv  literature,  he  made  much  greater  proficiency  in  hia  cure. 

Mudies  than  any  of  hia  contemporaries;  he  made  him-  But  an  event  about  this  time  took  place,  certainly 

9elf  acquainted  when  at  school  with  books  known  to  the  imost  important  in  the  life  of  Petrarch,  and  which 

iev  at  his  age ;  and  among  other  worka  which  caught  had  a  powerful  effect  on  hia  future  history.    On  the 

lui  youthful  admiratioti,  Cioere  was  his  greatest  favou*  morning  of  April  the  6th,  1327 »  he  saw,  for  the  first 

lite,  andcontinned  to  be  so  at  every  future  stage  of  his  time,  the  beautiful  Lamra, — «  name  immortalized  in 

life.    His  father,  who  intended  him  for  the  law,  sent  his  verses,  and  which,  in  the  mind  of  every  reader,  is 

him  at  the  age  of  fourteen  to  the  University  of  Mont-  oonnected  with  the  most  interesting  and  ronumtic  ideaa. 

Reiier ;  whence  he  afterwarda  removed  him  to  Bologna;  Various  have  been  the  conjectures  concerning  the  iden- 

stboth  which  places,  instead  of  applying  himself  to  the  tity  of  this  celebrated  lady,  and  in  what  circumstances 

ttody  of  law,  he  devoted  his  time  to  the  cultivation  of  ahe  was  placed,  when  Petrarch  became  her  admirer. 

poetry  and  elegant  literatures    In  vain  was  parental  Referrinff  the  reader  to  the  works  mentioned  at  the 

sQthority  interposed.    Petrarch,  though  distinguished  end  of  Uiia  article,  we  shall  here  only  state,  that  she 

&r  filial  affiBction,  fouad  the  natural  tendency  of  hia  seems  to  ua  to  have  been  bom  of  an  honourable  family 

*  Qarto,  the  gnadfather  of  PeCiazeh,  it  may  not  be  QflinterettiDg  to  atatet  **  after  haviiig  paawd  one  bijn4rect  and  torn  jtan  in  iiino. 

enoeudgood  woriBS  died  like  Plate  sb  the  di^  ef  Ilia  Mrd^  aad  ia  tha  aaois  bed  la  vhisKi  he  waa  bon."-^A0etf9MV  Hfk  o/ J^eirittfh, 
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Petrarch,  in  the  Deighbouvhgod  of  Avignon,  in  the  parish  in    and  pastures  of  perpetual  verdure  *.    Here,  in  a  snull  ^^4 

"""^i"^^  which  Viiucluse  is  situated,  and  that,  when  Petrarch    house,  the  huuible  dwelling  of  a  shepherd;  did  Pe.  ^^< 

first  beheld  her,  she  was  not  only  not  married,  but  was    trareh  remain  for  many  years ;  and,  following  tbe  na. 

only  in  her  thirteenth  year.  tural  tendency  of  his  genius,  devote  his  miml  with  the 

Whatever  conflicting  conjectures,  however,  have  closest  application  to  the  pursuits  of  litemtart.  Be 
been  made  relative  to  the  identity  of  Laura,  all  writers  extended  his  acquaintance  with  ancient  writings ;  col* 
concur  in  represenUng  her  as  distinguished  by  all  that  lected  rare  and  valuable  manuscripts,  many  of  whidi 
is  beautiful  and  elegant  in  the  female  form.  "  Her  would  undoubtedly  have  been  lost  had  it  not  been  for 
face,  her  air,  her  gait,  were  something  more  than  mor-  his  care  in  preserving  them,— -and  composed  the  moit 
tal." — "  The  expression  of  her  whole  figure  is  that  of  celebrated  of  his  works,  both  in  prose  and  verse.  Of 
a  very  young  girl,  of  amiable  ingenuity  of  countenance,  this  latter  kind,  the  epic  poem  ox  Africa^  in  bonoor  of 
much  sweetness  of  disposition,  and  extreme  bashful-  the  great  Scipio,  gained  him,  though  printing  was  then 
xiess.^— ''  Nature  formed  you,"  says  the  poet  himself,  unknown,  the  reputation  of  being  the  greatest  poet  of 
^'  the  most  striking  model  of  her  own  power :  when  I  his  time.  And  it  may  be  mentioned,  as  a  singolv 
first  beheld  you,  what  emotions !  nothing  can  efiace  proof  of  his  celebrity,  that,  on  the  same  day,  m  hii 
the  impression  you  then  made."  remote  hermitage  at  Vaucluae,  he  received  an  invita- 

But  the  love  of  Petrarch,  though  of  the  most  pure  tion  from  the  senate  of  Rome,  and  the  Univenitj  of 
and  ardent  kind,  did  not  experience  a'  suiuble  return.  Paris,  solicitipg  htm  to  aeoept  of  the  lanreate^s  crown. 
Unmoved  by  the  most  devoted  affection,  or  by  the  un*  A  feeling  of  patriotism,  seconded  by  the  advioe  of 
rivalled  beauty  of  those  verses  which  it  breathed,  Laura    Cardinal  Colonna,  induced  him  to  accept  tins  hononr 

treated  him  with  unkindness  or  neglect    Some  expres-  from  Rome ;  ''  and  thus,"  says  an  elegant  writer,  '<tfae 

stons  of  regard,  indeed,— something  like  return  of  af-  dignity  of  poet  laureate,  which,  from  the  scanty  ap- 

fection,  she  seems,  in  a  favoured  hour,  to  have  con-  pearai^ce  of  genius  in  these  dark  ages,  had  not  been 

descended  to  bestow—which  he  felt  deeply,  and  on  conferred  for  some  centuries,  was  now  revived  in  ho- 

which  he  expatiated  with  rapture — but  her  general  de-  nour  of  Petrarch." 

meanour  was  marked  by  coyness  and  indifierence ;  and  Notwithstanding,  however,  the  ardour  with  whidi 
it  is  one  of  the  most  remarkable  facts  in  the  history  of  he  prosecuted  his  studies,  and  the  aedusion  to  which 
the  tender  passion,  that  a  female,  young  and  unen«  he  had  retired,  the  image  of  Laura  was  ever  present  lo 
gaged,  should  thus  remain  uninfluenced  by  the  affec-  his  thought,  and  his  love  for  her  seemed  but  to  be 
tion  and  admiration  of  a  lover,  distinguished,  as  Pe-  strengthened  by  time.  It  has  indeed  been  oonjectuRd 
trareh  was,  by  ever^  grace  of  external  form,  by  every  that  he  had  withdrawn  to  Vandose  for  the  expmi 
accomplishment  which  can  constitute  a  gentleman,  and  purpose  of  seeing  her  often,  as  Cabrieres,  her  father's 
by  the  most  brilliant  genius.  Yet,  extraordinary  as  it  country  seat,  was  in  the  neighbourhood.  If  this  op- 
is,  and  painful  as  it  may  have  been  to  Petrarch,  pos-  nion  be  correct,  Vauduse  was  calculated  rather  to  in- 
terity,  we  think,  has  no  great  reason  to  regret  it.  For,  crease  than  to  remove  the  ardour  of  hia  love.  *'  Here," 
to  this  indifference,  the  world  is  indebted  for  those  ele»  says  he,  **  the  fire  which  consumed  me  having  its  fise 
gant  verses  which  have  shed  a  lustre  over  the  names  course,  the  valleys,  and  even  the  air'  itaelf,  resooodsd 
oi*  Petrarch  and  Laura,  and  which,  for  exquisite  and  with  my  complaints." 
romantic  tenderness,  stand  unrivalled.  But  the  time  had  now  arrived  when  all  hopes  of  be* 

Petrarch,  though,  as  is  evident  from  hia  letters  and  coming  possessed  of  his  adored  Laura  were  at  an  end. 

woilcs,  he  enjoyed  positive  pleasure  in  the  indulgence  of  This  lovely  lady  died  on  the  6th  April,  1348,  the  asme 

a  tender  melancholy,  and  though  he  experienced  so  day,  the  same  hour  when«  twenty-one  years  sgo^  he 

much  kindnessasto  induce  him  to  cherish  the  hope  of  one  first  saw  her  and  became  her  admirer.     Petrarch  wis, 

day  possessing  his  beloved  Laura,  yet  feh  that  nis  days,  as  may  easily  be  supposed,  inconsolable  at  this  evcot : 

capable  of  more  noble  undertakings,  were  ingloriously  and  he  spent  several  days  without  food,  giving  wsj 

consuming  in  painful  anxiety,  and  had  the  courage  to   the  bitterest  sorrow.    *'  I  dare  not  think  of  ny 

to  make  a  vigorous  effort  to  break  the  fetters  by  which  condition,"  says  he,  **  much  less  can  I  apeak  of  it*' 

he  was  enchamed.    He  abandoned  Avignon,  and  un-  *'  Since  the  strongest  cord  of  my  life  is  broken,  with 

dertook  a  tour  through  France,  Germany,  and  Flan-  the  grace  of  God  I  sbdl  easily  renounce  a  world  where 

ders,  partly  from  a  wish  to  gratify  natund  curiosity,  my  cares  have  been  deceitful,  and  my  hopes  vain  sod 

and  partly  from  the  hope,  by  removing  from  the  ob-  perishing."    In  this  state  of  anguish  he  compluns  dut 

ject  of  his  adoration,  to  abate  the  ardour  of  his  pas-  the  source  of  his  genius  was  now  dried  up  for  ever; 

sion,  and  to  restore  the  peace  of  his  mind.    The  at-  and  yet  the  sonnets  and  Canzoni,  written  after  this 

tempt,  however,  was  unavailing.    •'  Laura,"  he  con-  event,  are,  if  possible,  the  most  elegant  of  his  cfiit- 

fesses,  *'  appeared  in  every  object,  and  was  heard  in  sions,  and  <*  are  so  beautifully  varied,  ao  tender,  and 

every  breeze ;"  and,  after  an  absence  of  several  months,  so  affecting,  that  he  seems  to  have  ezbauated  tbe  whole 

he  returned  more  enamoured,  if  possible,  of  Laura  than  powers  of  pathetic  composition." 
befVnre.  Nor  was  this  the  only  cause  of  hia  grief;  for  while 

Another  attempt,  however,  he  ^et  resolved  to  make,  his  tears  were  flovdng  for  the  loss  of  Laura,  he  was 

Aware  that  the  best  years  of  his  life  were  passing  away  deprived  by  death  of  Cardinal  Colonna,  the  man  who 

unimproved,  and  remembermg  the  delights  he  had  had  been  his  warmest  friend  and  benefiscbir.    The 

once  enjoyed  in  literary  sedusioUj  in  the  remote  bishop-  Bishop  of  Lombes  had  died  a  short  time  before,  and 

Tie  of  Lombes,  he  retired,  at  the  age  of  thirty-four,  to  ere  long  he  aaw  the  last  of  this  illustriona  fiunilv  drop 

the  solitude  of  Vauduse,  a  place  fifteen  miles  from  into  the  grave,  their  name  extingulabed,  and  their 

Avignon — ^beautiful  aa  the  vale  of  Temper-surrounded  wealth  pass  into  the  hands  of  atrangera.     Thus  disen* 

by  rocks  of  prodigious  elevation,  and  mtersected  by  a  gaged  from  the  world,  he  aaw  it  warn  necessary  for 

stream,  the  banks  of  which  formed  beautiful  m«dow8  him  either  to  enter  into  the  active  buaineas  of  life,  to 

• 

•  Tbk  eelcbnted  valley  deri?es  hi  name  fiom  the  chaiacter  of  its  situatioQ,— wiW#  ctouo,  Vauduic. 
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nrtfa*  dissipate  tiie  gloom  by  which  he  was  oTerwhelmed,  or    the  pariah-church  of  Arqua^  where  a  nRmtlmebt  was  Petrarch 
r^'  return  into  retirementi  to  iiudermine  by  grief  the  si-    erected  to  his  memory.  p    **    h 

news  of  his  existence,  and  to  be  laid  in  an  untimely  The  character  of  Petrarch  is  every  thin^  that  is  amia-  ^^*^°*^' 
tomb.  He  chose  the  former ;  and,  removing  to  Milan,  Ue  and  interesting.  Every  action  of  his  life*  and  every 
he  entered  the  service  of  the  powerful  family  of  the  sentence  of  his  composition,  bespeak  the  man  of  vir- 
ViscoDti,  the  sovereigns  of  that  place,  by  whom  he  was  tne,  of  benevolence,  and  of  piety.  His  feelings  were 
greatly  honoured,  and  frequently  employed  in  state  almost  of  too  delicate  a  contexture,  his  sensibility  too 
negociations.  He  took  a  warm  mterest  m  the  extra-  nice  and  acate,  his  heart  too  warm  and  unsuspecting, 
ordinary  and  unsuccessful  attempt  of  Nicola  Rienzi,  for  encountering  without  uneasiness,  the  selfishness  and 
who,  on  the  wild  pretence  of  restoring  the  ancient  li-  the  apathy  by  which  our  nature  is  ffenerally  character- 
berties  of  his  country,  usurped  the  government  of  ized.  His  love  of  Laura  is  something  more  than  hu- 
Rome  under  the  title  of  tribune.  Petrarch  had  before  man ;  it  seems  to  have  become  more  ardent  in  propor- 
tbis  time  obtained  some  ecclesiastical  preferments :  tion  as  the  hope  of  its  being  successful  diminished ; 
he  was  canon  of  Lombes,  archdeacon  of  Parma,  and  and  in  purity,  intensity,  and  duration,  is  without  a  paral- 
csnon  of  the  Cathedral  of  Padua.  He  also  held  the  lei  in  the  records  of  the  passion  to  which  he  was  devoted. 
office  of  domestic  chaplain  to  Robert,  King  of  Naples,  As  a  man  of  genius,  Petrarch  is  entitled  to  the  vene- 
«Qd  to  his  grand-daughter,  Queen  Joanna.  But  ration  of  all  succeeding  generations.  The  exquisite 
he  was  not  ambitious  of  holding  distinguished  situa-  beauty  and  tenderness  of  his  sonnets  and  Canjjm^  by 
tions.  He  refused  the  offer  of  secretary  to  the  Pope,  which  he  is  best  known  to  us,  have  never  been  sur- 
and  subsequently  another  eminent  establishment  in  passed ;  and  his  other  works,  though  now  comparative- 
the  court  of  his  Holiness ;  and  he  declined  accepting  a  ly  little  read,  do  honour  to  the  age  in  which  he  lived, 
bishoprick,  which  was  more  than  once  offered  by  the  But,  valuable  as  his  writings  are,  he  is  pi;obably  en* 
Popes,  his  contemporaries.  He  was  indeed  never. higher  titled  to  commemoration,  chiefly  as  a  promoter  of 
in  the  church  than  a  secular  clergyman ;  he  never  learning,  and  as  inspiring  a  taste  for  literature.  To 
entered  into  the  order  of  priesthood,  from  a  desire  to  him  we  owe  the  preserviition  of  some  MSS.  which 
preserve  his  freedom,  and  follow  unrestrained  that  might  otherwise  have  been  lost ;  the  multiplying  of 
course  of  life  most  congenial  to  his  taste.  It  is  not  copies,  which  he  often  did  with  his  own  hand ;  and 
improbable,  indeed,  that  his  views  with  regard  to  the  proof  which,  in  his  9wn  person,  he  afforded  his  con« 
his  beloved  Laura  may  have  had  some  influence  on  temporaries  and  the  succeeaing  ages,  of  the  high  ad- 
dsis  determination ;  since*  by  not  entering  the  priest-  vantages  to  be  derived  from  the  study  of  the  classical 
hood,  he  was  at  liberty,  merely  by  resigning,  as  has    authors  of  Greece  and  Rome. 

often  been  done,  the  ecclesiastical  situations  he  held,  to  His  works  are  extremely  numerous.  His  SonneU, 
sccept  of  her  hand  at  any  time  she  might  think  pro-  having  been  translated  into  our  language  by  Lord 
per  to  offer  it.  Morley,  Mrs.  Anila  Hume^  and  others,  are  well  known 

The  high  estimation  in  which  he  was  held,  and  the  to  the  English  reader.  His  other  productions,  which 
flattering  proofs  of  friendship  he  obtained  from  the  we  cannot  at  present  characteriae  more,  minutely,  are, 
most  illustrious  men  of  his  time,  must  have  formed  to  De  Remediis  utriutque  fortunae ;  De  Vera  Sapieniia ; 
him  a  source  of  the  most  rationid  delight  But  no  in-  De  Vita  SolUaria  ;  Secretum,  teu  de  CoiUempiu  Muudi  s 
ddent  of  hia  life  afforded  him  such  deep  satisfaction  as  Epistolae  Familiare^;  Africa;  De  eui  ipeiui  et  MuUo^ 
the  honour  paid  him  by  the  citizens  of  Florence,  to  rum  IgnoratUia,  &c.  &c.  These  works  nave  been  pub- 
which,  as  formerly  mentioned,  his  family  originallv  lished  in.  every  variety  of  form.  His  Laiin  works  were 
belonged.  They  sent  an  embassy,  at  the  head  of  which  first  printed  at  Basil,  in  one  voL  folio  in  1496.  His 
was  the  great  Boccaccio^  intimating  to  him  the  restitu-  Ilattau,  at  Milan,  in  one  vol.  folio,  in  1512  ;  and  both 
tion  of  his  paternal  estate,  forfeited  by  the  political  of-  these,  in  a  .collected  form,  at  Basil,  in  two  vols,  folio,  in 
fence  of  his  father,  and  requesting  him  to  honour  them    1581. 

by  spending  the  remainder  of  his  brilliant  career  at  Accounts  of  the  life  ix£  Petrarch  have  been  published 
Florence,  as  the  president  of  their  newly  instituted  In  every  possible  shape.  The  best  continents!  publica- 
nnivenity.  This  flattering  invitation,  which  he  felt  tions  on  tnis  subject  are,  Memo^i^PelrffrcA,  written  by 
most  deeply,  he  thought  it  proper  to  dech'ne.  He  M«  de  la  Bastie,  and  inserted  in  the  Afemoires  lie /'itfiTocfaf 
knew  he  was  fast  approaching  the  end  of  life,  and  his  mie  dee  Itucriptions  H  BeUes  Letlrett  vols.  xv.  and  xviL  ; 
love  of  studious  retirement  was  superior  to  every  other  and  Menunresjpour  la  Vie  de  Peirarche,  by  the  Abb^ 
consideration.  de  Sade.    In  English,  the  best  are  Mrs.  Dobson's  Life 

Petrarch  had,  in  the  meantime,  resided  in  various  qf  Peirarche  2  vob.  1807>  which  is  professedly  an  Q>i« 
places,  Naples,  Milan,  Venice,  &c  He  had  also  paid  tome  of  de  Sade ;  and  an  Eitay  on  the  Life  and  Charac* 
several  visits  to  his  favourite  Vaucl use ;  and  now,  when  ter  qf  Petrarcht  one  vol.  £din.  1810,  supposed  to  be  writ- 
old  and  ipfirm,  he  built  a  neat  villa  at  Arqua,  three  ten  by  the  late  Lord  Woodhouselee.  See  also  Watt's 
miles  firom  Padua,  where  he  was  destined  to  spend  the  BibUotheca  Briiannica,  article  Petrarch.  (&) 
evenkig  of  his  days.  His  constitution,  from  his  ner-  PETRIFACTIONS.  •  See  Oaoanxc  Remains,  in 
vous  sensibility,  from  incessant  study,  and  from  affe^    Vol.  XV.  jp.  681. 

had  now  begun  to  exhibit  symptoms  of  decay;  his  PET  WORTH,  a  town  of  England,  in  Sussext  is  agree* 
friends  were  afraid  that  his  death  could  not  be  far  dis-  ably  situated  on  the  river  Rother  and  the  Arundel  canaL 
tant ;  and  he  himself  looked  forward  to  that  event  with  The  houses,  which  are  tolerably  built,  are  disposed  in 
a  degree  of  resignation  and  hope,  illustrative  of  the  in-  a  long  street,  and  in  a  smaller  one  setting  off  nearly  at 
nooence  and  piety  of  his  life.  He  delighted  in  his  stu-  right  angles  from  it  The  church  has  a  square  tower, 
diea  even  at  the  moment  of  his  greatest  delHlity,  and  and  contains  the  tombs  of  many  of  the  Eans  of  North- 
he  waa  ^Mind  dead  in  his  library,  sitting  upriffht,  with  umberland.  The  market^house,  in  the  centre  of  the 
one  arm  leaning  on  a  book.  JHis  death,  wnich  was  town,  is  a  handsome  building.  The  bridewell  is  a 
witncsaed  by  none,  took  place  on  the  18th  of  July,  hiffh  edifice,  on  Howard's  plan.  Petworth-house,  the 
1S74»  in  the  70th  y  ear  of  his  age;  and  he  was  buried  m    splendid  seat  of  the  Earl  of  £gremont|  isdosetothe 
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town,  having  «n  extensive  park,  about  12  miles  in  cir- 
cuit Population  of  the  parish  in  1821,  S78I.  See 
the  Beauties  of  England  mid  Wales^  voL  xiv.  p.  24. 

PHANTASMAGORIA.  See  Optics,  Vol.  XV. 
p.  6S0. 

PHARMACY.  See  Materia  Mbdica,  Vol.  XIII. 
p.  855. 

PHIDIAS.    See  Sculpture. 

PHILADELPHIA,  the  capital  of  Pennsylvania,  in 
the  United  States  of  America,  is  situated  on  the  west- 
em  bank  of  the  Delaware;  or  rather  on  a  narrow  isth- 
mus formed  by  the  Delaware  and  the  Schuylkill,  about 
six  miles  above  their  confluence.  It  lies  in  39^  5T 
North  Lat.  and  75^  10'  West  Lon^.  about  ISO  miles 
from  the  Atlantic,  by  the  coarse  of  the  river,  but  in  a 
straight  line  not  above  half  that  distance.  The  ground 
on  which  it  stands,  extending  between  the  two  rivers, 
which  are  a  mile  distant  from  each  other,  is  elevated, 
where  highest,  but  a  little  above  the  level  of  the  wa- 
ter, and  is  extremely  uniform :  the  country  in  the 
neighbourhood  is  fertile,  and  highly  cultivated,  and  the 
numerous  roads  which  communicate  with  the  city  are 
of  the  best  and  most  approved  construction.  The  ap-^ 
pearance  of  Philadelphia,  in  any  direction  you  approach 
it,  is  favourable,  except  in  that  of  the  Delaware,  whence 
nothing  is  seen  but  a  confused  heap  of  wooden  store- 
houses, built  on  platforms  of  artificial  ground,  and 
wharfs  which  project  a  considerable  way  into  the 
river. 

This  city  owes  its  origin  to  William  Penn,  the  illus« 
trious  founder  and  proprietor  of  the  province>pf  which 
it  is  the  capital,  and  was  begun  to  be  built  in  1682, 
In  the  course  of  a  few  years  it  became  an  extensive 
and  populous  place;  and  though  it  was  Originally 
meant  to  consist  of  an  oblong  or  parallelogram,  of  two 
miles  by  one,  it  soon  exceedeid  these  dimensions,  and 
was  regarded  as  the  most  important  city  on  the  conti- 
nent of  North  America.  In  1701,  Penn  granted  a 
charter  to  the  inhabitants,  conferring  on  them  the  pri- 
vilege of  electing  a  mayor,  recorder,  eight  aldermen, 
twelve  common-coundlmen,  a  sheriff,  and  a  derk.  This 
charter,  however,  was  superseded  at  the  revolution, 
and  a  new  one  granted  in  1789;  and  Philadelphia  is 
now  governed  by  a  mayor,  a  recorder,  fiily  aldermen, 
and  thirty  common-councilmen.  The  mayor  is  elect- 
ed annually  by  the  aldermen  out  of  their  own  body ; 
the  recorder  every  seven  years  by  the  mayor  and  al- 
dermen ;  the  aldermen  and  common-council-men  are 
chosen  by  the  citixens— the  former  every  seventh  year, 
the  latter  every  third.  These  magistrates  enjoy  various 
judicial  functions,  and  take  cognizance  of  cases  of  mis- 
demeanour and  small  felonies;  and  under  them  the 
police  of  the  dij  has  attained  to  a  very  high  degree  of 
perfection.  Philadelphia  was  considered  the  capital 
of  the  United  States  till  the  year  1800,  when  the  seat 
of  ffovemment  was  transferred  to  Washington.  The 
bank  of  the  States  is  still  in  this  city,  and  ue  mint,  in 
whidi  the  national  money  is  coined. 

The  original  parts  of  Philadelphia,  built  according 
to  the  plan  of  Mr.  Penn,  consist  of  long,  wide,  and  re- 
gular streets,  intersecting  each  other  at  right  angles. 
Nine  streets,  according  to  this  plan,  exteira  between 
the  two  rivers,  and  are  crossed  by  twenty-three,  which 
run  in  the  contrarjr  direction*  The  dty  is  now  much 
larger  than  was  oriffinally  intended,  and  the  new  streets 
are  as  r^fular,  and  certainly  more  ele^adt,  tluui  the 
old.  This  place  is  not  more  distinguished  for  the 
length  and  uniformity,  than  for  the  width  of  its 
•trceta:  Broad  Street  is  113  feet  wide;  High  Street, 
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100;  Mulberry  Street,  60;  while  almost  none  are  leu  Pk,u 
than  50,  and  the  greater  number  much  more.  The  pu 
town  is  well  lighted,  and  for  the  most  part  well  paved,  "* 
with  a  foot'paUi  on  each  side  of  the  street,  composed 
of  brick,  elevated  about  eight  or  ten  feet,  and  defended 
on  the  outside  by  a  range  of  hewn  stones.  The  num- 
ber of  squares,  according  to  Penn,  was  184;  but  that 
number  has  been  increased  to  about  300.  The  housei 
are,  in  general,  three  stories  high,  are  constructed  of 
brick,  and  though  devoid  of  ornament,  have  the  ap. 
pearance  of  neatness,  cleanh'ness,  and  comforti  if  not  of 
opulence. 

The  appearance  of  Philadelphia  is  highly  improved  Pub!^ 

by  the  number  and  simple  elegance  of  its  public  edi-  fito. 

fices— in  which  it  is  equalled  by  no  other  city  in  the 

United   States.     The  State  House,  used  as  a  moaeum 

since  the  seat  of  government  was  transferred  to  Wash* 

ington,  is  a  large  and  superb  building:  adjoining  to  ft 

is  an  elegant  square,  used  as  a  public  walk,  decorated 

with  trees,  shrubs,  &c.  and  enclosed  on  three  sides  by 

a  high  wall,  the  building  itself  occupying  the  other 

side.     There  are  here  no  fewer  than  sixty  places  of 

public  worship,  belonging  to  an  uncommon  vsrietj  of 

religious  denominations,   some  of  which  edifices  are 

massy  and  spacious.    The  churches  belonging  to  the 

Episcopalians,  to'  the  German  Lutherans,  and  to  the 

Roman  Catholics,  are  severally  furnished  with  an  or- 

can,  and  one  of  the  Episcopal  churches  can  boast  of  a 

high  steeple.    The  other  public  buildings,  of  which  ve 

have  not  room^for  a  more  full  enumeration,  are  the  two 

city  court-houses,  a  county-house,  a  state-penitentiary, 

a  bridewell  or  jail,  an  hospital,  two  alms-houses,  one 

of  them  belonging  to  the  Friends  or  Quakers,  three 

dispensaries,  a  medical  theatre,  a  university,  the  hall 

belonging  to  the  Academy  of  Natural  Sciences,  the 

hall  belonging  to  the  Philosophical  Sodety,  a  public 

library,  the  Washington  hall,  two  theatres,  a  masoaic 

hall,  ten  incorporated  banks.    Of  these  edifices  the 

most  important  are  the  national  bank,  built  of  marble; 

the  masonic  hall,  of  gothic  M'chitecture,  ornamented 

with  a  handsome  steeple  ;  the  Washington. hall,  73  feet 

in  front,  and  138  feet  deep,,  with  a  saloon  capable  of 

containing  4000  persons,  and  a  dining  room  117  bj 

30;  the  hospital,  an  extensive  structure,  nearly  SOO 

feet  in  length,  and  remarkable  for  the  excellence  of  its 

internal  accommodation  ;  connected  with  it  is  another    | 

building  of  three  stories,  calculated  to  contain  40  or  50 

patients,  the  whole  number  of  patients  being  usually 

between  two  and  three  hundred. 

Nor  is  this  the  only  hospital  of  which  Philadelplua  Bej 
can  boast ;  for  its  institutions  of  this  auid  of  a  similar  M 
kind  are  extremely  numerous,  and  are  conducted  on  ^ 
the  most  liberal  and  philanthropic  principles ;  a  cir- 
cumstance  which  results  in  no  mean  degree  from  the 
worth  and  active  benevolence  of  the  society  of  Quakers, 
who  form  about  a  fourth  part  of  the  whole  pbpulatioo. 
«'  In  the  city  of  Phil  adelohia,"  says  Mr.  Warden,  "there 
are  eight  public  charitable  institutions  and  two  private; 
three  female  sodeties  for  general  charity;  eight  firee 
schools;  fifteen  mutual  benefit  societiea;  assodatioiQS 
for  the  relief  of  foreigners ;  and  deven  mutual  beoefic 
societies  for  foreigners    and  their  descendants.— St 
Andrew's  Society,  German  incorporated  Society,  St 
George's  Sodety,  Hibernian  Society,  French  Benevo- 
lent Society,  the  Cincinnati  Society,  composed  of  oft- 
cers  of  the  army  of  the  revolution,  for  granting  relief 
to  the  distressea  members,  their  widows  and  orphans. 
The  mutual  benefit  societies  are :  the  Ship-masttf's  So* 
ciety,  the  Franklin  Sodety,  the  Caledimian  Societj, 
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^  the  Unidti  SocieCj,  the  Friendly  Sodety^  the  Provident  tions.    The  number  of  profesmrs  are  flerenteen ;  the  PhiUtdeU 

^    Society,  ind  some  others."    (Warden's  Account  of  the  course  commences  in  October^  and  termmates  about      phia. 

r^  United  Stales,  vol.  II.  p.  88.)     Several  of  these  institu-  the  beginning  of  April ;  the  amount  of  students  it  is  '^  f  — 

tions  are  large  and  extensive.     In  the  Alms-house  and  not  easy  to  ascertaini  but  we  may  form  a  pretty  correct 

bouse  of  employment,  included  in  the  above  enumera-  conjecture,  since  we  are  informed  that  the  number  of 

tion,  there  were  in  1810,  735  patients,  and  it  is  not  medical  students  is  no  less  than  500:  and  the  institu-i 

likely  that,  since  that  period,  the  number  has  diminish*  tion  embraces  every  department  of  literature  and  science, 

«].    It  may  not  be  uninteresting  to  mention,  that  the  except  divinity.    Its  medical  school,  which  commenced 

Abolition  Society,  also  comprehended  in  the  foregoing  in  1764,  is  the  most  extensive  and  celebrated  in  Ame« 

list,  and  which  has  for  iu  object  the  abolition  of  sla-  rica.     Connected  with  the  university  are  the  academy, 

very,  and  the  relief  and  education  of  negroes,  was  in«  in  which  youth  are  instructed  in  the  learned  languages 

ftieuted  so  early  as  1774,  a  period  when  the  important  preparatory  to  college,  and  a  charity  school  for  the 

object  it  has  in  view  had  scarcely  begun  to  be  pontem-  education  of  poor  children.    The  American  Philosophic 

pUted  in  any  other  portion  of  the  globe.     Of  this  So-  cal  Society  was  formed  in  1769»  by  the  union  of  two  for^^ 

ciety,  Dr.  Benjamin  Franklin,  who  had  deeply  at  heart  mer  societies,  and  was  incorporated  by  a  charter  in  1 780. 

the  cause  it  was  meant  to  promote,  was  long  presi-*  It  has  produced  several  valuable  volumes  of  Transac* 

dent  tions,  and  in  the  list  of  its  members  are  enrolled  the 

IDR.    But  Philadelphia,  remarkable  as  it  is  for  its  charitable  names  not  only  of  the  most  eminent  Americans,  but 

and  benevolent  associations,  is  still  more  remarkable  those  also  of  the  most  distinguished  foreigners.     The 

fiff  its  literature  and  literary  institutions.     In  this  re-  other  most  useful  literary  institutions,  which  we  can- 

ipect  indeed,  it  is  incomparably  superior  to  anjr  other  not  at  present  specify  more  minutely,  are  the  Medical 

city  in  the  western  hemisphere.     Not  only  can  it  boast  Society,  established  in  1790 ;  the  College  of  Physicians, 

ofDr.  Franklin,  and  many  others,  whose  names  would  formed  in  1787;  the  Medical  Lyceum,  instituted  in 

do  honour  to  the  most  celebrated  nations  of  Europe;  1804;  the  Academy  of  the  Fine  Arts,  in  1805;  the 

but,  what  is  probably  of  as  much,  or  of  more  import^  Linnean  Society,  in  1806 ;  and  the  Academy  of  Natural 

ance,  liberal  knowledge  has  long  been  diffused  through-  Science,  founded  in  1812,  and  incorporated  in  1817. 

out  die  whole  community,  and  forms  the  distinguish.  It  possesses  a  library  of  above  2000  volumes,   and 

iDg  cbaracteristie  of  the  citizens.     In  addition  to  the  valuable  collections  in  natural  history,  and  pul^ltshea 

pobJic  chartered   seminaries  of  learning,   (of  which  from  time  to  time  a  Journal,  the  first  number  of  which 

we  shall  soon  speak,)  and  various  others  of  a  private  appeared  in  May  1817.     There  is  also  a  society  fat 

description,  Philadelphia  possesses  the  advantages  of  promoting  agriculture,  formed  so  early  as  1784,  which, 

eight  charity  schools;  so  that  education  is  put  within  incorporated  in  1809,  still  continues  to  flourish,  and 

the  reach  of  the  meanest  and  most  destitute ;  and  it  is  which  has  given  the  world  three  excellent  volumes 

thus  a  thing  of  extremely  rare  occurrence  to  meet  with  of  memoirs.     Philadelphia  is  also  distinguished   by 

s  single  indlTidual,  a  native  of  the  city,  who  is  not  a  various  libraries,  some  of  which  are  of  considerable 

])n6cient  in  the  ordinary  branches  of  leaming,-^read-  value  and  extent.    The  Philadelphia  library  originated 

iiig»  writing,  .and  accounts.     The  number  of  printing  with  Dr.  Franklin,  and  was  incorporated  in  1742.    It 

houses,  of  booksellers'  shops,  and  of  newspapers  pul^  contains  about  25,000  volumes,  and  is  rich  in  rare  edi- 

Med  daily,  weekly,  8tc  is  uncommonly  great :  even  tions  of  the  classics.    It  is  open  for  the  use  of  the  pub« 

so  early  as  the  year  1795,  tins  city  was  distinguished  lie,  and  the  character  of  its  management  is  the  most 

by  no  fewer  than  thirty-one  printing  houses,  and  pro*  liberal  and  accommodating.    In  the  front  of  the  build« 

dttoed  four  daily  newspapers ;  facts  which,  more  than  ing  in  which  it  is  contained,  is  a  statue  of  the  iHus* 

any  other  thing,  give  us  a  correct  view  of  the  intellt-  trious  Franklin,  to  whom  the  city  owes  the  roost  in** 

gence  and  reading  habiu  of  a  people.     Philadelphia,  •  valuable  obligations.    The  other  large  libraries  are  th« 

indeed,  may  justly  be  denominated  the  emporium  of  Friends'  and  the  Loganian,  so  called  firom  a  Mr.  Logan 

tbe  iiterature  of  America.  who  beiqueathed  his  library  to  it.   In  addition  to  these» 

And  tbe  number  and  variety  of  its  literary,  philoso-  the  university,  and  alif«ost  all  the  literary  institutions 

pbical,  and  scientific  institutions,  correspond  well  with  of  the  city  are  possessed  of  libraries,  consisting  of  books 

the  account  -which  we  have  just  given.  The  benevolent  illustrative  of  the  particular  departments  of  science  or 

founder  of  the  city  did  not  neglect  the  real  interests  of  literature  connected  with  the  estalishments  to  which 

the  hihabitants :  he  established  seminaries  of  education  they  severally  belong. 

for  their  benefit ;  and  the  Friends'  Public  Sdiools,  in-        The  Delaware,  which  is  a  mile  broad  at  Philadelphia,  River  and 

corporated  by  him,  and  which  have  uniformly  been  in  is  navigable  to  the  city  for  ships  of  1200  tons,  and^^^*' 

a  flourishing  state,  enjoy  considerable  funds,  and  sup«  small  vessels  can  ascend  almost  1 50  miles  nearer  its 

port  a  great  many  inferior  seminaries.    This  institution  origin.    The  port  of  Philadelphia,  though  120  miles 

possesses  an  observatory,  and  extensive  philosophical  from  the  sea,  and  though  inaccessible  on  account  of 

apparatus ;  and  under  its  direction  are  taught,  besides  ice  for  several  weeks  in  winter,  is  yet,  being  large  and 

tbe  more  common  branches  of  education,  the  Latin  and  commodious,  well  adapted  for  the  purposes  of  oom^ 

Greek  Upguages,  mathematics,  and  natuiral  and  expe«  merce.    The  river  contains  16'  public  landings,  about 

rimental  philosophy.     The   college  of  Pennsylvania  600  feet  from  each  other,  and  private  wharfs  sufficient 

vu  instituted  in  17^5,  by  some  of  the  most  public*  for  200  vessels  at  a  time,  and  room  for  ship-building 

spirited  citisens  of  Philadelphia,  among  whom  was  Dr.  to  almost  any  extent.    The  Schuylkill  too,  which  is 

Franklin,  who  drew  up  the  original  plan  and  proposals  not  entirely  devoid  of  similar  advantages,  has  ten  pub« 

for  carrying  it  into  effect.     In  1769,  this  institution  lie  landings.    Philadelphia  may,  in  some  respects,  be 

▼as  erected  into  a  university,  denominated  "  the  Uni-  regarded  as  the  centre  of  the  trade  of  several  of  the 

versity  of  tke  State  of  Pennsylvania."  By  an  act  of  the  neighbouring  states ;  for  by  means  of  canals  and  ex« 

legislatttre  m  1791,  it  was  considerably  new-modelled  oellent  turnpike  roads,  a  connexion  is  opened  with  the 

sod  iiberally  endowed;  and  it  has  now  for  a  long  most  distant  parts  of  the  interior;    a  canal-  is  now 

period  held  an  eminent  rank  among  similar  institu<«  constructing  between  the  Swetara  branch  of  the  Sus^ 
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quehannah,  which  ig  to  communicate  with  the  Schayl- 
kill  and  the  Delaware ;  and  a  commanication  was  at 
one  time  contemplated,  and  may  yet  be  carried  into 
effect,  between  this  Utter  river  and  Lake  Erie,  a  dis* 
tance  of  560  miles.  In  1816,  the  shipping  belonging 
to  this  port  amounted  to  no  less  than  101,830  tons. 
The  principal  exports  are  iron,  brass,  copper,  iron  uten^ 
sils  of  every  description,  candles,  paper,  ropes,  with 
the  productions  of  the  soil,  such  as  wheat  and  flour, 
beef,  pork,  wool,  leather,  furs,  hemp.  The  imports, 
on  the  other  hand,  consist  of  all  kind^  of  British  manu- 
factures :  wine,  gin,  glass  from  France  and  Holland ; 
rum  and  sugar  from  the  West  Indies  ;  teas,  nankeens, 
silks  from  China  and  the  East  Indies.  With  all  the 
other  states  Philadelphia  holds  a  regular  interchange 
of  productions  and  manufactures. 

Philadelphia,  thus  eminent  in  a  commercial  capacity^ 
is  yet  probably  more  distinguished  for  the  extent,  va- 
riety, and  excellence  of  its  manufactures.  The  steam- 
engine  was  early  introduced  into-this  town,  and  is  now 


Salubritjr. 


what  is  unknown  in  the  country  parts  of  Penns^lnQit,  PkihA 
that  nearly  one-half  of  the  children  bom  in  Philadd-   ^ 
phia  die  under  two  years  of  age,  chiefly  from  a  diieise  ^^^ 
m  the  stomach  and  bowels;     In  the  autumns  of  179S  J^ 
and  1797,  the  city  was  visited  by  yellow  fever;  at  the 
former  period  4000,  and  at  the  latter  1 200  penons  fell 
victims  to  its  ravages,    in  July  and  August,  the  warmeit 
months  in  the  year,  the  greatest  numtor  of  deaths  take 
place. 

The  inhabitants  of  Philadelphia  connst  of  people  Uh^ 
from  almost  every  quarter  of  the  world,  though  thne  u^ 
of  English,  Irish,  and  German  extraction  prefkuninate. 
They  all  retain  an  unshaken  attachment  to  the  respec- 
tive countries  from  which  they  emigrated,  as  the  enu*      I 
meration  of  their  benovolent  institutions,  given  lot 
former  part  of  this  article,  decidedly  shows ;  and  it  may 
yet  be  several  ages  ere  this  spirit  be  entirely  remodel 
The  citizens,  whatever  be  their  country  or  their  origin, 
are  all  characterized  by  industry,  correct  conduct,  asd 
a  deep  respect  for  religion.    Every  thing  like  abject 
poverty  is  Unknown ;  and  the  richer  classes,  in  the  u 


invariably  used  in  all  large  manufacturing  establish-  ^         <      r -  * 

ments.   Steam-engines  and  steam-boats  are  indeed  more  tide  of  dress  and  the  luxuries  of  the  table^  rival  the  in- 

common,  if  possible,  in  every  district  of  the  United  habitants  of  the  great  towns  of  Europe.    The  variety 

States  than  iii  Great  Britain.     In  Philadelphia  are  se-  of  religious  denominations  is  extremely  great ;  Pretby* 

veral  iron  and  brass  founderies ;  manufactories  of  steam-  terianism  is  the  most  conounon.     This  city  has  long  beta 

engines,  of  lead,  copper,  &c.  to  a  great  amount,  also  of  the  chief  residence  of  the  Friends  or  Quakers ;  their 

glass,  leather,  ropes,  earthen- ware,  &c.  The  number  number,  however,  is  rather  diminished ;  but  they  ire 
of  paper-mills  in  the  city  and  neighbourhood  is  very 
great ;  and  printing  is  carried  on  to  a  higher  extent 
here  than  in  any  other  town  of  the  United  States. 
Philadelphia  is  uao  celebrated  for  its  distilleries  and 
breweries,  particularly  for  an  excellent  porter  brewery. 


*         _  -  — ^  —  — -  ■ '     — — »  — —  — ^  — 

distinguished  by  the  same  pure  and  virtuous  conduct 
which,  whatever  opinions  we  mav  form  of  their  theo- 
logical principles,  has  long  gained  them  the  respect  of 
all  nations.  The  population  of  Philadelphia  in  1790 
was  4fS,52$  ;  in  1802, 62,000 ;  and  in  1810,  the  date  of 


Many  vessels,  some  of  considerable  size,  are  built  of  the  last  census,  91^,247 ;  this  number  is  now,  it  ii 

pine  at  this  port  thought,  much  augmented. 

Philadelphia,  though  it  lies  in  the  same  latitude  as        See  Morse's  American  Geography;  Mease's  Piditrt 

Naples,  partakes  nothing  of  a  similar  climate,  except  ^Philadelphia;  Clarkson's  Life  of  Penm;  and  War* 

irooably  for  a  month  or  two  in  the  middle  of  summer,  den's  Account  of  the  United  Staiee,    (t.  m.) 


P 

It  has  indeed  been  not  very  inaccurately  characterized 

as  a  compound  of  all  climates,  vailing  at  the  different 
aeaaons  of  the  year,  from  the  seventy  of  Norway  to  the 
heat  of  the  torrid  regions.  The  warmth  of  the  sum- 
mer at  Phihidelphia  is  unknown  in  the  correspondent 
latitudes  of  Europe  and  Asia ;  while  the  intense  cold 
of  winter  can  hardly  be  conceived  by  the  inhabitants 
of  Scotland,  though  this  country  is  situated  above  16 
degrees  farther  north  than  the  city  which  we  are  con- 
sidering. The  most  agreeable  months  are  April  and 
May,-^>iSentember,  October,  November. 

Philadelphia,  as  may  be  supposed  from  the  variable 
nature  of  the  climate,  is  not  very  remarkable  for  salu-  retained  for  little  more  than  half  a  oentuiy,  as  in  1564, 
brity.  There  are  indeed  not  wanting  instances  of  per-  in  the  reign  of  Philip  II.  a  Spanish  fleet  having  bsea 
sons  who  attain  to  extreme  old  age,  who  even  have  sent  out  to  make  a  conquest  of  them,  they  were  named 
outlived  a  century ;  and  the  members  of  the  Society  of  the  Philippine  Islands,  after  that  maouch.  The  )ii- 
Friends,  a  class  of  men  distinguished  everywhere  for  nillas  is  a  term  which  has  also  been  long  applied  to 
regularity  and  temperance,  are  in  general  healthy,  and  them,  and  which  Pinkerton  regards  as  the  most  papa- 
see  more  thiui  the  average  terms  of  years.  But,  with  lar  and  correct  They  have  ako  been  denominatsd  the 
these  exceptions,  the  climate  of  this  city  is  not  favour*  Bisayaa  or  Islas  de  Pintados  or  Painted  Islands,  ths 
able  to  health  and  longevity.    Dr.  Morse  mentionsy    inhabitants  having  been  accustomed  to  paint  their  bo* 


PHILIPPINE  ISLANDS,  or  Manillas,  a  largest^ 
group  of  islands,  lying  south-east  from  Chtnay  and  noA  ud  i 
of  what  has  been  termed  the  Eastern  Archipelago,  arc 
situated  between  &"  and  20P  north  latitude,  and  114* 
and  126''  east  longitude.  They  are  extremely  nome- 
rous,  amounting  to  about  twelve  hundred,  or  whidi 
fbur  hundred  are  of  considerable  extent  and  imports 
ance.  They  were  fi^t  discovered  by  Magellan  *,  who 
took  possession  of  them  in  the  name  of  the  King  of 
Spain,  and,  aa  he  landed  on  them  on  the  annivenaiy 
of  St  Lazarus,  denominated  them  the  Islancb  of  St. 
Lazarusi  in  honour  of  that  Saint.  Thia  appellation  thej 


•  The  island  fhvt  viiited  by  Magellan  was  Zebu,  in  which  he  wai  Kceived  widi  great  kindnea,  and  the  king  of  whid»,  wilfa  . 
nobility,  he  penusded  to  embrace  the  Chriitian  religion.  He  afterwardf  sailed  to  the  onall  iaUmd  Mactan,  caet  of  Zcbik  Thii  Ida 
vas  governed  by  two  king^  one  of  whom  haying  reftued  to  pay  tribute  to  the  king  of  Spam,  Magellan  had  reoourM  to  anna,  and  ia  aa  •- 
gageiiicnt  which  in  oonaequence  took  place,  this  celebrated  nayigator  lost  his  life,  ere  he  had  aooomplished,  what  he  uniibniily  had  rqprdod 
as  practicable,  the  circomnavigatioii  of  the  globe.  He  was  succeeded  in  the  command  by  Sebastian,  a  person  who  profed  himself  worthy  d 
the  appointment ;  and  under  his  direction,  the  ship  Vittoria,  the  only  one  remuning  of  five,  of  which  the  squadron  at  first  eoootted.  tr- 
rived  at  Seville  on  the  7th  September,  1522,  after  an  absence  of  within  fourteen  days  of  three  years,  being  the  first  ship  that  aittmosvi- 
gated  the  globe.  Before  their  arrival,  the  crew  were  reduced  to  eighteen  out  of  two  hundred,  and  thirty-aevfo,  the  number  to  whidiibe 
expeditioii  origbaUy  amcmntod.  The  Vitunia  it  calculated  to  have  saUad  14,000  lenguesi  and  tQ  hate  erased  the  eqaaSor  aa  ta  thia 
six  times. 
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IM  dies  befiirc  the  arrival  of  the  Spaniarda.  The  name,  in 
»  honour  of  Philip,  however,  is  that  by  which  they  are 
^  now  generally  designated. 

^    Of  these  islinds  the  largest  is  Manilla»  or  Luzon, 
being  about  500  British  miles  in  length,  by  a  medium 
breidth  of  100.  A  chain  of  mountains  extends  towards 
(be  etflt,  the,  whole  length  of  the  island ;  it  is  traversed 
by  many  beautiful  rivers,  and  is  distinguished  by  a 
nst  nnfflber  o^  lakes,  some  of  them  large,  particularly 
that  from  which  the  river  Manilla  takes  its  rise.    The 
phyuosl  ajtpearaiice  ia  thus  considerably  diversified, 
aid  it  is  characterised  by  the  most  luxuriant  fertility, 
god  with  due  cultivation  might  soon  become  one  of  the 
fliost  vslnable  islands  connected  with  this  part  of  the 
lorld.^"  Manilla,  the  capital  of  this  island,  as  well  as 
d  sll  the  Spanish  settlements  in  the  Philippines,  is," 
(a  use  the  words  of  an  acute  writer,  '^  a  tolerably  large 
dty.   It  is  well  built»  the  houses  are  handsome,  and 
there  sre  magnificent  churches.    It  is  a  fortified  city* 
illatted  in  a  most  advantageous  position,  on  the  banks 
of  t  considerable  river,  which  washes  its  walls,  and 
w1)ose  divided  branches  completely  traverse  the  island 
ofLu2on.,  The  entrance  of  the  river  is  shut  by  a  bar, 
vbfch  becomes  dangerous  when  the  sea  is  rough.  There 
vu  a  plan  of  no  great  labour  to  have,  instead  of  the 
bvi  a  commodious  basoni  which  would  have  been  per- 
fectly calm  and  safe.  They  began  it,  but,  soon  fatigued, 
thej  abandoned  the  design  I"   Small  vessels  only  can 
come  np  to  the  town ;  and  Cavite,  nine  miles  distant, 
at  the  mouth  of  the  river,  is  regarded  as  the  port  of 
of  Manilla.    The  town  has  frequently  been  visited  by 
earthquakes^  which  have  proved  very  destructive.  The 
number  of  inhabitants  is  above  30,000.    The   other 
chief  towns  of  this  island  are,  Caceres,  New  Sego- 
via, Hondo,  Passacao.— -Of  Magindanao,  or  Mindanao, 
whidi  is  next  to  Manilla  in  size  and  importance, 
an  account  has  already  been  given,  (Vide  Magin- 
danao, Vol.  XIII.  p.  243.)  and  it  need  here  merely 
be  mentioned,  that  the  capital,  which  is  of  the  same 
oame  as  the  island,  and  u  neither   large  nor  cele- 
brated, is  situated  on  the  eastern  coast,— -and  that 
the  Spaniards,  though  masters  of  but  a  small  por- 
tion of  it,  have  succeeded  in  planting  several  colo- 
m'es  oD  it,  the    chief  of  which  is  Sambuang  on  the 
iouth-east — Palawan,  180  miles  in  length  by  about 
50  io  breadth,  is  the  most  westerly  of  the  Philippine 
isiaods,  and  the  largest  of  the  group  termed  Calamianes. 
The  Spaniards,  though  they  have  made  several  at- 
tempts, have  not  yet  been  able  to  make  a  conquest  of 
this  island.     They  have,  however,  succeeded  in  esta- 
bfishing  a  garrison  on  the  north-east  end  of  it,  at  a 
place  atUed  Tatay.    The  king  of  Borneo  possesses  very 
cxtenaive  settlements  on  it,   while  the  natives,  now 
cotnparatively  few  in  number,  can  hardly  be  said  to 
cs\)o7  *Qy  fixed  abode,  their  situation  being  determined 
by  the  movements  and  operations  of  their  invaders.-*i 
^loo,  whida  lies  nearly  in  a  straight  line  between 
Mindanao  and  Borneo,  is  about  thirty-six  miles  long 
and  twelve  broad.    It  is  chiefly  remarkable  for  its  po- 
puloDsness^  containing  «bput  60,000  souls, — a  number 
fccoanted  for,  from  the  advantageous  situation  of  the 
ialaod,  which  renders  it,  in  some  respects,  the  empo- 
num  of  the  ooaimerce  of  the  adjacent  islands.    The  in- 
babitants  are  Mahometans,  and  are  distinguished,  as 
■bill  afterwards  be  shown,  by  the  piratical  life  which 
they  have  for  centuries  led ;  the  island  is  governed  bv 
a  Saltan,  whose  territories  include  a  variety  of  small 
idsnds  in  the  neighbourhood.— Of  the  other  islands, 
vhich  we  h«Te  not  time  to  specify  more  minutely,  the 
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most  important  are,  Mindoro,  Pani, '  Boglas,  Zebu,  Pbliippine 
Leyte,  Samar,  Mactan.    They  are  all  characterized  by    ^*°^ 
the  same  features  as  those  already  described,  beau^t  "'"^"' 
fertility, '  diversity  of  physical  appearance,   resulting 
from  the  variation  of  mountains,  rivers,  lakes,  valleys,' 
with  which  they  are  embellished.  They  all  also  present 
volcanic  appearances,  and  most  of  the  islands  abound 
with  lava  and  volcanic  glass,  sulphur,  and  hot  springs ; 
though  these  appearances  are  so  trifling  and  minute,  as 
not  materially  to  dinrinish  the  beauty  of  the  physical 
scenery  which  these  islands  every  where  present. 

These  islands,  with  all  their  fertility  and  natural  ca- 
pabilities, remain  still  in  a  comparatively  desolate  state. 
The  natives  are  indolent  and  inactive,  and  prefer  living 
on  the  simplest  and  coarsest  productions,  rather  than 
submit  to  exertion  to  improve  their  condition,  or  en->  * 
large  their  comforts ;  and  the  Chinese,  who  were  re- 
markable for  industry,  they  always  regarded  with  jeal- 
ousy, and  at  length  expelled.  The  insecurity  of  pro- 
perty, and  the  hurricanes  with  which  the  islands  are 
so  of^n  visited,  may  also,  in  some  measure,  be  regarded 
aa  the  cause  of  this  indolence  and  want  of  enterprise.    . 

These  islands,  as  ahready  mentioned,  were  discovered  History, 
by  Magellan,  and  were  afterwards  made  a  conquest  of 
by  a  Spanish  fleet  sent  thither  from  Mexico.    The  is- 
lands are  so  numerous  and  so  extensive,  that  in  one 
expedition,  or  even  in  one  age,  it  would  not  be  possible 
to  conquer  them ;  and  accordingly  the-^Spaniards  be- 
came possessed  of  them  slowly,  island  by  island ;  nor 
are  they  yet  masters  of  the  whole  group.    Zebu  was 
the  first  which  they  attacked  and  subdued ;  and  a  few 
years  afterwards  they  effected  a  settlement  at  the  mouth 
of  the  Manilla  river,  and  constituted  the  town  of  Mant- 
illa, (the  metropolis  of  the  island  of  the  same  name,) 
the  capital  of  the  Spanish  possessions  in  the  Philip« 
pines.    The  Spaniaids,  in  the  mean  time,  continued  to 
extend  their  conquest  in  this  immense  group ;  but  they 
did  not  on  every  attempt  experience-  success.    The  is-    ' 
land  of  Gooloo,  for  example,  repulsed  the  assailants 
with  ^eat  slaughter;,  and  the  inhabitants  of  this  is- 
land, m  defiance  of  every  attempt  to  crush  them,  have 
for  nearly  three  centuries  been  the  piratical  soourgea 
of  that  quarter  of  the  world,  and  have  proved  most 
destructive  to  its   commercial  and  social  interests. 
Nor  have  the  Spaniards  merely  been  unsuccessful  in 
their  endeavours  to  obtain  possession  of  aU  these  is- 
lands.   The  possession  even  of  those  they  have  con^  • 
quered  they  have  not  been  allowed  to  ei^oy  in  tranqoilli*  • 
ty  or  ib  safety.    The  colony  of  Manilla  was  attacked  bv 
Chinese  pirates  in  1574,  who  were  indeed  repulsed,, 
but  not  without  the  loss  of  much  blood  on  both  sides. 
When  the  Dutch  establiahed  themselves  in  India,  a 
war  commenced  between  them  and  the  Spaniards, 
swhich  was  not  terminated  for  nearly  half  a  century. 
Natives  of  China  had,  in  the  meantime,  emigrated  thi« 
ther  to  such  an  extent,  that  in  l6S9  their  number 
amounted  to  30,000,  moat  of  whom  had  settled  in 
Calamba  and  Binan.    Though  these  emigrants  were 
remarkable  for  industry  and  inoflensiveness,  the  Spa- 
niards had  long  entertained  a  deep-rooted  dislike  to 
them;  and,  at  the  period  last  mentioned,  made  an  attack 
upon  them,  and  effected  so  dreadful  a  havock  of  them, 
that  in  a  short  time  they  were  reduced  to  7000,  who 
surrendered  at  discretion.    This  dislike,  however,  still 
continued;  and  in  1757,  the  Viceroy  of  the  Philippine 
Islands  dispatched  all  the  Chinese  to  their  own  coun- 
try ;  and,  in  order  to  preyent  their  return,  he  appro- 
priated a  certain  place  for  the  reception  of  such  Chinese 
as  should  come  in  a  oonunercial  capacity;  and  no  na« 
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PhOipp'iie  tiv«8  6f  China  have  stnee  beeif  poraiittad  to  Mlahliah  Bot^fidl  toav^  OumMfeg.  TotlMt*ind%notimdw<  Fmn 

liUod*.    themselTes  in  thcte  ulands,  i^oept  sack  as  were  «oiu  lioDs^^the  Spaoiardi  have  added  hortM,  barned  catde,  m 

'    '    ■    '  verted  to  the  Chmtian  religion.  which  have  multipb'ed  to  such  an  eirtent  that  they  now  ^ 

A  war  having  in  176I  broken  out  between  this  ooon*  con  wild  in  the  meuntaitis :  sheep,  geeie,  gnpei,  ip^     ] 

try  and  Spain.  Ibrces  were  sent  the  following  ywt  wheat,  &c.    The  iaUmds  beve  never  been  inf^cd  with 

from  ihe  East  Indiea,  under,  the  command  of  Geneinl  tigers,  or  any  atrong  carnivorous  animals.    Mmei  of 


bay 
pected^  the  Spaniards  were  unprepared,  and,  after  a  avail  themselves, 
siege  of  twelve  days,  the  dty  surrendered  at  discretion.        In  a  commercial  capacity  these  islands  hsve  not  is  c«4 
The  inhabitants  were  admitted  as  nrisooers  of  war  jret  attained  to  mudi  eniinenoe.    They  fbm,  however, 
upcm  their  parole  of  honour ;  but  all  toe  native  Indians,  m  a  considerable  degree,  the  centre  oif  intercourse  be- 
to  condliate  their  affections,  .were  dismissed  in  safety,  tween  China,  Japan,  and  the  Spic^  Islandi,  and  Aty 


Manilla,  with  the  port  of  Cavite,  remained  in  the  hand  connect  the  Asiatic  and  American  commeroe.   They  are 

of  the  English  till  1 764,  when,  peace  having  been  con«  thus  destined,  at  no  veiy  dirtant  period,  to  form  the  great 

doded  between  ^e  two  naUons,  these  conquests  were  emporium  c^  trade  between  these  two  continent,  and 

restored  to  the  Spanish.    Since  this  period,  these  colo-  the  islands  in  the  Pacific  and  South  Seas ;  but  at  ne- 

nies  have  not  been  disturbed  by  any  European  ene.  sent  their  importance  is  limited  chiefly  to  two  or  three 

mies,  though  they  have  been  much  infested  by  the  ships  which  pass  annually  between  them  and  A^l« 

piratical  forces  of  those  ishmds  not  subject  to  the  Span-  co^  on  the  western  coast  of  Spanish  Americs.  Thej     I 

ish  government,  Sooloo,  Mindanao,  &c. ;  and  such  is  also  carry  on  a  small  trade  with  theXhinese,  with  the     ! 

the  wiberal  policy  of  the  flovemmeiit,  that,  though  from  Malays  of  fiomeo,  and  the  British  in  our  aettlementi     j 

these  cruiaers  extensive  cbmage  is  sustained,  their  ships  in  India.     The  extent  of  their  connexion  with  the 

captured,  their  coast  plundered,  Uieir  people  massacred  latter,  (for  with  regard  to  the  rest  we  have  no  infonna- 

or  carried  into  slavery,  they  will  not  allow  the  native  tioo,)  may  be  known  from  the  following  statement 

Indians  to  carry  'arms.     The  Spaniards  are  not  at  From  180%  to  1806  inclusive,  there  was  imported mto 

present,  nor  ever  have  been,  possessed  of  one-half  of  Manilla  frdm  British  India,  goods  and  treasure  to  the 

these  islands..  Those  of  them  that  remain  unconquered  amount  of  only  £286,000;  while  the  exports,  duiisg 

have  each  its  own  sovereign  and  its  own  laws ;  but  the  same  period,  amounted  to  about  double  that  som, 

the  aboriginal  inhabitants  of  the  whole  are  of  the  same  or  to  £516,356.    The  native  Indians,  besides,  cttry  on 

nee,  and  are  still  distinguished  by  similar  manners,  among  themselves,  in  the  different  islands,  a  barter  for 

customs,  and  institutions.  their  respective  productions.    Gold  is  the  representa- 

Ciknate.         Theae  ialands,  though  they  lie  within  the  tropics,  are  tion  of  value  and  medium  of  exdiange.    Their  im- 

not  distinguished  by  that  intense  heat  which  is  gene-  ports  consist  of  India  piece  jroods,  particularly  doths, 

rallv  found  in  places  of  the  same  parallel  of  latitude,  handkerchiefs,  chints ;  also  European  cutlery  and  iron 

This  has  been  accounted  for  from  the  vast  number  of  of  all  descriptions.     From  the  Chinese  they  ohtain 

extensive  lakes,  and  consequent  moisture  with  which  silk  goods,  lackered  ware,  teas,  China  ware,— moit  of 

they  abound.    They  possess,*  however,  all  the  other  whidi  they  again  export  by  the  ships  for  Acapolca 

KculiariUes  c^  a  tropical  climate.    The  raina  begin  in  Their  exports,  which  have  not  been  so  extentive  as 

ay,  and  continue  till  September,  or  even  longer,  and  they  must  soon  become,  are  casta,  gold-dust,  pepper, 

are  succeeded  by  a  general  and  uninterrupted  spring,  tortoise-shell,  wax,  vrild  honey,  amber,  marble,  tar, 

which  prevails  till  the  ensuinff  May.    Vegetation  of  cochineal. 

every  description  is  peculiarly  luxuriant,  insomuch  that       The  character  and  condition  of  the  inhabieants  ouj  ^ 

it  is  a  work  of  almost  insuperable  difficulty  to  keep  the  be  inferred  from  what  has  been  already  advanced.  ^ 

eultivatcd  lands  free  from  weeds  and  insects,  the  latter  Their  houses  are  formed  of  bamboos,  covered  with 

of  which  are  a  source  of  great  annoyance,  if  not  of  palm  leaves,  and  raised  on  pillars  to  the  height  of  eight 

danger,  to  the  inhabitants.    The  winds  are  periodical ;  or  ten  feet    Their  chief  food  is  rice.     They  have  lavs, 

and  violent  storms  and  hurricanes  are  very  frequent,  and. punish  crimes,  of  which  adulteiy  is  leckoned  the 

and  are  productive  of  great  devastation.     These  islands  chief.    They  have  ever  been  distinguished  by  indolence 

are  also,  as  stated  above,  subject  to  earthquakes.    By  and  want  of  enterprize;  but  though  living  in  a  state 

an  earthquake  (1645)  a  third  of  the  town  of  Manilla  of  barbarism,  thev  afford  interesting  examples  of  miU* 

was  destroyed,  and  SOOO  of  the  inhabitants  perished.  ness  and  benevolence.    Very  few  of  them  have  been 

Produe-         Of  these  islands,  the  productions  are  not  essentially  converted  to  Christianity ;  and  the  illiberal  trestment 

tioBs.         difierent  from  those  of  the  other  Asiatic  islands  of  the  they  have  uniformly  experienced  from  the  Spaniardii 

same  latitude ;  rice,  different  kinds  of  pulse,  as  mongos,  have  inspired  them  with  no  ambition  to  acquire  the 

patani,  kidney-beans,  and  millet;  the  palm  tree,  the  spirit  and  manners  of  a  refined  people.    But  the  great 

sugar-cane,  the  bread-firuittree,the  plantain, the  orange,  characteristic  of  these  people  is  a  universal  tendency 

and  mango  trees,  the  areca  or  betel  nut,  and  varidus  to  piracy, — which  no  exertions,  not  even  the  autboniy 

others,  common  to  a  tropical  climate.    The  tobacco  of  of  their  chiefs,  have  yet  been  able  to  counteract,  and 

these  islands  was  long  reckoned  the  best  in  Asia,  and  in  which  they  exhibit  the  greatest  enterpriae  and  des- 

was  exported  in  great  quantities.    The  mountains  af-  terity.    Vessels  of  a  peculiar  shape  and  sixe  they  mahs 

ford  excellent  timber,  both  for  ship  and  house-build-  fbr  the  express  purpose  of  piratical  expeditions.    How« 

ing;  and  the  bamboos,  of  which  the  houses  of  the  na-  ever  little  they  may  disregtfd  the  property  of  otbezs* 

tives  are  constructed,  attain  here  to  an  unusual  size,  they  have  laws  and  regulations  1^  which  they  sre 

PigSv  fowls,  ducks,  goats,  and  buffaloes  are  reared  under  themselves  connected  together,  and  which  it  is  reck* 

the  same  roof  as  the  inhabitants.     The  mountains  oned  dishonourable  to  violate.    These  islandera  ate 

abound  with  deer;  the  woods  and  fields  with  quails,  generally  tall  and  handsome;  in  some  places  they  go 

pigeons,  partridges,  &c.  and  the  eea  is  stocked  with  an'  naked;  in  others  they  wear  a  kind  of  loose  shirt  with 

almost  endless  variety  of  fish,  of  which  the  islanders  do  loose  drawers ;  and  in  other  respects  they  exhibit  slight 
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Lmi  v|riitfiiiiioffiunetar,B§iiiAyBid«^  .^g$dehiltemH" 

pT  $y9Bfie,  (ttioagh  of  the  Mine  origisi)  lolittte  connect-  nTnipra.    (&] 
"^  e£  ml  ^GstteFMl  aver  sa  greet  •  munlw  of  idande.    «         PHILOSOl 

See  Fwyei  ef  Miydlen^  Dempier^  De  Vug^  Le  Pe*  XIV.p.673i^ ,   ^- 

loiiw.   $eeForeiri  r<g^«^  to  Piyve  /  ScDneterfroir-  169- 

•  ■ 

PHOSPHORESCENCE. 

Int.  Thib  ii  a  mne  tiheft  Imh  been  m^  to  a  properly  eianiinidl(;ie  their  po wen  of  abtoebingligh^  ititsii^  PiMMpbor. 

IN^  wMdhjemy  mbrtences  pyi<«  or  emtttmg  light  under  fiffent  t^^spoie  them  to  the  direct  raya  of  the  eim  for    emiice. 

'**'  oertiin^ciieitinflluioee.    Thaii«h  the  terfiti  would  lead  *lew  annates,  cr  even  seeondi.    The  mode  of  pro*  ^"^  y  "^^^ 

M  to  imagine  tfai^  it  depended  en  the  pt^Hsnc^  #r  ducing  the  renilti  by  electricity  or  friction,  require  no 

ndterontteahmeombuationofphoaphoitiarithasw  .aotioe,  ex«aptthat  the  foire  er  quantity  of  -  the  latter 

xoaneotion  with  that,  in  Uij  of  the  inatancea  wbereit  that  ia  requited  in  different  eatea  la  very  variona. 
dcinix«,.aa&r  at  kaat  aa  chemical  examinationa have  yet  Pi^^inr^.^^^  «/•  r«...#. 

procaeded.    Indeed,  in  evc^  caie,  the  whole  of  theae  Phosphorescence  oflntecU. 

processet  sate  ao  my«terioua»  that  we  cannot  pretend  to    '  In  the  animal  caaation;  the  property  of  eteitingliffht  Pbotphor- 
^hrow  any  light  on  their  reel  nature,  and  muat,  there-    ia  confined  to  the  inaeot  tribe  and  to  fiahea;  eppeiraig  cwenae  of 
lbre,oaDtantouraelveawithtreatii^ofphoBphoraacence    to  be  very  limited  in  the  former,  but,  aa  we  bone  to  ^"*^^ 
mcidy  as  a  &ct ;  aa  a  branch  of  natural  hiatory^notmg    ahow  hereafteriuniveraal  mthektter.    WcahaUfimt 
thoaa  drcumelancea  with  regard  to  it  that  are  the  moat    deacribe  the  inaeeta  which  poiaeasthiai^uali^,pramia- 
intereiting.  ing  at  the  aame  time  thet  we  do  not  mMgme  aU  the 

We  moat,  however,  caution  onr  readera  againat  ima*  luminoua  spedee  to  be  yet  known. 
aiaiiii  that  the  varioua  phoephoreneea  which  we  ahall  Thia  property  haa  been  obaerved  in  the  genera  Eh^  Lampyrii. 
ae8cru)e  ariae  from  a  common  canae,  or  have  any  tar,  Lampyria,  Fnlgeea,  Soek^endra,  Fanatta,  Limuhw, 
coDDection;  <yr  that  we  have  here  pkoed  them  together  Gidathia,  and  Lynceoa;  but  the  obeervitfkma  of  na- 
from  eonceiviDg  that  they  were  all  porta  of  one  aubie^  turaliata  on  moat  of  theae  have  been  alight.  We  may 
On  the  contrary,  it  ia  most  evident  that  the  phoaphoiw  nodca  the  moat  remarhahie.  The  Lampyria  noetiluca 
ieKcaee  of  minenda  must  depend  en  drcumataneaa  k  our  common  gkyw-wocm,  bemg  an  inaeet  tofenUy 
utterly  diflSerent  from  thoae  which  canae  vegetable  mat*  well  known  to  moat  penona.  In  thia  animal  the  light 
ton  and  aninmla  to  yield  light  In  theae  two  dapait-  pioeeedi  from  a  pale  met  on  the  under  aide  of  the  ab. 
nmu  also  there  appeaea  no  aneiqgy  in  the  aouice  ef  domen  towaida  tne  taiL  Though  without  winge,  it  ia 
tbelomtnoua  appearance;  nor  ere  we  even  aurethat  the  female  of  a  winged  beetle  eo  unlike,  that  the  two 
among  the  anJBMd  creation  poaeasaed  of  tjda  remaifcaMe  would  never  be  imagmed  to  belong  to  one  apeaea. 
property,  we  have  any  reason  to  refer  the  light  to  a  But  the  male  alae  givea  lisiit,  aa  haa  lately  been  asoar^ 
CDounon  cause.  Iti  trii&,  aU  theae  phaoomeoa  aeem  tained;  yet  not  nearly  so  oriUiantaa  thatof  te  faBooJe, 
to  be  united  by  little  more  thm  a  common  term ;  aad^  It  ia  produced  from  four  email  pointa  on  eadi  of  the 
thoefore^  following  the  general  usage,  we  shall  proceed  two  UNtaegmenta  of  the  abdomen.  Bodi  the  male  and 
to  trait  cithern  hi  one  artada  Amalehave  the  power  of  esBtinffuiahing  the  light  at 

But  if  we  cannot  diatinguiah  the  canaea  of  thia  ap.  pleaaure;  and  they  can  dao  render  it  for  a  abort  time 
|)eaniios,wecmiatany  rate  diadnguidithoae  by  which  more  brilliant  than  ooinmpn.  The  Lampyria  aplcndi- 
It  it  cadted,  or  the  drcumatanoee  under  whidi  it  qi«  dole  and  hemiplera  are  dao  lominoua;  and,  in  die 
Mirt»  Thcee  aeem.  to  be  five.  Some  aobatanoea  emit  fermer,  the  ligttt  ia  viaihk  when  the  ineect  ie  qn  the 
figfat  ^jfBH  their  temperature^  are  railed ;  and  thia  is    wing. 

iQore  pnticuhorfy  the  case  with  mineral  aubatanoea ;  1^  theae  observationa,  long  ainoe  made,  we  most  add 
wliedier  these  are  natural  ceiBpounda,  or  minerals,  prob  n  few  very  recent  onee  from  Monaieor  M aeaira,  whose 
perly  so  called,  or  dienncal  cmes,  such  aa  the  earthy  experimenta  agree  in  acme  pointa  with  thoaaof  former 
BKtiinieaad  alkaline  aalte;  or  the  metallic  ozideei  or;  obeervere,  and  diliar  in  others.  These  obaervatkma 
luthr,  the  eimple  eattha.  Othera  «mit  light  after  hav*  were  made  on  the  Lempyria  noctaaca,  and  we  prdBtf 
iDKbeen  previouely  eacpoaed  to  ita  actien  without  any  recording  them  in  aa  brief  a  manner  oe  we  can,  to  any 
mration  of  temperature ;  a  phenomena  which  ia  alao  attempt  to  reconcile  them  with  former  onea ;  as  we 
ooofined  to«the  same  daaaea  ef  sobstancea.  Electricity  know  not  to  whom,  among  di  the  natoimlists  who  have 
ocites  it  alao  in  certain  casea;  but  the  action  of  thaa  inveatigated  thia  anlnect^  credit  ia  moat  dne^ 
*  erase  ia  ooBiparattvely  rare.  As  it  is  exdted,  in  the  The  abdomen  in  this  insect  oonaiata  of  ten  aegmente, 
fcurth  {dace,  by  fitctian,  presaare,  or  ^eMission,  it  ia  the  three  last  ef  which  are  of  a  yellowlih  oolopr  be* 
for  better  known,  not  cnly  in  many  nunenJs,  but,  &i  Iheath,  the  last  of  aB  befaig  of  the  same  colour  above, 
niiiaily,  in  the  case  of  soger;  and,  fondly,  it  appears  to  while  all  the  rest  of  the  My  ia  brown;  On  the  back 
oocnr  spontebeonaly,  or,  at  least,  wiA6at  any  exdting  there  iaa  remaAaUe  ridge,  ruaninff  ftein  the  thorax  to 
V  erasewhidi  eanbe  aacertained;  aa  ia  die  ease  for  the  the  end  of  the  tail.  The  moat  brOBant  light  is  emitted 
aost  part  hi  animal  and  is  vegetable  aubstancea.  from  the  middle  of  the  two  antmenultinuite  aegmente, 

-  Inieakkigtheeeesperimentabymeanaofheat,itia  andfremtheaideaaf^kst  The  liriit  exhibited  1^ 
gmerally  auffident  to  place  the  suUtaucotobe  tried  the  other  parte  of  the  abdomen  is  ftdde,  and  aa  if  it 
«ti  an  heated  body  of  iron  or  baked  day.  The  excep-  waa  obecured  by  eome  coveriw,  except  that  them  ia-a 
tiotts  we  diall  niita  in  their  proper  phaxa  hereefter.  aingle  luminoua  point  on  the  fourth  eegment.  A  folnt 
Ihe  heat  nmat  not  be  red,  leer  that  light  should  Inters  light  ie  abo  displayed  by  die  hinderendof  thedorsal 
t»e  with  the  alposphoreeeence,  and  the  aubataneaa  muat  tine.  Whenlheenimdiaatliber^,  thel%ht  ii^coo« 
be  examined  ma  dark  reeuk    vnmbodieaaretebe  ee^uendydewnweid,  butittuena  tbetaBupaadi^ 


452 


PHOSPHORESCENCE. 


PtioBphor.  ute9|  apparently  for  the  purpose  of  display.  At  sun- 
cicence.  fig^^  ^^e  light  disappears,  with  the  exception  of  the 
''^'^'y'^  two  bngbt  points  of  the  last  sefrments ;  and  it  begins 
first  to-be  visible  at  seyen  or  eight  o'clock  in  the  even- 
ing. M.  Macaire  is  further  of  opinion,  that  the  lumi- 
nous points  of  the  last  segments  are  far  less  under  the 
will  of  the  animal  than  the  other  portions. 

He  objects  to  the  opinion  that  the  light  of  the  glow- 
worm is  intended  as  an  attraction  to  the  male,  not 
only  because  the  male  is  itself  luminous,  but  because 
this  property  continues  throughout  the  season  when 
there  is  no  intercourse  of  this  nature.  Even  at  the 
very  moment  that  the  insect  quits  the  egg,  when  it  is 
a  little  greenish  worm,  not  more  than  the  twelfth  of 
an  inch  long,  it  displays  the  two  luminous  points  at 
the  end  of  the  tail.  As  it  grows,  the  body  becomes 
.  black,  though  no  change  of  shape  takes  place,  and  the 
light  continues  to  increase  during  the  whole  of  this 
process. 

Our  Buthoris  remarks  on  the  powers  of  the  animal's 
will  over  the  light>  appear  much  more  particular  and 
accurate  than  those  of  his  predecessors.  Sometimes 
noise  or  agitation  cause  it  to  extinguish  the  light,  yet 
this  does  not  always  happen.  A  sudden  blow  generally 
has  that  effect,  but  if  the  insect  is,  on  the  contrary,  much 
teased,  the  light  is  augmented  instead  of  being  dimi- 
nished. The  light  of  candles  or  lamps  has  no  effect 
on  it,  but  that  of  the  sun  seems  in  some  way  accessory, 
if  not  necessary,  to  the  luminous  effect,  as  in  the  cases 
of  the  minerals  which  phosphoresce  from  exposure  to 
it.  When  the  insects  were  inclosed  in  a  box,  they  sel- 
dom showed  their  light  when  this  was  opened  at  night, 
particularly  on  the  first  day*  But  by  covering  one 
side  of  it  with  a  glass»  and  treating  them  in  the  same 
manner,  they  always  yielded  a  brilliant  light  at  night 
When  the  light  is  about  to  be  extinguished  voluntarily, 
it  first  disappears  from  the  foremost  segments  and  pro- 
ceeds backwards ;  though  the  two  luminous  points  on 
the  la4t  often  continue  to  shine  after  the  rest  has  ceased. 
M.  Macaire  attempted  in  vain  to  discover  by  what 
means  thu  observation  was  produced.  He  is  confident 
that  no  membrane  is  drawn  over  it ;  but  having- traced 
some  flesh-coloured  filaments  into  the  luminous  organ, 
he  considers  that  the  cause  consists  in  some  species  of 
nervous  action.  No  effect  on  the  strength  of  the  light 
was  produced,  as  far  as  his  observations  went,  by  depri« 
vation  of  food,  or  by  thundery  or  stormy  weather. 

The  Lampyris  Italica  is  far  more  brilliant  than  these, 
and  is  the  common  fire-fly  of  Italy.  The  ladies  in  that 
country,  according  to  Sir  James  Smith,  stick  these  in- 
sects into  their  hair  at  night  as  ornaments ;  and  a  simi- 
lar practice  with  regard  to  some  other  luminous  in- 
sects, is  followed  by  females  in  India.  It  is  probable 
that  all  the  species  of  this  genus  have  the  same  proper* 
ty»  but  it  has  not  been  absolutely  ascertained. 
E)ater.  ^°  ^^^  genus  Elater,  the  Noctilncus  is  the  common 

fire^fly  ^ef  the  West  Indies.  This  insect  is  about  an 
inch  long,  and  one-third  of  an  inch  broad,  and  it  gives 
out  its  principal  light  frpm  two  transparent  tubercles 
on  the  thorax;  there  are  also  two  luminous  patches 
under  the  elytra,  which  are  not  visible  except  when 
the  insect  is  flying,  when  it  appears  adorned  with  four 
brilliant  gems  of  a  most  resplendent  colour,  besides 
which  the  whole  body  is  so  luminous  that  the  light 
shines  out  between  the  abdominal  segments  when  they 
are  separated  by  stretching  the  body.  The  light  is  so 
considerable  that  the  smallest  print  may  be  read  by  it ; 
and  it  is  said  that  in  former  times  the  inhabitants  of 
St  Dominffo  not  only  used  them  as  lights  for  domestic 
purposeflb  »^  iued  to  tie  them  on  thm  persons  in  tnu 


veiling,  in  hunting,  and  in  fishing.  Tby  ik  iln  hoi 
used  as  decorationB  on  holidays;  the  young  menfu.  *><» 
tening  them  to  their  persons  and  horses,  and  thus  ira].  ^ 
loping  about  the  streets  so  as  to  present  a  moving  blut 
of  light  The  ladies  are  also  adorned  with  tbemv 
gems.  In  the  same  genus  the  ignitus,  and  mtiiy 
others,  are  known  to  be  luminous  ;  *but  it  is  not  certain 
if  all  the  species,  which  amount  to  twelve,  have  thii 
property. 

Among  the  Hemipterous  insects,  the  Fulgon  is  not  igi, 
conspicuous  for  its  light.  It  is  not  known  how  ncay 
of  the  species  possess  that  quality,  but  it  has  been  ob. 
served  in  the  Lantemaria;  the  Candelaria,  and  the  Pyr. 
rarinchus.  The  first,  or  the  lantern*fiy,  is  a  native  (^ 
South  America.  In  this  tribe  the  luminous  matter  a 
contained  in  a  transparent  snout,  or  projection  of  tb 
head,  which  is  differently  shaped  tn  the  difierent  ipe- 
cies.  The  lantern-fly  is  two  or  three  inches  in  bigth, 
and  the  luminous  orgsn  is  so  large,  that  the  lii^ht  which 
it  produces  is  very  considerable ;  quite  sufficient  for 
reading  the  smallest  print.  In  t^e  Scolopendra,  tht 
Electrica  and  Phosphorea  are  both  luminous,  and  tht 
former  *  is  a  common  insect  in  our  gardens.  It  is  sus- 
pected that  other  species  in  this  genus  have  also  die 
same  property.  In  the  genus  Pausus,  which  we  men.  (« 
tioned,  the  Sphssrocerus  is  known  to  be  luminous,  sul 
the  light,  which  is  feeble,  proceeds  from  the  anteom. 
Oth^r  genera,  besides  those  which  we  first  mentioned, 
also  exhibit  these  faint  partial  lights ;  as  the  Noctui 
psi,  the  Bombyx  cossos,  and  some  other  moths,  and  in 
these  it  is  produced  in  or  about  the  eye.  It  is  aiis 
suspected  by  Lamarck,  that  the  Chiroeoelis  bifenestnU 
has  a  luminous  organ ;  and  it  has  further  been  observ- 
ed, that  the  Ocelli,  in  the  Elytra  of  Buprestis  ooellats, 
are  luminous.  The  same  is  suspected  to  be  the  casein 
the  Gryllotalpa  vulgaris ;  and  we  have  httle  doubt 
that  it  will.be  found  in  many  others  where  it  has  not 
yet  been  observed.  ' 

The  observations  on  the  nature  of  the  InmxnoosDat*  obI 
ter  are  very  scanty,  and  we  are  indebted  for  sooie  of  wl 
the  principal  ones  to  Mr.  Macartney.    That  it  is  la  ><^ 
some  cases  a  permanent  substance,  independent  of  the  ■* 
will  of  the  insect,  is  ascertained  by  the  fact,  that  the 
boys  in  the  West  Indies  rub  their  faces  with  the  dead 
body  of  a  fire  fly  to  nudie  them  shine  in  the  dark,  in 
both  the  glow-worms,  the  Ehiter  noctUucus  and  the  ig- 
nitus, Mr.  Macartney  found  that  the  light  pnceedca 
from  a  substance  resembling  the  oomnon  fat,  or  inter- 
stitial  matter  of  insects,  but  of  a  yellower  colour.   Be* 
sides  this,  he  found  under  the  laist  abdominal  segmcot 
two  minute  oval  sacs,  formed  of  an  elastic  spiral  fibre 
similar  to  that  of  the  trachee,  eontakiing  a  soft  yellov 
substance,  of  a  closer  texture,  like  thai  which  lines  tbs 
adjoining  region,  and  affording  a  more  permanent  tai 
brilliant  light    This  light  is  less  under  the  control  of 
the  insect  than  that  from  the  adjoining  luminous  sab> 
stance,  which  it  has  the  power  oi  voluntarily  extin- 
guishing, not  by  retracting  it  under  a  membrsne,  as 
Carradori  supposed,  but  in  some  other  manner  which 
could  not  be  ascertained    It  is  further  auapected  dut, 
in  this  animal,  the  whole  interstitial  matter  is  lomiiw 
ous ;  and  De  Geer  observed,  that  there  are  two  lomii^ 
ous  patches  under  the  elytra,  and  that  the  intervals  be* 
tween  the  abdominal  segmenta  gare  light  when  the 
animal  was  stretched. 

M.  Macaare's  observations  on  the  kiminoiis  organ  do 
not  differ  very  materially  from  those  of  Mr.  Macartney, 
but  are  more  minute,  and  epparentlv  more  aoeunte' 
The  inner  surface  of  the  three  ust  abaomiiMl  segnems 
ia  Qovexed  with  a  pale  ydkiwiah  eubetance,  which  ap« 
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phw*  pears  lemi-tnnsptfint    Bat  the  microscope  discov^n  immediate]/.    If,  on  the  other  hand^  a  gfow-worm  is  PftbtpHor- 

i^-  it  to  be  formed  of  numerous  minute  fibres,  ramifying  tn  exposed  to  cold  when  in  a  luminous  state,  the  light  di- .  esceno^. 

'^  t  complicated  manner^  and  phosphorescent     When  minishes,  and  is  extinguished  as  soon  as  the  tempera-  "'^ 

tbk  substance  has  been  removed,  the  luminous  appear-  ture  has  fallen  below  lO*".    At  0°  the  insect  dies ;  but 

aoce  of  the  tail  ceases ;  and  it  is  owing  to  the  transpa-  even  then  a  heat  of  25°  will  make  the  light  re-appear. 

jtDCj  of  the  segments  under  which  it  lies  that  the  light  If  it  is  killed  by  cutting  off  the  head,  or  if  the  luminous 

ii  at  all  visible.    In  the  two  posterior  luminous  points  part  is  cut  off,  the  light  ceases  in  about  five  minutes*; 

the  same  fibrous  substance  is  found,  butof  a  morecom-  but  after  a  short  time  it  begins  again  to  recover,  and 

pet  texture.  the  light  may  then  be,  maintained  or  re-produced  for 

The  immediate  cause  of  the  light  has  not  been  ascer-  two  or  three  days  by  the  application  of  heat    The  in- 

taioed  in  the  Fulgoras,  nor  in  the  Pausus.     But  in  the  sect  that  dies  a  natural  death  preserves,  in  the  stmm 

Scolopendra  electrica  there  is  a  luminous  matter  secret-  manner,  a  feeble  phosphorescence  for  two  or  tHiee 

ed  over  the  surface,  which  may  be  taken  off  on  the  days. 

hmd,  where  it  continues  to  shine  for  a  few  seconds.  It  had  been  remarked  by  former  observers,  that 
The  chemical  cause  has  rather  been  guessed  at  than  * '  when  a  glow-worm,  in  the  act  of  shining,  was  plunged 

ascertained.  .  It  is  known  that  phosphoric  acid  is  an  into  water,  the  phosphorescence  ceased  in  a  few  mi- 

iogredieot  in  animal  substances,  and  therefore  it  has  nutes  if  it  was  alive,  and  in  an  hour  or  two  if  dead. 

been  supposed  that  this  luminous  matter  was  phos-  M.  Macaire  considers  this  tobeamerecaseof  tempera- 

pboras.    This  is  doubtful.  ture,  similar  to  these  above  mentioned,   fiut  if  it  is  plao- 

Ic  is  a  secreted  substance,  in  the  first  placp,  because  ed  in  alcohol,  it  is  extinguished  in  two  minutes,  ana  th» 

vhai  extracted' from  the  receptacles,  it  was  restored  in  light  cannot  again  be  restored  by  heat    In  the  same 

two  days.    3eing  dried^  it  becomes  glossy  like  gum,  way  it  is  extinguished  by  the  mineral  acids,  and  tbait 

sod  loses  its  luminous  property,  but  recoveas  it  again  in  proportion  to  their  strength, 

oa  being  moistened.    When  kept  moist  after  extrao-  ^  When  this  insect  was  placed  in  a  receiver,  and  the 

tion,  it  continues  luminous  for  some  time.     By  some  i|ir  exhausted,  it  died,  and  of  course  swelled,  eo  as 

nafuraJists  it  is  said  to  have  iU'brilKancy  increased  by  sometimes  to  burst    No  light  could  then  be  excited 

heat,  and  by  being  placed  in  oxygen  gas,  and  to  b«  ex-  by  the  application  of  heat,  but,  on  letting  in  air,  itim- 

tioguished  by  cold,  and  by  hydrogen  and  caiimnic  acid  mediately  appeared ;   while  these  results  were  inva- 

gtses.    Hence  Spallanaani,  and  others  following  him,  riablein  a  great  number  of  experiments.    If  the  insect 

OQDduded  that  the  phenomenon  arose  from  the  slow  was  introduced  while  in  a  luminous  state,  and  the  air 

mmbustiQn  of  pbospnorus.    But  Carradori,  on  the  con-  exhausted  gradually,  the  light  was  diminished  in  pro- 

twy,  observed  that  the  luminous  matter  of  the  Lam-  portion,  until  it  was  totally  extinguished.    On  letting 

pjns  Italica  abcme  alike  in  vacuo,  in  oil,  and  in  water ;  the  air  agun  in  it  is  restored ;  and  this  experiment  may 

a  fact  which  ia  sufficient  to  set  aside  this  hypothesis,  be  repeated  with  the  same  results  many  times  in  suc- 

Mr.  Macartney'a  experiments  coincide  with  Carradori's,  cession  on  the  same  insect 

ami  as  he  further  found  that  the  luminous  substance  ^^  Both  in  oxygen  and  in  aaote  the  light  appeared  to  be 

^is  not  susceptible  of  inflammation  by  applying  flame,  increased;  but  the  insect  seemed  to  aimer  inconvw- 

cr  a  hot  iron  to  it,  and  that  it  had  no  effisct  on  the  tber-  nience,  and  it  was  soon  extinguished.    In  chlorine  it 

numeter,  it  h  veiy  certain  that  it  is  not  phosphorus,  died  immediately,  with  the  loss  of  its  lieht ;  but  on  ap- 

sod  that  the  light  is  not  produced  by  any^  combustion,  plying  heat  the  light  re^qppeared,  not  nowever  as  be- 

Toos  fitf  formef  observers ;.  but  we  must  now  notice  rore,  but  of  a  red  colour^  which  also  soon  ceases.    Hy- 

^  most  recent  observations  made  by  M.  Macaire.  On  drogen,  carbonic  acid,  nitrous  .gas,  with  carburetted 

iaunerdng  a  glow-worm  alive  into  warm  water,  of  the  and  sulfihuretted  hydrogen,  extuiguish  the  light  quick-^ 

tempcratnie  of  1 1®  Reaumur,  it  became  restless ;  and  ly,  and  it  is  not  in  any  <tf  these  cases  restored  by  heat* 

vhen  the  heat  was  raised  to  22°  it  began  to  give  out  It  will  be  seen  how  thiese  experiments  stand  when  com- 

iight   At  3S^  it  beoune  still  brighter,  but  shortly  after  pared  with  those  of  former  observers  ;  and,  as  far  aa  we 

^AQimal  died  ;  yet  the  li|pit  was  not  extingui^  can  jttdf;e,  from  the  manner  in  which  this  oomnmni» 

«L   Bot  at  46"^  it  cmied  altog^er.    The  same  expe-  cation  is  drawn  up,  we  should  feel  no  hesitation  in 

nment,  frequently  repeated,  gave  mean  results,  irom  giving  superior  credence  on  aU  diiq>uted  pomts  to  M. 

vhich  it  was  deduced  that  the  light  appeared  at  a  heat  Macaure's  experim^ts. 

Tsrji'ng  from  SO"  to  26%  and  ceased  at  one  varying  No  effects  were  produced  by  electricity,  in  induit- 

^  47«  to  501^.    When  the  heat  of  the  water  was  ever  mode  it  was  applied.    But  the  effect  ^galvanism 

osmtaioed  at  88%  the  phosphorescence  continued,  al-  was  to  excite  the  lummons  action  in  the  living  animal^ 

tbottgh  the  animsil  was  aead :  and  when  it  was  suffisred  while  it  also  ceased  when  the  circuit  was  interrupted, 

to  subside  below  20^,  the  light  went  out    When  the  The  same  effects  were  produced  on  the  dead  insect, 

i<ttect  waa  thrown  into  water  heated  to  35%  or  40%  it  and  even  on  the  luminous  part  of  the  body,  when  se- 

<iied  instantly,  but  shone  very  bright :  but,  on  raising  parated ;  and  that  happened  even  where  no  e&ct  wae 

^  heat  ten  d^fiprees,  the  light  was  extinguished,  and  produced  by  ordinary  electricity.    But  in  the  vacnum^ 

lutthing  could  revive  it  again.  galvanism  was  ine&ctaal,  and. the  light  could  not  be 

Corresponding  appearances  took  place  wben  the  ani-  renewed  by  it 

mi  was  heated  to  similar  temperatures  in  sand,  or  whei^  M.  Macaire  found  that  •  the  luminous  matter  itself; 

ever  moisture  waa  not  present ;  except  that  in  these  when  separated,  waa  trsnaliicent  and  ^llowish,  that  it 

<isea  the  phoaph<»«scence  ceased  at  lowe|rtemperalure8»  became  dark  on  drying,  and  appeared  to  consist  of 

as  invariably  happens  w.hesever  the  luminous  matter  grains  having  a&  oKganie  structure.    Its  specific  m- 

hecomeA  dry.     The  same  results  were  obtained  from  vity  was  somewhat,  greater  than  that  c^  water.    £»« 

<ittd  glow.wonnai,  nrqfvided  they  had  neither  been  posed  to  the  effectatSf  dmess.  and  moisture,  it  gave 

<b>ed  up  nor  ezp^sea  to  a  greater  i^ieat  than  46o  or  50^.  the  same  results  as  .in  ./ormer  experiments,  and  waa 

The  rays  of  the  sun,  concentrated  by  a  lens,  produce  also  excited  by  heating  as  far  as  42o  of  Reaumur,  when 

the  same  effect  «4  lu^  and  exiate  the  pheaphoracenGe  it  was,  extinguished.    It  jdao  oeaaea  to  ahine  in  vaeu^a 
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PhospHor.  and  is  re-^excited  iiy  tfae  «Aniiaioii  pf  fair ;  in  other  re-  nodce,  becaoae  we  arie  fMj  jenrible  thU:  tey  fane  hm 

etcence.    gpects  being  affected  by  the  different  gases  as  it  if  when  not  yet  been  quite  abandoiied«  in  spite  of  the  evidence  «3 

'     ^  ~^  in  the  animal.    When  heated  before  the  fire  it  ceases  resjpectipg  the  real  cause  which  htt  been  pradooed,  n 

to  shine,  and  when  it  is  burnt,  gives  the  stnelL  of  burnt  .and  whida  ought  to  satisfy  the  most  speeulati?e  or  is, 

,  horn,  with  a  slight  trace  of  ammonia.    The  mineral  credulous, 
acids  dissolTc  it  when  warm,  and  it  copmunieates  a       Mayer»  and  others  who.  followed  lam,  conadend 

bluish-green  colour  to  the  sulphoric ;  'but  on  saturat«  that  this  pheqoraeDon  depended  op  the  same  ctuie  u 

ing  the  acid  with  an  alkali,  no  light  is  re^prodnced.  It  the  tight  emitted  by  the  diamond  and  other  lubitinces 

is  not  soluble  in  oils,  either  hot  or  cold ;  but  ceases  to  after  exposure  to  the  sun's  rays.    He  lapposed  thit 

ahine,  and,  as  is  supposed^  from  the  exclusion  of  air.  the  sea^water  absorbed  light  wmdi  it  afterwards  nn 

Ether  and  alccrfiol  render  it  white  and  opake,  and  de-  ouL  ^  OAers  were  content  with  calling  Uie  Hght  |Sxii. 

atroy  the  phpspboc^sceiioe.    Pure  potash  dissolves  it,  phoric»  and  with  supposing  that  seSf water  wu  en. 

and  acquires  a  light  orange  colour;  end  saturation  dowed  with  the  property  of  phosphorescence;  aiofau 

.    with  an  acid  does  not  restore  it   -It  is  also  destQayed  .tion  just  bb  satisfactory  as  all  those  m  wfaieh  woidi 

by  corrosive  sublimate^  and  other  metallic  salts.    So  finr  are  substituted  fivr  meaning,  ct  in  which  one  tens  ii 

from  being  soluble  in  boiling*water,  it  appears  to  ae-  changed  for  another*    As  if  these  hypddieses  were  nqt 

quire  from  itrB  greater  degree  of  oonsistenoe.  unintelligible  enough,  this  phcnoinenon  was  slso  ittrv 

M.  Macaire  concludes,  strangely  enonj^h,  as  it  aiqpears  buted  to  electricity,  although  Ihe  sli^test  atteadoD  to 

to  us,  by.  deterwninff  that  this  lummoua  matter  is  the  nature  of  this  power  mij^t  have  shown  that,  under 

diie^y  compoaed  of  albumen.  no  drcuQisCanoes,  could  the  electric  actiau  be  exdted 

With  respept  tothettse  or  design  of  this  proriBion,it  within  a  body  of  water,  and  by  the  mutnsl  coUiaoaof 

eeems  fully  as  obscure  as  the  cause.    It  has  been  sup<«  its  own  parts.    Another  party  attributed  the  lightlo 

posed,  indeed,  (and  the  poets  have  made  nse  of  the  the  putrefaction  of  sea-water,  although  it  was  notei. 

.thooght,^  that  Uie  fetnale  glow-worpi  made  the  signal  plained  what  the  oonnectioQ  was  between  potre&ctioD 

to>the  otner  sex.    But  the  male  is  also  provided  with  and  pho^horescence.    But  the  leakt  knowledge  of  ici- 

it,  and  in  the  other  luminous  flies  both  sexes  have  the  water  mint  have  shownt  thai  except  in  some  fewnre 

"property  alike^    It  has  been  thought  a  mode  of  de-  eases,  such  as  in  calms  in  the  tropical  latitudes,  whoe 

fence;  but  surely  it  is  much  more  likely  to  be  the  re^i  many  animals  are  present,  the  waters  of  tilie  sea  are  oot 

verse.    So  atleastthooghttheauthorof  die  well  known  aulgect  to  this  chuige.    On  die  contrary,  and  fortes 

iableof  the  niffhtinj^e  and  the  glow-worm*    That  it  eons  as  obvious  as  on  the  land,  nature  has  nuide  ample 

should  assist  me  anianal  in  pursuing  its  prey,  or  in  provision  in  the  sea  as  she  has  done  in  thestmoipheR, 

Avoidinff  injuries  is  very  possible ;  but  we  ftarthat  we  for  the  speedy  decempoaition  and  diss^attoo  of  ill 

must  stul  confess  our  ignorsnoe  of  the  real  de8i||ns  of  audi  dead  animal  matter  aa  might  nnder  dbst  ekmnt 

.this,  as  weU  as  of  the  ten  thousand  varieciea  m  the  nosioos  to  its  inhahitaiits.    T&  wavea»  the  tidai,  the 

forms  and  properties  of  Uie  annual  creation,  which  al«  currentSf  and  mdbaUy  other  causes,  eAct  in  theoeeui 

most  seem  to  us  as  if  they  were  meant  to  show  the  ex-  what  storaas  coin  the  air,  a  renewal  of  alpeipekul 

hystless  resources  of  nature,   the  wantaamess,  we  stale  of  purity.    Theexperimentaof  Dr.  floJuBienude 

might  almost  sa^,  which  she  displays  in  the  means  of  a  nearer  approximation  to  the  tme  cause*  1^  ihowiDg 

procuring  happiness  to  myriads  of  different  animals,  that  theluimnoua  secretkm  or  matter  attschsdto  the 

when,  for  auarht  we  can  conjecture  to  the  contrary,  a  mucus  of  certain  fishes,  was  diffusible  in  water.  But 

•very  few  wcnud  have  served  the  same  purposes.  that  even  this  is  not  the  true  one^  we  shsll  JM] 

On  lAtmifum  Marine  Jnimali.  The  luminons  appearance  of  the  sea  hss,  by  nwi- 
On  lumi-  There  are  iew  phenomena  in  nature  much  more  ners  and  fishermen,  as  by  philosophers,  besn  sttiM- 
Dous  ma^  Jtariking  than  the  luminoos  appearauce  exhibited  by  ed  to  aome  inherent  property  in  the  water  itadC  eod, 
xineimi-  the  water  of  the  oeean,  particularly  in  tempestuous  Uke  all  splendid  and  striking  phenomena  has  been  itt|p- 
n>^i<*  .  weather;  terrific,  in  particular,  to  landsmen  m  these  posed  to  arise  from  mystcnoifs  and  recondite  qfu&f 
cases,  as  it  is  splendent  and  beautiful  in  the  cshns  of  which  it  was  fruitless  to  in<|oiie  further  about  Hence 
aummer.  It  has  accordingly  not  only  been  an  object  they  have  negiected  investigationa  more  within  thdr 
of  much  remark  among  common  observers,  but  has  reach  than  in  that  of  philosophers,  or  they  m^ht  lev 
exdted  the  attention  of  naturalisia  at  dl  times,  so  as  since  have  not  only  shown  what  the  real  sest  and  ovv 
to  have  led  to  mudi  discussion.  From  the  thne  of  gin  of  this  mpearance  was,  but  have  assisted  us  at  the 
Pliny  downwards,  fteqoent  inquiries  have  been  made  moment  in  the  enumeration  we  shall  attempt  to  maiv 
respecting  the  cause,  and  accordingly  many  different  of  those  bodies  in  whidi  the  piiutieity  lesJiy  doei  l^ 
theories  bve  been  profiiBred.  Soeae  of  these,  asusoal,  aide.  To  mariners,  pro^sionaliy  and  Mraditadf 
have  been  pure  hypotheses,  even  in  modem  timei^  auperstitioos^  the  light  dicited  by  waler  hss  been  a 
where  expenment  was  easyt  nnd  its  necessity  in  all  firuttfnl  souree  of  prognostkss,  aa  idl  meteoric  nbeD0O^ 
audi  cases  acknowledged.  Were  this  not  a  teeffo/eat  na  are  respecting changea  in  the  weather.  Tnstab^ 
resource  of  phikoophers  in  many  other  departments  of  degree  of  phosphorescence  in  the-aea  is  the  finemnnff 
natural  sdence,  we  might  be  surprised  tnat  such  ex*  of  a  storm,  is  a  creed  as  fimdy  fixed  among  them  as 
planarions  shodd  have  been  olBnrM  even  within  a  few  it  is,  that  dianges  in  the  weather  are  govoned  by  ]«• 
years,  and  in  a  ease  in  which  investigatkm  was  so  riods  in  lunation,  are  directed  by  the  moon,  JAan^ 
easy.  every  day's  experience  ooDtradicti  them*  not  Icai  m 
.  With  these  persons,  as  with  natttraKsta  in  general,  the  one  case  than  in  the  other.  That  it  may  be  Mai- 
it  was  long  taken  fior  granted,  as  it  u  even  yet  by  toady  connected  with  peculiar  states  of  the  atmoiiihaa 
eeeae,  that  this  property  bdonged*to  the  water  itseU;  we  do  not  however  deny;  and  tkua  theiefin  it  nay 
not  to  any  hedm  contaiMd  in  it  Hence,  instead  of  really  sometiraes  forerun  chuMs  of  vreathersdfieieDt- 
axannniiig  into  its  teal  seat,  they  were  indnoed  to  Ij,  when  added  to  ttepieyaifflig  pMJttdibeB»  (opeq)^ 
ipeeubtednitseaMn.  A  fiwr  of  these  tfceeriee  dessrve  toate  this  eonmpn  error. 
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kor.  Later,  or  more  aeenraUl  MtonliBts  and  aeitiieo  also^ 
»  hive,  however,  observed  that  some  marine  worms  and 
"^  iQsecU  were  luminous ;  and  thus  it  was  admitted  that 
some  at  least  of  the  lominous  appearances  of  tho  jms 
might  be  produced  by  these.  Still  this  was  held  to  be 
iodependent  of  the  general  luminous  property  so 
widely  extended  through  die  ocean;  while  many  natii- 
rtiists,  who  had  ascertained  the  phosphorescent  power 
of  lome  species  of  marine  animals^  denied  it  to  all  tho 
rest,  and  pecsisted  in  affirming  that  this  quality  de- 
poided  on  something  inherent  in  the  ooean  itsel£  At 
cae  time,  and  that  jDot  very  long  ago,  the  Nereis  noetic 
Ittca  was  supposed  to  be  the  only  luminous  creature  in 
the  Beat  and  thus  H  was  thought  that  wherever  the 
%ht  depended  on  an  animal,  it  was  produced  by  this 
worm.  By  degrees,  however,  others  were  added  to 
the  list  by  voyagers  and  naturalists;  yet  even  when 
it  had  been  considerably  increasei:,  the  popular  belief 
was  not  shaken.  Such  a  persistence  in  wilful  error 
ought  have  excited  surprise,  had  it  not  also  happened, 
that  not  only  was  the  general  subject  overlooked,  but 
that  even  the  very  existence  of  the  myriads  of  minute 
aumab  that  crowd  the  waters  of  the  ocean  to  a  de- 
gree that  appears  almost  miraculous  was  unsuspected. 
We  shall  immediately  show,  not  only  that  there  are 
naoy  himinoias  ••^wwi^  in  the  sea  that  were  not  sus« 
'  to  posaess  this  property,  but  that  probably  it 
to  every  marine  animal  living  as  well  as  dead, 
and  t&at  uncounted  and  tincountable  myriads  of  minute 
cnajUires  reside  in  the  ocean,  which,  with  scarcely  any 
exceptions,  have  been  overlooked  by  all  naturalists. 

We  aie  indebted  to  Dr.  MaccuUoch  for  having  first 
bnmgfat  the  whole  of.this  question  into  one  dear  point 
of  view,  in  his  work  on  the  Western  Islands  of  Scot- 
land, and  for  so  great  an  extension  of  the  luminous 
property  to  the  Baarine  species,  as  to  have  erected  this 
into  a  general  law ;  and  we  ^all  therefore  borrow 
fiom  his  writings,  the  following  facts  relating  to  this 
cnriona  labgect,  as  well  as  the  conclusions  which  he  has 
drawn  from  them. 

Itnrast,  in  die  first  place,  be  remarked  respecting 
sea-water,  that  it  is  far  less  frequently  pure  than  is 
imanned.  Within  the  vicinity  of  lana  it  ia  so  yery 
rsrely  m  that  state,  that  it  will  not  often  fall  to  the  lot 
of  anobasrver  to  find  it  so,  although  this  is  generally 
beheved  to  be  the  case^  and  that  it  appears  stdSciently 
bright  and  dear  on  a  superficial  view,  not  only  to  a 
common  obsenrer,  but  even  to  one  lonff  practised  in 
optical  researches,  and  alive  to  minute  custinctions  of 
thiA  nature.  We  have  observed  on  several  occasions, 
that  not  only  it  may  contain  animal  matter  in  a  state  of 
aolation  wimoat  any  sensible  diminution  of  its  trans* 
parency,  but  Uiat  it  may  abound  with  aiumalculae 
without  showing,  from  this  cause,  the  slightest  degree 
of  torbidness  or  opadty,  and  consequently  without 
exdting  the  smallest  suspidon  respecting  itspimty. 
It  is  probable,  however,  from  our  own  observations, 
ai  well  as  from  those  of  Mr.  Scoresby,  that  there  is  an 
epical  effect  jmiduced  by  the  presence  of  animalculi^ 
which  has  hitherto  been  a  source  of  difficulty  to  phi« 
kiophers.  It  is  known  that  the  colour  of  sea-water 
taries  absolutely,  and  independently  of  any  effects 
arinng  from  the  state  of  the  atimosphere.  'On  our  own 
coasts,  and  nnendly  in  the  vidnityof  land,  it  is  green, 
•opposing  tSat  it  is  dear  or  transparent,  and  free  from 
nrad  or  any  visible  matter  mechanically  suspended  in 
it  To  judge  of  that  colour  truly,  we  must  however 
riew  it  in  «  bottom  of  white  sand,  or  recdye  white 
light  through  it;  and  no  where  ia  it  seen  so 


as  in  the  breakm|^  of  a  wave  in  the  sunshine,  when 
the  white  foam  is  intermixed  with  the  thin  edge  of 
the  surf.  Now  in  the  ocean,  on  the  contrary,  or  far 
from  land,  the  green  colour  disappears,  and  it  becomes 
blue;  and  that  also  independent  •  of  colour  derived 
from  the  sky.  This  distinction  appears  to  depend  on 
the  presence  or  absence  of  minute  animals,  whidi  are 
to  be  foiind  in  the  green  water,  but  are  wanting  itv  the 
blue. 

When  the  water  is  green,  however,  it  is  also  not  un« 
common  to  find  that  it  has  undergone  a  loss  of  trans- 
narenqr*  Sometimes  this  is  so  slight  that  it  cannot 
be  discovered  without  care;  at  otheraf  it  is  Very  sensi- 
ble, and  the  effect  resembles  that  which  Would  follow 
from  introducing  into  it  a  small  quantity  of  milk.  Now, 
if  we  attend  to  these  appearances,  when  eTzmmmg 
the  luminous  property  of  the  sea,  we  shall  find  Uiat  it 
dways  jrields  most  light  in  proportion  as  its  trans- 
parency  is  least  perfect;  and  we  shdl  dso  discover  in 
.such  cases  that  it  containrthe  greatest  number  of  ani- 
rods.  Further,  when  the  opacity  or  milkiness  is  con^ 
siderable,  the  microscope  detects,  besides  living  ani- 
mals, a  quantity  of  delicate  fibrous  matter  diffused 
througlvit.  In  a  few  instances,  this  b  so  abundant  as 
to  be  rendered  highly  sensible  by  re-sgents,  and  to  be 
even  discovered  by  evaporation,  and  heating  the  resi- 
duum  to  buriiing.  In  making  these  experiments  on 
sea-shores,  we  must  however  be  careful  not  to  con- 
found with  this  kind  of  opaque  matter,  the  fine  mud 
which  is  brought  down  from  the  land  by  rivers,  or 
Ibrced  up  from  the  bottom  of  shallow  seas  by  pdes  of 
wind; 

When  the  sea-water  is,  on  the  contrarj^,  blue  instead 
of  green,  it  is  neither  opaque,  nor  does  it  contdn  ani«- 
malB.    In  the  same  cases  it  gives  out  no  light;  but  aa 
errors  may  arise  in  the  examination  cf  this  property,' 
we  must  here  make  some  distinctions.    When  we  say 
that  it  gives  out  no  light,  we  only  mean  that  this  is 
the  case  aa  long  as  it  contdns  no  visible  anirada.    It 
does  not  present  that  diffused  and  fdnt  phosphores- 
eence  so  generd  in  green  water;  but  the  presence  or 
passage  through  it  of  any  marine  uiimd  may  still  be 
attended  by  luminous  appearances.    It  aho  liappens 
that  even  m  the  wide  oceauy  and  in  the  midst  of  a 
blue  sea,  tracts  of  light  will  occur  at  night  when  dl 
the  surrounding  water  is  dark ;  but,  in  such  instances, 
it  will  always  he  (bund  that  in  these  places  the  sea  is 
discoloured  or  turbid,  and  the  microscope  will  then 
also  show  us  that  it  abounds  both  in  living  •nimaU  and 
in  diffused  animd  matter. 

If  we  have  thus  succeeded  in  establishing  these  pro« 
podtions,  the  water  of  the  sesi  when  in  a  state  of  puri- 
ty, yields  no  light,  supponn^  also  that  it  contains  no 
yinple  animals.  In  proportion  as  it  becomes  green^ 
which  seems  to  be  the  result  of  some  admixture  of 
foreign  matters,  living  or  dead,  or  both,  its  tendenqr 
to^  show  light  increases,  and  is  greatest  when  it  is 
mSky,  at  which  time  it  is  easy  to  discover  that  it  oon« 
tains  dead  and  living  matters,  both  invisible  to  the 
naked  eye.  Hence  it  is  a  le^^timate  oondusioiif  that 
the  phosphoresoence  of  sea- water  is  a  property,  not 
bdongmg  to  itsd^  but  to  substances  accidentally  con- 
tdnedinit 

That  we  may  attempt  to  ascertain  what  those  sub- 
atanoes  are,  we  may  first  remark,  that  at  a  certain  p^ 
nod  after  the  death  of  fishes,  they  become  luminous, 
even  befiire  nutrefiustian.  In  fiurt  this  property  disap- 
pearsbefore tne  proper  putrefaction  process  ^as  commen- 
ced. It  ia  at  the  same  tma  mow  xwftarkahlem  some  fish 
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than  in  oihen,  although  it  occurs  in  the  whole  as  far 
•8  our  observations  go.    It  is  popularly  remarked  to 
be  especially  prevalent  in  the  whiting ;    but  we  think 
that  the  reason  of  this  is  not  only  very  intellijf^ble,  but 
that  in  assigning  it  we  shall  also  explain  why  it  has 
been  overlooked  in  the  other  fishes  in  which  it  occurs. 
Among  fishes,  the  whiting  is  one  of  those  wh\ch  goes 
aoickest  into  the  putrefactive  states  while  in  others 
vbat  process  is  far  more  tedious ;  in  some  indeed  that 
is  so  mudh  the  case^ '  that  th^  may  even  be  dried 
without  experiencing  it  at  all.     This,  in  particular,  is 
true  of  the  salmon,  the  skate,  and  some  others^  while 
the  turbot,  the  sole,  the  dory,  and  many  more,  can 
be  preserved  for  days  without  undergoing  any  chnnge. 
Now,  as  we  iiave  shown  that  the  luminous  process 
occhirs  in  a  stage  intermediate  between  the  death  of 
the  animal  and  the  first  occurrence  of  the  putrefiiction 
process,  it  is  not  difiicult  to  see  how  that  has  been  over- 
looked in  those  fish  which  take  it  in  slowly.    In  fact, 
these  fishes  are  eaten  long  before  it  has  commenced ; 
sRid  as  it  is,  when  intended  for  this  purpose,  that  ob- 
servers are  chiefly  familiar  with  them,  it  is  not  surpris- 
ing if  this  phenomena  has  been  so  often  overlooked.  It 
is  only  necessary  to  keep  the  whole  of  them  a  sufficient 
length  of  time^  to  find  that  they  will  all  become  phos- 
.phorescent 

Now  it  happens,  that  during  this  luminous  stage,  as 
well  as  after  it,  there  is  a  solution  of  some  of  the  solid 
'matter  of  the  fish  going  on ;  or,  if  not  an  actual  solution, 
ardisintegration  of  the  cellular  or  muscular  fibre.  This  is 
diffusible  through  the  water,  and  may  easily  be  examin- 
ed by  the  microscope;  at  times  indeed  by  the  naked 
eye.  tar  a  short  time  afler  it  has  been  thus  separated, 
it  retains  the  luminous  property,  provided  it  was  in  a 
^phosphorescent  state  before ;  and  it  is  in  this  way  that 
a  portion  of  water  may  be  rendered  luminous  for  a 
•short  time  merely  by  agitating  a  luminous  fish  in  it. 
This  is  the  explanation  of  the  experiments  of  Dr. 
Hulme,  which  led  many  persons  to  imagine  that  the 
luminous  appearance  oi  sea-water  was  derived  from 
putrescent  animal  matter.  But,  in  the  first  place, 
,  there  is  no  putrescence  in  this  case^  as  that- term  is 
(generally  understood  ;  besides  which  the  light  is  very 
transitory.  It  is  a  mistake,  moreover,  to  suppose  that 
the  lif;ht  resided  in  the  mucus  of  the  skin,  and  that  in 
agitating  the  fish  in  water  this  was  the  substance  that 
carried  the  liffht  with  it  In  succession,  all  the  mus- 
cular and  cellular  matter  of  the  animal  becomes  lumi- 
nous, though  the  surface  alone  may  appear  so  at  first, 
because  there  the  first  change  occurs.  It  is  easy  to 
aee  this  by  watching  the  progress  in  any  fish,  and  it 
will  be  found  that,  at  one  period,  the  whole  animal  is 
luminous  throughout,  and  as  if  transparent. 

It  is  now  plam,  that  if  all  the  fibrous  matter  thus 
separated  from  fish  at  a  certam  stage  after  deatht  were 
permanently  luminous,  we  might  thus  account  for  the 
phosphorescence  of  turbid  water,  or  of  that  in  which 
the  milkiness  above-mentioned  is  discernible.  But 
that  is  not  the  case ;  since,  as  we  just  remsrked,  the 
luminous  prpperty  of  this  matter  speedily  disappears^ 
We  have  also  ollten  succeeded  in  procuring  water 
thus  turbid  and  abounding  in  fibrous  matter,  which 
was  utterly  dark  or  incapable  of  .phosphorescence: 
and  in  these  instances,  as  in  others,  we  have  also  as« 
oertained,  as  we  shall  hereafter  fidly  show,  that  no 
phosphorescence  was  present  unless  tne  water  contain- 
ed living  animals,  and  that  in  this  case  it  was  invaria* 
Jdy  luminous. 

We  observed  above,  that  it  was  supposed  by  some. 
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that  the  luminous  matter  raided  in  the  mucous  secre*  Phoii 
tions  of  the  skin,  and  that  thus  bein^  diffused  through 
the  water,  even  from  the  living  anmials,  it  wss  the 
cause  of  the  luminous  property  of  the  sea.    We  were 
at  one  time  inclined  to  adopt  this  opinion  ounelve^ 
not  indeed  with  regard  to  all  the  light  which  the  sea 
exhibits,  but  to  a  particular  feeble  diffused  phospho- 
rescence which  we  shall  presently  describe.    Bat  we 
have  since  found  reasons  for  withdrawing  this  opinion, 
at  least  in  a  great  measure,  and  for  irecurring  to  a  dif- 
ferent cause,  even  for  this  kind  of  light,  which  is  in- 
termixed with  those  more  brilliant  sparklings  that  the 
ocean  exhibits.    We  do  not  profess  indeed  to  be  quise 
satisfied  respecting  the  extent,  either  in  the  durability 
or  the  intensity  of  the  light  which  does  reside  in  the 
surface  of  fishes,  nor  of  the  degree  to  which  it  is  dif- 
fusible when  •  removed  from  the  animaL    We  havt^ 
however,  ascertained  that  the  whole  surface  of  a  living 
fish  does  become  luminous,  if  not  always  or  perma- 
nently so,  as  in  some  cases  it  appears  to  be;   and  wt 
therefore  think  it  possible,  that  if  the  luminous  matter 
is  a  secretion,  it  may  be  washed  off  together  with  the 
mucus,  so  as  to  be  diffusible  through  the  water,  as  it  h 
in  the  case  of  the  dead  animal.    Even  in  this  osse, 
however,  we  should  no  more  expect  to  find  it  perau* 
nent  or  durable,  than  when  separated  from  a  dead 
fish ;  and  we  must  add,  that  we  even  doubt  whether 
such  an  event  ever  happens,  as  we  have  never  succeed* 
ed  in  rendering  water  diffusedly  luminous  by  means  of 
a  living  fish,  unless  when  we  could  ascntain  that  ani- 
mals of  a  minute  kind  were  also  present 

Now,  the  conclusions  that  we  -  would  derive  finn 
these  statements  are  the  following :  We  think  there  is 
no  reason  to  doubt,  that,  in  certain  situations,  and 
under  certain  circumstances,  the  water  of  the  sea  may 
be  phosphorescent,  in  consequence  of  dead  phospho- 
rescent animal  matter  diffused  through  it,  thoUgh  we 
will  not  here  pretend  to  determine  whether  that  is  to 
proceed  solely  from  dead  fishes,  or  occasionally  also 
from  living  ones.  But  as  we  have  shown  that  the 
property  is  very  transitory  in  matter  so  detached,  ss 
the  animal  matter,  from  its  mere  deficiency  in  qnantit)r, 
cannot  be  diffused  very  far  from  its  source,  and  as  the 
sea  cannot  be  supposetl  so  to  abound  tn  dead  fisbe% 
or  even  in  living  ones,  as  to  be  rendered  extensively 
luminous  from  this  cause,  we  think  that  very  Uttle 
need  be  allowed  to  it  in  inquiring  respecting  the  orU 
gin  of  the  phosphorescence  of  sea  water. 

We  must  here  also  distin^ish,  what  we  ah«ll  have 
occasion  to  do  more  fully  unmediately,  between  the 
several  kinds  of  light  which  the  sea  affiarda.  Some* 
times  it  seems  generally  luminous,  shining  with  a  very 
pale  and  feeble  whitish  light;  at  others  it  exhibits 
wide  flashes,  like  a  particular  sort  of  lightning;  vid 
at  others  again  it  is  fuled  with  brilh'ant  sparks  oif  dif- 
ferent sizes  and  colours,  ^fow  it  is  only  the  first  of 
these,  or  the  faint  diffused  light,  which  is  caused  by 
diffused  dead  matter,  so  that  we  have  still  the  other 
two  sorts  left  unafxounted  for  and  to  be  referred  to 
other  causes.  But  here  also  we  do  not  admit  thai  aD 
the  faint  diffused  lights  are  produced  by  dead  ammsl 
matter.  On  the  contrary,  we  have  aaeertained  by 
numerous  observations,  that  this  kind  of  li^ht  is  pro- 
duced  by  living  animals  though  of  a  very  mmute  sise ; 
by  animalculae,  in  short,  to  use  the  anunon  term,  or 
microscopic  creatures  i  and  in  this  we  are  su{^rted 
by  the  remarks  of  many  voyagers  who  have  described 
the  sea  as  appearing  at  night  to  be  like  a  sea  of  mSik, 
or  a  plain  of  snow,  while  these  phenomffm  tmrt  at 
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Iboh  the  nne  time  been  discovered  to  be  produced  by  mi^  eerVer  determines  that  nothing  is>  present,  merely  be-  Phoipiior. 

i»  OTtesniinals.'  In  the  green  water  also,  when  no  tar-  cause  it  is  not  visible  at  the  very  moment  he  expects.    — ^--^ 

"^  bidness  st  all  could  be  discoveied,  we  have  often  ibond  Had .  the  nature  of  these  animals  been  better  under* 

the  diffased  luminous  appearance,  and  have  in  these  stood,  such  errors  could  never  have  taken  place.    In 

cases  ascerUined  that  animalculee  were  present,  but  all  investigations,  of  whatever  nature,  it  is  useful  to 

either  too  minute  or  too  transparent  in  tnemselves  to  recollect  that  we  cannot  always  succeed  unless  we  are 

ffect  the  clearness  of  the  water.    Hence  our  final  con*  provided  with  more  than  one  kind  of  infbrmation. 

dasioD  is,  that  though  sea- water  may  at  times  he  ren<  Further,  a  great  many  of  the  animals  that  yield  dis- 

derad  piwsphorescent  by  detached  -and  dead  animal  tinct  and  bright  sparks,  are  either  of  microscopic  di^  • 

initCer,  that  circumstance  is  so  rare  that  it  need  acarce*  mensions,  so  as  to  be  utterly  invisible  to  the  naked 

ly  enter  into  our  calculations  respecting  the  causes  of  eye,  or  if  not  so  Very  minute,  are  rendered  thus  invisi* 

i^  iummoHs  Appearance.    With  this  slight  exception,  hie  by  the  combination  of  their  transparenqr  with  their 

therefore,  we  shall  now  proceed  to  inquire  into  the  very  limited   dimensions.     Those  which  produce  a 

causes  which  are  most  efficient  and  common,  and  de*  general  diffused  light,  are,  in  particular,  thus  micros* 

scribe  the  several  appearances  that  occur>  adding  a  de-  copic,  while  they  are  also  abundant,  so  as  to  crowd  the 

icription  or  enumeration  of  the  animals,  as  far  as  we  water  like  the  common  infusoria.    Among  those  which 

have  yet  ascertained  those  by  which  it  is  produced.  we  have  examined,  there  are  innumerable  animals,  and 

It  has  been  so  positively  asserted  by  so  many  ob-  of  many  species,  that  do  not  resch  to  the  hundredth  of 

servers,  that  they  had  seen,  not  only  ^e  general  dif-  an  inch  in  dimensions ;  there  are  even  many  not  krger 

liised  light,  but  the  sparkling  appearance  in  se»-water  than  the  two  hundredth  of  that  measure,  and  perhaps 

when  no  animaJs  were  present^  that  we  must  first  show  many  more  that  we  have  never  discovered,  still  smaller. 

that  this  assertion  is  founded  in  erroneous  observation.  The  transparency  and  low  refractive  density  of  these. 

We  say,  on  the  contrary,  and  without  hesitation,  that  contribute,  no  less  than  their  minutenessy  to  render 

this  never  happens,  and  that  the  mistake  has  arisen  them  difficult  to  discover,  while  there  are  difficulties 

from  negligence  or  ignorance  of  the  subject  where  ob*  in  managing  the  lenses,  the  light,  and  the  obfects 

servations  have  been  made,  and  from  preconceived  themselves,  which  throw  no  small  additional  impedi* 

opinions  where  they  have  not    The  sources  of  error  inehts  in  the  way  of  the  investigation. 

require  to  be  pointed  out,  as  well  *8  the  method,  not  It  is  not  possible,  in  the  first  place,  to  conduct  these 

only  of  ascertaining  the  fact  generally,  .but  the  very  inquiries  by  means  of  the  compound  microseope  in  the 

animals  in  which- the  luminous  property  resides  in  usual  manner,  and  in  a  single  drop  of  water;  becausct 

these  more  obscure  cases.                                   '       •  although  such  animals  may  abound  in  the  sea,  it  is 

In  the  first  place,  a  very  flew  bright  lights  dispersed  perfectly  easy  to  uke  out   many  successive   drops 

through  the  sea  are  sufficient  to  produce  a  very  bril-  without  entrapping  one.    Moreover  such  a  drop  driea 

liant  effect,  and  to  make  observers  imagine  that  thd  quickly  under  the  lens,  even  while  the  lights  and  foci 

water  is  universally  luminous.    The  phenomenon  is  in  are  arranging ;  and  whenever  that  happens^  all  the 

itself  dazaling,  particularly  in  a  dark  night;  and  the  animals  which  it  may  include  disappear  for  ever,  so 

general  impression  is  also  not  a  little  augmented  by  a  small  is  the  quantity  of  solid  matter  which  they  con- 

i^ight  feeling  towarda  the  marvellouSf  so  apt  to  exag-  tain.    They  must  therefore  be  sought  for  in  a  lam 

J[erate  every  thing  that  is  new  or  unconunon.   Now,  it  g;lass,  where  they  may  swim  at  liberty  by  the  aid  of  a 

u  quite  easy  to  tSke  up  froni  such  a  sea,  and  that  re*  simple  lens»    Even  here  it  is  difficult  to  find  them, 

peatedly,  as  we  have  often  experienced,  a  bucket  full  of  though  we  should  have  previously  ascertained  .that  they 

water  without  a  single^  animal  in  it,  while  at  another  were  present,  and  that  for  many  reasons.    The  water, 

time  two  or  three  of  the,very  medusse,  or  other  crea-  in  the  ^rst  place,  is  commonly  turbid  where  they 

tores  yieldinff  the  light,  are  obtained.  There  is  another  abound,  or  even  where  they  exist.    Those  also  akme 

reason  why  they  so  often  escape,  and  that  is,  their  slip*  come  into  view  which  approach  so  near  to  the  fore 

pery  nature ;  so  that,  floating  on  the  surface,  as  they  part  of  the  glass  as  materially  to  diminish  the  column 

generally  M,  they  are  washed  out  by  the  wave  that  of  water  between  them  and  the  eye;  and  thus  also 

takes  place  on  hoisting  the  bucket  on  board.     Hence  they  often  escape  observation,  while  the  spectator  is 

otie  great  source  of  the  errors  of  careless  observers  surprised  to  find  that  he  can  discover  nothmg  in  the 

with  respect  to  the  presence  of  these  animals,  and  the  light,  when,  in  the  dark,  the  water  haa  abounded  in^ 

consequent  cause  ox  the  spaikluig  appearance  of  the  luminous  sparks.    When  a  lens  is  used,  it  is  also  only' 

Ma.              ,  in  the  observer's  power  to  ^in  a  sight  of  those  which 

In  the  next  place,  a  great  many  animals  that  yield  a  pass  immediately  through  its  focal  point;   so  that,  in 

very  bright  light*  even  in  the  form  of  distinct  and  this  case  also,  he  is  apt  to  underrate  their  numbers,  or, 

hrilUant  sparks,  are  so  transparent,  although  of  visible  if  rsre,  to  doubt  their  existence  altogether.    By  the 

(Itmenstons,  that  it  is  quite  impossible  to  see  them,  mere  light  of  day  it  is  scarcely  possible  to  discover 

either  in  a  ship's  budcet,  particularly  at  night,  or  in  a  them  at  all,  and  that  of  the  sun  is  too  bright  for  the 

vessel  of  earthen  ware.    Nay  more,  there  are  many,*  eye  to  bear.    It  is  not  then  very  surprising  if,  under 

even  among  the  medus«,  reaching  to  the  tenth  or  these  difficulties,  incautious,  or  hasty  or  inexpert  ob« 

eighth  of  an  inch  in  diameter^  that  cannot  easily  be  servers,  should  &il  to  discover  them  even  where  they 

seen,  although  in  a  glass,  and  by  candle  light    If  there  most  abound, 

\%  even  half  an  inch  of  water  between  them  and  the  Another  cause  yet  has  tended  to  deceive  naturaltsta 

^e,  or  sometimes  less,  they  are  quite  invisible,  because  respecting  the  presence  of  minute  animals  in  sea* 

their  refractive  density  is  exactly  equal  to  that  of  the  water,  and  th^t  is  their  speedy  solution  or  disintegra- 

water.    yTe  have  often  been  employ  ed^for  half  an  hour  tion  after  d^ath.    That  many  of  them  consume  much 

or  more  in  searching  for  such  an  animal  iii  a  common  oxygen,  and  that  all  consume  some,  is  from  analogy 

tambler,  where  we  hsd  previously  ascertained  its  pre^  probable.    Hence  it  is,  probably,  that  they  ahortly  die 

Knee,  and  it  had  merely  escaped  from  the  reach  of  the  '  when  confined  to  a  limited  quantity  of  water.    This-  is 

eye.    Hence  it  is  not  surprising  if  an  impatient  ob-  very  remarkable  in  the  case  of  the  medusae ;  and  thus 
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Pb(Mpbor«  if,  where  smaUer  uiimtfb  are  present,  the  water  ia  laid 
e»ame^   by  till  the  morning  for  examination,  nothing  will  be 
found  but  roilk^  fibres  floating  about  in  it 

To  these  various  and  neglected  sources  of  error,  we 
must  yet  add  two  mdre,  by  which  the' luminous  anu 
mals  themselves  contrive  to  deceive  the  observer. 
There  is  no  doubt  that  the  light  is  under  the  com- 
mand of  the^nimals,  and  that  &om  this,  periiaps  from 
other  causes  also,  it  is  sulnect  to  intermissions.  Thus, 
whether  from  caprice,  or  ntigue,  or  a  voluntary  efibrt, 
or  some  other  causes  yet  unknown,  they  often  refuse 
to  show  their  light  even  when  violently  agitated  or  in* 
jured ;  if  we  are  right  respecting  the  final  Causes  of 
this  property,  which  we  shall  hereafter  suggest,  any 
injury  is  precisely  what  would  tend  to  make  them  ex* 
tingttish  it,  for  the  purpose  of  escaping  from  the  pur* 
suit  of  their  enemies.  Hence,  although  they  have 
been  luminous  when  in  the  sea,  or  have  even  shown 
their  lights  after  being  taken,  they  afterwards  refuse 
to  shine  again  in  spite  of  all  our  attempts.  Thus  a 
naturalist,  finding  that  his  prize  abounds  with  animals, 
and  that  he  cannot  nevertheless  procure  any  light 
from  them,  is  apt,  perhaps  naturaUy  enough,  to  ima« 
gine  that  the  cause  of  the  phosphorescence  lies  else- 
where, not  in  the  animals,  but  in  the  sea»water  it* 
self. 

The  last  of  these  sources  of  deception  which  we  shall 
here  point  out,  arises  firom  the  nature  and  magnitude 
of  the  light  compared  to  that  of  the  animal ;  and  this 
operates  in  two  ways.  A  naturalist  who  happens  to 
know  that  a  dead  medusa,  lying  on  the  beach,  is  lu- 
minous all  over,  expects  to  find  the  same  animal  dis- 
playing the  same  light  when  alive.  Yet  the  two  cases 
are  perfectly  distinct;  and  this  is  an  important  fact  tp 
notice,  as  it  relates  to  the  Ught  itself,  independently  of 
the  object  now  under  consideration.  The  luminous 
|>art  of  even  a  large  medusa,  or  other  animal,  is  some- 
times extremely  tenall ;  a  single  bright  spot,  perhaps 
not  equal  to  an  hundredth  part  of  its  dimensions. 
Hence  the  observer  who  has  seen  in  the  water  a  bright 
spot,  not  larger  than  a  pin's  head,  and  has  taken  a  me- 
dusa of  three  or  four  inches  in  diameter,  cannot  ima- 
gine that  it  proceeds  from  such  an  animal,  particularly 
when  he  cannot  induce  it  to  make  a  display  again ;  and 
thus  he  returns  to  his  favourite  hypothesis  ofluminous 
water.  He  is  equally  subject  to  be  deceived  by  a  cir- 
cumstance precisely  the  reverse  of  this.  In  many  of 
the  very  minute  animals,  from  its  brilliancy  and  power 
i)i  radiation,  as  happens  in  a  star,  the  spot  of  lignt  ap- 
pears so  large  aafar  to  exceed  the  animal  in  dimensions. 
It  is  by  no  means  uncommon,  thus,  in  some  of  the  lu- 
minous speciea,  to  find  that  a  li^t,  which  seems  in  the 
sea  as  large  as  a  pea,  is  caused  by  a  creature  not  the 
twentieth  of  an  inch  in  diameter.  In  this  way  an  ob« 
server  brings  on  board  a  bucket  of  water,  which  he  sees, 
when  over  the  ship's  side,  to  be  full  of  such  large  lights, 
and  examining  it  afterwards  by  candle<light,  finds  no- 
thing but.  a  crowd  of  transparent  creatures  nearly  mi- 
cro6Copic,andof  course,  unier  these  circumstances,  un- 
willing to  shine,  or  exhibiting  no  hght  Thus  he  wise- 
ly concludes  that  the  animaU  which  he  is  inspecting 
are  not  the  cause  of  these  lights,  and  once  more  re- 
turns to  his  fiivottrite  mysterious  proper^  of  sea- 
water. 

These,  then,  are  the  principal  circumstances  with  re- 
gard to  the  animals  themselves,  which  the  naturalist 
should  have  in  view  in  his  attempts  to  investigate  the 
water  of  the  sea  for  the  purpose  of  discovering  the.  lu- 
minous animals  which  it  may  contain,  and  for  satisfy^ 


ing  himself  that  our  statements  are  correct  lotUi  nj 
way,  also,  hewill  succeed,  andin  this  only,  indinofQ.  «ra 
ing  the  mere  existence  and  nature  of  these  Miimain  y  Wy 
well  as  in  ascertaining  the  fact  (d  their  luminous  sa. 
ture.  The  more  particular  directions  reipeckiDg  in. . 
dividuals  we  shall  give  immediately.  Besides  these 
deductions,  however,  the  foregoing  facts  will  sem  to 
add  something  to  our  knowledge  respectiog  the  natOi 
ral  historv  of  these  much  neglected  animals  genenlly  ; 
for  that  tney  have  been  much  neglected  we  hopeshoru 
ly  to  prove.  But  should  these  remarks  serve  no  other 
purpose,  they  will  serve  to  assist  others,  u  they  did 
ourselves,  in  these  examinations.  They  are  deductioos 
made  from  our  own  repeated  experience,  and  they  will 
probably  serve  to  prove  most  fully  to  others,  what  wi 
ourselves  think  completely  ascertained,  namely,  thit 
luminous  aninuds  abound  in  the  waters  of  the  oceio, 
even  when,  fix>m  their  minuteness,  fiom  their  not  s^ 
tually  emitting  light,  or  from  other  causes,  they  iie 
least  suspected ;  and  that  the  property  of  nfaoB]:£orea- 
cence  is  granted  to  every  one  of  these  neglected  iohs* 
bitantsofthe'deep. 

^  It  is  now  necessary  to  point  out  somewhat  more  par- 
ticularly the  method  usea  in  examining  these  snimikj 
so  as  to  enable  us  to  decide  on  the  luminous  property 
of  any  species. 

With  respect  to  the  larger  kinds,  there  is  seldom  any 
difficulty.  With  su$cient  care,  a  large  meduia,  a  be* 
roe,  a  nereis,  or  any  of  the  distinctly  visible  animals, 
may  be  secured  in  the  very  act  of  emitting  light,  asd 
tbtn  examined  at  leisure.  Should  not  an  anirasl,  as  ii 
usual,  extinguish  its  light  as  soon  aa  it  is  tsken,  it  is 
onlv  necessary  to  place  it  in  a  sufficiently  large  tecep* 
tacle  of  water,  and  to  leave  it  for  some  hours  st  pean. 
On  then  agitating  the  water,  or  irritating  it  slightly,  it 
will  immediately  show  its  light,  so  aa  fully  to  remove 
all  doubt  from  the  observer's  mind.  If  more  than  ope 
species  of  these  should  occur  together,  they  lire  easily 
separated,  and  afterwards  examined.  When  the  ipe- 
des  are  smaller,  and  more  numerous,  and  where 
many  kinds  occur  together,  it  becomes  a  modi 
more  difficult  task  to  satisfy  ourselves  that  all  the  iodi- 
viduals  are  luminous.  Yet,  even  in  this  esse,  by  suf- 
ficiently multiplying  the  examinations,  we  may  if- 
proximate  at  least  to  something  like  accuracy;  whife, 
where  a  property  like  Uiis  is  <£servcd  in  so  msny  in* 
stances  to  exist,  and  where  it  has  probably  been  eos- 
ferred  for  certain  universal  purposes,  which  we  ahsll 
hereafter  point  out,  it  is  not  a  rash  condusian  to  infcc 
that  no  spedes  is  exempt  firom  the  general  law,  or  de* 
prived  of  this  power;  since,  in  aU  essential  orcom* 
stances,  the  habits  and  pursuits  of  these  marine  ani- 
mals are  the  same. 

In  making  these  observations,  at  lesst  in  a  small 
vessel,  it  is  requisite  that  the  water  should  be  cslm; 
as  any  agitation  of  the  ship  renders  the  invcstigstMn 
impossible,  from  the  motion  of  the  observer's  psrsoo, 
as  well  as  that  of  the  water  under  examination.  It  is 
difficult  enough,  under  the  most  &vourable  ctrcmo- 
stances,  to  catch  and  retain  the  smaUer  apedcs  within 
the  focus  of  the  lens.  They  are  themsdves  no  less 
rapid  and  restless  in  their  movements  than  tbey  are 
minute ;  so  that  he  who  is  determined  to  investigste 
them  must  not  only  be  freed  from  all  unneoesssiy  in- 
conveniences, but  be  armed  with  no  email  shsre  « 
patience.  When  such  examinationa  can  be  msde  oo 
shore,  it  is  most  convenient ;  but  in  thia  way  we  sre 
very  much  limited  i^  to  the  number  of  species,  ssmsoy 
of  them  are  only  found  at  considerable  distsnoea  from 
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te-  the  land.    In  the  deep  harboora  and  sea-lochs  of  oar  rocky  places  where  sea-weeds  abound.*    It  was  only  at  PlMMphor- 

*^  own  country,  we  can  generally  both  examine  them  the  end  of  the  season  in  which  pur  principal  observe-    <•«"»• 

"^  eiiilji  onacooiint  of  the.  smoothness  of  the  water  when  tions  were  made,  that  we  happened  to  be  thus  situated ; 

at  anchor ;  besides  which  it  wOl  be  found  that  their  and  we  discovered  thus,  in  one  day,  as  many  species  as 

ntoations  present  a  very  great  variety.  we  had  found  before  in  the  course  of  a  whole  fortnight. 

There  ts  somediing  in  their  localities,  which,  though  Not  to  specify  more  minutely  the  places  where  these 

not  ascertained  fuHy,  appeara  constant  at  least  within  observations  were  nyule,  we  shall  only  say  that  they 

certain  limits,  independently  of  mere  dsmate.    As  to  were  confined  to  a  few  of  the  lochs  on  the  west  coast 

this  latter  circumstance,  we  have  reason  to  believe,  of  Scotland,  to  one  or  two  places  on  the  coast,  north  of 

from  the  obsiwsations  of  the  very  few  navigators  who  Inverness,  and  to  some  of  tl)e  bays  of  Orkney  and 

have  attended  to  this  subject,  that  many  species  exist  Shetland.    These  are  the  situationsi  then,  and  that 

in  the  ocean,  in  the  polar,  the  temperate,  and  the  tro-  chiefly  in  summer  weather,  and  in  calm  seas,  where  the 

pical  sett,  whidi  are  confined  to  those  particular  tracts,  naturalist  who  may  undertake  this  pursuit  is  most  like* 

as  are  the  larger  fishes  of  the  same  regions.     Yet  this  ly  to  meet  with  success. 

nbjcct  has  met  with  so  little  attention,  that  we  can       Some  of  these  species,  however,  seem  utterly  to  dis« 

icaroely  give  the  description  or  name  of  any  one  spe-  regard  boisterous  weather;  while  there  were  many,  en 

des  of  the  minuter  kind.    That  our  'readers  may  be  the  contrary,  that  almost  invariably  disappeared  on  tha 

enabled  to  judge  of  this  neglect,  we  need'  only  say,  coming  on  of  a  fresh  gale,  and  were  only  found  again 

that  in  the  space  of  six  summer  wedu  on  our  own  when  the  weather  moderated.    In  the  same  manner, 

ooasta,  we  have  examined  upwards  of  200  difierentatii-  other  changes  of  winder  weather,  even  when  there 

mals,  and  that  of  these  not  less  than  two^thirds  were  was  not  a  strong  breese,  or  perhaps  no  wind  at  all, 

undocribed  species.  caused  them  to  disappear  entirely  in  the  course  of  a 

We  have  no  doubt  that  we  oonld  have  tripled  our  few  houn.    It  is  probable  that  these  animals,  like  the 

own  list  in  one  season,  had  this  formed  a  principal  pur-  leech  and  many  oUiers,  are  highly  sensible  to  atmos- 

salt,  instead  of  being,  as  it  was,  only  an  incidental  pheric  changes,  and  that  they  retire  to  the  deeper  wa- 

smusement  for  i^e  houn ;  and  have  every  reason  to  ter  irom  some  warning  whicn  they  have  of  that  which 

soppoie  that  we  should  even  then  have  been  very  far  might  be  injurious  to  ^m  \  probably  to  avoid  that 

shwt  of  knowing  those  which  belong  to  our  seas.    Our  agitation  which,  to  many  of  the  larger  kinds,  would  be 

readers  who  reflect  on  the  infinite  variety  of  larger  ma-  fatal  from  their  tenderness  and  bulk.    We  have  no 

fine  animals  which  have  been  disoovmd  in  various  doubt  that  many  oftJbem  are  destroyed,  in  bad  weather, 

parts  of  the  world,  may  well  conceive  the  numbers«of  by  the  agitation  of  the  sea  at  the  surface.    These  hints, 

these  also  that  would  have  been  ascertained,  had  na>  Ince  the  othen,  will  be  useful  to  the  natnndiat  in  hit 

tttialists,  fiivoured  with  sudi  opportunitiea  for  obser-.  laboura. 

vitioD,  pud  greater  attention  to  a  suMect  which  they        But,  besides  this,  these  remarks  will  serve  to  throw 

Kem  to  have  almost  universally  agreed  in  neglectinff.  b'ght  on  that  part  of  the  subject  which  relates  to  the 

Ezoeptiiig  the  labours  of  Iduller,  \here  is  not  mudi  nncertunty  and  the  apparently  capricious  occurrence 

that  is  worthy  of  notice  in  the  writings  of  naturalists  of  the  phcwphorescence  of  die  ocean.    That  this  is  very 

on  this  subject;  and  even  he  appears  to  have  been  flu  variable,  is  well  known,  even  from  day  to  day,  or  in- 

from  suspecting  the  existence  of  numerous  species  that  deed  from  hour  to  hour ;  when  we  are  sure  that  the 

n^Btt  have  paspfd  through  his  hands.     Of  animals  animals  cannot  have  had  time  to  remove  to  any  distance, 

purely  microsoopici  we  smcely  find  ten  that  have  been  and  when  we  know  that  they  were  abundant  but  s^ 

described  by  all  naturalists  united ;  and^^  in  a  single  short  time  before.    Thus  when  the  sea  has  been  quite 

h*7  of  the  Highlands,  we  have  found  twice  as  many  dark,  or  sparingly  luminous,  or  exhibiting  only  a  fisw 

in  one  evening.    We  mention  these  circumstances,  not  sparks,  it  will  on  a  sudden  become  bright  and  crowded 

toboastof  our  discoveries,  since  we  scarcely  consider  with  lights;  and,  in  a  contrary  manner,  abright  aea 

ottraelres  u  dceeiviug  to  be  ranked  among  tms  class  of  will  become  dark,  even  though  no  change  from  calm 

PftvslistB ;  but  with  the  hope  of  stimttbting  the  eu-  to  storm,  or  the  reverse,  dbould  happen.  .  This,  among 

fi^Mty  and  activity  of  those  who  have  the  means  of  othera  formerly  enumerated,  has  been  one  of  the  causes 

(=<"ttistently  pursuing  a  train  of  investigatioD,  which,  whidi  has  served  to  mislttd  dbserven ;  and  which  haa 

tons,  WM  pnrely  acddentaL  induced  them  to  imagine  that  the  phosphorescent  pro- 

^^ow,  excepting  some  particular  cases,  such  as  those  perty  belonged  to  the  water,  and  that  it  was  under  the 

^ncribed  by  14r.  Sooresby,  and  by  Cook,  floraburgh,  mfluence  of  the  atmosphere.    It  has  equally  given  rise 

PeroQse,  and  ether  vi^agera,  where  such  minute  ani^  to  many  of  the  prognostics  relatiog  to  the  weather  ; 

>n*ii  wera  found  in  Immense  colonies  in  the  wide  ocean,  which,  whether  they  are  just  or  not,  are  the  prophecies  of 

*>  luive  reason  to  dmak  that  they  are  far  mora  nume«  liring  animals,  and  neither  these  of  the  water  nor  the  air» 
Rws  near  kmd  than  in  the  open  sea.    In  our  own  ob«        We  already  noticed  that  seamen  were  accustomed  to 

serrations  on  the  coasts  of  Scotland,  this  was  invariably  draw  thehr  own  prognostics  from  these  appearanoea» 

the  oassi    Widiin  eight  or  ten  miles  of  land,  they  al-  and  we  then  proressed  to  disregsrd  them  as  founded 

*«7>  appeared  to  become  most  numerous,  and  in  bar.  In  erroneous  viewsof  the  phosphorescence  of  aea  water. 

boors  they  were  still  more  abundant.    With  few  ex-  We  have  not,  however,  the  least  doubt  that  some  true 

captions  dso  we  found  them  in  the  greatest  quantity  prognostics  might  actually  be  drawn  from  such  pheno« 

1^  wiety  in  narrow  creeks,  among  zoeks»  or  under  mena,   provided  all  the'  collateral  causes  wera  duly 

%h  difisi  where  the  water  was  aheltered  from  the  considered,  as  may  be  done  by  studying  the  motions  of 


u^a^  never  observed  them  at  all  m  the  open  sea,  or  at  nve  at  true  conclusions  on  this  subject  Thusthensere 
any  considerable  distances  from  the  ahore.  Many  of  abundance  of  th^e  animals  at  one  time,  and  their  ab« 
^«Bn  aleo  seemed  peculiariy  to  afiect  those  shallow  and    senceet  another,  would,  to  anincautiooaobserverjseeia 
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Pboiphor.  to  foretd  the  time  dianges  as  thoee  which  are  indicated    ever  depth  the  eye  or  the  ship't  bucheC  eoold  mch  TM 
"**"*^^    b V  their  appearance  at  the  •nrface,  or  by  their  retiring,  or    the  water  appeared  equally*  crowded  with  tUa  animi) ;  •»'«^ 
^  ■■    else  by  their  showing  or  obscuring  Iheir  light  in  conae->    which  was  an  unknown  species  of  what  Muiler  bai  "^ 
quence  of  other  causes.    It  is  from  this  last  circumstance    thought  proper  to  include  under  the  genus  Vibrio.  In 
that  is  derived  the  erroneous  opinion,  that  a  very  lumi*    the  sunshine  the  Water  appeared  almost  opske,  snd  u 
nous  state  of  the  sea  is  the  forerunner  of  bad  weather,    if  filled  with  minute  scales  of  mica ;  snd,  st  nitbt, 
This,  however,  is  a  consequence  pf  the  mere  agitation    there  was  no  difficulty  in  ascertaining  that  this  crei. 
of  the  water,  which  always  excites  the  luminous  action    ture  was  the  cause  of  the  general  luminous  tppetnnoe. 
of  these  animals;  so  that  a  luminous  sea  is  the  conco-    It  would  be  a  very  moderate  computation  indeed,  to 
mitant,  and  not  the  forerunner  of  an  agitated  one.    So    say,  that  an  hundred  of  Uiese  were  contained  in  emy 
far  indeed  is  the  prognostic  from  being  true,  that  it  is    cnbic  inch  of  water ;  were  we  to  say  a  tboQund  v« 
by  no  means  uncommon  for  the  sea  to  be  extremely  briU    should  probably  be  nearer  to  the  tnlth.    To  attempt  to 
liant  in  a  calm,  and  to  become  dark  at  the  approach  of    form  a  conception  of  their  numbers,  only  for  the  tpuce 
a  gale  of  wind;  the  animals  retiring  to  the  deeps  for    of  a  few  yards,  would  be  fruitless;  and  the  endless 
the  reasons  stated  above.    But  even  in  calm  weather,    myriads  of  them  existing  throughout  the  extent  of  <ea 
and  when  we  can  ascertain  that  these  animals  are  ae*    thus  navigated  baffles  all  the  powers  of  imsginstion. 
tually  present,  and  that  also  in  abundance,  there  is  oflen        In  the  same  seas,  and  nearly  at  all  times,  the  water 
no  light  to  be  se^ ;  another  circumstance  which  has    was  found  crowded  with  many  different  species  of 
equally  led  to  fallacious  prognostics,  as  well  as  to  un-    other  genera ;  many  of  them  not  visible  without  the 
founded  opinions  respecting  the  seat  of  the  light.  Very    lens,  or  truly  microscopic.     Tins  very  transparency 
often  we  have  found  the  water  crowded,  even  with  the    of  the  sea  was  affected  by  these,  so  numerous  were 
large  medusae,  vet  scarcely  betraying  themselves  by  an    they ;  besides  which,  ten  or  twenty  animals  of  rarioos 
occasional  twinkle,  when  the  dash  of  an  oar,  or  any    kinds,  visible  to  the  eye,  were  found  in  the  same  vt. 
accidental  agitation,  was  sufficient  to  involve  the  whole    ter,   and  in  the«  space  of  a  common  drinking  glis$. 
water  in  a  blaze  of  light.    Many  other  circumstances    Such  facts  as  these,  which  are,  as  far  as  our  eiiieri- 
already  mentioned,  as  well  as  this,  prove  that  the  light    ence  goes,  of  common  occurrence,  are  sufficient  to  tts 
is  under  the  guidance  of  the  animal's  will ;  and  all  our    count  for  all  the  light  of  the  sea  without  the  necessity 
observations  concur  in  confirming  this  opinion.    We    of  seeking  for  any  other  causes, 
have  often  observed  the  usual  locomotions  performed        In  all  these  cases,  where  the  animals  were  very  mi- 
by  millions  of  these  animals,  of  ail  kinds,  for  a  whole    nute,  or  microscopic,  the  sea  was  universally  and  drf- 
night,  without  the  slightest  indication  of  their  presence;    fusedly  luminous  ;  and  when  they  were  more  visible, 
or  perhaps  some  one  individual  might  emit  an  occa*    it  abounded  in  bright  sparks.    Tnat  ^e  spsiks  were 
sional  spark,  when  the  least  alarm  excited,  even  by    produced  .by  theselatter,  admitted  of  no  doubt,  because 
mere  noise  in  some  cases,  was  sufficient  to  render  the    they  could  be  taken  out  of  the  water  by  means  of  a 
whole  luminous.  feather,  in  the  very  act  of  shining,  and  transferred  to 

The  incredulity  of  naturalists  on  this  subject,  or  other  water  for  examination.  At  the  same  time,  the 
their  unwillingness  to  believe  that  the  light  was  pro-<  general  luminous  appearance  was  destroyed  when  the 
duced  by  animals,  has  been  confirmed  .by  two  other  animals  died,  either  from  keeping  the  water  too  long, 
circumstances.  For  this  reason  it  is  necessary  to  take  or  by  warming  it,  or  by  the  addition  of.  spirits.  The 
notice  of  these ;  besides  which,  they  form  an  important  facility,  indeed,  by  which  the  phosphorescence  of  water 
part  of  the  history  of  the  phosphorescence  of  the  sea.  is  extinguished  by  all  those  means  which  kill  its  inhs- 
These  things  arc,  tiie  apparently  perfect  diffusion  or  the  bitants,  is  in  itself  a  sufficient  proof  that  this  property 
abundance  of  die  light,  in  some  cases,  through  every    resides  in  these. 

part  of  the  water,  l^h  in  sparks  and  otherwise,  and  With  some  attention,  it  is  even  easy,  %q  a  certain  ex-^ 
the  distinction  between  the  sparkling  lights,  which  are  tent,  to  distinguish  the  different  sparks  of  light  yielded 
commonly  very  bright,  and  the  more  faint  liffht  which  by  different  animals ;  as  far,  at  least,  sis  they  differ  in 
seems  inherent,  and,  as  it  were,  incorporated  with  the  dimensions.  In  the  larger  kinds,  the  bright  spot  is  qote 
whole  fluid.  We  hope  to  show  that,  ibr  the  most  distinct,  and  very  oflen  varies  in  colour,  being  while, 
part  at  least,  these  different  appearances  are  owing  to  or  yellowish,  or  bluish,  or  reddish.  In  the  snullest, 
the  same  di^s  of  cau8es«-to  the  phosphorescent  powers  agitation  produces  a  general  luminous  appearasoe ;  the 
of  animals.  Hght  of  each  separate  individual  being  ao  small,  or  so 

If  naturalists  had  been  aware  how  numerous  or    famt,  as  not  to  be  separately  distinguishable.    TboSi 
abundant  these  creatures  weroi  it  would  never  have    wherever  sparks  are  observed,  we  may  expect  to  dis- 
appeared extraordinary  to  them  that  the  water  should    cover  visible  animals.    These  sparka  are  frequent  in 
be  so  generally  or  extensively  luminous ;  no  more  than    the  vicinity  of  sea-weed.    They  are  also  found  adber* 
that,  when  their  minuteness  is  considered,  they  shoold    ing  to  these  plants,  as  well  as  to  oysteia  and  crabs,  and 
have  escaped  ordinary  observation.    When  even  only    to  the  larger  fishes ;  and  by  examining  these  by  a  lens, 
one  species  is  present,  the  numbers  are  sometimes  such    the  animiU  itself  is  etLa\y  discovered.    Small  monoctthj 
as  even  to  confound  the  imagination  ^  when  there  are    podurse,.  cyclopes,  nereides,  scolopeiidra,  squillse,  and 
many,  it  has  sometimes  appeared  as  if  there  was  as    other  animals  of  conaiderable  dimenaions,  wtUtbusbe 
much  space  occupied  by  the  animals  as  by  the  water,    frequently  detected,   as  well  as  minute  hydra?,  snd 
On  one  occasion  a  single  species  was  observed  extend-    other  creatures  which  it  is  unnecessary  te  enumerate; 
ing  all  the  way  from  the  Mull  of  Cantyre  to  Shetland,    as,  in  fact,  we  have  never  observed  one  that  was  not 
and  occupying  the  breadth  of  sea  which  our  vessel  was    phosphorescent 

obliged  to  traverse  in  beating  against  the  Wind ;  a  Now  it  also  appears  to  us,  that,  in  those  ttseswhCTe 
space  probably  of  four  or  five  miles  broad.  How  much  the  dash  of  an  oar  produces' a  flash  of  pale  light,  with- 
wider  than  that  it  might  have  been  we  had  no  means  out  distinct  sparks,  or  where  the  well-known  itittm 
of  knowing,  but  it  is  probable  that  this  animal  waa  of  light  accompanies  the  descent  of  a  fishing  fine,  tbn^ 
far  ftom  being  limited  to  that  narrow  space.    To  what-    effects  arise  from  the  microscopic  uiiiiudB  alresdy  de< 
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n^  tcribed,  and  neidier  from  «any  imaginiry  d«Ud)ed  se-  under  command ;  the  rapid  motions  of  these  animals  PK^pbor* 

wc  cretioDSof  fiihea,  nor  from  decompoaing animal  matter ;  carrying  them  so  quickly  out  of  the  limits  of  one  spot    ^e«n^* 

V**^beauiw,  iu  all  such  cases,  the  water  abounds  with  as  to  cause  considerable  trouble   to  the  observer,  who 

those  minuter  creatures.   Though  we  cannot  add  many  has  many  things  to  distract  his  att^tion  at  the  same 

totiiiionies  in  support  of  our  own  on  thia  subject,  we  time.    Some  of  them  are  best  examined  in  the  bri^ht- 

ihaJljquote  the  very  few  that  have  occurred  to  us  in  the  est  light ;  others  at  its  borders ;  and  very  often  it  is 

oourse  of  our  reading,  as  bearing  on  this  part  of  the  necessary  to  examine  the  same  object  in  different  lights 

quesdoxk    In  the  late  voyage  of  Captain  Tuckey,  in  before  a  just  idea  of  its  .form  can  be  obtained.    A  se- 

tiie  narratives  of  Riville,  Newland,  and  Langstaff,  as  ptrate  light  is  also  required  to  illuminate  the  paper  on 

wdl  as  in  those  of  Cook,  La  Perouse,  and  Horsburgh,  whidi  the  drawings  are  to  be  made;  the  eye  bein^  so 

fonnerly  noticed,  it  was  remarked  that  great  tracts  of  far  paralyzed  by  the  excess  of  light  required  to  view 

tea  were  sometimes  found  diffusedly  luminous,  shining  them,  as  not  to  be  able  to  see,  In  a  moderate  degree  of 

without  sparks,  and  with  a  faint  general  light.    Some  Ulumination ;  and  it  being  absolutely  necessary  to  draw 

of  these  observers  compare  the  effect  to  that  which  them  without  losing  the  least  practicable  interval  of 

might  be  produced  by  a  plain  of  snow  ;  others  have  time  afler  viewing  them  througn  tlie  lens.    A  few  se- 

thougbt  that  the  sea  resembled  milk.  By  some  of  these  conds  are  sufficient  to  cause  the  observer  to  forget  the 

penoDs,  it  has  further  been  observed,  that  this  appear-  exact  figure  of  tJie  parts  which  he  Is  to  delineate. 

Booe  was  produced  by  myriads  of  minute  animals.  The  most  convenient  receptacle  in  which  they  can 

Their  characters,  however,  have  seldom  been  described;,  be  placed  for  examination  is  a  rummer,  or  conoidal 

and  it  is  more  than  probable  that  many  different  kinds  glass,  of  socii  dimensions  as  to  contain  about  half  a 

hire  been  found,  though  no  attention  was  exerted  in  pint   It  is,  in  the  first  placet  qnite  necessary  that  they 

diicriminaDng  them.    Professor  Smith  appears  to  have  should  be  at  liberty ;  as  it  is  only  when  in  motion  that 

fillen  into  an  error,  in  considering  this  luminous  dif-  many  of  them  can  at  all  be  discovered ;  and  as  the  pe- 

fttsed  matter  as  dead,  or  a  detach^  substance^  consist-  culiar  nature  of  their  motions,  which,  in  all,  are  very 

io;  of  solid  spherical  particles.    Such  particles  are  in-  different,  and  highly  characteristic,  is  of  great  use  in 

deed  eommon ;  but,  instead  of  bein|^dead  matter,  they  discriminating  individuals  otherwise  much  resembling 

are  living  animals  ;^ belonging,  as  it  appeared  to  us,  each  other.    It  is  truci  that  this  is. productive  of  great 

Mmetimes  to  the  genera  Vortidella  and  Vol  vox,  and  at  inconvenience,  from  their  passing  so  quickly  out  of  the- 

others  to  genera  not  yet  named;  to  new  and  n^lected  field  of  view ;  and  thus  it  often  requires  a  kmg^  time, 

toimals,  in  short.    It  is  easy  to  account  for  this  error  and  examinations  patiently  repeated,  to  ascertain  the 

from  the  use  of  the  compound  microscope,  and  from  exact  figure  of  one  individual. 

operating  on  a  single  drop  of  water ;  as,  by  this,  their  It  is  impossible  to  confine  them  in  a  single  drop  of 

motions  become  checked,  so  that  they  may  easily  be  water  in  the  usual  manner,  unless  absolutelv  microsco* 

mistiken  for  dead  inorganic  partides.  pic,  and  as  small  as  the  Infusoria,  without  losing  sight 

On  this  account,  to  warn  future  observers  against  of  their  fbrms.    In  this  way  they  come  to  a  state  of 

•imilir  errors,  and  to  enable  others  to  save  themselves  rest,  and  their  fins,  legs,  antennse,  and  other  fine  parts, 

trooble  by  profiting  from  our  experience,  we  will  not  become   invisible,  generally  collapsing  dose  to  the 

terminate  thb  part  of  our  subject  without  describing  body.    Moreover,  the  affection  of  light  produced  by 

psrtioularly  the  mode  we  IbnowecV  in  our  attempta  to  the  contact  of  the  animal  witfi  the  surface  or  edge  of 

draw  these  animals,  and  to  discover  thdr  forma  and  the  drop,  or  of  that  of  the  drop  with  the  glass  on  which 

distinctions.  it  stands,  totally  destroys  distinct  vision,  and  renders 

They  are  very  commonly  found  in  milky  or  turbid  their  forms  quite  unintelligible.   A  glass  of  less  dimen- 

vster,  where  they  are  abundant ;  and  on  examining  sions  than  that  ^bove-mentioned,  or  a  wine  glass,  is  also 

such  water,  it  is  found  filled  with  floating  fibres,  that  far  less  conv^ient  than  a  rummer ;  as  the  smalkiesp  of 

ippesr  to  have  been  producedby  their  own  destruction  the  circle,  or  nature  of  the  convexity,  produces  a  far 

sfter  death.     In  the  Vibrios,  among  which,  taking  this  less  useful  spot  of  light 

iU-coDtrived  genus  aa  it  now  stancS,  we  have  discover-  In  many  cases,  where,  from  their  excessive  activity,, 

sd  about  fifteen  new  i^pecies,  it  is  easy  to  witness  the  it  is  difiicult  to  catch  these  objects  fpr  a  suffident  length 

death  of  the  animal,  and  its  gradual  dissolution  ;  since  of  time  in  the  field  of  view,  to  study  their  parts,  we 

that  takes  place  in  the  course  of  a  few  minutes,  or  in  have  found  it  useful  to  diminish  their  powers  of  mo- 

l|)s  larger  in  a  quarter  of  an  hour.  I'hat  opacity  some-  tion.    This  may  be  done  by  slightly  warming  the  wa-^ 

times  interferes  a  good  deal  with  these  observations,  ter,  by  suffering  it  to  stand  for  a  few  hours  in  the  glass, 

and  is  therefore  letter  avoided,  if  possible.     In  the  or  by  the  addition  of  a  amali  quantity  nf  apirits,  and 

sune  way,  they  are  more  difficult  to  examine  when  nu-  probably  of  other  aubstances.    But  slight  injuries  are 

iBsroos,  as  they  disturb  each  other  by  their   rapid  suffident  to  kill  them ;  and,  as  they  then  become  in-^ 

movements,  and  prevent  the  observer  from  keeping  visible,  the  observer  must  be  on  his  guard  not  to  ex-^ 

ai7  of  them  within  the  focus  of  the  lens.  Some  spedes  ceed  in  the  application  of  these  means, 

of  a  genus  which  has  yet  received  no  name,  are  so  ex-  From  the  necessity  of  thus  using  a  large  glass  to* 

tremely  troublesome  in  this  respect,  from  the  rapidity  contain  them,  and  from  the  freedom  of  motion  thence 

of  their  motions,  that  if  they  happen  to  be  present,  it  allowed,  it  is  evident  that  a  high  magnifying  power  • 

u  almost  liopelesa  to  attempt  to  make  any  accurate  ob-  '  cannot  be  applied.     It  is  scarcely  possible,  indeed,  to 

Krvstiona.  make  effective  use  of  one  greater  than  that  produced 

It  U  preferable  to  examine  all  these  animals  by  csndle  by  a  simple  lens  of  half  an  inch  focal  distance ;  and  as, 

light,  u  ordinary  day  light  is  not  sufficient  for  the  pur-  with  this  power,  the  field  of  view  is  vety  contracted,  it 

pose ;  nor  can  the  light  of  the  sun  be  managed  in  such  is  often  convenient  to  have  two  other  lenses  at  hand^ 

a  manner,  aa,  at  the  aame  time,  to  be  endured  by  the  of  one  inch  and  of  two  inches  in  ftxxd  distance^    The 

^e,  snd  to  serve;,  the  purpose  of  illuminating  the  ob-  very  minute  ones  may,  indeed,  occasionally  be  secured 

i^^    It  18  desirable  to  uae  more  than  one  candle,  aa  under  a  compound  microscope,  in  a  single  drop  ot 

ttisconveni^t  to  have  morci  than  one  luminous  spot  water;  but  the.  observer  "will  be  disappomted  much. 
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Phoq>hoiu  oftener  thin  be  wUlsonoeedi  in  bia  attempts  to  examine  Monsieur  Penm  has  described.   In  vety  splen^  Pboiphi 

mmt'mm^.    tbcm  iu  tUs  wuj ;  pardy  from  the  chance  of  his  failing  colouring,  a  newly  discovmd  luminoua  animal,  which 

to  find  any  in  many  successive  portkips  of  water  thus  he  calls  Pyrosoma  AUanticum;  and  moie  raoentlj  it 

separated^andparllyforthereaaonsthat  have  just  been  has  been  ascertained  that  the  whole  of  that  newly 

stated*  separated  genus  emits  light.    By  Spalhmsani  we  sit 

Having  thus  far  proved^  as  we  imagine,  that  both  informed  that  four  of  the  ^enusPinnatula  arephosphob 

.the  general  luminous  appearance  and  the  bright  sdn-  rescent;  namely,  the  Gnsea^  Argentea,  Phosphora, 

tiilatwns  emitted  by  the  waters  of  the  sea,  are  produced  and  Grandis ;  and  it  has  since  been  remarked,  that  the 

by  the  smaller  or  more  imperfect  and  obscure  marine  whole  of  this  family  are  endowed  with  the  samepco- 

animals ;  and  having  described  all  the  general  circum-  perty.    He  also  mentions  five^  other  luminous  marine 

stances  relating  to  them  which  are  most  important,  we  worms,  of  which  he  had  not  asoertained  the  geosrs; 

ahalli  as  far  as  lies  in  our  power,  give  a  Ust  of  those  while,  among  those  that  inhabit  diells»  the  Pholadcs 

that  have  been  ascertained  to  be  luminous^  reservin|;  have  been  observed  to  exhibit  %ht     In  Captain 

the  consideration  of  the  fishes  to  a  future  part  of  this  Tuckev's  voyage,  we  are  informed  that  some  apcdei 

essay.    That  this  list  is  not  lar^,  must  be  attributed  of  (Holothuria,'  and  one  of  the  genus  Seyliamay  was 

to  Uie  inattention  and  prejudices  of  the  observers,  found  to  be  lummous,  as  was  a  species  of  Snips.   In 

which  we  have  already  nottoed ;  and  that  it  is  longer  the  latter  genus,  Dr.  MaccuUoch  has  disoovereo  a  new 

in  number  than  in  names,  arises  from  the  discovery  of  species  on  the  west  coast  of  the  Highhmds,  which  be 

many  new  animals  by  Dr.  MaccuUoch,  which  he  has  calls  Mcmiliformis,  and  which  is  also  luminous, 

not  yet  arranged  or  described,  or  rather  has  not  pub-  From  Captain  Tnckey's  narrative  we  also  lean,  that 

lished.    That  this  list  will  ultimately  be  extendi  to  twelve  crabs  were  found  to  be  possessed  of  this  proper- 

perhaps  every  inhabitant  of  the  ocean,  we  entertain  no  ty ;  but  neiUier  the  species  are  described,  nor  the  parti> 

doubt ;  but  while  opinions  are  yet  unaettled  on  this  cular  divisions  in  we  new  arran|(ement  to  which  the^ 

subject,  we  think  it  best  to  limit  ourselves  to  such  par*  belong.    Probably  Professor  Smith  had  as  little  made 

tici^ars  as  have  really  been  ascertained.    We   shall  up  his  mind  on  that  subject  as  Dr.  Maccnlloefa,  who 

place  these  animals  without  any  order;  as  there  is  not  has  ascertained  nine  new  and  luminous  animals  of  this 

a  sufficient  number  of  them  to  render  an  arrangement  wide  genus  on  the  coasts  of  Shetland  and  Orkney, 

of  any  use,  and  as  we  have  rather  chosen  to  name  them  In  the  genus  Medusa  there  appear  to  have  been 

according  to  the  authorities  by  which  their  luminous  more  luminous  species  described  than  in  anv  olher.  lit 

properties  have  been  asoertained.    Having  very  little  would  have  diortened  the  matter  to  have  said,  what  we 

confidence  in  the  principles  of  arrangement  by.  which  believe  to  be  the  fact,  that  every  one  of  them  is  so ;  we^  at 

many  of  the  new  genera  have  been  formed,  and  oonsi-  leasts  have  never  seen  a  species  that  was  not  Mr.  Mae* 

dering  that  the  whole  subject  requires  a  thorough  revisal  artney,  who  has  betowed  some  trouble  on  this  subject, 

and  reform,  we  shall  use  indiscriminately  the  ancient  has  pointed  out  the  Hemispheriea  and  SdntiUans  as 

and  the  new  names,  just  as  the^  happen  to  occur,  possessed  of  this  proi>erty,  but  has,  we  know  not  why, 

Naturalists  will  easily  luiow  the  ammals  that  are  meant,  supposed  it  to  be  limitecL    The  Medusa  pellesoeDS  bai 

under  any  nomenclature.  been  described  as  luminous  by  Sir  Joeepa  Banks,  the 

Among  the  crustaceous  animals,  several  species  have  Noctilucaand  Dorsa  by  Forslcahl ;  and  two  othef8,eiie 
been  found  luminous  by  different  observers,  such  as  in  the  Mediterranean,  and  the  odier  at  the  Ca[)e  of 
the  Galathea  amplectens  of  Fabricius,  by  Sir  Joseph  Good  Hope,  of  which  no  specific  dharacten  are  gifsa, 
Btfiks,  and  the  Aatacus  fulgens  of  the  same  author,  are  mentioned  by  Spallanzani  and  Forater.  We  arc 
Sevend  luminoua  species  have  also  been  found  in  the  surprised  that  these  observers  should  have  limited 
divisions  of  Gammarideae.  The  Beroe  fulgens,  of  a  themselves  to  so  scanty  an  enumeration^  aa  they  ondd 
genus  now  most  improperly  united  to  the  Medusae,  de«  neither  have  failed  to  see  many  more  spedes,  nor, 
rives  its  name  from  its  luminous  property ;  and  Sir  C.  if  they  had  inquired,  to  have  found  them  aU  luminoos. 
Gieseck^  informs  us,  that  he  has  found,  in  Greenland,  In  the  same  manner  have  almost  all  our  recent  vojr^gen 
many  undescribed  species  of  the  same  genus,  which  are  neglected  this  subject  Not  one  luminous  Medosaor 
also  luminoua.  To  these  Dr.  Macculloch  has  added  other  animal  is 'mentioned  in  any  of  the  Polar  expedi« 
eight  new  species,  all  eaually  possessed  of  this  property,  tions,  nor  in  Kotaebue's  long  expedition,  although  pEO> 
Some  Heroes  were  also  found  to  be  luminous  in  vided  with  two  naturalists.  On  our  own  shores  mmj 
Captain  Tuckey's  voyage.  Sir  CGieseck^  also  mentions  species  are  found,  and  the  whole  are  invariably  phos* 
a  Cyclops,  which  he  calls  brevicornis,  possessed  of  pborescent ;  the  most  abundantf  in  point  of  niunbaii, 
the  powers  of  phosphorescence.  That  is  a  genus,  among  these,  being  the  Aurita  and  the  Cruciata.  Very 
however,  respectmg  which  naturaliats  are  not  agreed ;  recentiy  Dr.  MaccuUoch  has  added  twen^-ooe  new 
as,  indeed,  they  seem  little  satisfied,  in  general,  with  species  to  this  genus,  and  has  also  ascertains!  that  the 
each  other'a  arrangements  respecting  these  animals,  whole  of  them  were  luminous. 
But,  in  the  mean  time,  and  for  want  of  a  better  plaoe^  We  shall  terminate  this  miscellaneous  list,  by  ibmn 
Dr.  MaccuUoch  has  added  to  Sir  C.  GiesedE^'s  animals  tioning  some  other  animals  asoertained  by  the  obsenrer 
thirty-three  new  species,  and  all  of  them  highly  lu-  last  mentioned,  to  be  equally  phoqihoiesoent,  all  of 
minous.  The  Monoculus  l^ceus  is  also  said^  by  the  them  beinc  found  on  the  northern  coaat  of  Sootlsad 
same  naturalist,  to  be  luminous;  and,  in  that  genus,  and  the  islands.  As  many  of  these  are  new  speeiet, 
Or.  MaccuUoch  has  introduced  five  new  species,  aU  and  some  of  them  new  genera,  to  which  he  has  not  yet 
luminous.  The  Nereis  noctiluca  has  been  often  de-  given  names,  we  can  oiuy  make  this  enumeration  in  a 
scribed  as  luminous ;  appearing,  indeed,  as  we  former*  general  manner.  ^ « 
ly  remarked,  to  have  hem  the  animal  in  which  this  Beiides  die  species  of  the  genus  Nereis  above  men- 
property  was  first  very  generally  noticed ;  and,  into  tioned,  he  found  some  Scoiopendrae  which  sppctf  ^ 
that  genus  also,  the  last  named  observer  has  introduced  be  non-descript  kinds.  In  the  genus  Phalangium  there 
three  or  four  new  and  luminous  species.  The  Lima,  was  one,  together  with  some  in  the  genera  of  Oniactti 
lus  noctil^ucus  is  described  as  a  phosphorescent  ani-  and  lulus.  Of  the  animalsjof  the  genus  Vil»rio^£xiDer- 
mal  in  Captain  Horsburgh's  voyage.  ly  mentionedi  taking  that  genua  as  it  is  now  coostitu* 
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Bluff,  tedi  thoe  w«re  moskiea  fpedet^  of  which  seventeen  eddiHn  posaible  to  conjecture  what  fiah  are  swimming  Pbotpiior. 

iB»  ippotred  to  be  new.    Sixteen  of  those  bdonged  to  that  alongside   at   night,   and  equally  difficult   to  take    **^~^ 

r^  deptftment  of  luminous  animals  which  do  not  emit  them. 

fflirkfl,  bat  pioduc?  a  pale  and  diffused  li^ht..   But  he  .     Thua  far,  however,  the  fact  is  ascertained  of  a  snffi? 
coMiders  the  whole  as  properly  divisible  mto  four  ge-  dent  numberj  (o  render  it  probable  that  it .  exists  in 
nerii  to  one  of  which  he  also  proposed  to  add  three  or  all ;  partioolarly  when  the  purposes  for  whidh  it  deems 
four  more  non-descript  animals,  similar  in  their  leading  to  have  been  intended  are  recollected.    On  that  we 
cfaaneters  to  some  which  MiiUer  has  disposed  of  without  shall  offer  a  few  remarks  immediately.    A  question 
BBj  regard  to  their  essential  difftinctions.  may  indeed  arise  here,  which  we  cannot  easily  solve. 
In  die  ffenus  VorticeUa  six  or  eight  new  specie  except  on  the  same  grounds  of  utility ;  of  a  purpose 
were  foond;   and  these  also  were  ascertained  to  be  to  be  served  by  the  phosphorescent  powMv  of  fishes, 
among'the  animals  which  cause  the  general  diffused  As  we  have  already  shown  that  the  general  luminous 
light  formerly  described.    A  similar  number  was  found  effect  produced  by  Uie  microscopic  marine  animals  was 
in  the  geuus  Volvox,   and  equally  unknown ;  mi-  excited  by  agitation,  it  might  be  conceived  that  when 
croscopic,  like  this  former,  and  in  the  same  manner  a  large  fiui  seems  to  emit  light,  that  may  exist  in  the 
unsting  in  pcodudng  that  kind  of  general  phospho-  water  around  it,  and  not  in  the  animal,,  and  that  it  is 
raoenoe.    Two  Or  three  new  species  were  also  oh*  only  caused  to  appear  in  consequence  of  his  motion, 
gerved  in  the  genus  Cercaria.    Others,  equally  minute.  We  can  ouly  answer  this  doubt  by  saying,  that  the 
flight  be  referred*  as  MiiUer  has  done  with  some  cor-  fact  might  be  ascertained  without  n&,  of  error,  if  fishes 
raponding  animals,  to  other  genera  in  the  division  of  were  thus  found  luminous  when  no  such  animals  were 
Innsoria;  but  being  dissatisfied  with  Uie  construction  present ;  and  it  is  to  be  hoped  that  future  naturalists, 
of  these  genera.  Dr.  Maccnlloch  dectines  to  arran^  paying  hereafter  more  attention  to  this  subject  than 
them  in  that  manner.    We  oh  only  therefore  add»  m  they  have  hitherto  donci  may  so  ascertain  it    In  the 
terauDsthig  this  Ust,  that  in  this  very  short  course  of  mean  time,  if  it  is  really  a  usaul,  and  even  a  necessary, 
obeenrstioDS,  amounting  only  to  six  weeks,  19O  lumi«  property  to  all  marine  animals,  as  we  hope  immediatey 
DooB  species  were  ascertained ;  none  of  them  having  ly  to  show,  we  may  be  very  well  assured  that  nature 
been  oDserved  to  be  luminous  before,  and  ^jKrcat  would  not  have  trusted  it  to  dumce  in  this  manner. 
number  of  them* being  undescribed  animals.    Those  We  shall  also  presently  diow  that  it  proceeds  from  a 
wanting  to  complete  tmit  number,  in  addition  to  what  voluntary  act  on  the  part  of  the  fish;  and  with  an  ob« 
his  already  been  enumerated,  must  be  thrown  into  new  vious  design ;  a  fur^er  metaphysical  argument,  in  de- 
genera:  and  among  them  is  induded  one  fish,  whidi  feet  of  better  physical  ones*  to  prove  Uiat  it  is  a  pro^ 
in  itaelf  must  fern  a  new  genus.  V^^  <^  the  animal,  because  that  act  indicates  con- 
Having  thua  disposed  of  all  the  invertebrate  animals,  sdousness. 
of  whstever  nature,  which  have  been  proved  to  be  lu-  But  as  on  this  part  of  the  subject  we  csn  now  pro- 
minmis,  we  must  inquire  how  far  that  property  belongs  oeed  no  further  for  want  of  more  facts,  we  shall  ter« 
to  the  fishes  properiy  so  called.    In  this  our  infiarma*  minate  it  by  remarking,  that  the  poroperty  c^  emitting 
tion  ia  still  more  dendent,  yet  we  doubt  not  to  render  light,  so  dr  from  being  inherent  in  the  water  of  the 
Hprobsble  that  it  is  possMsed by  the  whde  tribe.  We  sea,  belongs  to  its  inhfd)itantss  and  that  so  £ar  dso 
hi?e  ourselves  observed  it  in  the  conger,  the  ^thead,  from  bein^  limited  to.a  few  spedes  pf  marine  worms  or 
the  bream,  the  polladc,  the  pildiard,  the  sanune,  the  insects,  it  is  in  all  probability  extended  to  every  inba* 
herring,  the  ooal-fish,  the  wniting,  the  mackerel,  and  bitant  of  the  ocean. 

the  gar ;  a  list  which  is  only  scanty,  we  believe,  be*  We  have  already  shown  that,  in  th^  invertebrate 
cauae  of  our  want  of  more  opportunities  for  observe-  animals,  this  property  seems  to  be  under  the  guidance 
tioQ*  Many  of  the  genus  Squalus  have  been  observed  of  the  will;  even  more  than  it  is  in  the  glow-worm, 
to  ahine  at  night;  and  the  flying  fish  emits  a  pale  None  of  them  are  perpetually  luminous,^all'  of  them 
light  resembling  that  of  the  moon.  The  same  has  are  occasionally,  and,  as  it  appears  to  us,  capridously 
been  observed  by  many  persons  respecting  different  so;  irritation  or  alarm  excites  it  in  all  at  first;  yet 
fiihes  at  St.  Helena,  but  we  have  not  been  able  to  when  that  is  repeated  they  extinguish  themselves,  am) 
procaie  thdr  names.  In  Anbury's  Tratfelt  it  is  men-  nothing  csn  exdte  them  again  to  display  their  light 
tioned  that  the  porpoise  is  luminous  in  the  river  St.  <  until  they  chuse  to  do  it  Such  an  alann,  in  fact,  both 
Lawrence.  causes  them  to  show  their  light  and  to  withhold  it; 
Hus  is  a  scanty  list  we  must  admit,  but  it  is  not  and  that  unquestionably  from  certain  designs  or  rea« 
difficult  to  assign  other  reasons  besides  otir  own  inex-  sonings,  or  mstincts,  on  the  part  of  the  animal,  the 
psrienoe,  and  the  neglect  of  those  who  have  had  bet*  purposes  of  which  do  not  seem  difficult  to  oompre- 
ter  opportunities  thim  ourselves.  There  is  no  great  bend.  In  the  larger  fishes,  the  same  effort  dT  will  pro- 
cfasnoe  of  diaoovering  it  except  in  those  fish  ^that  are  duces  similar  effects.  If  fish  are  swimming  alonffside^ 
taken  by  the  hook  at  niffht,  wnich  form  but  a  limited  it  will  be  per odved  that  they  sometimes  show  li^h^ 
Qumbcr*  We  csnnot  take  in  the  da^,  so  as  to  keep  and  at  others  not  If  an  alarm  be  exdted,  it  is  un- 
snd  examine  them  as  we  do  the  manne  worms,  those  mediately  displayed,  although  but  for  a  moment  But 
'Which  are  only  caught  at  that  time ;  so  that  we  have  the  most  remarkable  effect  of  this  kind  may  be  wit* 
not  mudihope  of  discovering  whether  the  day  fish  are  nessed  Ijy  striking  on  the  bottom  or  gunwale  of  a  boat 
luminous  or  not  But  it  is  extremely  common  at  night  when  among  a  shoal  of  herrings  or  pflchards,  probably 
to  see  peat  flashes  of  light  deep  in  the  water,  i^d  of  all  other  fish.  In  an  instant  the  whole  sea  exhibita 
theae  have  been  observed  by  many  peq>le.  Pere  one  broad  flash  of  bright  light,  producing  a  most 
Bonnes  speaks  of  luminous  vortices,  as  he  calls  them ;  ^endid  appearance.  Tnis  is  again  in  a  moment  ex- 
a  phenomenon  which  we  have  no  doubt  are  like  the  tmguisbed,  but  is  renewed  on  repeating  the  same 
whes  of  light  produced  by  the  motion  of  large  fish,  alarming  sound.  We  noticed  this  circumstance  slight- 
That  this  ia  really  the  fiict  in  the  pilchard,  the  herriiig,  ly  before,  in  inquiring  about  the  seat  of  the  light  in 
And  the  eoel^fisb,  we  have  ascertained ;  but  it  is  very  this  case,  and  may  now  add,  that  ma  we  have  seeu  this 
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Phosphor-  effect  produced  when  we  could  not  excite  it  oanelveB    breedi  and  to  prey,  in  regione  to  winch  b'gfat'ciAQeTer  PiJ 
^*^*^^^    in  the  Bame  manner  by  the  oars,  we  think  there  is  no    penetrate.    This  is  Uie  case  in  particular  with  the  u.  H 
reason  to  doubt  that  it  is  the  property  of  the  fish  itself,  lagie  fish,  which  form  in  themselves  numeroos  tritaii  ^ 
and  not  of  the  surrounding  water.  It  would  indeed  be  a  strange  snppositioD  were  we  to 
If  now,  as  we  have  thus  attempted  to  prove,  no  ma*i  imagine  that  tike  dark  regions  of  the  sea  were  uniolu. 
rine  animal,  be  its  species  or  nature  what  it  may,  has  bited.  In  Captain  Ross's  voyage,  shrimps  were  broncht 
yet  been  fairly  examined  for  this  purpose  without  be-  up  by  the  sounding  lineftom  depths  of  1800  feet -md 
ing  found  possessed  of  phosphorescence ;  and  if,  as  is  other  animals  of  various  kinds  were  found  lo  tbenme 
probable^  it  is  therefore  extended  to  the  whole  of  these  manner  at  6000.    It  is  difficult  to  prove  this  fact  in 
uncountable  races  of  beings,  while  it  is  also  tinder  the  many  particular  instances,  because  soundings  seldom 
control  >of  their  wills,  it  is  worth  our  while  to  inquire    extend  very  deep,  nor  do  fishermen  fish  atgnuitdepthi. 
•what  purjMMe  is  served  by  this  ver3r  singular  provision.  The  greater  number  of  our  own  seas  are  shallow ;  i&d 
tN"  what,  in  ancient  phraseologyy  is  the  final  cause  of   it  is  the  character  of  some  of  our  prindpil  fish  to  ire* 
this  arrangement    That  it  is  destined  for  wise  ends,  quent  the  banks,  or  shoaler. parts,  where  woodi  mv, 
-we  have  no  reason  to  doubt;  nor  do  we  think  it  diffi-  and  wheretheyprobably  find  their  prey.  Besides  this,  it  it 
<;ult  to  show  what  these  are.    If  we  have  taken  a  cor*  tedious  and  expensive  to  fish  in  deep  water.  But  we  an 
rect  view  of  them,  we  cannot  sufiiciently  admire  the  quote  one  positive  fact  to  this  purpose.    It  is  the  habit 
resources  of  nature,  who,  in  depriving  so  large  a  per-  of  the  Vin^  to  frequent  the  deep  valleys  of  the  set,  while 
tion  of  her  dependent  creatures  of  the  light  of  the  sun,  the  cod,  like  many  others,  resides  on  the  hills,  or  binki, 
has  compensated  for  that  loss  by  a  power  derived  from  as  they  are  commonly  called.    In.  the  Shetisod  seas, 
their  own  internal  resources.  one  of  the  most  productive  spots  for  this  fish,  is  s  rallej 
Whilethepropertyofemittinglightis,  among  the  land  about  1200  feet  deep,  bounded  on  each  sidebyhiUi 
smimals,  confined  to  a  very  few  insects;  in  vie  ocean,  that  must  be  nearly  precipitous;  since^  in  soundia^, 
it  is  not  only  extended  to  very  many,  probably  to  the  water  suddenly  deepens  from  20  and  SO  to  200 
«very  individual  that  exists,  but  in  the  latter,  the  su-  fathoms.    In  this  place,  as  well  as  in  others,  where 
periority  in  numbers  of  the  different  races  is  such  this  kind  of  fishery  is  carried  on,  it  is  found  tlist  the 
that  while,  in  a  few  climates,  the  twinkle  of  an  insect  best  fishing  exists  at  the  greatest  depths;  nor  ji'it  ims. 
is  occasionally  seen,  the  nocturnal  darkness-of  the  im-  sual  to  sink  the  long  lines  in  water  of  250  fatbont 
tnense  ocean  is  illuminated  by  its  inhabitants.  Though,  deep.    But  the  time  required  for  setting  and  drawing 
among  the  former,  we  have  not  yet  succeeded  in  dis-  np  from  this  depth,  the  enormous  length  of  line  that 
coverii^'the  uses  of  this  provision,  we  may  be  sure  is  used,  is  so  great  as  to  prevent  the  fishermen  fitm 
that  they  are  very  partial;  while  in  the  latter  they  making  any  attempts  in  deeper  water;  but  they  ait 
must  be  such  as  are  alike  interesting  to  the  whole;  all  of  opinion  that  this  fish  abounds  most  in  the  deepest 
and  without  which  the  business  of  life  could  not  be  places,  and  might  advantageoualy  be  fished  for  it  muck 
carried  on.  '  These  ends  are  m.utual  communication :  greater  depths.    Thus  the  Ifng,  for  one,  is  proved  to 
as  far  as  the  wants  of  these  animals  are  concerned ;  this  reside  in  places  which  must  be  perpetually  dirk,  al« 
light  is  a  substitute  for  that  of  the  sun;,  and  as  their  though  we  were  to  double  M.  Bougoer's  estimate  of 
great  and  hourly  wants  are  mutual  self-preservation,  the  point  of  non-transmission.               .;* 
or,  alternately,  prey  and  defence,  so  by  these  lights  But  so  far  we  have  only  examined  the  one-half  of 
they  are  guided  to  each  other  for  attack ;  while,  by  tneir  this  question.    It  is  perfectly  known  to  fishermen  that 
power  of  obscuring  them,  they  are  also  furnished 'with  many  species,  which,  in  summer,  frequent  the  shaliow 
the  means  of  resisting  it    Betrayingtheir  existence  by  seas,  apparently  for  the  purpose  of  apawningchidif, 
their  light,  they  becmne  the  object  of  pursuit  to  their  retire  to  the  great  depths  in  winter;  and,  as  these per« 
enemies ;  while  nature,  providing  them  at  the  same  time  sons  suppose,  to  avoid  the  cold.    The  regions  of  dirk* 
^th  the  means  of  quenching  it,  has  given  to  theita  ness  seem  to  be  their  proper  residence ;  while,  like  the 
those  compensating  powers  which,  in  the  article  of  de-  salmon  and  other  migratory  fishes,  they  are  merelj  vt* 
fences,  she  hu  in  some  manner  or  other  bestowed  on  dtors  in  those  of  light     But,  besidea  this,  a  very  Ufft 
all  her  creation.  proportion  of  all  the  fishes  of  the  sea  only  «eja  £y 
The  great  business  of  fishes,  as  it  has  sometimes  night,  while  there  are  some  that  do  so  by  day,  and 
jestingly  been  said,  is  to  eat  each  other,  and  a  great  •  others  are  ready  for  their  food  at  all  times.    In  the 
part  of  it  must  be  carried  on  in  the  dark,  or,  at  least,  polar  regions,  and  in  the  depths  of  winter,  diere  can 
without  the  light  of  the  sun.    From  the  experiments  of  for  a  long  period  be  no  light  in  the  eea,  whatever  iaiat 
Idonsieur^  Bouguer,  it  has  been  deduced  that  the  trans,  glimmering  the  atmosphere,  the  plancta,  or  the  aurorii 
mission  of  light  through  sea-water  is  diminished  in  a  may  yield  for  the  inhabitants  or  the  land.    Yet  heie 
ratio  so  rapid, -that  at  the  depth  of  725  feet  it  ceases  manv  fishes,  and  most  oonspicuoaaly,  aome  of  the 
to  be  transmitted  any  longer.    Now,  we  do  not  think  whales  and  the  sword-fish,  have  their  perpetuil  rsii* 
that  the  method  adopted  by  this  philosopher  was  a  cor-  dence.    These  animals  can  have  no  light  for  a  Ion; 
rect  one,  or  capable  of  determining  this  question.    But  time,  particularly  in  their  deep  waters,  unless  they 
as  the  general  principle  is  unquestionable,  we  are  willing  find  it  in  their  own  bodies  or  In  that  of  their  prey, 
to  ifilow  1000  feet  instead  of  723 ;  and  it  will  imme-  The  food  of  the  great  whale,  consisting  of  various  in* 
diately  be  &een  that-the  main -purpose  of  our  argument  sects  and  worms,  very  commonly  sfarimpa,  such  is  the 
will  not  -be  affected  though  we  should  adopt  a  still  Cancer  oculatus,  resides  at  the  bottom  aa  well  as  on  the 
higher  limit    At  some  depths,  therefore,  and  that  pro-  top  of  the  sea ;  and  there  cannot,  therefore  be  nj 
bably  not  very  great,  there  is  absolute  and  perpetual  doubt  that,  even  in  summer,  but  most  easnredly  in  win- 
darkness.    But  fishes  are  not  thus  limited  to  the  sur-  ter,  it  feeds  in  regions  that  are  inacceasable  to  light 
face  or  near  it,  or  even  to  depthaof  a  thousand  fjathoms.  Our  readers  may  now  see  the  conclusions  which  we 
SDuch  less  to  one  of  mb  many  feet    There  does  not  in-  are  inclined  to  draw  l^pecting  the  final  cause  or  pll^ 
deed  seem  to  be  any  limit  of  depth  for  the  habitable  pose  of  this  propert]^  of  phoaphoresoeoce  in  BAa,   h 
ocean.    Innumerable  fishes  are  known  to  reside,  to  is  necessary  to  their  genertl  interoourse,  axui  isdii* 
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|faor-  peniibly  M  in  those  (Mrticukr  cases  just  mentioned. 
9^  without  it,  in  the  deeper  seas  they  would  be  unable 
f^  to  discover  their  prey  at  any  time ;  nor,  in  oUr  shallower 
met,  could  they  do  so  at  night.  Whatever  diminution 
of  light  is  felt  by  us  during  that  period^  must»  in  a  far 
greater  de|;ree,  be  experienced  in  the  sea,  even  at  small 
depths.  Without  sudi  a  provision,  all  intercourse  be« 
tween  ^abes  must  cease  in  the  night ;  whereas  we  know 
that  it  is  then  oflen  most  active.  We  do  not>  however, 
mean  to  say,  that  the  light  of  fishes  supplies  the  place 
df  the  sun,  or  that  it  is  intended  to  produce  a  general 
iliumiDaUon  of  these  obscure  regions.  The  main  pur- 
pose of  it  seems  to  be,  to  indicate  the  presence  of  the 
object  which  forms  the  prey,  to  point  out  where  the 
pursuit  is  to  be  directed.  For  that  reason  it  seems  to 
be  particularly  brilliant  and  decided  in  those  inferior 
aninials  which,  from  their  astonishing  powers  of  repro- 
duction, and  from  a.  state  of  feeling  apparently  little 
superior  to  that  of  vegetables,  appear,  to  have  been  in 
a  great  measure  created  for  the  supply  and  food  of  the 
more  perfect  kinds.  Thus  also  it  is  diffused  through 
every,  even  the  minutest  animalcula,  as  all  these  seem 
in  their  turns  to  be  destined  to  the  same  end,  among 
others;  mutual  enjoyment  and  mutual  destruction. 

It  is  also  not  improbable  that  the  light  which  fishes 
possess  enables  them  to  discover  their  own  food,  or  to 
guide  themselves,  as  well  as  to  betray  themselves  to 
their  enemies.     We  might  conclude  this  from  the  ef- 
fect which  any  alarm  produces  in  causing  them  to  dis- 
play their  powers,  as  if  it  was  for  the  purpose  of  dis- 
covering danger.    This  may  be  observed  even  in  the 
most  minute ;  but  it  is  extremely  remarkable  in  the 
larger  fishes,  as  we  formerly  noticed  respecting  the  pU- 
chard  and  the  herring.    Unfortunately  we  can  never 
become  very  intimately  acquainted  with  this  depart- 
ment of  creation ;  and  must,  therefore,  be  content  to 
draw  our  conclusions  in  the  best  manner  that  we  can. 
We  must  now  recal  to  our  readers'  minds  the  remarks 
which  we  made  at  the  beginning  of  this  subject  re- 
specting the  phosphorescence  of  dead  fishes.     We  have 
DO  doubt  that  the  object  of  it  is  the  same ;  namely,  to 
point  these  out  as  a  prey  to  others.    By  this  means 
they  are  not  only  removed,  so  as  to  prevent  the  incon- 
veniences which  would  arise  from  their  putrefactioUy 
as  terrestrial  animals  are  by  birds  and  beasts  of  prey, 
but  they  serve  the  purpose  of  food  to  numbers.     It  is 
worthy  of  notice,  too,  that  this  phosphorescence  imme- 
diately succeeds  death,  while  it  precedes  putrefaction ; 
so  that  the  dead  animal  becomes  of  as  much  use  as  the 
living  one  would  have  been.     Surely  such  a  provision 
is  not  casual ;  and  most  probably  its  objects  are  those 
which  we  have  here  stated.     It  is  in  the  same  way  also 
that  we  roust  probably  explain  the  desire  which  fishes 
show  to  follow  light  at  night ;  a  feeling  which  is  turned 
to  account  by  fishermen  in  many  well  known  instances, 
snd  which  might  probably  be  used  still  more  extensively 
with  advantage.    That  they  are  then  in  pursuit  of  an 
imaginary  prey,  can  admit  of  little  doubt. 

Such,  then,  are  our  opinions  respecting  the  uses  of 
the  phosphorescent  property  in  fishes.  We  had  ima- 
gined them  new  and  peculiar  to  ourselves  for  some 
time,  till  we  found  a  passage,  not,  however,  in  the  writ- 
ings of  a  naturalist,  which  seems  to  prove  that  he  at 
least,  if  not  others  in  'his  day,  had  entertained  some- 
thing like  the  same  notions  on  this  subject  In  his 
veil  known  collection  of  Poesies,  called  the  Mistress, 
Cowley  compares  his  fiiir  one  when  bathing  to  a  lumi- 
nous fish,  and  insinuates  at  the  same  time  the  pur- 
pose for  which  these  lights  are  hung  out.    The  simile 
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is  among  the  most  outrageous  s  but  it  will  not  much  Phosphor, 
alarm  those  who  are  ao^tomed  to  the  writings  of  the    es^en^* 
metaphysical  poets. . 

<*  ^iThe  fish  around  her  crowded,  ai  they  do 
1^  the  false  light  whieh  tieacherom  fishea  show.** 

As  there  can  be  no  doubt,  from  the  various  preced- 
ing remarks,  that  the  light  of  all  these  animals  is  under 
the  control  of  the  will,  it  is  a  proper  object  of  inquiry 
how  this  matter  is  managed.  Here,  however,  we  are 
fully  as  much  at  a  loss  as  in  the  case  of  the  luminous 
terrestrial  insects.  The  whole  question  of  its  cause, . 
its  seat,  and  its  chemical  nature,  is  equally  obscure ; 
and  till  these  are  explained,  it  is  almost  useless  to  think 
of  the  manner  in  which  it  is  either  exerted  or  cour 
trolled. 

Professor  Smith,  in  Captain  Tuckey's  voyage,  thinks 
he  ascertained  that,  in  a  certain  crab  which  he  exa-* 
mined,  the  seat  of  the  light  was  in  the  brain.  That  is 
possible ;  but  we  are  much  more  inclined  to  imagine 
that  there  is  a  special  organ  provided  for  this  purpose, 
wherever  it  is  confined  to  a  limited  space ;  as  it  is 
in  many  of  the  worms,  and  amon^  others  in  the  Me- 
dusas and  the  Beroes,  as  well  as  m  the  shrimps  and 
other  insects.  We  have  always  observed  that  in  these, 
it  occupies  a  single  spot,  oflen  very  small  in  proportion, 
to  the  siae  of  the  animal,  but  •  we  have  in  vain  endea- 
voured to  discover  what  that  was.  In  some  of  the 
larger  Beroes  and  Medusae,  we  could  distinctly  ascer- 
tain at  night,  by  the  feel,  that  the  luminous  point  was . 
at  the  anterior  of  rounded  end.  Yet,  on  examining, 
the  same  place  by  the  light,  we  could  discover  no  pe- 
culiar organization  where  it  could  have  resided,  as  the 
whole  substance  was  alike  transparent  Yet  we  still 
think,  from  some  observations,  that  it  resides  in  the 
stomach  or  intestine ;  an  opinion  farther  confirmed  by 
observing  that  in  the  shrimps  also  it  lies  within  the 
thorax,  and  probably  equally  in. that  organ.  We  are 
persuaded  that  Professor  Smith  mistook  this  for  the 
brain.  But  we  must  leave  this  point  for  future  inves- 
tigations. In  the  larger  fishes,  however,  it  occupies 
the  whole  surface  of  the  skin ;  and  hence  it  is  that  tney 
show  a  general  diffused  and  faintish  light,  while  the 
various  invertebrate  animals  exhibit  distinct  and  defined 
sparks. 

This  much  respecting  the  seat  of  the  light,  which, 
however,  gives  us  no  assistance  towards  explaining 
how  it  is  controlled  by  the  will.  But  we  must,  for  the 
present,  be  content  with  our  ignorance ;  nor  have  we 
any  great  reason  to  be  surprised  at  it,  if  all  the  natu- 
ralists that  have  laboured  this  subject,  with  an  abund- 
ance of  specimens,  and  the  most  ample  means  of  inves- 
tigation, arising  from  the  vitality  of  the  aniinal,  and 
the  facility  with  which  it  can  be  preserved  and  examin- 
ed alive  in  any  manner,  have  as  yet  been  unable  to  de- 
termine this  point  for  the  glow-worm. 

We  have  last  to  inquire,  respecting  the  phosphorescent 
substance  itself,  if  substance  it  be,  and  its  chemical  na- 
ture. Here  it  appears  to  us  that  we  are  in  a  state  of  ab- 
solute ignorance ;  no  less  so  than  in  the  phosphorescent 
terrestrial  insects.  Those  who  have  published  their  ex- 
periments on  this  subject,  have,  in  the  first  place,  as- 
sumed that  the  phosphorescent  matter  of  the  dead  ani- 
mal was  the  only  thmg  to  be  examined ;  a  conclusion 
which  we  think  by  no  means  warranted.  It  may  pos- 
sibly be  so,  but  that  is  not  necessary.  As  far  as  our 
own  trials  go,  we  have  been  able  as  yet  to  devise  no 
method  of  getting  at  the  phosphorescent  matter  in  the 
living  animaL    The  experiments  of  Dr.  Hulme  on  the 
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Phosphpr-  lominoas  substance  of  the  dead  fishes  are  worthless, 
oscence.  hq^  |ead  to  no  iiiformation.  Those  of  M.  Dessai^nes 
have  an  air  of  more  accurate  research,  and  there  is  in 
them  a  principle  of  proceeding.  We  shall  barely  record 
them,  without  pretendthg  to  decide  on  their  accuracy  ; 
because,  even  if  they  are  correct,  we  consider  that  we 
are  as  far  as  ever  from  the  cause  of  phosphorespence  in 
living  fishes. 

A  piece  of  phosphorescent  fish  was  put  into  a  saline 
solution  favourable  to  the  production  or  maintenance  of 
this  property,  but  which  had  previously  been  deprived 
of  its  air  by  ebullition.  Af^er  two  hours  the  substance 
became  dull,  or  lost  its  light.  But  on  introduciujg  a 
bubble  of  air,  the  phosphorescence  was  restored  in  a 
few  minutes,  and  this  effect  was  continued  as  long  as 
fresh  bubbles  were  introduced,  and  till  the  water  was 
perfectly  saturated  with  air,  when  it  remained  perma- 
nently bright  He  considers  it,  therefore,  as  a  true 
combustion ;  and,  as  in  the  phosphorescence  of  rotten 
wood,  he  thought  that  carbonic  acid  was  .produced,  so 
phosphoric  acid  must  have  been  the  result  in  this  case. 

We  shall  conclude  this  part  of  our  subject  with  one 
remark,  not  less  important  as  a  question  in  natural  his- 
tory and  in  animal  physiology  generally,  than  it  is  on 
the  subject  of  the  finaA  cause  of  the  phosphorescence 
of  marine  animals  as  we  have  alreadv  stated  it.  Like  all 
that  has  preceded,  we  are  indebted  for  it  to  Dr.  Maccul- 
loch. 

It  might  be  objected  to  this  view  of  the  final  causes, 
that,  although  the  larger  or  true  fishes,  and  the  insects' 
of  the  sea,  are  provided  with  organs  of  vision,  a  very 
large  part  of  the  maritime  creation  has  none,  and  could 
not  therefore  profit  by  the  light.  Assuredly  there  is 
no  appearance  of  eyes,  nor  indeed  of  organs  of  any 
sense  at  all,  in  numerous  genera ;  and,  in  particular, 
<^  those  commonly  called  worms  or  vermes,  Whether 
these  are  naked  or  the  inhabitants  of  shells.  Nor  have 
we  any  doubt  that  there  are  many  animals  in  the  sea 
which  have  no  use  for  light  nor  any  concern  with  it. 
Yet,  that  some  of  these  imperfect  animals  have  the 
means  of  seeing  or  feeling  light,  if  we  may  chose  to 
term  it  so,  without  appearing  to  be  furnished  with  any 
special  provision  for  that  purpose,  seems  fully  proved 
by  the  experiments  of  the  observer  above  mentioned. 
He  convinced  himself  by  many  trials,  that  some  of  the 
Beroes  and  the  Medusee,  when  confined  in  a  glass  at 
night,  were  attracted  by  the  light  of  a  candle.  In  one 
large  Beroe  this  was  so  remarkable,  that  the  animal 
could  be  conducted  by  the  light  in  a  circular  direction 
round  the  glass  for  any  length  of  time,  while  its  mo- 
tions could  be  reversed  by  changing  that  of  the  candle. 
In  this  case  it  always  presented  the  anterior  extremity, 
yet  there  is  no  organ  of  any  kind  situated  there,  any 
more  than  in  the  Medusee.  In  fact,  this  genus,  like 
the  Medusae,  seems  to  possess  no  organs  of  any  kind 
but  the  stomach  and  the  swimming  machinery.  It 
was  impossible  to  try  this  experiment  on  the  smaller 
tribes  with  any  chance  of  success,  so  that  these  trials 
were  necessarily  limited  to  a  few  species.  Yet  it  is 
highly  probable  that  a  similar  sense  is  widely  diffused 
among  the  analogous  animals,  since  all  have  the  same 
habits  and  wants,  and  that  they  all  affect  the  light  of 
day,  is  most  evident  from  their  invariably  swimming 
near  the  surfiice,  except  when  atmospheric  changes 
drive  them  below.  In  a  physiological  view,  we  need 
have  nu  objections  to  the  existence  of  this  power.  The 
eye  is  an  optical  machine,  intended  to  produce  an 
image ;  but  light  alone  may  be  perceived  by  an  ar- 
rangement of  nerves,  similar  to  that  of  the  retina,  so 


that  the  perception  of  liffht,  whi(3i  is  all  tiiat  is  here  Phonk 
contended  for,  may  as  well  belong  to  the  Medas»  and  «^« 
Beroes  as  to  any  other  animals  provided  widi  a  nerroos  ^ 
system. 

PhoBphorescence  ^  Vegeiabki. 

We  know  not  of  any  authentic  instance  of  a  lami. 
nous  appearance  arising  from  living  vegetables  which 
can  be  referred  to  phosphorescence,  ft  is  true  thtt* 
some  authors  have  seen,  or  imagined,  that  the  tuberose, 
and  one  or  two  other  flowers,  give  out  a  light,  under 
peculiar  circumstances,  at  the  moment  of  their  expan- 
sionj  which  some  have  referred  to  this  cause,  and  which 
others  have  attributed  to  electricity.  But  the  instances 
of  this  occurrence  are  as  yet  so  rare,  that  although  we 
have  no  reason  to  distrust  the  accuracy  of  the  report- 
ers,  we  are  in  no  condition  to  reason  on  this  phenome- 
non ;  if,  indeed,  it  belongs  to  the  division  of  luminous 
appearances  under  review. 

In  wood,  under  certain  states  of  decay,  however, 
this  phenomenon  is  known  to  every  school-boj.   Yet 
neither  the  peculiar  circumstances  requisite  for  its 
production,  nor  the  cause  of  the  light,  have  been  satis- 
factorily ascertained.     Neither  is  it  well  known  to  how 
many  kinds  of  wnod  it  is  limited,  or  whether,  if  the 
same  kind  of  decay  can  be  produced,  it  may  not  occur 
in  all.     In  the  soft  woods,  such  as  willow,  hazel,  and 
birch,  it  appears,  at  any  rate,  to  be  most  IVeqaent.    It 
has  also  been  observed  in  the  sugar-cane.    When  wood 
is  thus  luminous  on  decay,  it  is  spongy  and  somewhat 
moist,  being  also  very  tender,  of  a  white  colour,  and 
often  stain^  with  green  and  blue  tints,  that  seem  to 
be  the  result  of  some  process  of  fermentation  similar 
to  that  which,  in  so  many  vegetables,  produces  indigo. 
This  effect  is,  however,  transitory,  and  it  appears  to  be 
limited  to  some  very  particular  stage  of  the  progress  of 
decay,  as  it  seldom  lasts  above  two  or  three  dajL 
M .  Dessaignes  considers  that  humidity  and  the  coo** 
tact  of  air  are  both  necessary,  and  that  the  effect  does 
not  take    place  unless  the  temperature  is  S"*  or  ](f 
of  the  centigrade  thenxiometer.     The  light  is  extreme- 
ly  pale  and  gentle;  with  a  slight  bluish  tinge,  and  ii 
not  very  unlike  to  that  which  is  given  out  by  dead  fish 
in  their  luminous  stage.    It  is  accompanied  by  no 
smell,  or  any  heat,  and  the  cause  has  aa  yet  eluded 
the  investigations  of  chemists.    Yet  the  same  author 
thinks  that  a  chemical  combination  is  going  on,  analo* 
gous  to  that  by  which  lime  unites  to  water,  in  whid 
light  is,  in  the  same  manner,  generated. 

As  analogous  to  this,  we  must  consider  the  light 
that  is  sometimes  yielded  by  peat,  which  we  have  ob- 
served in  the  Highlands  of  Scotland,  but  which  has 
not  been  noticed  by  authors^  except  by  Dr.  MaccuUodi 
in  his  Account  of  the  Western  Islands.  This  also  ap- 
pears to  be  a  tralisitory  light ;  and,  from  that  cause,  0 
well  as  from  its  minuteness  in  size,  and  its  feebleness,  it 
may  easily  escape  observation.  We  have  only  fouwi 
it  in  that  kind  of  fine  and  smooth  naked  peat  so  com- 
mon in  wet  mountains,  which  occupies  these  deep 
channels  and  cuts,  well  known  to  sportsmen  as  well  u 
mountaineers,  for  the  impediments  they  produce  in  wan- 
dering over  such  regions.  It  is  not  even  visible  at  the 
ordinary  distance  of  the  eye  from  the  ground,  but  may 
be  seen  by  close  inspection.  We  have  never  found  it 
otherwisie  than  in  small  spots,  not  exceeding  the  head 
of  a  pin  in  size,  and  of  a  dark  blue  colour,  resembling 
that  of  burning  sulphur.  At  first  we  bad  imagined 
these  lights  were  produced  by  some  minute  luromous 
animal,  and  were  only  convinced  of  our  error  by  » 
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fkar*  arafol  micnMeopic  examination.    Respecting  the  cause  to  the  light  of  the  sun,  or  to  any  of  the  coloured  raya  Pbotpbor. 

»'  we  have  no  conjectures  to  offer.  of  the  prism,  or  to  the  light  of  the  moon,  or  that  of  a    ctcencc 

'^    These  cases,  according  'to  M.  Dessaignes'  theory,  lamp.    Most  other  siibstuioes  which  shine  by  absorb^  ^*"""nr^*^ 

most  both  equally  proc^  Arom  a  species  of  oom-»  ing  light  require  that  of  the  sun. 
bastion  in  which  water  and  carbonic  acid  are  formed.        The  property  of  phosphoresdng  by  the  application 

Wood  loses  half  its  weight  during  the  process ;  and^  of  heat,  has  also  been  observed  in  some  vegetable  and 

locording  to  him,  thou^  not  at  first  extinguished  in  animal  substances ;  and  we  have  thought  fit  to  separate 

lirs  that  contain  no  oo^gen,  It  at  length  ceases.    It  is  these  cases  from  the  former,  as  appearing  to  be  of  a 

also  destroyed  by  boding  water,  and  ceases  at  the  different  nature,  and  to  proceed  from  a  different  cause, 
fieeziog  temperature*  If  linseed  oil  be  heated  to  125°  of  the  centigrade 

,,.     „  tf  y>  ni      >  thermometer,  although  that  should  be  in  a  vacuum  oT 

MueOanetmi  Saurca  of  Phoipkoretcence.  „nder  water,  it  becomes  luminous  j  but  when  the  light 

b^    We  have  been  obliged  to  adopt  this  division  fat  the    ceases,  it  does  not  recover  again  in  the  same  circum- 

^'  purpose  of  including  some  lummous  appearances  that    stances.    If  it  be  heated  in  the  open  air  to  the  boiling 

do  not  well  fail  under  any  of  the  other  heads,  but    point,  or  near  it,  a  very  bright  light  is  produced.  This, 

^'  which,  for  want  of  more  knowledge,  have  been  chuned    nowever,  appears  to  be  of  a  different  nature,  since  it  is 

under  this  sweeping  term.    In  idl,  the  causes  are  at    eztinguidieci  by  carbonic  acid  and  restored  by  tbe.ac- 

obBcnre  as  in  any  of  the  instances  already  pointed  out,    oess  of  atmospheric  air.     The  first  appears  to  be  a  aim- 

and  more  inexi^icablo  they  need  not  be.  |de  phosphorescence,  similar  to  that  of  mineral  sub* 

The  case  at  white  sugar  is  universally  known,  and'    stances ;   whereas  the  latter  is  probably  a  species  of 

it!  phoMborescence  is'eztmnely  brilliant,  while  it  is    eombustion,  analogous  to  the  slow  burning  of  phos« 

acited  by  a  very  moderate  friction.    In  tiie  breaking    phorus. 

of  the  lumps  by  the  common  nippeie,  it  is  extremely  ^  Mr.  Heinrich,  one  of  the  latest  writers,  on  this  sub- 
finilitr,  ami  it  ia  also  readily  excited  by  robbings  two  ject,  has  remarked,  that  many  other  vegetable  aubstan- 
lamps  together.  No  smell  is  yielded,  nor  does  any  cea  became  phoaphoresoent  by  exposure*  to  light*  Hie 
draimstsnce  occur  by  whidi  we  can  be  led  to  conjec«  method  was,  to  remain  himaelf  in  a  perfectly  dark  roonv 
ture  the  cause  or  real  mature  of  the  li|B[ht.  fiar  half  an  hour  or  more,  and  to  expose  the  substances 

In  one  instance,  not  long  since,  a  light  analogous  to-  under  experiment  to  the  light  of  the  day  for  about  ten 
^osphorescence  was  observed  to  be  produced  by  ice.  seeonds,  taking  care  not  to  expose  them  to  the  raya  of 
This  happened  in  Switzerland,  when  tiie  Glacier  of  the  sun,  in  order  to  prevent  them  from  being  heated 
the  Weisshom  fell.  As  it  atrudc  on  the  valley  below.  They  were  then  observed  in  the  dark  chamber,  where 
ft  bright  light  was  given  out,  respecting  which  there*  his  eyes  had  become  sensible  to  the  least  quantity  of 
ooold  be  no  ttintake,  as  it  was  witnessed  by  many  per.  li^ht  With  respect  to  woods,  he  found-  those  of  hot 
sons.  It  was  sugn^ted  that  this  might  be  either  elec-  dimatiea  more  luminous  than  those  of  our  ow^.  The 
trical  or  phomhoric,  but  we  are  rather  indinedtorank  wood  of  the  haael  was  amongst  those  which  displayed 
it  under  the  tetter  head.  More  fiusta  of  the  aanie  na^  the  moit  of  this  property,  Qotton  was  rerf  feebly 
tore  are  however  required,  amce  this  is,  as  yet,  aa  far'  nhosphoreaoent,  as  were  most,  dried  plants ;  and  he 
as  ve  know,  a  solitary  case.  round  that  papee  and  linen,  or  other  bleached  vegeta- 

It  is  well  knoMfn  tiiat  the  skunk,  (  Vherrm  pulaicria,)    ble  matters^  were  more  luminous  than  the  same  sub* 
the  zomllo  of  the  Spaniards,  which  inhabiu  South    staaoaa  in  a  natural  state. 

Ameiiea,  haa  die  power  of  disduoging,  to  a  distance  With  respect  to  animal  matter,  be  found  many  to  be 
of  6ix  feet  or  more,  its  urine,  as  a  meana  of  deibnce  phosphorescent  in  which  this  property  had  not  before 
against  its  pursuers.  This  liquid  is  so  peculiarly  of-  been  auqiected.  Such  of  the  haraer  aubstances  of  this 
fensive  aa  to  exceed  in  that  respect  all  tmngs  that  can  nature  as  contained  carbonate  of  lime,  were  observed  to> 
possibly  be  imagined.  It  is  at  the  same  time  ao  acrid  possess  this  quality  in.  a  higher  degree  than  those 
as  to  inflame  the  ^in,  and  poduce  a  sensation  of  bum«*  which  contained  the  phosphate.  Thus,  egg  shelU.  go« 
ing,  which  lasts  for  many  hours.  Azara,  who  impro-  ralay  and  the  shells  of  fish,  gave  a  more  striking  light 
perly  calls  this  anhnal  Yagouar^^  since  Jaqnar  is  the  Mian  bones.  Other  vegetable  and  anin^al  substances, 
American  leopard,  says,  that  when  this  secretion  is  which  did  not  phosphoresce  in  exposure  to  light,  ac- 
discharged  in  the  dark,  it  is  phoaphoresoent.  What-  auired  that  prooerty^by  being  cooled  or  heated.  Thus, 
erer  the  cause  may  be  in  this  case,  it  is  not  likely  that  flesh,  tendons,  boneai  and  the  yolks  of  eggs,  became 
it  wOl  Boon  be  investigated  more  narrowly.  luminous  after  drying  or  burning ;  and  the  same  was 

According  to  M.  Dessaignes,  whose  experiments'  observed  with  regard  to  toasted  cheese.  Among  vege- 
on  this  subject  are  very  numerous,  it  was  found  that  table  matters,  coffee,,  pease,  chesnuts,  and  other  .sub- 
giau  and  porcelain  shone  when  heated  to  a  tem-  atanoes,  became  also  phosphorescent  lufler  roasting, 
penture  of  35^^  of  the  centigrade  thermometer,  as  we  '  We  remarked  above,  that  a  light  had  been  observed 
also  notice  under  the  head  of  mineral  phosphorescence,  on  the  falling  of  a  glader,  and  uat  it  was  questioned 
The  same  happena  with  respect  to  many  of  the  alka-  whether  it  waa  of  an  electrical  nature,  or  to  be  referred 
line  or  earthy  salts,  but  at  different  degrees  of  tempe-  ta  this  daas  of  phenomena.  As. Mr.  Heinrich  haa  re- 
fatore.  In  some  d*  the  metallic  oxides,  provided  they  marked  that  ice.phosphoreacea  on^exposure  to  light,  it 
he  in  a  vitrified  state,  and  also  in  some  of  the  metallic  ia  probable  that  theie  apnemncea  are  both  of  the  same 
^ts,  it  equally  OQcurs.  Among  these  we  may  enume-  nature.  He  remarked  alao  in  thia  casoi  that  heat  aug- 
nte  the  sulphate  and  muriate  of  soda  and  of  potash,  manted  the  intensity  and  diminished  the  duration  of 
the  metallic  phoaphatea,  nitrate  of  lime,  and  sulphurate  theligfat^  and  that  odd  had  a  contrary  effect*  In  no 
^  lime,  the  lart  familbrly  known  aa  the  phoqihores*  oaae  did  he  aucceed  in  causing  transparent  ^uids  to 
cent  substance  of  Cantdn's  phosphorus.  ahina 

The  phenomena  presented  1^  this  latter  aubatance  In  Deasaignes'  expetnaenta  we  find  Qb  fluid  recorded  Pboaphorw 
ot  somewhat  remarxable,  and  require  a  little  additional  as  phosphorMcent  but  linseed  oil ;  and,  in  Mr.  Hein-  ^•csoca  of 
iMHice.   It  shines  equdly  whether  it  has  beea  e^qpoaed   aicfea,  due  bnnch  of  the  atOQect  haa  alao,  as  we  Jia?e  ^"'^ 
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this  moment  aewii  been  passed  by. .  Here  Dr.  Brew-  Dr.  Brewster,  {Edkn.  PhiL  Jmirnai,  vol.  L  p.  SSS.)  it  ii  PhM 

ster  assisU  us  with  a  catalof^ue  by  which  we  may  en-  necessary  to  remember  this  drcumsUnoe ;  lest  an  in*  hrS 

large  thi^  enumeration  of  the  miscellaneous  phospho-  accuracy  should  be  suspected  in  the  reporter.    With  '^C 

rescences,  for  the  present  ^  as  we  are  unable  to  do  regard  .to  this  very  mineral,  tremolite,  nothing  can  be 

tfnuch  towards  generalising  or   arranging  them,  for  more  notorious,   or  generally  believed,  than  that  it 

want  of  a  sufficient  number  of  substances,  exhibiting  phosphoresces  by  friction ;  yet  among  the  numerotis 

this  property,  to  admit  of  an  useful  classification.    Hia  specimens  we  have  examined  from  Glen  Tilt,  we  have       ' 

experiments  were  performed  by  heating  the  different  never  yet  in  one  instance  observed  it. 

fluids  on  a  hot  iron,  in  the  manner  practised  with  the  That  the  diamond  and  ^garnet  have  been  Jong  ob-       ' 

minerals  that  were  thus  treated.  served  to  possess  this  property,  is  probable  from  the       ' 

Saliva,  the  white  of  egg  diluted  in  water,  and  the  so-  occa$ional  mention  of  them  that  is  made  in  the  Orien- 

lution  of  isinglass,  were  thus  found  to  be  phosphores-  tal  tales.     The  dark  subterranean  caverns  of  the  genii 

cent.    So  was  a  solution  of  soap,  and  also  one  of  rhu-  and  enchanters,  are  often  lighted  by  carbuncles;  and 

barb;  there  appearing  to  be  little  analogy  between  any  the  diamond  which  Saad  took  out  of  the  fish  that  he 

of  these  exo^D^  the  saliva  and  the  solution  of  albumen,  had  caught,  serves  his  household  for  a  lamp.    So  gene* 

Oil  of  olives,  like  the  linseed  oil  in  M.  Dessaignes'  trials;  ral  a  belief  must  have  bad  a  foundation ;  and,  indeed, 

was  found  to  be  possessed  of  the  same  property,  if  we  examine  all  the  phenomena  described  in  these 

as  was  the  essential  oil  of  pill.    The  pliosphorescenoe  tales,  which  are  not  absolutely  extramundane  and  su- 

oftallow  was  so  obvious  as  to  be  visible  in  extinguishing  pernatural,  we  shall  find  them  ail  founded  on  ikts, 

a  candle.    Of  saline  solutions  he  found  those  of  com-  exaggerated  and  inverted. 

mon  salt,  nitre,  and  alum,  to  be  luminous ;  and  it  is  The  minerals  which  phosphoresce  on  friction  are  far 
probable  that  this  catalogue  might  be  considerably  ex-  less  numerous  than  those  which  exhibit  the  same  pro- 
tended. Lastly,  alcohol  exhibited  a  beautiful  light  on  perty  when  heated.  We  have  already  mentioned  the 
the  heated  iron,  on  which  ii  never  inflames,  but  it  ia  diamond  and  the  garnet^  although  we  have  ouraelTcs 
probable  that  this  is  an  instance  of  slow  combusti<^,  succeeded  with  neither.  But  the  phosphorescence  of 
analogous  to  that  of  phosphorus,  and  resembling  the  quarts  on  friction  or  collision,  is  very  remarkaUe  and 
second  kind  of  light,  which  b  shown  by  linseed  oil,  lively ;  while  it  is  also  attended  with  a  peculiar  smell, 
when  it  is  heated  up  to  near  the  boiling  point.  as  if  some  combustion  took  placa    It  wi^  once  ima- 

But  we  must  terminate  this  part  of  our  subject,  on  gined  Uiat  it  produced  black  globules  on  being  thus 

which  much  information  is  still  wanted,  and  proceed  treated;  but  uat  ultimately  proved  to  be  a  fallacy. 

to  consider  the  phosphorescence  of  mineral  substances.  We  already  mentioned  the  occasiona)  phosphorescence 

ni      i                rn/r-       1  ^  tremolite,  and  in  some  cases^  it  is  auch  as  to  be  ex- 

Phosphorescence  of  MineraU.  ^ited  even  by  a  feather  ;  while,  in  many  moie,  it  can- 

That  phosphorescence  was  a  property  belonging  to  not  be  produced  at  all.  In  the  harder  crystalline  mi- 
various  minerals,  had  long  been  known ;  but  it  was  not  nerals,  the  friction  or  the  abrasion  fwoduced  by  a  file, 
till  the  experiments  of  Dessaignes  in  France,  and  those  is  neeMsary  to  excite  the  lights  while,  in  some,  it  ia 
of  Dr.  Brewster  in  our  own  country,  that  we  were  ac-  only  discovered  by  pounding  them  in  a  mortar.  We 
quainted  either  with  the  numerous  circumstances  by  have  observed  it  to  take  place  in  the  carbonate  of  lime, 
which  it  is  excited  or  modified,  or  with  the.minerals  in  porovided  the  surfaces  are  rough*  and  the  force  cod- 
which  it  exists.  But  as  those  of  the  former  philoso-  siderable;  but,  in  making  experiments  with  rocks,  it 
pher  apply  chiefly  to  general  principles,  affecting  not  is  necessary  to  take  care  that  we  are  not  miried  by  the 
only  minerals  but  many  other  substances,  we  shdl  re-  presence  of  particles  of  quartz, 
serve  an  account  of  them  for  the  end  of  this  article.  The  phosphorescence  of  minerals  by  heat  is  well 
except  where  they  may  particularly  apply  to  any  of  known,  with  regard  to  fluor  apar  at  least,  as  it  is  the 
the  cases  now  to  be  mentioned.  substance  commonly  exhibited  for  thia  purpose  at  po* 

Dr.  Brewster  thinks  that  the  phosphorescent  pro-  puUr  lectures.    Mr.  Wedgewood  was  among  die  first 
perty  of  minerals  was  first  remarked  by  the  noted  Ben-  to  enUrge  the  list  of  minerals  in  which  it  existed.   His 
venuto  CellinL    In  his  essays  on  Orificeria,  he  aays,  experiments  were  performed  by  reducing  the  sub- 
that  he  had  seen  a  carbuncle  (garnet)  shine  in  the  dark,  stance  under  trial  to  powder,  and  atrewing  it  en  a 
and  that  one  of  these  stones  bad  been  found  near  Rome  plate  of  iron  heated  just  below  the  visible  redness,  aiul 
by  means  of  the  light  which  it  emitted  in  the  night,  removed  into  a  dark  place.    In  this  way  he  found  that 
Mr.  Boyle,  sometime  after  this,  observed  that  a  dia-  this  property,  was  possessed  by  the  following  subetaDoes» 
mond  emitted  a  light  in  the  dark,  equal  to  that  of  a  namely :— -  . 
glow-worm,  either  when  heated  or  rubbed,  or  some- 
times when  simply  pressed.    Other  authors  have  re- 
marked, that  a  diamond  acquired  this  property  only  in 
eonsequence  of  a  previous  exposure  to  the  sun's  rays ; 
while  many  persons  have  repeated  the  same  exneri* 
ment  without  success.     In  our  own  trials,  we  nave 
been  uniformly  unsuccessful ;  and  it  has  now  indeed 
been  observed,  that  a  very  few  diamonds  only  are  pos- 
sessed of  this  property ;  although,  by  what  particular 
circumstances  in  the  crystallisation  or  aspect  of  the 
stone  it  is  indicated,  is  not  yet  known.    But  this  is 
equally  true  of  many  other  minerals ;  since,  amcmg 
the  tremolites,  for  example,  where  the  eye  can  trace 
no  reason  fof  the  difference,  some  are  found  to  phos- 
phoresce and  others  not      In  consulting  the  sub- 
joined list^  therefore,  which  we  have  bonoved  frpm 


Fluorspar 

Aed  felspar 

Ruby 

Steatite 

Rock  crystal 

Rod  fetrugineaa  mioa 


To  which  list  Haiiy  afterwards  added. 


Marbles 

Diamond 

Calcareooi  (lodaad)  iptf 

Fiiot  (black) 


Arragonite 
Tremolite 

Carbonate  of  stiOBtiafi 
l/ipyre 


Apatite 

Carbonate  of  baryttt 

Aannoioaia 

^vementa. 


But  Br.  Brewster^s  experiments  have  nuterially  en- 
larged this  list ;  so  that  the  property  of  phospborts* 
cenoe^  used  by  Haiiy  as  one  of  tbfr  dis^ini^nishing  cha^ 
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tt>  racters  for  minerals,  has  almost  ceased  to  be  of  any  use  in 
:«.  thisrespcct.  It'Dr.  Brewster  has  thus  deprived  roineralo- 
^  ffists  ofone  of  their  convenient  empirical  marks^  he  has 
conferred  a  greater  benefit  on  them  by  preventing  them 
from  deceiving  themselves  by  trusting  to  it.  In  some 
of  these  experiments,  he  followed  nearly  the  same 
pltn,  namely,  that  of  placing  a  fragment,  of  the  mi- 
Deral  in  question  on  a  hot  iron,  and  then  carrying  ft 
into  a  dark  room.  When  the  light  waa  not  perceptible 
in  this  manner^  the  fragment  was  placed  in  a  pistol- 
bin^I,  which  was  then  heated  to  a  point  short  of  rcd- 
oesi,  and  the  phosphorescence  observed  by  looking 
down  the  bore.  On  other  occasions,  the  barrel  wm 
first  heated,  and  when  the  red  heat  was  gone^  the 
mineral  wu  introduced  into  it,  and  examined  in  the 
same  manner. 

We  extract  from  his  communications  on  this  subject, 
the  following  table,  where  the  results  are  exhibited  in 
I  condensed  fonti. 


Miiwrali. 

Colour  of  Minenla. 

Colour  of  the  Light. 

Fluor  Sptr, 
Do.    Do. 

l*inir. 

Green. 

Purple. 

Bluish. 

D<k    Dob         •        . 

Bluiih  White.  ' 

Blue. 

CompacUdo.        • 

Vellowiah. 

Fine  Green. 

San^y,  do.          • 

White. 

White  sparks. 

Ctlcareous  Sptr,           • 

YeUow. 

YeUbw. 

Do.       Do. 

TnnspaTCBtt 

YeUDwiih. 

LimeiioDe,  Iridi,  seeoodary, 

White. 

YcUowidi  Red. 

AnotSf     •        •         ■ 

Pink. 

m 

Acngmiic, 

Difty  White. 

Reddish  Yellow. 

Cirboiute  of  Barytes, 

Whitiah. 

Pale  White. 

Harmotome,        •        • 

Colourlen. 

Reddish  Yellow. 

Dipyre,'     .         • 

White. 

^peekt  of  Light 

Tremolite^Olen  Tilt, 

Do. 

Ydlo^r. 

Do.       CwnwaU, 

Do. 

Bluish. 

Ttpai— AbordcflBsbifet 

Blue. 

Do. 

Do.    Bnca. 

Yeltow. 

Faint  YeUowish. 

Do.    NewHonand, 

White. 

Bluish. 

Rubellite, 

Reddish. 

Scarlet. 

Sulphate  of  Lime, 

YeUowith. 

Faint  Light 

Do.  of  Barytct, 

YeUow. 

Pale. 

Do.       Dob 

Slate  colOQr. 

Da. 

Sulphite  of  StroDtian, 

Bluiih* 

Bri^t. 

Do.o(Laid« 

Tranapaieat 

Faint  by  fits. 

Anhydrite, 

Radish. 

Faint 

<odali(e, 

Dark  Green. 

Bnghtisn. 

Bitter  fi^r, 

Vellowiih. 

Faint  White. 

RedSUwOre. 

Red. 

Bright,  flitting. 

Bary  Smolianiic, 

WhUeb    . 

Faint 

Aneniatc  of  Lcad« 

Spbcoe, 

YeUowiah. 

Bright  White 

Yellow. 

Do. 

Mica, 

Greenish. 

Whitish. 

Do.   Waygatr  Strait, 

Blaek 

White  speeka 

Dot           Do. 

Brown. 

Pretty  bright 

rttanh]ii^»Mci»diaiiit0, 

Black. 

Feeble  specks. 

HorMone, 

Grey. 

Yellowish. 

TaieUptth, 

Whitish. 

Do. 

Uiuli,       , 

Blue. 

Faint 

ppfidaxneDe, 

Greennh. 

Do. 

Titanite— Radtc, 

RedcBah. 

Very  Fidnt 

Cyanite,              ,        . 

Ydbwidi  Wiiite. 

Bloidi. 

Cabmiao,           .        . 

Brown. 

Faint 

Aagiie,       . 

Green. 

Pretty  bright 

Petaliu,      , 

Reddish. 

Bright  and  Blue. 

Aibetto».rigid.     • 

Doi 

Pretty  bright 

Datholue,             .         ; 

Trampareat 

Bright 

Brown. 

Da 

AnatSK, 

Daik. 

Reddish  YelL  flame. 

Tuiigttcn, 

Yellowish  white. 

Brilliant,  like  a  coal. 

Quarti,                          ^ 

•        •        » 

Very  faint 

Ametbyrt*                       | 

•        •        • 

Faint 

Obddiu,                        / 

*        • .       . 

Dull  Blue,  brigfatish. 

Meeotype.  AuTogaek     f 
Actinolite,                      y 
Muriate  of  nlvcr»            A 

Obserredinthel 
pistblbaneL  J 

Very  famt 
Small  specks. 
Rather  bright 

B«i,  mbj  do.                 1 

•        .        . 

Blue. 

Carbonmteofeoppert        1 

•                •               a 

Very  faint 

Green  iderie.                  ■/ 

... 

Pale  Blue,  pretty  br. 

It  was  asserted  by  hfr.  Wedgewood,  that  minerals  Phosphor. 
could  not  be  deprived  of  this  property  by  many  ^^cencc. 
heatings,  nor  by  any  degree  of  heat.  Dr.  Brewster 
foand,  on  the  contrary^  that  a  specimen  of  green  flaor, 
which  was  highly  phosphorescent,  having  been  wrapped 
in  a  leaf  of  platina,  and  exposed  for  an  hour  to  the 
heat  of  a  common  fire»  lost  not  only  its  green  colour, 
but  its  power  of  phosphorescence,  although  it  had  not 
flown  to  pieces,  as  it  usually  does  on  the  iron  plate. 
'Neither  the  ordinary  rays  of  the  sun,  applied  for  seve^ 
ral  days,  nor  even  the  focus  of  a  burning-glass,  re- 
stored this  property ;  and  it  is  farther  worthy  of  re^ 
mark,  that  when  placed  on  the  hot  iron,  it  no  longer 
flew  in  pieces,  as  it  always  does  while  it  possesses  the 
phosphorescent  property.  We  have  trietf  the  same  ex« 
periment  with  other  varieties  of  fluor^  and  with  cor- 
responding results. 

We  may  now  add  to  (hese  experiments  of  Dr.  Brew« 
Bter,  that  we  have  farther  observed  that  the  phosphpr- 
escence  was,  in  some  minerals,  excited  by  a  high  de- 
gree of  heat  when  tnferitnr  ones  produced  no  such  effects. 
Not  having  had  this  obiect  in  vi§w  in  these  researches^ 
we  neglected  to  record  the  substances,  having  been  al 
that  time  pursuing  a  different  train  of  investigations. 
*We  also  noticed  that  the  phosphorescence,  in  some  mi* 
nerals,  was  excited  with  peculiar  facility  in  melted 
nitre,  or  upon  its  surface  when  far  short  of  a  red  heat. 
Among  others,  which,  for  the  same  reason,  have  escaped 
our  memory,  we  noticed  some  specimens  of  crystalline 
primary  limestone,  of  tremolite,  of*  chlorite,  and  of 
chalcedony.  In  some  of  these  cases  the  light  was  as 
bright  as  the  sun,  and  seemed  to  pervade  the  whole  of 
very  large  fragments. 

M.  Dessai^nes  has  also  remarked,  that  many  miner« 
als  wfaidi  shine  at  200%  (centigrade,)  refuse  to  give 
light  when  heated  to  a  higher  point;  and,  of  course, 
he  concludes  that  it  is  not  the  conseiquence  of  incan- 
descence, as  we  had  done  from  our  own  trials  with  melt- 
ed nitre.  He  has  also  observed,  like  ourselves,  that  dif- 
ferent substances  require  different  temperatures  to  en- 
able them  to  give  out  light  Thus,  fluor-spar,  apatite* 
and  adularia,  shine  at  100*  or  112*,  (centigrade,)  whtfe 
quarts  and  many  of  the  harder  crystalline  minerals,  as 
'  well  as  glass  and  porcelain,  do  not  give  out  Hght  till 
they  are  raised  to  87  5\  He  also  asserts,  that,  at  a 
mean  heat,  or  about  £5ff*,  a  point  easily  marked-  by 
the  melting  of  bismuth,  all  these  phosphorescent  sulK 
stances  become  luminous. 

Farther,  it  is  remarked  by  the  same  observer,  that 
the  light  yielded  is  in  a  direct  ratio  to  the  degree  of 
temperature,  but  that  its  duration  is  in  an  inverse  one. 
Farther,  if  iny  mineral,  such  as  fluate  of  lime,  which 
shines  at  a  low  temperature,  is  exposed  Co  a  higher 
heat,  it  will  no  longer  emit  light  at  a  lower  one,  bat 
will  do  so  at  a  temperature  still  higher  than  the  first. 
Dr.  Brewster's  experiment  agrees  witlt^  the  first  of 
these,  and  does  not  contradict  the  second.'  The  same 
substance,  also,  being  sulnected  several  times  in  suc- 
cession to  a  temperature  of  SOO^,  gave  a  bright  Hght, 
which,  at  the  first  trial,  lasted  80  seconds,  at  the  second 
15,  and  at  the  third  lOi  Thus  the  power  of  giving 
light  seemed  for  a  time  gradually  to  diminish;  but 
still  it  was  not  destroyed,  as  in  fifteen  more  successive 
'  trials  it  continued  of  the  same  strength. 

Farther,  "  vitreeas  bodies/'  including  certain  of  the 
crystalline  minerals,  lose  their  phosphorescent  proper- 
ties with  great  difficulty,  and  not  without  beadng  them 
strongly  for  half  an  hour,  or  an  hoar ;.  while  the  me- 
tallic substances  and  their  ^Its,  toffether  with  their 
phosphorescent  oxides,   lose  their  luminotts  qiuditf 
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S^bocphof-  escence  by  frictiony  become  luminous  by  heiting,  by  either  by  the  breath  or  by  the  hand.    Thii  efet  mj  f^i 

"^"'^•^  'electrization,  and  by  exposure  to  light    This  property  also  be  renewed  several  times  after  one  ezposore,  par.  ^ 

^  is  generally  diminished  by  overheating,  as  is  the  ordi-  ticularly  if,  at  eaeh  time,  the  temperature  be  stlglitly  ^'^ 

nary  phosphorescence  of  the  same  bodies  which  is  ex-  increased.    This,  however,  at  length  ceaies  toict;lwt 

cited  by  more  moderate  degrees  of  heat ;  yet  glass  thus  the  mineral  then  recovers  its  property  by  a&ciha. 

treated  still  emits  light  when  rubbed  by  a  file.    The  posure  to  the  light,  or  to  the  sun's  rays, 
phosphorescence  on  friction  takes  place  idike  in  all  the        It  was  long  ago  observed  by  Beccuia  and  Kircher, 

gases,  and  in  vacuo.    Our  author  has  an  hypothesis  on  that  if  the  diamond  which  becwne  luminoos  sfUr  a- 

this  subject  which  we  do  not  well  understand,  and  of  posure  to  light  was  fully  excited,  and  then  covered  vitli 

which  we  do  not  see  the  necessity.    He  supposes  that  m  coating  of  black  wax,  or  any  other  substance  opa* 

the  phosphorescence  is  produced  by  a  particular  fluid,  Ue  of  excluding  light,  it  did  not  lose  this  power,  but 

which  is  set  in  motion  by  light,  by  heat,  by  electricity,  retained  it  for  several  days;  dtsplaymg  iu  phospi»r- 

andby  friction;  and  that  the  process  of  overheating,  or  esoence  as  soon  as  the  coating  was  removed.    Tne 


of  long  exposure  to  light,  causes  it  to  be  dissipated. 
But  this  hypothesis  will  not  explain  how  electricity  re« 
stores  this  fluid  when  once  lost;  nor  indeed  is  it  in  any 
way  tenable.  We  can  only  conclude,  that  whatever  con- 
nection between  the  power  of  phosphorescence  and  elec- 
trization may  exist,  we  are  yet  incapable  of  understand- 
ing its  true  nature ;  and  that  it  is  necessarjr  to  accu- 
mulate many  more  facts  before  we  can  arrive  at  any 
rational  determination  respecting  any  part  of  this  very 
curious  subject. 

Some  general  remarks  of  Mr.  Heinrich,  on  the 
phosphorescence  excited  by  exposure  to  light,  belong 
also  to  this  division  of  our  article ;  and  they  serve  to 
explain  a  point  of  the  subject  which  Dessaignes  and 
others  have  left  somewhat  imperfect  The  first  relates 
to  the  duration  of  the  light,  which  varies  exceedingly  in 


same  happens  with  fluor-spar  ;  aa  well  with  the  ordi. 
nary  kinds,  as  with  the  chlorophanci  the  light  of  vbidi 
is  of  so  brilliant  a  green. 

From  all  these  experiments,  it  might  be  condaded. 
as  Mr.  Heinrich  has  done,  and  as  mapy  others  hm 
done  before  him,  that  the  light  emitted  by  bodies  which 
phosphoresce  from  this  cause,  is  that  which  they  biTe 
previously  absorbed.  It  is  impossible  to  reconcile  «m 
of  them  to  the  electrical  hypothesis  of  M.  Dessiipm 
Nor  is  it  very  easy  to  see  how  this  species  of  pb» 
phorescence  is  connected  with  that  which  is  acttd 
merely  by  heating,  and  where  no  light  is  present ;  ai* 
though,  with  respect  to  some  of  the  substances,  tbe 
power  of  phosphorescing  from  eadi  of  these  caiuesve^ 
nearly  corresponds  in  energy.  But,  in  truth,  the  vboie 
subject  is  full  of  obscurity ;  and,  if  the  experinieols 
and  observations  which  we  have  thus  collected  sod  rvi 


the  different  substances  susceptible  of  this  property,  to 

whatever  class  of  bodies  they  may  belong.    Thus,  for  corded  from  various  sources,  are  as  yet  insuffideot  to 

€xam)rie,  while  the  diamond  and  fiuor  spar  will  continue  enable  us  to  form  a  theory  on  the  subject  of  phosphv- 

to  display  their  light  for  an  hour,  there  is  scarcely  esoence,  they  are,  in  themselves,  highly  interestinf,  a 

another  mineral  in  which  it  lasts  for  a  minute.     No  adding  to  our  knowledge  of  the  history  of  nuoy  d^ 


partments  of  nature.  By  multiplying  and  varying  sodi 
observations,  and  by  the  addition  of  new  experimnt!, 
which  it  would  not  be  difficult  to  suggest,  we  ihiii 
probably  one  day  arrive  at  a  method  of  reoooaliof 
and  explaining  all  these  phenomena,  and  of  cUssq|, 


relation  has  been  observed  between  the  brightness  and 
the  duration  of  the  light. 

In  all  cases,  except  that  of  the  diamond,  where  light 
is  emitted  by  minerals,  it  is  white;  and  this  result  iB 
not  altered,  whether  they  are  caused  to  shine  in  conse- 
quence of  the  white  light  of  the  sun  or  the  day,  or  bv    under  their  proper  heads,  all  the  discordant  subjecb 
exposure  to  the  coloured  rays  of  the  prism.    Although    which,  from  mere  necessity,  are  now  included  uode 
the  direct  ra^s  of  the  sun  hiive  greater  power  in  exat-    one  wide  term.    For  fiurther  information  on  this  nb* 
ing  the  luminous  action,  than  the  light  of  day  only,    ject  see- 
long  exposure  to  these  is  injurious,  as,  by  exciting  heat        Benvenuto  Cellini,  Due  TraiUUi  ddl  Orificem, 
in  the  substance,  it  diminishes  the  phosphorescent  power.        Baldwin,  PML  Trans,  I676,  vol.  xi.  p.  788. 
The  white  substances  are  more  active  in  their  powers        Beccsria,  De  Phosphont,  4to.    Bologns,  1744,*  » 
of  yielding  light  than  the  coloured  ones,  and  this  pro-    also  PhiL  Trans.  1746,  p.  8J. 
perty  also  diminishes  as  we  approach  nearer  to  the  ~  ~ 

darkest  or  black  substances.    Immersion  in  water  does 


not  extinguish  the  light  of  bodies  that  are  in  the  act  of    S70. 


Hulme,  PkiL  Trans.  1801. 

Wedgewood,  PhiL  Trans.  1792*  vol.  IxxziL  p.  SS, 


emitting  it;  nor  is  any  very  sensible  difference  pro- 
duced by  change  of  temperature. 

In  cases  of  exposure  to  heat,  we  formerly  remark- 
ed, that  the  whole  substance  throughout  was  luminous ; 
and  the  same  was  observed  in  those  experiments  where 
the  phosphonescence  was  excited  by  light  Grooves 
being  cut  deeply  into  the  substances  when  in  a  lumi*. 
nous  state,  it  was  observed  to  be  emitted  by  the  deep- 
est of  these  as  strongly  as  by  the  surface.  Mr.  Hein- 
rich has  also  remarked,  in  confirmation  of  Dessaignes's 
observations,  that,  in  some  cases,  polishing  destroyed 
the  phosphorescent  qualitv  in  those  substances  which 
were  luminous  when  rough,  while  in  others  the  light 


Haiiy  Trak^  de  Mineralcgie,  torn.  i.  p.  S5^  %1^ 

Dessaignes,  Buiielin  de  la  Soc  PhUomalhiqUt  i»i 
Phil,  Magazine. 

Dr.  MaccuUoch,  Account  of  the  Western  Islaads;vi^ 
Quarlerfy  Journal,  vol.  xi.  p.  t48. 

Dr.  Brewster,  Edinburgh  PhiL  Journal,  vol.  L  p.3S$.< 
vol  ii.  p.  171. 8  vol.  iv.  p.  180.;  Transacimi  ofC^ 
bridge  Philosophical  Soeietvg  voL  ii.;  and  onpubiia^ 
ed  MSS. 

Riville,  Memoires  des  Sgaxmns  Elrangers,  torn.  0- 
p.  267. 

Heinrich,  BiUiotheque  Universelle,  vol,  xv.  p>  2^7- 

Ma^aire,  Bibl,  Universelle,  1821* 

Scoresby,  Aceouni  of  ike  Arctic  Regions,  and  J(0^ 


was  only  diminished. 

On  the  subject  of  the  phosphorescence  of  fiuor  spar  of  a  Vouage  to  Greenland  m  1828. 
from  exposure  to  light,  it  has  been  observed  by  mis        PHOSPHORUS.     See  Chbmistry,  Vol  VI.  p* 

philosopher,  that,  after  it  has  ceased  to  be  luminous,  12. 

.the  property  may  be  re-excited  by  warming  it  slightly,       PHOTOMETRY.  See  OpticSi  VoL  XV.  p*  fiS. 
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PHYSICAL  GEOGRAPHY, 

To  describe  the  general  appearances  of  the  earth ;  to  *  fusion,  should  have  his  curiosity  withdrawn  from  the  Pbydcai 
trace  the  connexions  and  mutual  relations  of  the  di«  heavens  to  the  earth  by  the  opening  dawn,  and  the  Geographj. 
versified  objects  of  which  it  consists;  and  to  explain  grateful  approach  of  day.  What  a  multitude  of  forms, 
the  causes,  whether  of  a  chemical  or  meclumical  na*  living  as  well  as  inanimate,  would  on  every  side  excite 
ture,  which  regulate  the  changes  of  form  and  condition  his  wonder  and  rouse  his  anxious  inquiry,  when  the 
they  incessantly  undergo,  is  me  province  of  Physical  sun,  emerged  in  all  his  grandeur  from  the  far-spreading 
Gkoorapht.  ocean,  and  diffused  over  the  face  of  things  his  exhaust- 
In  tibe  view  which  we  propose  to  give  of  this  im-  less  stream  of  light  The  most  obvious  beauty  that 
portant  branch  of  geography;  we  shall  proceed,  after  would  every  where  strike  the  ^e  of  an  observer,  in 
faying  before  the  reader  a  general  si^etch  of  the  ex*  these  circumstances,  would  be  the  verdant  covering  of 
temal  appearance  of  the  earth ;  to  consider,  1st,  Its  the  earth,  and  the  ever-varying  appearance  of  its  sur- 
figure,  density,  composition,  and  structure*  Sdly,  We  face,  stretching  on  the  one  hand,  as  far  as  the  eye  can 
ahail  examine  the  nature  of  the  atmosphere,  in^ding  reach,  into  extensive  and  fertile  plains,  and  bounded 
under  this  head  a  summary  account  of  the  various  e£  on  the  other  by  lofty  and  swelling  ridges,  whose  in- 
fects, which  are  connected  with  the  pressure,  elasticity,  accessible  summits  are  covered  with  peraetual  snow, 
and  chemiod  agency  of  that  great  aerial  Huid.  Sdly,  The  inequalities  of  the  surface  he  would  perceive  to 
We  shall  describe  the  aqueous  portion  of  the.  globe,  be  so  diversified,  that  seldom  would  he  fina  two  land* 
comprehending  under  this  department  of  th^  subject,  scapes  offering  a  similarity  of  outline.  Every  change 
a  description  of  the  ocean,  its  depths  currents,  saltness  of  place  would  produce  a  change  of  prospect,  and  pre* 
in  different  httitudes,  &c.  together  with  an  explanation  sent  new  objects  to  delight  and  refresh  the  imagma- 
of  the  ori^n  and  progress  of  springs  and  rivers.  4thly9  tion. 

We  shall  investigate  the  various  physical  causes  which  To  add  to  the  beauty  of  nature,  and  facilitate  the 

affect  the  climates  of  the  different  regions  of  the  earth,  intercourse  of  social  life,  lakes  and  rivers  are  inter- 

lo  far  as  it  depends  upon  temperature,  humidity,  or  spersed  Qver  the  varied  scene ;  the  former  collecting, 

circumstances  of  a  local  nature.    5thly,  We  shall  take  and  the  latter  carrying  off*  the  superfluous  moisture  of 

I  general  survey  of  the  products  of  vegetation,  in  ao  the  land  to  the  great  reservoir  of  the  ocean.    In  that 

far  as  these  are  connected  with  geographical  position,  vast  collection  of  water,  too,  how  much  is  there  to  fix 

5tfaly,  We  shall  take  a  similar  view  of  animal  beings,  the  attention,  and  stimulate  the  inquiries  of  a  rational 

rthly.  We  shall  conclude  with  some  general  observa-  being!    The  daUy  flux  and  reflux  of  its  tides^   its 

ions  on  the  changes  which  the  earth  has  undergone  mighty  currents,  and  unfathomable  depths,  at  once 

>7  physical  oonvulsions,  or  the  gradual  operation  of  excite  our  astonishment,  and  fiimish  ample  materiala 

luman  industry.  for  exercising  the  speculative  principles  of  our  nature. 

The  beauty  and  magnificence  of  nature  cease  to  be  Even  the  air  by  which  we  are  surrounded,  though  its 

riewed  with  the  interest  they  are  fitted  to  excite,  in  particles,  on  account  of  their  extreme  subtiltv,  escape 

fae  same  proportion  that  we  become  familiarly  ac-  the  cognizance  of  several  of  the  senses,  exnibits,  in 

{uainted  with  the  appearances  and  mutual  relations  of  different  condiUons  of  its  existence,  qualities  of  so  op- 

ler  works.    This  indifference  is  not  to  be  ascribed  to  posite  a  kind»  that  they  can  scarcely  be  conceived  to 

my  defect  in  the  constitution  of  External  thmgs,  but  belong  to  the  same  substance.    In  a  state  of  cloudless 

0  that  process  of  the  human  mind,  which  gradually  seremty,  for  example,  when  it  transmits  unimpaired 
inks  into  commonness,  whatever  is  the  object  of  its  the  pure  light  of  heaven,  how  different  is  it  in  aspect 
requent  contemplation.  The  objects  around  us,  in-  from  that  gross  and  impenetrable  base  which  some- 
initely  diversified  as  they  are,  have  been  too  freanent-  times  shrouds  the  face  of  day,  and  wraps  in  gloomy 
jT  observed,  and  fU'e  too  well  known  to  call  fortn,  fot  obscurity  every  object  around  us.  How  different,  too, 
be  naoat  part,  any  other  emotion  than  a  mere  percep-  in  a  state  of  repose,  when  it  moves  not  the  bending 
ion  of  their  existence.    The  slow  and  gradual  manner  stalk  of  the  most  delicate  plant,  from  that  powerftd 

1  which  we  acquire  a  knowledge  of  the  properties  and  agent  which  lashes  into  fury  the  foaming  billows  of 
abitudes  of  bodies,  seldom  exposes  us  to  astonishment,  the  deep ;  lays  prostrate  the  mighty  oak  of  the  forest, 
r  any  of  those  sudden  emotions  which  rouse  the  cu.  and  everywhere  marks  its  destructive  course  with  havoc 
oeity,  and  command  the  attention.    Hence  the  ex.  and  desolation. 

erne  mathy  with  which  we  generally  view  the  beau-  Should  our  observer  enter  upon  a  more  minute  ex- 

ful  and  harmonious  system  cf  things  around  us.  amination  of  the  various  objects  by  which  he  was  sur- 

Let  us  only,  however,  conceive  for  a  moment  the  rounded,  his  curiosity  would  Ifind,  on  every  hand, 
irprise  and  delidit  which  an  intelligent  being  would  abundant  materials  for  its  exercise.  What  a  boundless 
cperience,  who  firom  a  distant  region  of  the  universe,  field  would  the  mineral  kingdom  present  for  examina- 
lould  be  suddenljT  transported  to  our  earth,  and  gra-  ticm,  not  only  in  r^ard  to  the  external  characters  and 
lally  made  acquainted  with  the  endless  variety  of  ob-  chemical  constitution  of  particular  fossils,  gems,  and 
eta,  which  on  every  hand  would  solicit  his  attention,  metals,  but  also  in  respect  of  their  geognostic  aVrange- 
ippose  such  a  being,  after  contemplating  the  magni-  ment  and  distribution !  The  vegeUble  world  furnishes 
rent  aj^pearance  of  the  starry  vault,  over  whicn  so  a  still  more  extensive  and  interesting  subject  for  con- 
any  shining  bodies  are  scattered  with  boundless  pro*  templation  snd  inquiry,  whethet  we  consider  the  un« 
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PHOSPHORESCENCE. 


0 

PtioipiiM-  escenoe  by  friction^  become  luminous  by  betting,  by  either  by  the  breath  or  by  the  hencL    Thii  efot  my  PH 

csMnce.  electrization,  and  by  exposure  to  light    Thia  property  also  be  renewed  several  times  after  one  eipomre,  par.  ^ 

'   "  "   '  is  generally  diminished  by  overheating,  as  is  the  ordi-    ---'--'-  -^  —  -  -»-  -* —   -•-- - — 

nary  phos^orescence  of  the  same  bodies  which  is  ex- 
cited by  more  moderate  degrees  of  heat ;  yet  glass  thus 
treated  still  emits  light  when  rubbed  by  a  file.  The 
phosphorescence  on  friction  takes  place  idike  in  all  the 
gases,  and  in  vacuo.    Our  author  has  an  hypothesis  on 

this  subject  which  we  do  not  well  understand,  and  of  posure  to  light  was  fully  excited,  and  then  covered  with 

which  we  do  not  see  the  necessity.    He  supposes  that  m  coating  of  black  wax,  or  any  oUier  substsnoe  kx^ 

the  phosphorescence  is  produced  by  a  particular  fluid,  ble  of  excluding  light,  it  did  not  lose  this  power,  but 

which  is  set  in  motion  oy  light,  by  heat,  by  electricity,  retained  it  for  several  days;  displaying  iu  pbotpbor- 

and  by  friction ;  and  that  the  process  of  overheating,  or  esoence  as  soon  as  the  coating  was  removed.    The 


tioularly  if,  at  each  time,  the  temperature  be  lUghtly  ^^ 
increased.    This,  however,  at  length  ceases  to  act ;  but 
the  mineral  then  recovers  its  property  by  a  fresh  ex. 
posure  to  the  light*  or  to  the  sun's  rays. 

It  was  long  ago  observed  by  Beccaria  and  Kirdier, 
that  if  the  diamond  which  became  luminous  after  ex- 


of  long  exposure  to  light,  causes  it  to  be  dissijMted. 
But  this  hypothesis  will  not  explain  how  electricity  re- 
stores this  fluid  when  once  lost ;  nor  indeed  is  it  in  any 
way  tenable.  We  can  only  conclude^  that  whatever  CQn- 
nection  between  the  power  of  phosphorescence  and  elec- 
trization may  exist,  we  are  yet  incapable  of  understand- 
ing its  true  nature ;  and  uiat  it  is  necessary  to  accu« 
mulate  many  more  facts  before  we  can  arrive  at  any 
rational  determination  respecting  any  part  of  this  ^rery 
curious  subject. 

Some  general  remarks  of  Mr.  Heinrich,  on  the 
phosphorescence  excited  by  exposure  to  light,  belong 
also  to  this  division  of  our  article ;  and  they  serve  to 
explain  a  point  of  the  subject  which  Dessaignes  and 
others  have  left  somewhat  imperfect  The  first  relates 
to  the  duration  of  the  light,  which  varies  exceedingly  in 
the  different  substances  susceptible  of  this  property,  to 
whatever  dass  of  bodies  they  may  belong.  Thus,  for 
«xam|rie,  while  the  diamond  and  fluor  spar  will  continue 
to  display  their  light  for  an  hour,  Uiere  is  scarcely 
another  mineral  in  which  it  lasts  for  a  minute.  No 
relation  has  been  observed  between  the  brightness  and 
the  duration  of  the  light. 

In  all  cases,  except  that  of  the  diamond,  where  light 
is  emitted  by  minerals,  it  is  white;  and  this  result  is 
not  altered,  whether  they  are  caused  to  shine  in  conse- 
quence of  the  white  light  of  the  sun  or  the  day,  or  by    under  their  proper  heads,  all  the  discordant  iubjcdi 
exposure  to  the  coloured  rays  of  the  prism.    Although    which,  from  mere  necessity,  are  now  included  uoder 
the  direct  ra^s  of  the  sun  have  greater  power  in  excit-    one  wide  term.    For  fiurther  information  en  tbii  isb* 
ing  the  luminous  action,  than  the  lignt  of  day  only,    ject  see- 
long  exposure  to  these  is  injurious,  as,  by  exciting  heat        Benvenuto  Cellini,  Due  TraUali  ddl  Orifictm. 
in  the  substance,  it  diminishes  the  phosphorescent  power.        Baldwin,  PhiL  Trant.  I676,  vol.  xL  p.  78& 
The  white  substances  are  more  active  in  their  powers        Beccsria,  De  PhosphorU,  4to*    Bologna,  1744}  kc 
of  yielding  light  than  the  coloured  ones,  and  this  pro-    also  PAiY.  Trans.  1746,  p.  8J. 
perty  also  diminishes  as  we  approach  nearer  to  the        ~~  ~ 

darkest  or  black  substances.    Immersion  in  water  does 


same  happens  with  fluor-spar ;  aa  well  with  the  ordi- 
nary kinds,  as  with  the  chlorofjianei  the  light  of  whidi 
is  of  so  brilliant  a  green. 

From  all  these  experiments,  it  might  be  condodcd, 
as  Mr.  Heinrich  has  done,  and  as  many  others  have 
done  before  him,  that  the  light  emitted  by  bodies  wbicfa 
phosphoresce  from  this  cause,  is  that  which  they  hafe 
previoualy  absorbed.  It  is  impossible  to  reconcile  some 
of  them  to  the  electrical  hyp^ithesia  of  M.  Desssigos 
Nor  is  it  very  easy  to  see  how  this  species  of  |ioB- 
phorescence  is  connected  with  that  which  is  excited 
merely  by  heating,  and  where  no  light  is  present ;  al- 
though, with  respect  to  some  of  the  suMtsnces,  the 
power  of  phosphorescing  from  each  of  these  csusesvery 
nearly  corresponds  in  energy.  But,  in  truth,  the  whole 
subject  is  full  of  obscurity ;  and,  if  the  experioenti 
and  observations  which  we  have  thus  oolleeted  sod  re- 
corded  from  various  sources,  are  aa  yet  insufficient  to 
enable  us  to  form  a  theory  on  the  subject  of  phosphor- 
escence, they  are,  in  themselves,  highly  interesting,  ai 
adding  to  our  knowledge  of  the  history  of  many  d^ 
partments  of  nature.  By  multiplying  and  vsryingauch 
observations,  and  by  the  addition  of  new  experiments, 
which  it  would  not  be  difficult  to  suggest,  vre  ihsU 
probably  one  day  arrive  at  a  method  of  reconciling 
and  explaining  all  these  phenomena,  and  of  clasfiog, 


not  extinguish  the  light  of  bodies  that  are  in  the  act  of    S70. 


Hulme,  PhiL  Trans.  1801. 

Wedgewood,  PhiL  Trans.  1792,  voL  Ixxxii.  p.  iS> 


emitting  it;  nor  is  any  very  sensible  difference  pro- 
duced by  change  of  temperature. 

In  cases  of  exposure  to  heat,  we  formerly  remark- 
ed, that  the  whole  substance  throughout  was  luminous ; 
and  the  same  was  observed  in  those  experiments  where 
the  phosphorescence  was  excited  by  light  Grooves 
being  cut  deeply  into  the  substances  when  in  a  lumi- 
nous state,  it  was  observed  to  be  emitted  by  the  deep- 
est of  these  as  strongly  as  by  the  surface.  Mr.  Hein- 
rich has  also  remarkeo,  in  confirmation  of  Dessaignes's 
observations,  that,  in  some  cases,  polishing  destroyed 
the  phosphorescent  quality  in  those  substances  which 
were  luminous  when  rough,  while  in  others  the  light 


Haiiy  TrailS  de  MineralogU,  torn*  L  p.  2$^  ^S. 

Dessaignes,  BuUeiin  de  £  Soc^  PhUomalkiqus,  sod 
PhiL  Magazine, 

Dr.  Macculloch,  Account  rfihe  Wuiem  Islandij  sad 
Quarlerfy  Journal,  vol.  xL  p.  ^48. 

Dr.  Brewster,  Edinburgh  PhiL  JoumaL  vol  i.  p.SSS.; 
vol.  ii.  p.  171.;  vol.  iv.  p.  180.;  Transactions  of  Cam' 
bridge  PhUosophical  Society,  voL  ii.:  and  unpubli^ 
ed  MSS. 

Hiville,  Mimoires  des  Sgavaus  Elrangersg  ton.  va. 
p.  267. 

Heinrich,  Bibliotheque  Univetselle^  vol*  xv.  p.  W- 

Ma^aire,  Bibl.  Universsiie,  1821. 

Scoresby,  Account  of  the  Arctic  R^ionsg  and  Jcurad 


was  only  dimimshed. 

On  the  subject  of  the  phosphorescence  of  fluor  spar  q^a  Vouage  to  Greenland  in  1828. 

from  exposure  to  light,  it  has  been  observed  by  this  PHOSPHORUS.     See  CHCMiarav*  VoL  VI.  p. 

philosopner,  that,  after  it  has  oeased  to  be  luminous^  12. 

.  the  property  may  be  re^«cited  by  warming  it  slightly,  PHOTOMETRY.  See  OpticSi  VoL  XV,  p.  623. 
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icd  To  describe  the  general  appearances  of  the  earth ;  to  * 
Vl'r'tncethe  connexions  and  mutual  relations  of  the  du 
^  Terrified  objects  of  which  it  consists ;  and  to  explain 
the  ciuses«  whether  of  a  chemical  or  mechanical  na^ 
tore,  which  regufate  the  changes  of  form  and  condition 
they  incessantlj  undergo,  is  Uie  province  of  Physical 
Gkoorapht. 
rof  In  the  view  which  we  propose  to  give  of  this  im- 
jiet.  portant  brandi  of  geography;  we  shall  proceed^  after 
ujing  before  the  reader  a  general  sketch  of  the  ex* 
tflrnal  appearance  of  the  earth ;  to  consider,  1st,  Its 
figure,  density,  composition,  and  structure.  Sdly,  We 
dial]  examine  the  nature  of  the  atmosphere,  incuiding 
ander  this  head  a  summary  account  of  the  various  et- 
fects,  which  are  connected  with  the  pressure,  elastidtj, 
and  diemical  agency  of  that  great  aerial  fluid.  Sdly, 
We  shall  describe  the  aqueous  portion  of  the.  globcy 
comprehending  under  this  department  of  th^  subject, 
a  description  of  the  ocean,  its  depthi  currents,  saltneas 
b  different  latitudes,  &c.  together  with  an  explanation 
of  the  ori^  and  progress  of  springs  and  rivers.  4th]y, 
We  shall  mvestigate  the  various  physical  causes  which 
affect  the  climates  of  the  different  regions  of  the  earth, 
so  far  as  it  depends  upon  temperature,  humidity,  or 
circumstances  of  a  local  nature.  5thly,  We  shall  take 
a  general  survey  of  the  products  of  vegetation,  in  so 
ftt  as  these  are  connectea  with  ^eographiod  position. 
6tfa]y,  We  shall  take  a  similar  view  of  animal  beings. 
Tthly,  We  shall  conclude  with  some  general  observa- 
tions  on  the  changes  which  the  earth  has  undergone 
by  physical  convubionsi  or  the  gradual  operation  of 
human  industry. 
The  beauty  and  magnificence  of  nature  cease  to  be 
the  viewed  with  the  interest  they  are  fitted  to  excite,  in 
the  same  proportion  that  we  become  familiarly  ac- 

2nainted  with  the  appearances  and  mutuid  relations  of 
er  works.  This  indifference  is  not  to  be  ascribed  to 
any  defect  in  the  constitution  of  External  things,  but 
to  that  process  of  the  human  mind,  which  gradually 
sinks  into  commonness,  whatever  is  the  object  of  its 
frequent  contemplation.  The  objects  around  us,  in« 
finitely  diversified  as  they  are,  have  been  too  frequent- 
Iv  obwrved,  and  lire  too  well  known  to  cudl  forth,  for 
the  moat  part,  any  other  emotion  than  a  mere  percep- 
tion of  their  existence.  The  slow  and  gradual  manner 
in  which  we  acquire  a  knowledge  of  the  properties  and 
habitudes  of  bodies,  seldom  exposes  us  to  astonishment, 
or  any  of  those  sudden  emotions  which  rouse  the  cu« 
riosity,  and  command  the  attention.  ^  Hence  the  ex. 
tmne  apathy  with  which  we  generally  view  the  beau- 
tiful  and  harmonious  system  of  things  around  us. 

Let  ua  only,  however,  conceive  for  a  moment  the 
surprise  and  delight  which  an  intelligent  being  would 
experience,  who  from  a  distant  region  of  the  universe, 
should  be  suddenly  transported  to  our  earth,  and  gra- 
dually made  acquainted  with  the  endless  variety  of  ob« 
jecu,  which  on  every  hand  would  solicit  his  attention, 
ouppoae  aodi  a  being,  after  contemplating  the  magni- 
ficent appearance  of  the  starry  vault,  over  which  so 
many  shining  bodies  are  scattered  with  boundless  pro« 
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fiision,  should  have  his  curiosity  withdrawn  from  the  Physical 
heavens  to  the  earth  by  the  opening  dawn,  and  the  Geograpbj. 
grateful  approach  of  day.  What  a  multitude  of  forms, 
uving  as  well  as  inanimate,  would  on  every  side  excite 
his  wonder  and  rouse  his  anxious  inquiry,  when  the 
aun,  emerged  in  all  his  grandeur  from  the  far-spreading 
ocean,  and  diffused  over  the  face  of  things  his  exhaust- 
less  stream  of  light  The  most  obvious  beauty  that 
would  every  where  strike  the  crye  of  an  observer,  in 
these  circumstances,  would  be  the  verdant  covering  of 
the  earth,  and  the  ever-varying  appearance  of  its  sur- 
face, stretching  on  the  one  hand,  as  far  as  the  eye  can 
reach,  into  extensive  and  fertile  plains,  and  bounded 
on  the  other  by  lofty  and  swelling  ridges,  whose  in- 
accessible summits  are  covered  with  perpetual  snow. 
The  inequalities  of  the  surface  he  would  perceive  to 
be  so  diversified,  that  seldom  would  he  fina  two  land* 
scapes  offering  a  similarity  of  outline.  Every  change 
ci  place  would  produce  a  change  of  prospect,  and  pre* 
sent  new  objects  to  delight  and  refresh  the  imagina- 
tion. 

To  add  to  the  beauty  of  nature,  and  fadlltate  the 
intercourse  of  social  life,  lakes  and  rivers  are  inter- 
spersed Qver  the  varied  scene ;  the  former  collecting, 
and  the  latter  carrying  off*  the  superfluous  moisture  of 
the  land  to  the  great  reservoir  of  the  ocean.  In  that 
vast  collection  of  water,  too,  how  much  is  there  to  fix 
the  attention,  and  stimulate  the  inquiries  of  a  rational 
being!  The  daily  flux  and  reflux  of  its  tides,  its 
mighty  currents,  and  unfathomable  depths,  at  once 
excite  our  astonishment,  and  furnish  ample  materials 
for  exercising  the  speculative  principles  of  our  nature. 
Even  the  air  by  which  we  are  surrounded,  though  its 
particles,  on  account  of  their  extreme  subtillnr,  escape 
the  cognizance  of  several  of  the  senses,  exhibits,  in 
different  conditions  of  its  existence,  qualities  of  so  op- 
posite a  kindy  that  they  can  scarcely  he  conceived  to 
belonff  to  the  same  substance.  In  a  state  of  cloudless 
seremty,  for  example,  when  it  transmits  unimpaired 
the  pure  light  of  heaven,  how  different  is  it  in  aspect 
from  that  gross  and  impenetrable  haze  which  some- 
times shrouds  the  face  of  day,  and  wraps  in  gloomy 
obscurity  every  object  around  us.  How  different,  too, 
in  a  state  of  repose,  when  it  moves  not  the  bending 
stalk  of  the  most  delicate  plant,  f\rom  that  powerful 

rt  which  lashes  into  fury  the  foaming  biUows  of 
leep ;  lays  prostrate  the  mighty  oak  of  the  forest, 
and  everywhere  marks  its  destructive  course  with  havoc 
and  desolation. 

Should  our  observer  enter  upon  a  more  minute  ex- 
amination of  Uie  various  objects  by  which  he  was  sur- 
rounded, his  curiosity  would  'find,  on  every  hand, 
abundant  materials  for  its  exercise.  What  a  boundless 
field  would  the  mineral  kingdom  present  for  examina- 
tion, not  only  in  regard  to  the  external  characters  and 
chemical  constitution  of  particular  fossils,  gexns,  and 
metals,  bot  also  in  respect  of  their  geognostic  arrange- 
ment and  distribution !  The  vegetable  world  furnishes 
a  still  more  extensive  and  interesting  subject  for  con- 
templation tnd  inquiry,  whether  we  consider  the  un« 
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limited  variety  of  external  forma  which  it  exhibita/or 
the  wise  and  beautiful  contrivances  by  which  the  va« 
rious  functions  of  plants  are  rendered  conducive  to 
their  nourishment  and  vigour.  Should  we  ascend  a 
step  higher  in  the  scale  of  organization,  and  direct  our 
researches  to  the  living  beings,  which*  under  every 
conceivable  form,  people  the  earUi,  and  the  waters,  and 
the  air,  what  a  multitude  of  creatures  do  we  discover. 
How.  diversified  in  structure,  as  well  as  in  magnitude ! 
How  different  in  habits  and  disposition  f  And  yet  how 
admirably  are  all  of  th^m  suited  to  states  of  existence 
the  most  dissimilar ! 

Proceeding  in  this  manner,  not  one  part  of  the  terra* 
queous  fabric  alone,  but  every  production  of  nature, 
becomes  the  object  of  rational  speculation.    The  most 


in  the  early  history  of  maritime  ducovery,  wai  leeoimti  PI9 
ed  extremely  arduous,  was  first  ^attempted  about  tbe  ^ 
beginning  of  the  sixteenth  century,  by  Ferdiuod^ 
Magellan,  a  native  of  Portugal,  who,  though  he  did 
not  live  to  accomplish  it,  at  least  prosecuted  tbe  ondow 
taking  to  a  sufficient  extent  to  demonstrate  its  prtcticf 
bility.  Since  that  period,  the  earth  has  been  sacoes»- 
fully  sailed  round,  in  various  directions,  by  msny  db- 
tinguished  .navigators. 

To  the  irresistible  argument  for  the  roundnatof  (he 
earth,  may  be  added  others  of  a  more  familiar,  hut  not 
less  convincing  kind.  As  ships  recede  gradoally  firam 
the  coast,  for  example,  it  is  observed  that  the  hull  lod 
lower  parts  of  the  rigging  disappear  first  from  the  view, 
while  the  contrary  tiuces  place  as  they  approach  it;  and 


familiar  appearances  are   divested   of  that  aspect  of    that  this  is  not  owing  to  any  indistinctness  of  visioQ,QO 


commonness,  which  renders  us  indifferent  even  to  things 
of  the  utmost  importance,  and  acquire  in  oar  estimation 
an  .interest  whicn  they  never  before  possessed.  We 
begin  to  inquire  in  what  manner,  and  for  what  purposes, 
the  surface  of  the  earth  has  come  to  have  those  eleva- 
tions and  depressions  by  which  it  is  every  where  marked; 
to  demand  the  origin  of  springs  and  rivers ;  to  exa^ 


account  of  the  vapours  which  msay  be  soppoaed  to  bang 
over  the  surface  of  the  ocean,  is  demonstrated  by  the 
fact,  that  when  the  sight  is  aided  by  the  telescope,  ve 
only  perceive  more  distinctly  the  parts  which  we  ix* 
merly  saw  without  its  assistance,  while  those  whidi 
were  invisible  remain  equally  concealed  from  oorview. 
Nor  is  a  great  extent  of  water  necessary  for  exhibiting 


mine  the  cause  of  that  alternate  rising  and  falling  of    this  convexity  of  its  surface ;  since  we  can  easily  satii- 


the  waters  of  the  ocean,  denominated  tbe  tides ;  and  to 
investigate  the  nature  of  the  extensive  changes  in  the 
atmosphere,  upon  which  so  much  of  our  comfort  de« 
pends.  Nor  are  our  inquiries  confined  .entirely  to  the 
surface.  The  internal  structure  of  the  earth,  as  well 
as  the  depths  of  the  ocean,  must  be  explored ;  and 


fy  ourselves  of  iu  actual  existence,  by  raising  tbe  head 
at  different  elevations  above  the  surface  of  a  smooth 
lake  or  river.  It  is  on  account  of  the  roundness  of  tbe 
earth,  too,  that  when  water  is  to  be  conducted  from  one 
place  to  another  by  means  of  pipes,  or  canals,  it  will 
not  flow  in  tbe  direction  of  the  apparent  level,  at  either 


though  conjecture  here  must  often  supply  the  place  of    extremity ;  but  a  suitable  allowance  roust,  in  all  cuei, 


Difiiculty 
of  deter- 
mining the 
true  figure 
of  the 
earth. 


facts,  we  must  be  satisfied  with  the  deductions  of  well- 
grounded  analogies,  when  we  can  no  longer  be  guided 
oy  the  light  of  experience.  * 

Sect.   I.— (y  the  Figure,  Density,  Contposiiion,  and 

Structure  of  ihe  Earth. 

The  determination  of  the  true  figure  of  the  earth,  is 
one  of  those  physical  problems,  which,  involving  little 
difficulty  when  general  results  are  sought  after,  require 
the  finest  resources  of  analysis,  and  the  utmost  nicety 
of  observation,  when  they  are  attempted  to  be  solved 
with  rigid  precision.  Hence,  though  it  has  been  known 
from  the  remotest  times  that  the  earth  possessed  a  sphe* 


be  made  for  the  deflection  of  the  earth's  surface,  bsi 
fore  the  actual  level  can  be  obtained. 

The  spherical  form  of  the  earth  is  confirmed  by  other 
proofs  of  a  more  refined,  but  eq^nally  satisfactory  na- 
ture. Among  these  we  may  notice  the  appesrsnoe  of 
the  moon,  during  a  lunar  eclipse;  and  thecicessof 
the  three  angles  of  a  spherical  triangle,  measured  00 
the  surface  of  the  earth,  above  the  angles  of  a  plane 
triangle.  Tbe  moon,  which,  as  her  monthly  phases  de* 
monstrate,  derives  her  light  entirely  from  the  sun,  ex* 
hibits  from  time  to  time  a  partial  or  toUl  obscurstioD  of 
her  disc,  which  is  denominated  an  eclipse.  This  phe* 
nomenon,  which  only  happens  when  her  orb  is  fully 


rical  form,  it  can  scarce  be  affirmed  that  the  efforts  of    enlightened,  and  when,  witl\  respect  to  the  earth,  the 


Fint  idea 
of  the 
roundneis 
of  the 
earth,  how 
suggested. 


sun  is  in  a  quarter  of  the  heavens  diametrically  oppo- 
site, is  produced  by  the  projection  of  the  earth's  shadow 
on  the  lunar  disc.  Now  the  boundary  of  this  shadow 
being  at  no  time  a  straight  line,  but  always  axurre, 
proves  that  the  body  which  occasions  it  most  possess  a 
globular  form.  The  other  proof  alluded  to,  drawn 
from  the  spherical  excess  of  terrestrial  triangles,  (See 


Proofs  of 
its  globular 
/omi* 


the  ablest  mathematicians  of  Europe,  aided  by  tbe  most 
delicate  astronomical  instruments,  have  hitherto  suc- 
ceeded in  ascertaining,  beyond  all  controversy,  its  ac- 
tual curvature. 

The  first  idea  of  tbe  roundness  of  the  earth  seems  to 
have  been  suggested  by  the  varying  appearances  which 

the  heavens  exhibit  to  a  spectator,  at  different  points  on    -w ^  ^ ^    "  u  •  ,«i 

its  surface.     It  must  have  been  perceived,  at  a  very  Spherical  Thigonombtry,)  could  only  be  ohuweo 

early  period,  that  on  advancing  in  the  direction  of  the  from  very  extensive  geodesic  measurements,  and  oniy 

meridian,  either  toward  the  north  or  the  south,  many  from  these,  too,  when  they  were  conducted  byoeani 

stars  came  within  the  field  of  observation,  which  before  of  instruments  of  the  most  accurate  and  delicate  grMUS^ 

were  unseen ;  while  others,  which  at  the  former  posi-  tion.    Had  any  portion  of  the  earth*8  surface  been  a 

tion  obuined  a  considerable  altitude  in  the  heavens,  perfect  plane,  nothing  is  more  certain  than  ™^"* 

ceased  entirely  to  be  visible  by  the  change  of  situation,  three  angles  of  a  triangle  described  upon  it,  would  have 

From  these  appearances,  which  were  every  where  ob-  amounted  exactly  to  two  right  angles ;  whereas,  u  it 

served,  it  was  easy  to  infer  that  the  surface  of  the  earth  be  spherical,  it  is  no  less  demonstrable  l^t  theamottttt 

was  convex.    This  conclusion,  which  was  gradually  of  these  angles  must  always  exceed  two  right  angl*^ 

strengthened  by  other  considerations,  is  now  so  com-  by  an  assignable  quantitv,  or  at  least  by  a  q^^ 

plete^r  established  by  a  variety  of  concurring  pheno*  which  implies  a  certain  relation  between  the  whdesitf- 

mena,  as  well  as  by  the  deductions  of  physical  science,  face  of  the  sphere,  and  that  of  the  triangle  which  issp- 

that  it  no  longer  admiU  of  the  slightest  degree  of  doubt,  plied  to  it    The  difference,  which  is  entiUed  the  spn^ 

One  of  the  most  decisive  proofs  of  this  globular  fi-  rical  excess,  may,  in  the  case  of  small  triangles,  be  tw 


gure  is,  that  the  earth  has  been  actually  arcumnavi-    minute  to  be  detected  by  our  best  instrumcntt;  oai 
gated  by  different  individuals.    Thia  enterprixc,  which,    no  extensive  geographical  survey  can  bt  earned  on. 


il  with  my  degree  rf  •ccartqr,  without  affording  the 

bf.  noit  convincing  proofs  of  ita  reality. 

^  Considering  all  these  facU  and  appearances,  we  are 
wamnted  to  infer,  from  actual  observation,  that  the 
eirth  is  a  deUched  body,  floating  in  free  space,  and 
posKssing  a  figure  which  approaches  to  that  of  a 
™^„..-  ^^^  nuumitude  of  this  stu- 
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assumie  on  the  same  meridian  a  number  of  points  at     Phjtkai 
measured  intervals,  and  thus  determine  the  angles  which   G^ffraphj. 
the  several  vertical  lines  form'  with  each  other  at  these 
points. 


phjiicil  phenomena  as  may  bear  up<m  this  interest- 
mb^t  difficult  problem. 
).    When  our  observation  is  confined  to  a  small  por« 
rrf  two  of  <be  earth's  surface,  the  irrcgukritiei  which 
I  every  where  prevail  might  seem  to  render  it  iropos- 
^'  able  to  detect,  amidst  such  a  multitude  of  hills  and 
^.  Ttlleys,  its  real  curvature ;  but  a  more  enUrged  view 
f  of  the  matter  soon  convinces  us  that  these  irreg^ulari- 
9.  ttes,  great  as  they  appear  to  be,  are  very  insignifi- 
csnt  in  comparison  of  the  magnitude  of  the  globe,  and 
sflect  bat  Ai^hUy  its  predominating  aspect    In  fact, 
the  6gure  of  the  earth  differs   but  little  from  the 
general  form  it  would  possess,  if  its  solid  parts  were 
entirely  covered  with  the  waters  of  the  ocean.    Most 
of  the  Isrge  continents  are  intersected  by  inland  seas, 
which  penetrate  many  hundred  miles  into  the  interior 
of  these  extensive  tracts  of  land,  and  approach  so  near« 
ly  their  most  elevated  regions,  that  none  of  them  can 
be  ssid  to  be  far  removed  from  the  borders  of  the 
ocesn.   The  moderate  velocity  with  which  rivers  de« 
icend  from  these  lofty  eminences  is  sufficient  to  prove 
thstthe  inclinntion  of  their  beds  is  inconsiderable,  and 

Ast  in  no  instance,  perhaps,  do  they  ffow  from  a  ^,^  if  ^  ^^^  ft^l-  between  the  two  aUtiona: 
baght  of  Bye,  or  at  most  six  miles,  above  the  level  of  ^.^e  difference  of  ktitude  between  two  nkoes,  or  the 
ae  ses.  Hence  the  surface  of  the  ocean  may  be  re-  difference  of  their  aenith  disUnoes  fiom  theekvated 
gsrfed  as  mdicating  ^e  general  figure  of  the  earth.  ^^^^  affbrding  an  easy  method  of  aacertaining  the  indi- 
The  nature  of  this  figure,  or  at  least  its  curvature  at    ^^on  ©f  two  vertical  lines  at  these  places,  it  is  usual 

to  select  two  stations  lyin^  under  the  same  meridian, 
and  then  to  determine  the  distance  between  them,  cither 
by  actual  meaaurement,  or  l^  meansof  a  series  of  tri- 
angles connected  with  some  accurately  measured  base 
line. 

We  shall  first  shew  that  the  inclination  of  the  verti« 
cal  lines  at  the  two  stations,  is  equal  to  the  difference 
of  latitude,  or,  what  ia  the  same  thing,  the  difference 
of  elevation  of  the  nearest  celestial  pole,  as  observed  at 
the  two  stations;  and  then  describe  the  method  of 
computing  the  intermediate  distance  by  triangular  mea« 
surements. 


By  following  out  this  method  with  all  the  accuraq^ 
which  the  nature  of  the  problem  requires,  the  true  fi- 
gure of  the  earth  will  be  ascertained  with  considerable 
precision.  If  at  equal  distances  on  the  surface  of  theearth 
the  vertical  lines  were  alwaya  found  to  make  equal  an- 
gles with  each  other,  this  would  imply  that  the  earth 
was  an  exact  sphere;  but,  on  the  other  hand,  if  an^ 
deviation  from  that  eauali^  should  be  observed  at  dif^ 
ferent  points,  it  woulo  show  that  the  curvature  belong- 
ed to  some  other  solid,  the  convexity  being  always 
greatest  when  the  convei^ency  of  the  vertical  lines  was 
so.  The  determination  of  the  Bguxe  of  the  earth  by 
the  method  we  have  briefly  sketched,  depends  upon  the 
measurement  of  two  quantities ;  1st,  The  inclination  of 
the  vertical  lines  at  two  different  points  on  the  ewth's 
s^r&ce ;  and  2d,  The  length  of  the  intercepted  arch, 
in  reference  to  the  curvature  which  the  ocean  would 


K 


my  pirticular  point,  may  be  determined  from  the  re- 
^  Istive  position  of  lines  cutting  its  tangential  direc- 
I.  tioQ  at  right  angles.  For  since  the  waters  of  the  ocean, 
II  when  tb^  are  in  a  state  of  repose,  assume,  by  the  in- 
flaenoe  of  gravity,  (see  Htdrodymamics,  p.  4870 
such  s  form,  that  a  tangent  at  any  point  of  their  sur- 
&e  is  always  at  right  angles  to  the  direction  of  a^lum- 
pet-line,  it  ia  evident  that  a  comparison  of  the  rdative 
iodinstion  of  the  vertical  lines,  at  different  places  on 
the  earth's  surface,  must  serve  to  point  out  the  curvi- 
Kaeal  direction  at  these  places. 
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Thus  if  the  lines  CD,  C  D'  &c  were  firmly  attached 
» the  flexible  line  AB,  so  as  always  to  retain  a  diiec* 
Jon  at  rMt  angles  to  the  tangenu/g,/V  *c.  when 
«e  line  AB  was  bent  in  the  form  a  b,  the  various  indi. 
Mtions  of  the  lines  cd^cftT  &c.  would  serve  to  indi. 
«c  the  degree  of  curvature  possessed  by  the  inter- 
fflwiate  portion  of  the  curve,  to  apply  thia  view  of 
tile  matter  to  the  earth»  it  wiD  only  be  necessary  to 
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Physical     ^  Let  A  and  B  denote  the  two  stations,  the  arch  AB  be-  cumstances  as  these  that  the  directton  of  a  merijiia  Pm 

Geography.  j|,g  j|,g  intercepted  portion  of  the  terrestrial  meridian  j  line  was  traced  in  Pennsylvania  by  Messrs.  Mason  and  «S 

'^.f  "-^  let  CZ  and  CZ'  represent  vertical  lines  at  each  of  the  sta-  Dixon,  for  an  extent  of  538077.94  English  feet.   The^ 

tions  respectively ;  then  HA  and  HE'  being  drawn  at  latitude  of  the  most  southerly  point  of  the  terrestrial 

right  angles  to  HZ  and  CZ'^  will  be  horizonul  lines  at  arch  thus  measured,  was  found  to  be  38**  27'  SV,  ind 

A  and  B.    Now  if  BD  be  drawn  parallel  to  HA,  and  that  of  the  most  northerly  point  39*  56'  19^',  sothit 

AB  and  BP  represent  the  direction  of  the  elevated  the  portion  of  the  meridian,  intercepted  between  the 

pole,  the  angle  HAP  will  be  equal  to  the  latitude  of  two  sUtions,  was  1*  28'  4i5*\    The  proportiousl  length 

A,  while  the  angle  H'BP'  will  be  equal  to  that  of  B.  of  a  degree,  by  this  measurement,  turned  out  S6S771 
But  the  ai^gle  DPB'  being  equal  to  the  angle  HAP,  English  feet ;  and  if  the  earth  were  an  exact  sphere, 
and  the  angle  H'BD  being  equal  to  jthe  difference  of  its  circumference  would  accordingly  be  about  24,803 
the  angles  DBP',  and  H'BP,  it  is  evident  that  the  angle  milev,  a  result  whiQh,  though  it  cannot  be  r^rded  u 
H'BD  is  equal  to  the  difference  of  latitude  of  A  and  perfectly  correct,  may  yet  serve  as  a  useful  approximsi 

B.  Agiun,  since  the  angle  H'BC  is  a  right  angle,  and  tion  in  subsequent  measurements,  particularly  when 
the  angles  DEC  and  BCD  are  together  equal  to  a  allowances  are  to  be  made  on  the  lines  actuslly  mea- 

' right  angle,  it  follows  that  the  angle  ACB  is  equal  to  sured,  on  account  of  the  curvature' of  the  terrestrial     | 

the  angle  H'BD.     Hffice  the  inclination  of  the  vertical  spheroid. 

Una,  at  the  two  stations,  is  equal  to  the  difference  qfUt'^        When  a  large  arch,  however,  is  to  be  tnced,  theooim 

iiiude  of  the  stations,  above  method  could  not  be  resorted  to.    All  that  csn  to  be 

Inaucnoe        The  onl v  circumstance  that  can  afl^ect  the  accuracy  be  done  in  this  case,  is  to  fix  upon  the  two  extreme  ^^ 

of  local  at-  of  the  reiult,  in  its  application  to  determine  the  figure  stations,  as  nearly  as  possible  under  the  same  meridiao,  1^ 

usaioBS.     of  |||0  earth,  from  the  inclination  of  the  vertical  Imes,  and  afterwards  to  ascertain  the  distance  between  tbem^ 

is  the  influence  of  local  attractions,  exerted  either  at  by  commencing  with  a  good  base  line,  measured  vith  ^ 

the  surface  of  the  earth,  or  below  its  external  crust,  great  care,  in  a  favourable  situatbn,  and  then  oooncct 

Thus,  if  an  accumulation  of  veir  dense  materials,  as  it  with  the  most  remote  points  of  the  survey  by  meaoi 

F6,  should  exist  under  tlie  surface,  and  between  the  of  a  series  of  triangles,  in  which  it  would  only  be  ne* 

two  stations,  the  direction  of  the  vertical  line  ZA  might  cessary  to  measure  the  angles,  and  the  bearing  of  theii 

be  changed  to  s  A,  while  that  of  Z'B  might,  in  like  sides  with  the  meridian. 

manner,  be  changed  to  s'B.    A  double  effect  would        In  carrying  into  effect  the  various  operatioos  vhidi 

thus  be  produced  on  the  incliiuition  of  the  vertical  lines,  the  measurement  requires,  and  reducing  the  sida  of 

by  an  invisil^e  and  unknown  agent,  the  operation  of  the  resulting  triangles,  certain  corrections  must  be 

which  could  only  be  detected  by  a  careful  examination  applied,  which  are  founded  on  the  supposition  of  the 

of  the  angles  formed  by  other  vertical  lines,  in  situa-  globular  figure  of  the  earth.    The  corrections  dedooed 

tions  not  greatly  remote  from  each  other,  or  at  differ-  from  the  suppositions,  (even  though  the  true  figure 

ent  points  in  the  same  meridional  line.     In  the  great  and  magnitude  of  the  earth  were  imperfectly  known,) 

trigonometrical  surveys,  for  determining  the  figure  of  are  indeed  of  such  a  nature  that  a  considerable  error 

.the  ^arth,  which  have  lately  been  prosecuted  with  the  respecting  its  form  and  dimensions,  can  seldom  lead  to 

utmost  accuracy,  in  various  parts  of  the  world,  anoma-  .any  great  inaccuracy  in  the  ultimate  result ;  but,  st  the 

lies  of  the  kind  we  have  alluded  to  have  frequently  oo  same  time,  they  are  too  important  to  be  altogether 

curred.  overlooked,  without  affecting  very  materially  the  cor* 

Having  proved  that  the  inclination  of  two  vertical  rectiiess  of  the  measurements.    Thus,  the  base  line  it-  Fvl 

lines»  at  different  points  on  the  same  meridian,  is  equal  self,  from  the  manner  in  which  it  is  determioed,  ii^ 

to  their  difference  of  latitude,  or  what  is  the  same  thing,  neither  a  straight  line  nor  a  continuous  curve;  but  is 

the  diffSsrence  of  the  zenith  distance  of  the  same  stars  made  up^  in  the  most  favourable  circumstances  in  which 

at  the  two  stations,  it  now  remains  to  describe  the  me-  it  can  be  measured,  of  the  sides  of  a  polygon  inscribed 

thod  of  measuring  the  intercepted  terrestrial  arch,  or  on  a  circle,  the  radius  of  which  is  the  radius  of  cunrs- 

the  lineal  distance  between  the  stations.  The  first  thing  ture  of  the  terrestrial  arch.    Hence  the  line  to  be  de- 

to  be  determined  for  this  purpose,  is  the  exact  direc-  termined,  namely,  the  distance  between  the  two  extr^ 

tion  of  the  meridian.     This  is  obtained  by  means  of  a  mities  of  the  base  line,  must  be  somewhat  longer  than 

transit  instrument,  which,  after  being  duly  adjusted  to  the  length  of  the  measured  base,  which  is  obtained 

the  plane  of  the  meridian  by  observations  of  circum-  either  by  means  of  inflexible  rods,  or  uniformly  dis« 

polar  stars,  is  brought  to  a  horizontal  position^  and  tended  chains,  placed  consecutively  at  the  extremities 

directed  to  a  distant  terrestrial  object,  such  as  an  up-  of  each  other,  and  whose  real  length  can  only  be  a^ 
right  post  erected  on  purpose,  and  placed  as  far  off"  as  curately  found  by  converting  the  polygonal  into  i 
it  can  be  distinctly  discerned  in  coincidence  with  the    curvilineal  base,  having  the  same  convexity  ss  the 

vertical  wire  of  the  instrument.    Another  post  being  earth. 

substituted  for  the  instrument,  the  latter  is  removed        The  magnitudes  of  the  angles  of  the  oonneeti(i^|^ 

from  its  first  j)osition,  and  a  line  is  .then  continued  in  triangles  are  equally  affected  by  the  rotundity  of  the  "H 

tthe  direction  of  the  two  posts,  as  far  as  the  measure,  earth,  and  must  undergo  a  corresponding  oorrecdoa  to 

ment  is  to  be  extended.  In  some  cases,  however,  it  prepare  them  for  the  calculation  of  the  unknown  sides, 
will  become  necessary  to  verify  the  meridional  direc-    For  since  the  triangles  on  the  surface  of  the  earth  can, 

tion  by  observations  with  the  transit  instrument         >  from  what  has' been  stated,  no  longer  l>e  regarded  as 

Bate  line.  When  the  nature  of  the  ground  permits,  the  stations  plane  triangle?,  neither  can  the  horizontal  angles  st  ore 
how  to  be  should  be  chosen,  so  that  as  great  a  portion  as  possible  station  be  considered  as  in  the  same  plane  with  the 
chosen.  ^f  ^^  intermediate  line  may  be  measured,  without  the  horizontal  angles  at  another.  Thus,  let  AB  be  the 
aid  of  trigonometry ;  and  a  vast  deal  of  labour  will  be  original  base  line,  the  point  A  being  one  extremity  of 
saved,  both  in  direct  measurement  and  future  calcula-^  the  meridian  line  AM ;  and  let  the  point  C  be  supposed 
tion,  if  the  surface  should  be  horizontal,  or  have  nearly  on  the  same  level  with  A  and  B,  alter  the  suitsbie  li- 
the convexity  of  the  ocean.    It  waa  nearly  in  such  cir«   lowances  are  made  for  the  earth's  sphericity.   In  the 
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Ini  triiBgle  ABC,  beiides  the  bMe  line  AB^  the  angles  at 
9^>  A  ind  B  must  be  meaaored^  and  even  the  third  angle 
^^  at  C,  as  a  meaiis  of  Terifytng  the  other  two.  Bat  these 
angles  being  the  angles  formed  by  tangents  to  the 
earth's  surface,  at  the  points  A,  B,  and  C>  mast,  from 
the  oonvezitj  of  that  surfaoe,  exceed  two  right  angles^ 
by  a  quantity  which,  on  the  supposition  that  the  earth 
ii  an  exact  sphere^  can  always  be  accurately  assigned ;' 
and  though  a  alight  deviation  from  this  excess  in  the 
aoount  of  the  angles  obtained  by  actual  measurement, 
does  not  absolutely  prove  that  these  anglea  have  been 
inaccurately  deteiminedy  either  on  account  of  imper- 
fections in  the  instrunient,  or  carelessness  on  the  part 
of  the  observer,  it  forms  a  check  on  their  magnitude, 
which,  in  the  case  of  great  anomalies,  ought  never  to 
be  entirely  disregarded.  In  computing  the  length 
of  the  two  aides,  AC  and  BC,  by  means  of  the  side 
AB,  snd  the  two  angles  at  A  and  B,  we  should  evi- 
dently come  nearer  ttie  truth,  bv  treating  ABC  as  a 
spherical  triangle,  rather  than  a  plane  one: 


a  The  labour  of  the  calculation  would,  no  doubt,  be 
a*  thus  increased,  but  the  greater  accuracy  to  which  it 
would  lead,  would  more  than  compensate  for  the  addi- 
^  tional  trouble  it  would  occasion.  But  even  in  this  case 
the  labour  of  the  calculation  is  greatly  abridged  by 
means  of  abesuitiful  approximating  theorem  of  Legendre, 
who  first  demonstraled  that  if  each  of  the  angles  of  a 
ituiU  ipkerieal  triangle,  such  as  those  usually  employed 
in  geodesic  operations,  be  diminished  by  a  third  part 
of  the  spherical  excess,  their  sines  become  proportional 
to  the  opposite  aides  of  the  triangle,  considered  as  sphe- 
rical. This  oondusion,  though  it  is  one  which  might 
htve  been  inferred  by  a  rude  examination  of  the  ana- 
logy which  subsists  between  spherical  and  plane  tri- 
angles, was  deduced  from  the  most  refined  geometrical 
oonaiderationa,  and  is  of  the  utmost  value  in  extensive 
trigonometriciil  surveys.  In  fact,  the  cotilputadon  of 
the  sides  AC  and  BC  is  rendered  by  this  theorem  near- 
ly as  easy  aa  if  they  had  been  the  sides  of  a  plane  tri- 
sngle.  Another  method  of  calculation  has  been  pro- 
posed, which,  thouffh  less  direct,  is  preferred  by  several 
geometers ;  it  consists  in  reducing  the  angles,  obtained 
by  actual  measurement,  to  the  angles  formed  by  the 
chords  of  the  arches  which  constitute  the  sides  of  the 
triangles,  that  is,  to  the  angles  of  a  plane  triangle,  whose 
angular  points  coincide  with  those  of  the  spherical  tri- 
angle. The  sides  of  this  triangle  being  computed  l^ 
the  roles  of  plane  trigonometry,  the  arches  of  which 
they  are  the  chords  are  afterwards  deduced  from  them, 
bv  the  usual  methods  of  determining  an  arch  from  its 
chord.  Thia  method,  which  is  not  without  its  advan* 
tages,  is  recommended  by  Delambre,  and  has  been 
generally  adopted  in  the  surveys  conducted  by  British 
matbematiciaDS,  both  in  this  country  and  Hindostan. 

Whichever  of  these  methods  is  empbyed  for  finding 
the  length  of  the  arch  BC,  this  line  becomes,  in  its  turn, 
the  base  of  the  triangle  BCD,  so  that  with  the  angles 
CBD  and  BCD  the  lengths  of  the  arches  BD  and  CD 


scre  obtained  by  calcuhition.  It  often  happens,  however,  Physical 
that  the  three  angular  pointi  of  the  triangle  are  not  in  Ceography* 
the  same  horizontal  plane,  and  hence  it  becomes  ne«  ""'^^^ 
cessary  to  reduce  the  angles  actually  observed  to  the 
magnitude  which  would  have  belonged  to  them  if  this 
had  been  the  case.  Let  B  and^C,  for  example,  be  ih 
different  horixontal  planes  from  D,  the  angle  BDC  is 
reduced  to  a  horisontal  plane  B^DC',  passing  through 
D,  by  measuring  the  angles  of  elevation  of  the  points 
B  and  C,  vis.  angle  BDB'  and  angle  CDC  and  then 
forming  a  spherical  triangle  BZC  with  their  comple- 
ments BZ  and  CZ,  and  BC  the  measure  of  the  observed 
angle  BDC.  The  angle  BZC,  computed  from  these 
data,  being  the  same  as  the  angle  B'DC,  gives  the  mag- 
nitude of  the  angle  BDC,  reduced  to  a  horisontal  pUine 
passing  through  D. 

If  the  angles  at  each  station 
are  reduced  in  this  manner  to 
the  horizon,  the  several  sta- 
tions of  the  survey  may  be 
considered  as  projected  on  the 
surface  of  the  terrestrial  sphere, 
and  thus  constituting  a  series 
of  spherical  triangles,  in  which 
all  the  angles  are  known. 
By  means  of  these  data,  and 
the  original  base-line,  it  will  Q 
be  easjT  to  oompnte  all  the 

other  sides,  and  to  dednce  at  hst  the  length  of  the 
meridional  arch  between  the  two  extreme  stations.  The 
necessary  calculations  may  be  greatly  simplified,  in 
narticular  cases,  by  modifications  of  the  general  formu- 
la; but  we  cannot  enter  upon  details,  and  must  refer 
for  a  full  view  of  the  subject,  in  all  its  bearings,  to  the 
Base  du  Svsthne  MStrique  Decimal,  published  by  Me- 
chain  and  Delambre,  in  their  account  of  the  measure- 
ment of  the  ffreat  arch  between  Formentera  and  Dun. 
kirk.  See  abo  Colonel  Mudge's  Aocavnt  of  the  TrU 
gtmomeirieal  Survey  of  England  and  Wales/  Asironomk 
par  Delambre,  diap.  xxxv.  PhU.  Trans,  vd.  Ixxv. 
IxxKv.  and  xc. 

The  measurement  of  the  length  of  a  portion  of  the  pjrat  -«. 
meridian,  together  with  the  corresponding    celestial  surement 
arch,  for  the  purpose  of  determining  the  magnitude  ^^  s  portioa 
of  the  earth,  seems  to  have  been  first  made  by  £rat06-  ^^^  *®'- 
thenes.    This  distinguished  astronomer,  by  compar-  7d["*l"*" 
ing  the  djfPerence  of  latitude  between  Alexandria  and  Eratos-^ 
Syene,  with  the  distance  of  these  two  places,  conclud*  tbencs. 
ed,  as  we  are  informed  by  Cleomedes,  that  the  cir- 
cumference of  the  earth  was  250,000,  or  according  to 
the  account  of  Pliny,  252,000  stadia.    Now  the  sta- 
dium being  stated  by  the  hitter  writer  to  be  125  Ro- 
man paces^  or  625  Roman  feet,  if  we  estimate  the  Ro- 
man foot,  with  Sir  George  Shuckburgh,  at  11,6074 
English  inches,  the  circumference  of  the  globe,  by 
the  measurement  of  Eratosthenes,  should  be,  accord- 
ing to  Pliny's   sutement,  80,46?  English  miles,  or 
about  one-sixth  part  of  the  whole  in  excess.    Freret 
indeed  is  inclined  to  believe,  that  the  stadium  used  by 
Eratosthenes  was  the  Olympic  stadium,  a  conjecture 
the  more  probable,  as  the  result,  by  adopting  it,  would 
coincide  very  nearly  with  the  measurements  of  modem 
times* 

The  first  measurement  of  a  degte^  of  the  meridian,  Meaaviic* 
of  a  recoit  date,  that  has  any  claim  to  precision,  is  ncnt  of 
that  of  Picard.    This  measurement,  which  embraced  tt  P<card. 
line  stretching  between  the  parallels  of  Malvoistne 
a^  Amiens^  was  executed  in  1670,  and  prepared  the 
wey  tot  the  unm  accesate  trigonometrical  surveys 
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i^hicli  have  tinoe  hua  made  in  various  parts  of  Ea« 
rc^e.  The  most  extensive^  and  perhaps  the  best  exe- 
cuted of  these  surveys,  is  one  which  was  carried  on 
during  the  late  revolution  in  France,  byMechain  and 
Delambre.  The  terrestrial  arch  whidi  it  embraced, 
extended  nearly  over  10  degrees;  and  what  was  of 
some  importance,  it  was  almost  exactly  bisected  in  the 
parallel  of  4f5^  Next  in  importance  to  it,  in  point  of 
extent,  and  not  inferior  to  it  in  point  of  accuracy,  we 
may  reckon  the  trigonometrical  survey  of  Great  Bri- 
tain, begun  by  General  Roy,  and  afterwards  proe^ 
cuted  by  Colonel  Mudge  and  Major  Colby. 

The  length  of  a  degree  of  the  meridian,  in  different 
latitudes,  as  deduced  from  the  most  accurate  measure* 
ments,  is  thus  stated  by  Biot 


tndes,  it  will  be  easy  to  determine  by  »t»«*»w»ifln  the  riJ 
length  of  each  axis.    By  employing  this  method,  it  tafi 
has  been  aseertained  that  the  hypothesis  of  the  ellipti.  ^ 
cal  form  of  the  meridian  is,  to  a  certain  extent,  recao* 
dleable  with  observation,  andp  whh  the  exoepdm  of 
those  cases  in  which  the  rmoli  is.evidently  affected  by 
local  peculiarities,  may  be  regarded  as  euibiting  the 
true  ngure  of  the  earth.    Fnim  a  oomparison  of  tbs 
measurements  of  a  degree  of  the  meridian,  on  which 
the  greatest  reliance  can  be  placed,  Delambre  has  de* 
ducMl  the  following  j:esulti. 


Place  of  OtMHFA- 

tlcm. 

Mean  Latitude  of 
theAicfa. 

Length  of  a 

Degree  in 

Toiaes. 

NmaoftheOhMrven. 

Peru,    •    • 
Fennsyhania, 
Italy,    .    . 
Prance,      . 
Sweden,     • 

Equator. 
39*  11'  67" 
4r    9'  58" 
46«  11'  58" 
W  W  10" 

56753 

66888 
56979 
57018 
57192 

Bougtier. 

Maaonand  Dixon. 
Boficovicb  and  Lemaire. 
Delambre  and  Mechain. 
Melanderfaielm. 

These  results  obviously  indicate  an  increase  in  the 
length  of  a  degree  of  the  terrestrial  meridian  from  the 
equator  to  the  pole,  and  consequently  a  smaller  degree 
of  convexity  at  the  latter  than  the  former.  By  a  com- 
parison of  the  different  measurements,  it  appears  that ' 
the  incn*esse  in  the  lengrth  of  a  degree  is  nearly  proper* 
tional  to  the  square  of  the  sine  of  the  latitude,  from 
which  it  has  been  inferred  that  the  earth  is  not  an  ex- 
act sphere,  but  an  ellipsoid,  having  the  shorter  axis 
for  the  axis  of  revolution.  At  the  same  time  the  ec- 
oentrity  of  the  generating  ellipse  appears  to  be  so 
smalU  that  in  most  of  the  corrections  which  it  is  ne« 
cessary  to  employ,  in  deducing  from  observation  the 
real  figure  of  the  earth,  it  is  sufficient  to  consider  its 
form  as  that  of  a  perfect  sphere ;  though  it  ought  not 
to  be  concealed,  that  even  the  ellipsoidal  figure  is  in- 
compatible with  the  results  of  some  of  the  most  accu- 
rate measurements  which  have  been  made,  both  in  the 
northern  and  southern  hemisphere.  The  ellipse,  how- 
ever, being  the  curve  next  in  simplicity  to  the  circle, 
"SYhich  possesses  the  conditions  that  accord  best  on  the 
whole  with  the  form  of  the  meridian,  it  has  been  se- 
lected by  geometers  with  the  view  of  comparing  its 
curvature  with  that  of  the  terrestrial  arches,  as  infer- 
red from  actual  measurement  in  various  latitudes. 
The  oomparison  is  made  by  means  of  a  well-known 
geometrical  relation,  viz.  that  at  every  point  of  a  curve, 
whatever  be  the  nature  of  its  curvattu«,  a  circle  may 
be  found  which  approaches  nearer  to  that  curvature 
than  any  other  circle.  This  arch,  which  blends  itself 
with  the  curve,  to  a  small  extent  on  either  side  of  the 
point  of  tangencT,  is  called  the  osculatory,  or  equi- 
curve  circle ;  and  so  intimately  does  it  coalesce  with 
the  curve  to  which  it  is  applied,  that  for  a  limited 
portion  of  the  ardi,  they  may  be  regarded  as'ooinci* 
dent  In  the  ellipse  the  radius  of  the  equicurve  circle 
varies  with  the  curvature  at  different  points,  but  its 
magnitude  may  be  determined  for  each  latitude,  in 
terms  of  the  two  axes;  and  if  it  be  multiplied  by 
8xS.14159S^,  &c  and  the  product  afterwavds  divide 
ed  by  8S(f,  the  result  will  be  the  length  of  a  degree 
of  the  meridian  in  that  latitude.  Hence  if  two  equa* 
tions  be  formed,  expressing  in  terms  of  the  two  axes^ 
th.  l«g*  of  .  d^  «e«««d  ia  iw  difa«»  I«i. 


Half  the  greater  axii  or  radhia  of  the  equator  »  3271864 
Half  the  shorter  n»  or  ladiuaof  the  pdo  wm  3S61S65 
Dfffere&oe        .   •  •     »      10599 

This  difference,  divided  by  half  the  longer  ixi^ 
considered  as  unity,  is  called  the  eompnsskm^  snd 
amounts,  according  to  that  cddirated  astronomer,  to 
1 

308.65 

A  oomparison  of  a  despree  of  the  meridian,  in  any 
two  latitudes,  ought  to  lead  to  the  same  relation  be- 
tween the  axis,  provided  the  measurements  from 
which  it  is  deduced  can  be  relied  upon  for  their  accu- 
racy ;  but  a  careful  examination  of  the  different  sur* 
veys,  best  entitled  to  confidence  on  account  of  the  pre- 
cision with  which  they  have  been  executed,  by  no 
means  confirms  this  condusion.    Thus,  La  Place  as« 

signs  for  the  compression -r-^;  M.  Ssnoor  from  — 

1       •.    ^  ,  •     ^       .      1 
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to  ggj|;  M.  Carouge  and  La  Lande|^i  and,  lastly. 

The  circumference  of  the  ellipti* 


312.5 


Mr.  Playfair 

cal  meridian  is,  according  to  the  result  deduced  fay  Mr. 
Playfair,  24855.84  English  miles/and  that  of  the  equa- 
tor 24896.16  miles,  so  that  a  geograplttcal  mile,  of 
which  there  are  60  in  the  mean  degree,  shoold  be 
6075.6  English  feet. 

Notwithstanding  the  seeming  cofaiciilenoe  of  the 
above  results,  all  of  which  were  deduced  on  the  suppo- 
sition that  the  terrestrial  meridian  is  of  an  ellipticil 
form,  it  is  certain  that  the  trigonometrical  openticiis 
for  the  measurement  of  a  large  portion  of  Che  meridim 
in  France  and  England,  with  respect*  to  tlie  accuracy 
of  which  it  is  impossible  to  entertain  the  aligbteit 
doubt,  g^ve,  by  a  rigid  comparison  of  the  length  of  a 
degree  on  different  parts  of  the  ardi,  a  oompremion  of 

j^g.    From  thU««ult.  which  w«  deduced  by  I^ 

Place,  it  has  been  inferred  by  that  distinguished  sns- 
lyst,  that  the  earth  cannot  be  considered  an  exact  el- 
lipsoid of  revolution ;  but  that  irregularities  exist  iu  its 
internal  structure  which  sensibly  affect  its  form,  snd 
cause  the  meridians  to  deviate  from  continuous  eUipses. 
He  is  disposed  to  think  that  the  great  compression, 
inferred  from  the  osctdatory  ellipse  in  France,  is  not  to 
be  ascribed  to  the  attraction  of  the  Pyrenees,  and  the 
mountains  to  the  south  of  France,  but  to  the  operatioa 
of  causes  of  a  more  extensive  influence,  the  effects  of 
which  are  felt  in  the  north  of  France,  as  well  as  in 
England,  Austria,  and  Italv.  "  The  aximutba]  ob> 
servations,"  says  he,  *'  which  have  already  been  made, 
do  not  accord  with  each  other ;  and  if  the  degree  mes- 
sured  at  the  Cape  of  Good  Hope  be  compared  with 
tile  degrees  measured  in  the  northern  hemisphere^ 
iheie  vml  be  gimmde  fbr  believing  that  die  norCfaem 
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iatitudM. 

Leastfaof 
0M  Seconds 

Nameiofthe 
Otnerven. 

PIm«  of  ObMnratkMi. 

Eqaator 

M669 

Bouguer 

Peru 

9"*  32' 

56" 

.99689 

Do. 

PortoheUo 

tl     6S 

30 

.99710 

Gentil         1 

Pondicherry 

18      0 

0 

.99745 

Campbdl 

Jamaica 

18    27 

0 

.99728 

Bodguer 

Petit  Grave 

S4      7 

15 

.99877 

LaCaille 

Cape  of  Good  Hope 

43    85 

45 

.  .99950 

Darquier 

Toulouse 

48    12 

48 

.99077 

iMffUUg 

Vienna 

48    50 

0 

1.00000 

Bougoiei 

Paria 

SO    58 

0 

1.00006 

Zach 

Gotha 

51    80 

0 

l.00dl8 

.          ■ 

London 

58    14 

58 

1.00074 

MaUet          Peteraburgih                | 

59    56 

84 

1.00101 

Do. 

Ponoi 

66    48 

0 

1.00137 

Grisehow 

Araifibeif. 

67      5 

0 

1.00148 

Mapertuis 

Fomea 

lot  and  aoiitb6m  hemifpherM  differ 

»fcrother."    Mft?A.  CeL  11.  144. 

^^    The  Variatioii  of  gravity  at  the  suffaoe  of  the  eatth 

^^  ifibrds  another  method  of  determining  its  actual  figure, 

^  This  subtfle  and  pervading  power,  which  acts  upon 

all  matter  with  a  force  directly  aar  the  mass,  and  in.- 

fersdj  as  the  aqmnv  of  the  dntanoe,  tends  to  commu- 

nicate  to  bodies  exposed  to  its  influence  equal  velod- 
^  ties  m  equal  times.  One  of  the  modifications  of  this 
^'  action  is  the  oscillation  of  the  pendulum,  which  is  of 

longer  or  shorter  duratioQ,  according  to  the  energy  of 

tbeattracdve  force,'  and  the  snoare  root  of  the  length 

of  the  pendulum.    Tf  the  earth  were  an  exact  sphere, 

destitute  of  the  motion  of  rotation,  and  possessing  the 

game  densi^  throughout  its  whole  mass,  the  force  of 

gravity,  by  which  bodies  at  its  stirface  are  drawn  to- 

wardi  the  centre,  would  be  uniform,  and  invariable  in 

every  latitude.    But  the  einptici^  form  of  the  earth  de- 

itroys  this  Uniformity,  and  causes  the  attractive  force 

at  the  poles  to  preponderate  over  that  at  the  equator.        The  above  results  indicate  obviously  an  increase  of 

This  inequality  in  the  force,  by  which  bodies  at  the  sur-    the  force  of  gravity  from  the  equator  towards  the  poles. 

face  of  the  earth  retain  their  positions,  is  augmented  by    La  Place  has  shown  that,  in  whatever  way  they  are 

the  diamal  roUtion,  which^  by  its  centrifugal  tendency,    combined,  it  is  impossible  to  avoid  an  error  of  less  than 

hnpfeaaesa  greater  disposition  on  bodies  to  recede  from    •00018,  on  the  hjrpoth^is  of  the  variation  of  gravity 

the  centre  of  the  earth  at  the  equator  than  at  the  poles,  i  at  the  surface  of  the  earth  increasing  as  the  squares  of 

▼here  its  effecU  cease. to  be  felt  By  the  joint  operation    the  sines  of  the  ktitude  from  the  equator  to  the  poles. 

of  these  two  causes,  one  of  which  acts  with  a  force  pro-    The  expression  for  the  elliptkaty,  which  connects  best 

portions]  to  the  square  of  the  sine  of  the  latitude,  a  sen-    .i.    j*^       s.         ^^         a       ^v        •        1 

dWe  difference  oight  to  be  observed  in  the  velocity    *«  ^"*^^"*  equations  of  condiUon,  is  .^^~,  a  re- 

acquired  by  heavy  bodies,  in  falling  through  the  same  gult  which  accords  in  a  very  remarkable  manner  with 

^ce,  as  we  advance  from  the  equator  to  the  pdes.  An  thc^  compreasion  deduced  from  ^e  measures  of  the 

important  relation  between  the  time  of  the  vibration  of  Frendi  nuthemaiticians  in  France,  and  at  the  equa« 

a  pendulum,  and  that  of  the  descent  of  a  heavy  body,  tor.                         * 

according  to  which  the  lengths  of  pendulums,  vibrating  It  may  be  inferred  from  these  experiments  with  the 

•ydironously,  are  directly  as  the  force  of  gravity,  en-  pendulum,  that  the  compression  of  the  earth  is  greater 

ables  us  to  submit  this  conclusion  to  the  test  of  expe-  than  is  compatible  with  the  supposition  of  an  uniform 

rimcnt    Newton  long  ago  demonstrated,  that  if  the  densi^.    The  same  anomalies,  too,  which  are  discemi* 

eaith  were  perfectlyhomogeneous,  the  same  fraction,  viz.  ble  in  the  measurement  of  a  degree  of  the  meridian. 
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would 


K^ii  *iiA  ri^^^^^mir.^  ^  ♦!.-  »--  •nd  which  are  undoubtedly  owing  to  the  dissimilar 

both  the  compression  of  the  ter-  ^^^^  ^  ^^  ^^^^  ^^  J^  ^^  j^  ^^  ^^^^  ^^ 

mtrial  ellipsoid,  and  the  increase  of  gravity^  from  the  these  experiments.    The  beautiftil  property  of  the  pen* 

equator  to  the  poles.    This  conclusion,  which  was  de-  duhim,  nrst  discovered  by  Huygens,  tnat  the  centre  of 

ducedfrom  the  supposition  of  an  uniform  density,  was  oseillation  and  the  point  of  suspension  are  interchan^fe« 

afierwardo  modified^  with  singuhur  address,  by  Clairaut,  able  with  each  other,  and  which  has  been  ao  happily 

who  showed  that  the  two  fractions  expressing  the  com*  applied  by  Captain  Kater  to  determine  the  lenffth  of 

pressian,  and  the  increase  of  gravity,  though  not  exactly  the  second's  pendulum,  renders  this  mechanicu  con« 

«»  2  trivance  infiiutely  better  fitted  to  ascertain  the  true 

equal,  must'  d  waya  together  amount  to  — -.    Assum*  figure  of  the  earth«  than  th^  eomplicated  methods  which 

^  were  formerly  employed  for  the  same  purpose.    The 

ing  the  ooiQpicasion,  therefore,  to  be  equal  to         ,  the  ^'acihty  with  which  toe  observations  may  be  lAde,  and 

" '  ^  the  certainty  of  the  resulta  with  which  they  are  attended* 
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increase  of  gravity  from  the  equator  to  the  polies, .  or    may  be  expected  to  furnish  much  interesting  informa.* 


the  indication  of  that  increase,  asvgiven  by  the  length 

S  1  1 

of  the  pendulum,  should  be  -;^^;;-«— ■^,^,  or  -^-^^  nearly. 


tion>  not  only  with  respect  to  the  general  form  of  the 
globCy  but  also  with  respect  to  its  structure  and  compo- 
sition in  particular  aituations.     See  Phil.  Tran^  £ot 

IS19,  p*  4&Q. 
Captain  Kater  has  already  applied  hia  method  of  de-^ 


2S0       S12'^'182 
The  coirectneaa  of  this  conclusion,  if  not  completely 
established,  is,  at  least,  to  a  certain  extent,  confirmed,  ^ 

by  the  experiments  which  have  been  made  with  the    termming  the  length  of  the  jpendulum  at  several  of  the 
pendulum  in  different  latitudes.    La  Place  having  se^    most  important  stations  of  the  British  Survey,  and  de^ 
iected  fifteen  of  the  best  i^  these  observations,  and  ap-    duced  from  his  observations  among  others  the  foUowing^ 
plied  to  them  the  neeeasary  corrections,  on  account  of   results : 
the  resistance  of  die  air,  difference  of  temperature^  and 
elevation  above  the  level  of  the  sea,  deduced  the  foU 
lowing  results,  in  which  the  length  of  the  pendulum 
tt  Paris  is  considered  to  be  unity : 
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Phytleat 
Geography* 


NamMoftbeStatioMi 


Dtmhnmim  of 
Om^tyftioai 

the  Pol*  ttthfl 
Equator. 


Untt  tnd  Ldth  Fort 
Clifton 
Arbuiy  HUl 
London 
Leith  Fort  and  Clifton 

ArbnryHiU 
LondoB 
Clifton  and  Arbniy  Hill 

London 
Arboiy  HUl  and  London 

Dnnnoio 
London  and  Dunnoao 


^0053840 
.  4  .OOMSM 
.0054882 
.0055510 
.0059033 
.0053615 


.005618161 

.0042956 

.0052590 

.0069767 

.0060212 

.0052837 


1 


1.7 


deduced  by  Burg,  from  a  Tiit  nimber  of  oborfitiooi  M 


1 


805.05 


while 


^ 


ov4 

1 
S04.1 

1 
M9.8 

1 
SS9.6 

1 
S94.9 

1 

"moJ 
1 
tan 


'  It  eppean  bv  these  results  that  the  compression  de- 
duced from  eadi  pair  of  observations  approaches  nearer 
to  the  mean  results  obtained  by  the  measurement  of 
the  meridiant  the  more  remote  the  two  stations  are 
from  eadi  other.    This  was  to  be  expected,  and  must 
be  ascribed  to  the  operation  of  local  causeSj  which  are 
more  liable  to  affect  observations  m|de  at  two  places  at 
no  great  distance  from  each  other^  than  when  they  are 
separated  by  a  more  extensive  interval.    Thus  it  may. 
be  seen  in  the  preceding  teble»  that  the  number  ex- 
pressing the  diminution  of  gravity  from  the  observa- 
tions  at  Unst  and  Leith  Fort,  is  less  than  that  deduced 
from  the  arch  between  Unst  and  Clifton,  and  that  this 
number  afterwards  decreases  at  Arbury  Hill,  and  again 
increases  at  London.    It  may  also  be  inferred  in  ge« 
neral  from  these  observations,  that,  in  advancing  from 
.the  north  of  Great  Britain  to  the  south,  gravity  de- 
« creases  in  a  more  rapid  ratio  than  is  assiffned  by 
!  theory,«-4  circumstance  which  is  periiaps  best  ex« 
plained  bythe  supposition  that  there  exists  «  mass  of 
materials. of  gteater  density  than  common  near  the 
northern  extremity  of  the  island,  while  the  contrary  is 
the  case  in  the '  vicinity  of  Clifton.    The  sudden  in* 
crease  of  gravity  at  Arbury  Hill  is  worthy  of  notice, 
both  on  account  of  its  intensity,  and  the  limited  space 
to  which  it  extends ;  fi>r  while  the  arch  between  Ar- 
bury Hill  and^Loiubn  gives  *0069767  for  the  dimi- 
BUtion  of  this  force,   from  the  4x>le  to  the  equator, 
thatbetweenLondon  and  Dunnose  gives  only  •0052837* 
It  has  thence  been/ conjectured  that,  the  strata  in  the 
neighbourhood  of  Arbury  Hill  consist  of  tmatariak  of 
extraordinary  density. 

M.  fiiot,  bj  a  comparison  of  his  experiments  at 
Unst,  with  those  made  at  Formentera  and*  Dunkirk, 

has  deduced  -rr-r-  for  the  resulting  coippression*    This 
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agrees  in  a  remarkable  manner  with  the  fractional 
'«xpression  for  the  cUipticity  of  the  terrestrial  sphe- 
roid, derived  bv  La  Place,  from  data  of  a  ^very  dif- 
ferent kind.  That  profound  geometer  has  shown,  in 
his  theory  of  the  moon,  that  one  of  the  inequalities 
of  the  lunar  motions,  which  depends  on  the  longi« 
Aide  of  the  moon's  node,  amounting  .to  2(r;937j  as 


ofMaskelyne,  gives  a  compression  of 

another,  depending  on  the  sine  of  \he  moon's  tn»     ' 
longitude,  and  indicated  by  an  inequality  of  thelonat 

motion  in  latitude,  gives  ogr^g*    These  inequalities,  u 

La  Place  remarks,  are  deserving  of  die  attention  of 
observers,  inasmuch  as  they  possess  tiie  advtntsgi 
over  geodesic  measurements,  of  affording  the  means  of 
deducing  the  compression  of  the  earth  in  a  way  less 
apt  to  be  affected  by  any  irregularities  of  its  den«^ 
or  contour  in  particular  situations*  JIfecil.  CtL  111 
p.  173.    See  the  article  Peiidult7ic  in  this  volame. 

Having  thus  described  die  various  methods  wbidmM 
have  been  employed  to  determine  Uie  ^re  of  theaiyll 
earth,  we  shall  now  give  a  brief  outline  of  me  attempts  <**^ 
which  have  been  made  to  ascertain  its  mesn  density. 
The  limited  knowledge  we  possess  of  die  intensl 
.  structure  of  the  globe,  and  the  small  depths  to  whidi 
human  industry  has  penetrated  below  the  surface, 
might  seem  to  render  any  inquiry  into  this  subject 
altogether  hypothetical     The  operations  of  mining 
have  scarce,  in  any  instance^  been  carried  half  s  auk 
perpendicularly  into  the  solid  crust  of  the  globe,  tad 
even  though  they  had  been  prosecuted  to  a  audi 
greater  depth,  the  Information  they  would  have  fnr« 
nished  of  the  subterraneous  regions  would  have  been 
too  partial  to  permit  us  to  draw  any  general  oondiK 
sion  respecting  the  nature  of  the  unexplored  psrts  of 
this  dark  and  unknown  mass.  But  Uie  problem,  though 
attended  with  much  difficult,  admits  of  an  appraxi* 
mated  solution,  derived  from  the  principles  of  univensl 
gravitation.    From  the  observations  of  Dr.  Msskelpc 
on  the  attraction  of  the  mountain  SchehaHen,  it  wsi 
found  that  the  zenith  distances  of  stars  obsOTed  on 
opposite  sides  of  that  mountain,  gave  a  difference  of 
latitude  between  the  two   stations,    which  exceeded 
that  deduced  from  the  actual  distance  of  the  latter,  by 
a  quantity  amounting  to  11.6  seconds.    The  ddkoi 
tion  of  the  plummet  line  on  eadi  side  amounted,  then* 
fore,  to  about  5'^8,  from  which  it  was  easy  to  oondude 
that  the  force  exerted  by  the  mountain  was  to  tbst 
exerted   by  the  whole  earth  as  1  to  55608  nesrij. 
From  the  data  thus  furnished  by  astronomical  obier* 
vation.  Dr.  Hutton  deduttd,  by  a  series  of  nice  sad 
laborious  calculations,  which  are  very  folly  described 
in  the  Phihtophical  Transacliom  for  1778,  that  tbe 
mean  density  of  the  earth  was  to  that  of  the  noufi- 
Uin  as  9  to  5.    To  reduce  this' result  to  the  oonoflo 
unit  of  density,  that  of  water,  it  was  assumed  thst  the 
mean   specific  gravity  of  die  rocka  which  compose 
Schehalien  is  S|,  which  gave  the  mean  density  of  the 
earth  to  that  of  water,  as  4^  to  1.    In  this  estimstei 
however,  as  has  been  justly  observed  by  Mr.  Plsyftiri 
the  specific  gravity  of  the  mountain  was  reckoned  too 
low,  8cheh2ien  belonging  to  t^e  ckss  of  primitife 
rocks,  and  possessing  a  specific  gravity  considenUj 
above  2.5.    From  an  actual  survey  of  the  nountiffl, 
of  ^which  an  account  is  given  in  the  PhiL  TraM.  foe 
l^lrl,  it  is  inferred  by  that  distinguished  philosopher, 
that  the  mean  density  of  the  earth  probably  lies  be* 
tween  4*558  and  4*B67»  the  mean  of  which  is  4-71^ 

i^r.  Cavendish  has  inferred,  from  the  effects  of  st* 

traction  on  small  masses  <ii  matter,  that  the  mean  den* 

sity  of  the  globe  is  5^  times  that  of  water.    The  o* 

periments  from  which  he  drew  this  conclusion,  though 

u>f  a  very  delicate  nature,  were  performed  with  all  the 
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irfdl  itteathm  to  extreme  accuracy,  which  distingnished  the  tute  of  these  insular  appendages  on  their  western  skirts.    Fbyiieai 

Mpiif'phyiicdresearchesofthat  illustrious  philosopher.  The  Even  the  extremities  of  these  great  divisions  of  the  ^^gf^J^I' 

y^  limita  of  this  article  will  not  allow  us  to  describe  tha  globe  have  no  small  resemblance  to  each  other;  the  ^^^^V*"^-^ 

rery  ingenious  contrivances  to  which  he  had  recourse  boundaries  on  the  north,  running  in  both  nearly  along 

in  prosecuting  this  interesting  subject,  but  a  minute  the  same  parallel  of  latitude^  and  terminating  on  the 

account  of  tbm  will  be  found  in  the  PkU.  Trans,  for  south  in  jx>inted  promontories  or  capes.     The  geogra* 

the  year  1798.    It  ia  worthy  of  remark,  however,  that  phical  position  of  both  tracts  is  remarkable,  for,  where- 

NewtoD,  with  that  intuitive  sagacity  which  charac-  as  they  extend  in  the  northern  hemisphere  nearly  to 

terised  all  his  eoniectures,  thooffht  it  probable,  that  the  pole  itself,  neither  of  them  reaches  m  the  southern 

the  mean  density  ok  the  earth  might,  be  five  or  six  timet  hemisphere  beyond  the  50th  decree  of  latitude, 
u  great  as  water.  .  See  Attraction,  p.  80.  The  coasts  or  outline  of  the  land  present  sometimes  OutUnt  of 

iMe      Since  the  mean  specific  gravity  of  the  earth  ib,  ao-  an  abrupt  and  sudden  termination,  skirting,  like  a  the  coMt, 

tin  oordiog  to  these  experiments,  about  double  the  average  mighty  wall,  the  solid  parts  of  the  globe;  but  more  and  gene. 

'*"-  density  of  the  substances  which  compose  the  external  frequently  they  shelve  down  to  the  level  of  the  ocean,  ^  ^P^^ 

I"*"  crast,  or  at  least  of  that  portion  of  it  which  is  within  from  the  encroachments  of  which  they  are  only  defend-  fyJ^fl^jT 

I      the  resch  of  our  exanuDation,  we  are  forced  to  conclude,  ed  by  a  slight  difference  of  elevation.    From  the  coasts  i^^^     * 

that  the  central  parts  must  abound  with  metallic  sub*  the  land  rises,  by  a  succession  of  steps,  into  lofty  emi« 

stsnces,  or  some,  other  species  of  heavy  matter,  to  nenees,  to  which  we  give  the  name  d£  hilU  or  motin- 

coQOterbalaiioe .  the  lighter  bodies  at  th^  sur&ce,.  and  teiiu,  according  to  the  degree  of  their  elevation  above 

produce  so  great  a  mean  density  as  that  which  actually  the  level  of  the  sea,  or  that  of  the  plamsv  on  which 

exiits.    Assuming  the  mean  specific  gravity  of  the  their  bases  repose.    The  ascent  of  the  limd  from  the 

metsUic  bodies  to  be  10,  it  would  require^  according  to  ocean,  to  the  highest  ridges  which  crown  the  interior 

Dr.  Huttoo*s  computation,  l6  parts  but  of  27i  or  some*  of  continents,  is  sometimes  very  gradual,  as  in  the  case 

whst  more  than  one  half  of  the  matter  in  the  whole  of  the  interminable  Savannahs  of  North  America,  and 

csrth  to  consist  of  substances  of  that  relative  weight,  the  steppes,  or  central  plains  of  Asia ;  while  at  other 

in  order  that  they  might  constitute  a  mass  of  the  mean  times  it  u  exceedingly  abrupt,  as  in  the  Cordilleras  of 

density,  wluch,  according  to  the  experiments  of  Dr.  South  America,  and  suddenly  carries  the  traveller  to 

Miskelyne,  the  earth  seems  to  possess.     Hence  we  the  loftiest  pinnacles  of  the  globe.    It  even  frequently 

may  conclude,  that  unless  the  central  parts  of  the  happens  that  the  inclination  is  very  different  on  oppo* 

nrth  be  composed  of  substances,  differing  greatly  in  site  sides  of  the  same  mountain ;  thus  die  summits  of 

density  from  those  found  at  the  surface,  no  considerable  the  Andes,  which,  on  the  western  side,  are  only  i^ut 

portion  of  them  can  either  be  hollow,  or  occupied  by  100  miles  from  the  borders  of  the  Padfic^  are,  m  some 

water.    If,  indeed,  we  admit  the  compressibility  of  cases,  upwards  of  SOOO  miles  from  the  shores,  which 

that  fluid,  and  take  for  granted  that  it  obeys  the  same  are  washed,  on  the  eastern  side»  by  the  waves  of  the 

laws  of  compression. with  elastic  fluids,  its  density  Atlantic. 

might  be  several  thousand  times  greater  at  the  centre        The  usual  method  of  exhibiting  the  features  of  a  Method  of 

thm  at  the  surface ;  for,  as  Dr.  Young  remarks,  even  country,  by  maps  or  horizontal  projections,  is  but  ill  eihiSiUng 

•teel  in  that  aituation  would  be  compressed  into  one*  calculated  to  convey  a  representation  of  the  inequalities  *b  outUae 

fourth  of  its  bulk,  and  stone  into  one-eighth,  if  it  were  of  its  surface.    This  can  only  be  successfully  accom-  ^^  ^^  *^' 

lubjected  to  the  weight  of  the  whole  superincumbent  plished  by  means  of  vertical  sections,  in  which  the  form  ^^^^ 

mass.   The  cohesion  of  the  solid  parts,  however,  must,  of  the  mountains,  their  relative  heights,  and  varying 

in  a  great  measure^  render  each  of  the  concentric  shells,  declivities,  are  accurately  oudined.    These  sections,  in 

of  which  we  may  conceive  the  globe  to  consist,  inde-  the  case  of  a  particular  portion  ei  the  earth's  surface, 

pendent  of  the  rest,  and  thus  secure  them  from  the  may  either  consist  of  several  planes  differing  in  direc- 

effecta  of  the  enormous  compression  which  would  other*  tion,  according  to  the  importance  of  the  positions  to 

wise,  at  great  depthSf  result  from  the  statical  pressure  be  included  in  the  profile,  or  of  a  single  plane,  on  which 

of  s  fluid  masa,  each  plane  is  laid  down  by  orthographic  projectioii. 

I       Our  knowledge  of  the  internal  constitution  of  the  In  the  latter  case,  the  distances  on  Vie  physical  or  sec-  Seetiontl 

'^  earth  being  almost  entirely  conjectural^  we  must  con-  tional  map  will  often  differ  considerably  mm  the  abso-  maps. 

lU^  fine  the  observations  we  have  to  offer  respecting  the  lute  distances,  particularly  when  the  mean  direction  of 

materials  of  which  it  is  composed,  to  the  external  crust,  the  points  whose  height  and  position  have  been  deter* 

The  surface  of  the  earth  exoibits  an  irregular  distribu*  mmed^  deviates  greatly  fhtmi  the  direction  of  the  plane 

tion  of  land  and  water^  the  latter  predmninating  over  of  projection.    In  all  cases,  the  scale  of  distance  must 

the  former  in  the  proportion  of  about  three  to  one.  necessarily  diflfer  from  the  scale  of  elevation.    Were  we 

The  solid  parts  which  vise  above  the  ocean  form  two  to  make  these  scales  of  the  same  magnitude,  we  should 

extensive  tracts  of  Jand^  to  which  geographers  have  be  compelled,  either  to  give  to  the  profile  an  inconve- 

given  the  name  of  CkmlkuMU  ;  one  of  them  being  some-  nient  length,  or  to  assume  a  scale  of^elevation  so  small^ 

times  termed^  for  the  sake  of  distinction,  the  Oid,  and  that  the  most  remarkable  inequalities  of  the  surface 

the  other,  the  JVeiv  ffarUL    These  continents,  though  would  be  insensible. 

of  di&rent  aspect*,  have  yet  certain  features  m  com*        Fhysicsl  maps  of  this  description  demand  for  their  Nseessary 

mon  which  give  to  their  general  outline  a  considerable  construction,  not  only  the  latitudes  and  longitudes  of  ctemcais 

degree  of  siiularity.  Both  of  them  stretch  from  the  same  phicesi  biitdieir  elevation  above  the  level  of  the  ocean;  for  their 

puniM  of  latitode  in  the  north,  to  nearly  the  same  ao  that  it  is  only  by  uniting  barometrical  measurements  ^^f"^* 

Pttsllel  in  the  souUi ;  and  both  are  eontracted  towards  with  aatronomiosl  observaticns,  that  the  true  physiog*  ^^^ 

the  middle  into  nanow  isfhmnses  or  necks  of  hmd.  nomy  of  a  country  can  be  eidiibttedt    This  kmd  of 

Eftch  of  them  ia  studded  along  the  eastern  boundary  projection  may  be  expected  to  become  more  frequent 

by  numefoua  detached  portiona  of  land  of  moderate  ex*  m  proportion  as  travellera  devote  their  attention  to 

tent,  called  Idamit^  whik  both  of  them  are  alike  destu  baiemetrical  observations.    At  presenl^  as  Humboldt 
VOL.  zvx.  pair  n.  8  » 
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jhi/ttesl  pigQj  ranarkB,  few  provinces  of  Europe  oflfer  the  ne« 
p*^[^^7;  oesBairy  materiats  for  constructing  profiles  analogous 
'to  those  which  he  has  published  of  equinozial  Ame» 


nca. 

Having  made  these  preliminary  remarks  on  the  sur* 
face  of  the  globe  in  general,  and  the  method  of  repr»> 
senting  in  profile  the  irregularities  of  its  outline,  we 
shall  proceed  to  consider  a  little  more  in  detail  the 
physical  character  of  the  mountains^  valleys,  and  plains, 
of  which  it  consists. 
If  ountalni.     Mountains  are,  properly  speaking,  masses  of  consi- 
derable elevation,  and  which  have,  at  the  same  time,  a 
pretty  rapid  ascent    They  must  not  be  ^confounded 
with  those  more  extensive  portions  of  the  earth's  sur- 
face, which  constitute  large  tabular  masses,  and  are 
Table  iMd.  usually  denominated  laUe  land.    A  portion  of  the  sur- 
face of  the  earth  to  which  this  term  is  applied,  may 
sometimes  rise  very  abruptly  from  the  ocean,  by  which 
it  is  eidier  wholly  or  partially  bounded,  but  the  small 
difference  of  elevation  which  it  afterwards  exhibits  for 
a  great  extent,  distinguishes  it  essentially  from  the 
more  limited  masses  to  which  we  give  the  epithet  of 
mountains.    The  most  extensive  tracts  of  table  land 
are  to  be  found  in  the  inland  parts  of  continents,  such 
as  Tartary,  Persia,  Thibet,  and  the  central  regions  of 
Africa.    These  portions  of  the  globe  have  their  general 
level  more  elevated  than  the  rest  of  the  continent  of 
which  they  form  a  part,  and  are  accordingly  regarded 
by  some  geologists  as  of  more  ancient  formation. 
Designa*.       Though  mountains  resemble  one  another  in  regard 
tions  of      to  their  general  aspect^  their  individual  forms  are  con- 
mountains,  siderably  diversified.    Some  of  them  have  accordingly 
received  the  name  of  peaks,  while  others,  whose  sum- 
mits are  still  more  angulkr,  have  been  denominated 
.  needles.    One  mountain,  from  the  flatness  of  its  top,  is 
compared  to  a  table,  and  another,  from  its  serrated  out- 
line oeing  conceived  to  resemble  a  taw,  is  thence  called 
a  sierra.    These  geological  appellatidns  are  less  nume^ 
rous  in  our  language,  than  in  the  languages  of  the 
continent,  where  the  face  of  nature  presents  a  greater 
variety  of  contours  for  discrimination.    The  extern^ 
Appearance  of  a  mountain  is  often  determined  by  its  in- 
ternal structure  and  composition.    Thus  the  mountiuns 
denominated  primitive,  m  which  granite,  gneiss,  and 
mica  slate  predominate,  commonly  exhibit  a  bold  den- 
ticulated outline,  exposing  their  naked   tops  to  the 
heavens,  while  those  of  die  secondary  formation  are 
not  only  less  elevated,  but  of  a  more  gentle  acclivity, 
and  clothed  with  vegetation  to  their  summits.    See 
MjnbraIiOOYa  p.  39^.  405. 

Mountains  seldom  exist  in  insulated  or  detached 
masses,  but  are  usually  found  in  continuous  groupes, 
or  connected  chains^  travers(ing  the  surface  of  the  earth 
to  a  great  extent  Thus  the  enormous  chain,  com- 
Dosed  of  the  Stoney  Mountains  and  the  Andes,  run 
from  one  extremity  of  America  to  the  other ;  and,  in 
like  manner,  another  chain,  of  still  greater  extent,  is 
pret^ded  to'  be  traced  on  the  eastern  skirts  of  Asia 
.  and  part  of  Africa,  from  Bherings  Straits  to  the  Cape 
'Aieir  great  of  Good  Hope.  These  two  vast  chains  having  been 
cxtenL.  lit  one  perioa  united  together  at  the  north  and  the  south; 
are  represented  to  have ,  constituted  the  sides  of  an  im- 
mense basin,  which  inclosed  in  its  capacious  bdsotn 
oesrly  the  whol*  of  the  habitable  part  of  the  glc^. 
In  this  supposition,  however;  there  is  more  bf  iB^lendid 
hypbthesis  than  sound  philosophy.'.  The  continuity  of 
this  imsffinaiy  circular  wall  is^  in  maliv  places,  very 
indistbctiy  traced,  and  between  Cape  Horn  and  the 


Mountain 
chaina. 


CapeofGoodHopeavtry  vcttijpofitdittMiin.  At  Dq« 
the  same  time,  it  must  be  admitted^  that  when  oor  it.  GitgJ 
tentioQ  is  eoiifinod  to  a  more  limited  poction  of  tbe  ^V^ 
tarth'a  Sttrfi^e,  mountain  gcoupca  fiaqueatly  aUbit 
the  appearance  of  a  drottiar  ammgement  In  aodi 
cases,  a  eimilarity  of  atruetuveand  composition  mi  fas 
traced,  not  only  in  the  internal nndensdr  the gnmp, 
but  also  in  the  order  and  distribution  of  the  nau 
which  cover  it,  sufficiently  orcat  at  least  to  to  icndtt  it 
extremely  i^robaUe,  that  we  whole  range  hss  hid  s 
common. ongin.    JSee  MmsmaXiOOT. 

From  this  view  of  the  distribntiao  of  Bieiidt^  IM 
groupes,  we  may  eapcetto  find  them  tnvoBBing  ihs^M 
surfhoe  of  the  globe  in  all  directions.   Thns,  the  Aadn  ^^ 
run,  fbr  many  hundred  milesy  nearly  in  the  dtitctioQ 
of  the  meridian,  while  the  central  cham  of  Afrio, 
commonly  denominated  the  lionntaiai  of  the  Moon,  ii 
represented  to  proceed  at  right  angles  to  that  Ihie.  On 
the  other  hand,  the  Himalayah  range,  the  loftiflit  in 
Asia,  runs  from  noith-west  to  soiiUMttt,  while  tbf 
Alps,  the  highest  mountains  in  Europe*  cannot  be  nid 
to  affect,  for  a  great  extent,  any  well-defined  dirseCiai 
whatever.    See  Alps,  Annaa,  &c. 

The  general  direction  of  the  principal  BMuntim'H 
chains  is  better  known  than  their  elevation,  at  psrtica-  ^.H 
lar  points,  above  the  levri  of  the  ooean.    Nor  need  we  ^""^  I 
wonder  at  this  droumatances  when  we  consider  how 
much  labour  and  time  are  necessary  to  detenmae  ths 
difference  of  level  between  two  places^  at  no  great  dii* 
tance  from  each  other,  and  how  much  Che  daffioUtiissf 
doing  this  are  increased,  when  eztensi  v«  tncts  of  inegn* 
lar  ground  intervene.  TheoKfinaryaBod*oflevellia|M^ 
in  sudi  cases,  altx^^ether  inaspMe ;  and,  even  if  thi 
method  by  the  baraaneter  should  be  enplosfed,  though 
admirably  adapted  to  the  purpose,   it  yet  rsqaim 
either  contemporaneous  obaervations  at  other  pison 
Whose  height  has  been  piwviously  aaoertained,  or  s 
teries  of  observations  for  a  longer  period  than  is  asa^lj 
convenient  for  travellers,  at  tne  pkee  whose  height  u 
to  be  found.    The  harometricsl  method  of  deteraiiiing  us  | 
diflerence  of  elevation  is  neverthstssa  of  tiie  grestsit  om 
value  in  obtaining  the  necessary  data  Ibr  the  constrs^  tb«M 
tion  of  physical  maps,  and  should  nerror  be  n^lectsd^ 
in  extensive  surveys.    The  barDmeler,  In  a  portsbte 
form,  is  so  easily  conveyed  from  one  station  to  another; 
the  requisite  observations  with  it  are  made  with  is 
much  facility  ;  and  the  oomputationa  lor  dedudng  ths 
difference  of  altitude  between  the  plaoee  of  obscrvstion 
are  so  short  and  Bim]rie,  that  every  peraon  who  risia 
unknown  regions,  or  even  plaoes  wboee  heights  are  ibp 
accurately  ascertained,  should  be  supplied  wkh  at  ksH 
one  of  these  valuable  instruments.    If  we  eocospt  ths 
thermometer,  there  is  no  philoaophicnl  eoncrivaaes,  ef 
equal'simpficity  in  point  of  censtrnctien,  wliicb  U  fitlsd 
to  furnish  so  much  usefisl  and  vdnable  in£Btnatioa» 
respecting  the  general  physiognomy  of  tlie  globe.  Fsr 
the  method  of  measuring  heights  by  the  bn^eaMter,  ssi 

PlVBUMATICS.  ^ 

'  The  loftiest  mountsans  am  le  be  lbnn4*wMiin  the  ^ 
Torrid  Zone,  or  at  no  gresft  distance  ftoan  that  erlifieisl  f^ 
belt  cf  the  earths  surface.  To  aceounft  <br  this  veiMrk- 
able  state  of  things,  it  has  been  conjeCMred  by  La  Pises, 
in  defiance  of  all  abber  ihdilctlon,  fhaft  «eir  globe  we/k 
irt  one  period,  surrounded,  !ike-%lle-phnieit8£ttni,hy  s 
ritig,  which  endrded  it  neirtf^ifei^  tftfa»'|fians  eif  the 
^uatoir ;  but  that  this  rin^  llaving,'  by  eenie  acddentt 
tost  its  equilibrium,  and  being  umAlie  C6  Misin  soy 
longer  its  annular  form,  ley  in  detodwd  annnms  to  ifea 
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riM  ctftb.   The  nim9  qf  iht  mg  thus  acatterad  over  the 
H^J*  tropicd  regioDS  gave  rise,  eooording  to  this  visionary 
f^  hypolh^t,  to  toe  elevated  land  which  exists  it)  that 
pMtifle  of  the  globe.   The  foUowiw  oonsiderations  will 
ftffordi  we  eooceive,  a  more  rational  explanation  of  the. 
V|   facL   In  the  equatoreal  regions  the  loftiest  mountains 
^  m  osveied«  to  the  height  of  1 5,000  feet»  with  a  mantle 
^  of  regHation  which  protecta  the  subiaoent  soil«  and  the 
(     rodu  over  whidi  it  is  spread,  from  that  incessant  waste 
ibi  and  removal  to  which  they  miat  otherwise  have  been 
U   eiposcd  (  whereas,  in  the  temperate  zones,  where  the 
h    point  of  perpetual  congelation  is  much  less  elevated* . 
J^  the  lios  whidi  separatee  the  habitats  of  vegetables  from . 
^  tberfeiens  of  abeolate  steriHty  and  nakedness,  being 
poly  MOO  or  8000  feet  above  the  level  of  the  oce^n, 
the  sommits  of  the  lofty  mountains  in  these  sones  are 
coDtinaally  suflering  a  species  of  disintegration  and 
deciir,  which,  however  slow  in  its  progieaa,  must,  in 
the  lapse  of  agea,  prodoee  the  most  extensive  efibots. 
If  we  sssume,  thmfore^  that  the  moontaina  had,  at 
aoj  one  period,  nearly  the  same  elevation*  over  the 
nmof  of  the  gfabe,  fa  supposition  which^may  be  admit* 
tad  by  the  advocates  tor  the  most  opposite  gecjogical  opi« 
lUMii)  the  reaaon  we  faaveassiffaed  would  beaufficieat 
ts  sceouot  for  tlie  divevsilgr  of  aititades  which  t|iey  now 
ahibit,  without  having  reoeiirse  to  the  onenition  of 
isf  other  eauae.     In  naany  instance^  inoeed,  even 
indua  die  temperale  aones*  the  flanka  of  the  bkhest 
moimtsins  are  coveswt  with  a  thick  coating  of  ice, 
vhioh  ii  no  leaa  fitted  to  deted  them  from  the  violenoe 
sf  the  destructive  egenta  by  niiich  they  are  aiaailed, 
then  the  more  p^xM  eeirvni^  which  preaerves  the 
tnpioal  mounuma  frsm  dcmefition;  but  tiiis   co- 
Ttnag  seams  te  be  confined  within  a  certain  range  of 
ektimv  end  vrtiile  it  ateetcheil,  with  ita  lower  skirts^ 
a  little  below  the  line  of  perpetual  firoat,  its  highest . 
limts  sddem  estefid  many  temdted  feet  above  it.  Be^ 
lidci,  the  floctuationa  to  which  these  i^  ooverii^  are 
laUs,  aie  ofWn  attended  with  uonae^aeneea  which 
powerfidly  ccmteibule  to  the  diaintanitioii  of  the 
noonfcuaa  en  which  they  restf  as  they  frequently  carry 
ilsag  with  then,  whan  detached  ftom  the  integrant 
laUKsef  which  the^  oenalitote  a  part,  immenae  Uocka 
of  thsiecks  to  whsoh  they  adhered,  and  hiuriy  them  to 
thepUos  bcfew.    Ths  cause  we  have  briefly  alluded 
ts  aay^  ffipnrted  toopemte  with  the  greatest  «ffimt, 
iesiiaadona  W!b»eehe  fiiiCtuationa<if  ten^Mnture  are 
at  oaoe  firequcot  end  extenaive;  and^  particularly, 
^hfte  the  WMiTiwniii  tempemtare  of  the  day  naing 
ibowe  the  paint  ufcengelalmn,. the  usinimum  te«yera» 
tiReftheiaighteinkauoMideraUy  below  it.  bthese 
dreaaslaneaa*  the  water  tnttin^  altenalelv  in  ^^>* 
liquid  and  the  aolid  state,  is  first  insinuated  between  the 
fcwiys  ef  ttie  neek^  andhaiii^eftarwardauonvertedinto 
iM^ jprodttoei^  tar  iu  eTnanainl^  a  gindual  enlaijgemeiii 
Qflliecmrhieauiwhiehjtish»d^,  till  the  external 
aMiss  against  which  it  eaeria  ita  disruptive  lbroe» 
knag  ket  thMr^equitibriuiQ,  tumble  fiom  their  bases, 
tiddaaBaBd^  thy  thieir  own  gravity^  Co  a  lower  situa- 
Thia  {waoaaa  baing  mquently  rqwated,  <x)ca- 
*  grngaeasive  dyudatiaa  of  the  summita  ef 


cated  by  the  massy  fbumentSj  as  well  aa  the  commi*    PhjrticeJ 
nuted  materials,  whi(£   are  scattered   around   their  Oeographjr- 
bases: 

Having  offered  these  general  observations  on  the 
causes  which  contribute  to  the  disintegration  of  rnoun* 
tains  in  different  climates,  we  shall  now  exhibit  a  tabu- 
lar  view  of  the  heights,  above  the  level  of  the  sea,  of 
the  moat  remarkable  points  on  the  surface  of  the  gldbe. 
Various  modes  of  arrangement  might  have  been  adopt- 
ed. We  have  distributed  them,  merely  in  r^erence  to 
their  altitudes,  on  both  sides  of  the  AUantia 
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4,804 
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3,270 
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7,200 
7,192 
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4335 
4,168 
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The  prineipal  dutiu  or  system  of  pioimtaina  in  the  Tha  Hfans* 
Old  Continent,  both  in  reffard  to  elevation  and  extend  layah 
ia  undoubtedly  that  whtai,  in  modem  times,  has  re-  ^ni** 
oeived  the  name  of  the  flimalayah  Kangj^  supposed  to 
be  the  Imaua  of  anoieiit  ^[ecttEf^phers.    This  vast  stony 
ndfi^  which  Sfparatea  Hmdeatan  from  Thibal^  has  not 
yel  Jmbu  oon^^etely  aaq^amct  but  the  numeBouS'  large 


•  TVHiiuiiiiffl  b|r  te  water  of  this  srtkkw  hi  rafawt  to  siuuui  of  10  barometrical  ebterrationi,  taken  near  die  bate  sT  the  mood- 
jui ;  die  eontSB^pemeoBi  obtervatkmi  havi^  been  made  at  Khifannt  Maaae  by  the  Rer*  Mr.  Gordon.  The  height  of  Slnfkmw 
Inat  abot«  the  mam  lefd  of  ihe  Oerman  Ocean,  irst  swertshied  by  fofeffing,  «nd  cmmccted  wHh  a  Icfvl  Vm^  «ituiiid  by  Mr. 
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The  Urt- 
lian  chain. 


Pbjtical  rivers  whidi  have  been  aicertnned  to  flow  from  it^  in 
Oc^raphy.  ^jj  directions^  demonstrate  its  great  elevation^  and  leave 
no  doubt  that  it  must  be  regarded  as  the  loftiest  moun- 
tsin  chain  on  the  face  of  the  globe,  it  occupies^  with 
its  variotts  ramifications,  a  vast  space  in  the  central 
part  of  Asia,  between  Persia^  Indlia,  China^  and  Tar- 
tary,  stretchine,  with  little  interruption^  for  upwards 
of  1500  miles  mm  south-east  to  north- westj  and  send- 
ing off  several  lateral  branches  from  the  main  chain, 
of  considerable  extent  From  the  flanks  of  this  im- 
mense upland  tract,  proceed  the  rivers  Oxus  and  laz- 
artes  on  the  west,  the  Amur  on  the  east,^the  Indus,  the 
Ganges,  and  Burrhampooter,  on  the  south,  and  the 
Obi  and  Jennisay  on  the  north,  insomuch,  that  the 
countries  through  which  these  mighty  rivers  wind  their 
way,  may  be  said  to  hang  on  the  skirts  of  this  mass  of 
elevated  land.  Simie  geographers  attempt  to  trace  this 
chain  ^ongthe  south-east  of  the  Caspian,  and  pretend 
to  discover  it,  after  several  interruptions,  in  the  AI{>s 
and  the  Tyrene^  It  is  certain,  however,  that  it 
sends  out  a  mountainous  ridge  towards  the  south-east, 
which  separates  India  from  China,  causing  the  princi- 
pal streams  of  the  latter  to  descend  eastward,  while  it 
compels  those  of  the  former  to  run  towards  the  south* 
The  northern  flank  most  have  a  gradual  slope  towards 
the  Arctic  Ocean,  as  the  whole  system  of  rivers  on 
that  side  pursue  the  same  general  course,  and  discharge 
themselves  into  the  Frozen  Sea.  Hamilion's  AccoiaU 
of  Nepaul,  p.  87*  Rennei^s  Herodotus.  Elphin*ione*s 
Account  of  Cttubul,  p.  686. 

The  IJraUan  Cham,  though  of  moderate  height,  may 
be  deemed,  on  account  of  its  great  extent,  the  next,  in 

Siint  of  importance,  to  the  Himalayah  Range,  on  the 
Id  Continent  Extending  nearly  1000  niiles,  in  the 
direction  of  the  meridian,  it  forms  a  barrier  between 
Europe  and  Asia,  the  mor^  remarkable,  on  this  ac- 
count, that  the  rivers  on  each  side  of  it,  though  run- 
ning parallel  to  each  other,  flow  in  opposite  directions. 
To  account  for  this  singular  disposition  of  the  basins 
of  thesie  rivers,  it  is  affirmed  that  the  Siberian  waters 
not  only  rise  from  a  more  elevated  level  than  those  of 
Russia,  on  the  western  side  of  the  Uf  alian  Mountains, 
but  continue  their  courses  along  a  descent,  which  is 
every  where  higher,  until  they  approach  the  Frozen 
Ocean.  (See  Rennet's  Geog,  of  Herodotus,  p.  182.) 
The  Uralian  Mountains  have  been  stUed  by  .the  Rus- 
sians the  girdle  of  the  world,  an  appellation  to  which 
they  are  but  little  entitled  for  their  height,  which  rare- 
ly exceeds  4000  feet  The  highest  ridges  are  described 
to  be  of  the  primitive  formation,  and  consist  of  gra- 
nite, gneiss,  and  micaceous  sehistus. 

The  Altaian  Chain,  the  most  distinguished  in  Sibe- 
ria, crosses,  according  to  Pallas,  the  head  of  the  Irtus, 
and  running  between  that  river  and  the  sources  of  the 
Obi,  it  afterwards  pursues  a  winding  direction  among 
the  springs  of  the  Jennisay.  Passing  to  the  southward 
of  the  sea  of  Baikal,  where  it  is  termed  the  Mountains 
gf  Sayansk,  it  bends  in  a  more  northerly  direction  to- 
wards Ochotsk,  and  terminates  in  the  Daourian  Moun- 
tains. From  this  quarter  a  low  ridge  proceeds  nearly 
due  south  towards  China.  The  Altaian  chain  is  stated  to 
extend  for  5000  miles,  though  this  is  extremely  doubt-. 
ful.  It  is  described  to  be  chiefly  of  primitive  forma- 
tion, but  few  of  its  loftiest  summits  attain  the  height  of 
6000  feet 

The  Chain  of  Caucasus  extends  between  the  Euxine 
and*the  Caspian  Seas,  and  overlooks,  on  the  north,  the 
Deserts  of  Astrachan  and  the  oountiy  of  the  Don  Cosa 
sacki^  while,  on  the  south,  it  constitutes  a  side  of  Uie 


The  Altaian 
chain. 


Chain  of 
CaucaAUf. 


vast  basin  in  which  are  contained  fto  osuntifci  of  Sy.  pw 
ria,  Mesopotamia,  and  the  Arabian  Desert  The  Moan*  G«|m 
tains  of  Caucasus  fimn  properly  two  chains,  which  run  ^^ 
nearly  parallel  to  each  other.  The  highest  ridlgei  whidi 
is  covered  with  perpetual  snow,  rises,  in  some  plicct, 
to  the  height  of  15,000  or  16,000  fieet    The  summiti 
of  these  lofty  peaks,  like  the  most  etevaited  pointi  of 
the  Andes,  are  represented  to  consist  of  porphyiy.  The 
Mountains  of  Caucasus  constitute  a  branch  of  toe  stu* 
pendous  rocky  chain,  known  to  the  ancients  under  die 
name  of  Saurus,  Emodus,  &c  which,  origfamtag  in 
the  south-western  extremity  of  Asia  Minor,  and  pitting 
near  the  skirts  of  the  Levant,  separated  in  its  coone 
eastward,  Armenia  from  Mesopotamia ;  the  Qieiter 
Media,  firom  the  narrow  tract  along  the  south  border 
of  the  Caspian  Sea;  and,  finally,  India  from  Scythia. 
From  the  body  of  Taurus,  acooiding  to  Rennel,  neir 
the  place  where  the  Euphrates  efiects  a  passage  tbiougfa 
it,  a  lateral  chain  stretches  to  the  south,  with  a  slight 
inclination  to  the  west,  and  first  falling  in  with  the 
Mediterranean  at  the  Gulf  of  Issue,  it  amrwsrds  runt 
along  the  shores  of  thai  sea,  like  a  mighty  wsll,  under 
the  names  of  Lebanon,  Amanus,  &e.,  till  it  rescbetthe 
southern  borders  of  PsJestine.    Quitting  the  Mediter- 
ranean, it  proceeds  towards  the  eastern  ooatt  of  the      | 
Red  Sea,  and  finally  terminates  in  Arabia  Felix.  Fnn      | 
another  part  of  Taurus  proceeds,  according  to  thsssme 
distinguished  geograjpher,  separate  ridges  on  the  north- 
east quarter  of  Assyria,  forming  the  eastern  side  of  sa 
immense  basin,  of  which  Amanus  and  Lebanon  coniti* 
tute  the  western,  and  Taurus  itself  the  northern  side. 
At  the  eastern  border  of  Snsiana  it  approadies  the 
Persian  Gulf,  which  it  shuts  up  on  the  side  towsnb 
Persia,  and  at  length  terminates  at  the  neck  or  en- 
trance of  that  inland  sea.    (Rennel^s  Geog*  ^Herodo* 
tus,  p.  180.) 

The  Ghauts  form  a  mountainous  ridge,  which  mm  The 
along  the  western  coast  of  the  Deccan,  tbooah  the<>^ 
same  sppellation  is  occasionally  applied  to  the  wrsted 
land,  which  skirts  the  eastern  shores  of  that  vast  pro- 
montory. This  rocky  chain  extends,  with  little  inter- 
ruption, from  the  Gulf  of  Cambay  to  Cape  Comorsn, 
seldom  retiring  more  than  six^  miles  from  the 
coast,  and  formmg  an  abrupt  termination  on  the  west, 
of  an  extensive  tract  of  table  land,  which  gradually  d^ 
dines  eastward  to  the  Coromandel  shor^  and  gives  s 
corresponding  direction  to  the  waters  of  that  psitcf 
Hmdostan.  The  Ghauto  are  of  moderate  elefstioo, 
seldom  extending  5000  feet  in  height*  but  the  mflo* 
ence  th^  exert  on  the  climate  of  the  aoutbcm  mm- 
ces  of  India,  gives  them  an  importance  in  pbynetl 
geography,  which  they  would  not  4>tiierwise  hm  poi* 
sessed. 

The  Alps,  the  most  remarkable  momntanioes nebcin 
in  Europe,  extends  for  upwards  of  500  miles,  in  the 
form  of  a  crescent,  commencing  at  the  Gulf  of  Gcnos, 
and  stretching  through  Switaerland  to  the  esstem 
shores  of  the  Adriatic.  This  cham,  which,  in  diltaint 
places  receives  distinctive  appeUationa,  may  be  regard- 
ed as  forming  two  separate  ndges,  whichf  to  a  oertsD 
octent,  run  nearly  parallel toeachother,ft€m  sontb-weit 
to  north-east.  The  most  northern  ridge,  dcnnmtnstid 
the  Helvetian  Alps,  presents  several  pnhs  of  greet 
elevation,  some  <n  which  rise  to  the  neigfat  of  more 
than  10,000  feet,  and  are  covered  withpe^etualsoov. 
The  southern  ridge  extends  from  Mont  Blanc,  the  pia- 
nacle  of  Europe,  to  the  Tyrolese  territory,  whers  it 
terminates  in  the  Bhaetian  Alps,  on  4he  south  of  the 
river  Inn.    The  Alps  are  more  distinguished  by  their 
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ltd  dentiim  AiB  Arir  ttlmt.    As  Ae  Hiiiiali^ali  Bange 
iphr- ffirefritt  to  the  prindpftlriTere  on  the  eastern  part  of 
"^  w  Old  Contmenty  the  Alps  contain  the  soiirees  of  the. 
brgeit  streams  wbidi  take  Uieir  rise  on  tiie  western 
tide.   Thttf,  the  Riune,  the  Rhone,  the  Danabe,  and' 
the  Po,  which  ^w  in  very  difierent  directioiis^  aU> 
deeeend  ftom  thisiofty  mass,  and  return  to  the  ocean 
by  diannels,  whose  months  are  separated  many  hun« 
dicds  of  miles  from  eadi  other.    See  Alps. 
y      The  Pyrenees,  whieh  sepsrate  France  from  8pain» 
ran  ibr  about  f  00  miles  in  a  north-west  and  southpeast 
dirsctioQ.    Thia  ridge  has  many  elevated  peaks,  some 
of  which,  though  they  attam  the  height  of  1 1,000  feet, 
abound,  on  the  very  summit,  with  many  marine  pro- 
ductions.   The  calcareous  rocks  of r Mont  Perdu,-  one. 
of  the  highest  of  the  range,  present;  in  some  places,  a 
peipcmdicnlar  front  of  6C%  feet,  and  appear  to  be  ipso- 
omUe  on  every  side.    La  Perous^i  who  examined  the* 
lyeneei  with  much  attention,  states,  that  this  lofty 
tinge  of  mountains  contains  beds  of  granite,  porphyry, 
trip,  bom*blende,  and  petro-silex,  alternating  with 
pnntttve  limestone,  and   sarmounted  by  calcareous 
rodu  of  secondary  formation,  in  which  abundant  traces 
ire  discovered  of  shells  and  other  marine  exuvise. 
ikiin    The  Carpathian  Mountains  bound  Hungarv  on  the 
lof.  north  and  the  east,  and  extend,  in  a  winding  directioni 
fiom  the  sources  of  the  Oder  on  the  west,  towards  the 
confines  ^  BudDovina,  on  the  south-east,  where  they 
divide  into  two  branches,  one  i^  which  shoots  out  to 
die  east,  the  oUier  to  the  west  of  Tran^lvania.    The 
whole  eitent  of  this  mountainous  range  la  estimated  at 
500  miles.    The  summit  of  the  Lomnits,  one  of  the 
loftiest  of  its, peaks,  is  stated  by  Dr.  Townson.  to  be 
8610  feet  above  the  level  of  the  sea. 
Y    .  The  Appcnnines  form  a  continuation  of  the  Alps, 
«•    though,  they  are  greatly  inferior  to  the  latter  in  point 
of  elevation.    This  aecondary  chain  stretches,  witn  lit* 
tie  interruption,  along  bodi  sides  of  the  Gulf  of  Genoa, 
snd  huminc  afterwards  in  a  sootlHeast  direction,  ter^ 
minates  in  Sie  southern  extremity  of  Italy.    The  most 
elevsted  points  of  the  Appeimmes  rarely  reach  the 
hdght  of  8000  feet  above  the  level  of  the  sea,  and  are 
found  to  consist,  for  the  most  part,  of  a  my  compact 
limestone,  having  «  stratified  structure.    II  VeUna  and 
11  Onm  Sana,  the  mdst  consideteble  mountains  of  the 
chain,  have  been  ascertained  to  be,  the  former  787S, 
snd  the  latter  9577  Paris  feet,  above  Uie  level  of  the 
sei.    The  coimtrv  on  the  two  sides  of  the  Appcnnines 
presents  a  good  ocal  of  difference  in  gedogittl  struo* 
tore;  that  next  the  Adriatic,  ccmsisting  alnrnt  entirely 
of  seeondary'Tocks,  while,  on  the  side  of  the  Mediter* 
nnean,  an  exiesisive  tract  stretches  along  the  coasti 
ooDsisting  of  primary  and  transition  rocks,  with  oca^ 
sional  portions  of  secondary  strata.    Between  the  loft- 
iest mountains  and  the  seSf  a  succession  of  hills  inter- 
venes, which. seem  to  be  of  more  recent  formation  than 
the  main  rid^.    These  hills  are  composed  of  marl, 
with  a  oovenog  of  sand  and  gravel,  and  are  found  to 
contain  the  trunka  of  trees,  nearly  in  their  natural 
•tate,  with  leaves  of  vegetables  and  skdetons  of  fishes, 
on  many  of  whieh  the  dried  flesh  is  still  to  be  seen. 
See  BrieMt  Gtohgff  <fiht^  Apfemunet. 
an     The  Norwegian  chjam  of  mountains,  which  separatee 
»•  Norway  firom  Sweden,  receives  various  names  in  its 
progressi,  and  is  scarcely  known  to  geographers  by  any 
distinctive  appellatien.    Commencing  with  the  moun- 
tains of  Joglefield  on  the  4q«th,  it  runs  hi  a  north- 
esst  difeetiaii  towards  the  North  Cape,  seldom  bend- 
ing far  .fhmi  the  ecean,  and  often  prcgeclJDg  into  it 


with  bold  promontories.  Pennant  asserts,  on  apparently  Physical 
flood  authority,  that  its  highest  poinU  are  7000  or  8000  ^^^^P'^y- 
feet  above  the  level  of  the  sea.    Soahida,  the  centre  of  ^  ^  ""  . 
the  great  chain»  Was  ascended' in  1 600  by  Esmairk,  and ' 
ascertained  to  be  8120  feet  above  the  kvri  of  tbe.aea; 
and  Sulitelma,  the  highest  of  all  the  mountains  of  Lap-  • 
land,  was  measured  by  Dr.  Wahlenberg  about  theaame : 
period,  and  found  to  be  nearly  6000  feet  above  the 
same  point    The  Norwegian  mountains  repose   on 
gneiss,  which,  according  to  Von  Buch,  is  theprevailmg 
fundamental  rock  in  the  north  of  Europe.    See  Vom 
Buck's  Traveb  in  Norway  and  Lapland, 

The  African  mountains  have  been  so  imperfectly  ex-  Mounuins 
amined,  that  we  can  scarcely  venture  to  give  even  an  o^  Africi. 
outline  of  their  distribution.    Greographers,  in  general, 
agree  in  representing  a  great  centml  chain,  as  extend* 
ing  from  the  mountains  of  Kong,  on  the  west,  to  those 
of  Donga,  on  the  east    The  sources  of  the  Niger,  the 
Senegal,  and  the  Gambia,  are  contained  in  the  rooun* 
tains  of  Kong.    This  chain  of  mountains,  the  existence 
of  which  is  established  on  very  slender  authority,  ia 
affirmed  to  send  off  a  lateral  branch  to  the  south;  but 
nothing  is  known  with  certainty  respecting  its  exact, 
position  or  extent    It  seems  to  be  better  ascertained, .  * 
that  a  lofty  rid^  proceeds  from  the  southern  promon- 
tory of  the  African  Continent  to  Cape  Gardafui,  at  the 
entrance  of  the  Arabian  Gulf;  though,  even  of  this 
chain,  little  is  known  excepting  the  name.    The  Por- 
tuguese»  the  only  Europeans  who  have  visited  these 
mountains,  have  denominated  them  the  Mountains. of 
LupaUf  but  they  have  furnished  no  infomaation  re» 
sp«;ting  their  position,  their  altitude,  or  their  struc« 
ture. 

The  mountains  which  skirt  the  western  ride  of 
Southern  Africa  have  been  described  by  Barrow  and 
Lichtenstein,  but  with  little  geologiod  preciuon.  The 
sandstone  rocks,  which  prevail  a  considerate  way -to 
the  northward  of  the  Cape  of 'Good  Hope,  along,  the 
western  coast,  are  stated  to  present  the  most  fantastic 
shapes,  frequently  towering  one  above  anothert  till 
they  seem  to  toudi  the  sky.  From  the  decay  of  this 
stone  arises  the  vast  accumulation  of  sand^  spread,  over 
the  low  lands,  whidiform  the  Karroos  or  burert  plains, 
that  stretch  Ibr  an  unknown  extent  towards  -the  nortli. 
The  Nardow  Mountains,  which  were  crossed  by  Lich- 
tenstein, are  represented  to  exhibit  a  slaty  structttfe» 
and  to.  contain^  m  some  places,  the  impressions  of  ma« 
rine  animals,  but  it  is  not  mentioned  whether  they  con- 
rist  df  argillaceous  or  calcareous  schistus.  Lichienttein't 
Travels  in  Southern  4frica  ;  Bartow's  Traveb  in  Soutkm 
em  Africa.  The  geognostic  relations  of  the.mountains 
in  the  immediate  vicinity  of  the  Cape  have  been  des- 
cribed, with  much  accuracy,  by  Professor  Jameson. 
Edin.  PhiL  Journal,  vol.  i.  p.  SS8.  - 

The  Mountains  of  Atlas,  so  celebrated  in  ancient  Mounuint 
classical  story,  constitute  a  ridge^  which,  according  to  ®^  ^^^ 
the  best  authorities,  extends  from  Cape  Geer,  in  a 
north-east  direction,  separating  the  Kingdom  of  Al- 
giers from  Zeb  and  fiilidulgerid,  and  terminating  near 
Tunis.    The  most  elevated  pedk  of  this  chain  is  belnnd 
the  City  of  Morocco,  and  is  estimated,  from  the  height 
of  the  line  of  perpetual  congelation  in  that  latitude,  to 
be  12,000  feet  above  the  level  of  the  sea* 
'  The  Mountains  of  Abyssinia  have  been  more  mi«  Mououim 
jiutely  explored  than  those  of  any  other  portion  lof  of  Abyssi- 
Africa.    They  seem  to  be  connected  with  the  great"***  ' 
.  chain,  whichv  traversing  the  csntral  regions  of  this  exten- 
rive  continent,  gives  birthrst  ita  two  extremittea,  to  the 
most  remarkab&  elevated  masses,  consisting  of  various 
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Volcanoes.  Pen.  Nar.  iv.  p.  29*  Volcanic  mountains 
o^cur  both  in  the  northern  and  southern  extremity  of 
America>  at  well  as  in  the  equatorial  regions ;  but 
never,  as  we  already  remarkedv  at  a  distance  from  the 
aea.  Of  these,  we  may  mention  Mount  St  Elie,  which 
rises  nearly  to  the  height  of  1 8,000.  feet,  and  the  vol- 
canic peaks  of  Terra  del  Fuego. 

The  slope  or  indmation  of  mountain  ridges,  is  ge- 
nerally different  on  opposite  sides  of  the  chain,  ^being 
usually  bold  or  precipitous  on  one  side,  and  gentle  on 
the  oUier.  Thus  the  Himalayah  mountains,  the  lof« 
tiest  in  the  world,  are  extremely  precipitous  on  tl\e 
side  of  Hindostan,  while  they  decline  with  a  very 
mdual  descent  toward  the  elevated  plains  of  Thibet. 
In  like  manner,  the  Alps,  which  rise  abrupdy  on  the 
side  next  Italy,  present  a  more  easy  ascent  on  the  side 
of  Switierland.^  A  similar  remark  is  applicable  to 
the  Andes,  which,  though  extremely  steep  on  their 
western  flanks,  gradually  sink  away,  on  the  eastern 
sides,  into  the  immense  basuis  of  the  Amazon  and  Oroo- 
noka 

One  of  the  most  precipitous  mountains  which  has 
been  accurately  measured,  is  perhaps  the  Silla  of  Ca« 
raccas.  Though  not  exactly  perpendicular,  the  slope 
of  it,  which  is  about  60°,  is  sufficiently  great  to  give 
the  side  of  the  mountain  next  the  sea  the  appearance  df 
an  inaccessible  rock,  rising  to  the  enormous  height  of 
7000  feet  The  mean  slope  of  the  Peak  of  Teneriffe, 
notwithstanding  its  extreme  steepness,  is  only  12*  or 
13*,  and  that  of  Mont  Blanc  toward  the  Alike  Blanche, 
does  not  exceed  45*,  though  in  the  greater  number  of 
geological  works,  that  stupendous  mountain  is  describe 
ed  as  presenting  a  perpendicular  front  on  the  south 
side,  rio  rock  in  Europe  has  been  discovered  which 
rises  perpendicularlv  to  the  height  of  1500  feet  The 
P^ri^nees,  thoujgh  abounding  with  calcareous  cUffii,  ex- 
hibits no  predpioe  of  more  than  600  feet  in  height 
Humboidi's  Pert,  Nat.  XXL  508.  A  slope  of  B^  is  a 
marked  inclination,  and  if  it  amount  to  iS't  becomes 
too  ^[reat  for  carriages.  When  it  readies  ^7^  it  is  inac- 
cessible on  foot,  if  the  bottom  be  a  naked  rock,  or  a 
turf  too  thick  to  form  steps ;  and  a  dedivity  of  42*"  can 
only  be  climbed  when  it  is  covered  with  firm  sand,  or 
volcanic  ashes.  An  inclination  of  44*  or  45"*  cannot  be 
scaled,  even  though  the  ground  should  admit  of  thrust- 
inff  the  foot  into  it  for  Uie  purpose  of  forming  steps. 
Tne  cones  of  volcanoes  have  an  average  slope  from  SS® 
to  40^ ;  and  the  steepest  parts  of  them  are  from  40*  to 
4S\ .  A  slope  of  55*  is  quite  inaccessible!  and  if  viewed 
from  above,  would  be  estimated  at  75*.  These  remarks 
on  mountain  slopes,  which  we  have  given  on  the  au- 
thority of  Humboldt,  seem  to  be  agreeable  to  expe- 
rience.   Humboldti  Pers.  Nar,  I.  204. 

As  mountain  chains  have  no  determinate  direction, 
neither  do  their  most  predpitous  flanks  always  look 
toward  any  particular  quarter  of  the  heavens.  The 
most  abrupt  sides,  however,  of  the  prindpal  mountains 
seem  to  face  the  south  and  the  west,  fthough  occasion- 
ally they  look  to  the  opposite  points  of  the  horison. 
They  may  be  expected,  indeed,  to  front  the  quarter 
from  which  the  most  copious  rains,  and  the  most  vio- 
lent storms  of  wind  proceed  in  the  parUcular  regions 
in  which  they  are  situated ;  but  the  dip  of  the  strati- 
fication seems  also  to  have  a  powerful  influence  on  the 
form  of  the  outline,  as  mountains  firequently  dedine 
gently  towards  the  side  when  the  bed  dips  from  the 
noriaon,  and  exhibit  a  predpitous  aspect  on  the  oppo- 
site side  where  the  edge  of  the  stratum  breaks  out  to 
the  day. 


The  most  elevated  mountains,  and  those  whUi  pre*  F^ 
sent  the  greatest  continuity  of  extent,  oooiiit,  ai  ve  ^ 
have  seen,  ahnost  entirely  of  granite,  in  which  oo  vet*  ^ 
tige  can  be  traced  of  the  remains  of  oi^gantc  beinn.  ^^ 
The  flanks  of  these  lofty  masses  are  usually  covered  wnb  ^^ 
a  succession  of  rocks,  which,  though  differing  in  pub 
ticular  cases  as  to  the  order  of  arrangement,  sre  loflU 
dently  definite  in  character  to  entide  uem  to  be  dsned 
bjr  the  general  denomination  of  Primiihe  Aoeb.  On. 
nite  never  bdng  found  resting  on  any  other  ipecws  of 
rock,  is  considered  by  geologists,  as  oonstituting  the 
shell,  if  not  the  internal  nudeus  of  the  globe,  on  wluch 
the  other  fossil  bodies  repose.    It  is  occasionally  ob- 
served, in  detached  masses,  at  p,  great  distsnoe  fcom 
granite  mountains^  a  fact  whidi  we  shall  endesvnur  to 
explain  in  a  subsequent  fut  of  thia  artide;  bat  for 
the  most  part,  it  exists  m  extensive  masses  of  Tist 
continuity  and  unknown  depth.    At  the  bottom  of 
the  primitive  mountains,  though  aoneCtmei  at  s  con- 
riderable  elevation  on  their  sides,  a  s^es  of  rod^ 
denominated  calcareous  rocks  of  transitkm,  occun  to  a 
great  extent.    These  rocks  consist  of  pure  caleaRoai£«k 
earth  in  a  crystalh'^ed  state,  with  the  remains  oflifio^tnii 
beings  of  the  lowest  order,  in  point  of  organic  Btrooi 
ture ;  and  form  an  intermediate  link  betweeft  tbepn- 
mitive  rocks,  which  rarely  exhilnt  a  stratified  sppcah 
ance,  and  those  in  which  that  structure  is  desnj  da* 
cemible.    The  transition  rocks  indude  a  oontidsnble 
variety  of  earthy  substences  ;  but  they  are  generally 
composed  of  the  primitive  rodu,  reduced  to  a  state  of 
disintegration,  apparently  by  a  medianical  csoie,  ad 
afterwaids  reunited  into  conglomenite  masses  bj  ane 
kind  of  cement,  of  an  argiUaoeoua  or  calcsreooi  m- 
ture.  I 

The  teeondary  rochi  are  ffenerally  diMribnted  intosJ 
regular  lay  en  or  beds  termed  strata,  indined  at  small  n)di 
angles  to  the  horizon,  and  composed  chiefly  of  calca- 
reous and  argillaceous  earths,  intermixed  occaaiooallj 
with  the  wrecks  of  aninud  and  vegetable  producti,— 
the  tjrpes  of  which,  in  many  instances,  are  no  loo^ 


ticular,  fi^quently  contains  impressions  of  vegetables,  <i(^ 
which  must  have  existed  pnrevious  to  their  coosolida- f|^ 
tion.    In  like  manner,  while  the  atrata  of  tntttnmotti''1 


marl  contain  numerous  specimens  of  petrified  fiibes, 
and  other  marine  productions;  the  otlcanoofl  roeb 
abound  no  less  with  the  remaina  of  terrestrial  snim^ 
These  rocks,  and  othen  of  a  similar  stntctore  sod 
composition,  usually  succeed  eadi  other  in  sndi  a 
manner,  that  the  impressions  of  vegetables  are  lowot 
in  the  arrangement,  and  those  of  animals  nesreattfae 
surface. 

To  these  rocks,  possessing  a  generic  character,  tfe 
to  be  add^  a  variety  of  others,  whidi  seem  to  bavc 
no  fixed  order  of  arrangement  or  distribadoo,  bst 
graduate,  at  one  time,  into  rocks  of  the  primoidial 
class ;  and  at  another,  are  found  associated  with  nxto 
of  the  most  recent  formation.  Of  these  mav  be  op- 
tioned gypsum  or  sulphate  of  lime,  whid,  ^w 
found  most  fivquently  in  oonnexion  with  the  seooDd* 
■ry,  occun,  under  a  slight  modification  of  oooditioB, 
among  the  primitive  aa  weU  as  the  transitkm  nw* 
In  like  manner,  the  diflTerent  kinds  of  aandstone,wbidi 
mineralogists  have  divided  into  various  ocders,  is  msb 
alternating  with  gypanm,  limastooo,  trap,  nari,  w 

Under  the  artide  Mm sralooy  we  have  dsscribed 
the  various,  kmda  of  alluvial  worka^  indudmg  aw' 
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il  this  head  die  anavkl  fiirnlaticms  of  the  low.  or  flat  lacda, 

^-  sDcb  aa  day*  waad,  &c.  and  given,  at  the  8ame  time,  a 

"^  general  view  of  the  extensive  tracts  of  the  earth't  sor^ 

face,  which  have  been  denominated.  Plaint,  Steppes, 

•    JJanta,  Savannmht,  &c;  we  shaU,  therefore,  confine 

^' the  few  additional  obaervationa  we  have  to  offer  on  the 

subject,  to  those  relations  which  are  more  immediately 

connected  with  phvaiGal  geography.    The^aUnvial  de« 


the  Mediterranean,  to  the  extent  of  liQO  or  800-  feet    Phyiirar 
above  its  present  level,  would  probably  connect  that  <>eography. 
aeawith  the  Bakic,  and  inundate  the  whole  of  this- 
barren  tract  as  well  aa  many  of  the  fineat  provinces  of 
Ruaaia.    Humboldt's  Pera.  Nar.  I.  SS. 

The  north«eaatem  part  of  thia  ateppe,  which  ia  called 
the  ateppe  of  the  Kalmucka,  from  the  wandering  tnbeS' 
of  that  name  who  roam  over  it,  is  connected  with  the 


poiits,  composing  the  low-lands  or  plains  which  extend    steppe  of  the  Irtiah,  and  ia  even  regarded,  by  aome 


trom  the  bottoma  of  mountaina,  are.generally  found  to 
be  derived  from  the  dcbria  of  theae  elevated  masaea, 
and  to  posaesa  a  depth  propotttobate  to  the  mouldering 
natttie  of  the  adjacent  rocks.  In  aome  caaesthe  soil, 
tboa  forped,  consists  of  socoeaaive  layers  of  alluvial 
eirth  several  hnndced  feet  in  thickness,  while  in  others, 
it  it  ao  thinly  spread  over  the  aubjacent  rocky  baais,- 


geographera,  aa  extending  to  the  Ob,  where  it  reoeivea 
the  namie  of  the  steppe  of  Barabbin.  The  latter,  viewed 
as  a  diatinct  plain,  ia  about  400  milea  in  length,  and  300 
in  breadth.  It  containa  a  few  aalt  lakee,  but  the  quality 
of  ita  aoil  is  greatly  superior  to  that  of  the  steppe  of  the 
Kalmucks.  Between  the  parallel  of  56"*  N#  and  the  Arc* 
tic  aea  we  find  anotherof  theae  dreary  plains, bounded  on 
that  it  afibrda' wfth  difficulty  a  covering  to  the  roota  of  the  weal  by  the  Ob,  and  on  the  east  by  the  Lens.  Thia 
a  few  hardy  pkots,  which  are  capable  oi  vegetating  in  extenaive  tract,  which,  though  exceeding  in  aurfaee  the 
drcotnatanoea  ao  unfavourable.  Lewis  and  Clarke  ob^'  whole  of  Europe,  containa  only  three  or  four  milliona 
served,  in  Uie  vast  aoUtudea  of  Louiaiana,  a  hill  of  day.  of  inbabitanta,  is  denominated  the  desert  of  Siberia— 
of  a  quadrangular  form,  the  aides  of  which  were  a  mile  an  appellation  which  has  long  been  associated  with  de- 
al eiteot,  and  whoae  height  roae  100  feet  above  the    aolation,  cruelty,  and  oppreaaion. 

rarroanding  savannahs ;  and. Humboldt  noticed  aimi-  Between  the  Altaian^  diain  and  the  lofty  ranges  of  Centraf 
larbeda  of  clay  in  New  Spain.  On  the  other  hand,;  .the  Hinudayah  mountaina,  there  exiata  a  great  extent 'l«o<^  of 
the  soil  of  the  Karroos  of  Southern  Africa,  and  many  of  of  high  table  land,  which  containa  aeveralaandy  deserts '^*^'* 
the  Llanos  of  America,  ia  ao  exceedingly  ahallow,  that'  of  oooaiderable  magnitude  that  have  hitherto  beoi  liU 
Maroely  have  the  plants  which  it  nourishes  exhibited'  tie  explored. .  Some  parta  of  this  elevated  re^on  are 
the  appearance  of  vegetation  wbm  they  'begin  to  Ian-  said  to  abound^  even  m  the  latitude  of  27%  with  large 
guish  and  decay  ;  inaomuch  that,  in  theae  tmrren  re-  frosen  lakea ;  and  the  soil,  in  general,  is  as  barren  aa 
gioia,  a  few  days  after  a  rich  verdure  had  adorned  the  the  climate  is  chill  and  inhoapitaUe.  A  portion  of  this 
plains,  a  brown-red  duat,  foritned  of  the  leavea  and.  tract,  lying  between  the  Himabyah  mountains  and  the 
stalka  of  the  dried  and  withered  plants,  covers  the  de-  parallel  ridge  of  Caillusi  whidi  aeparatea  them  frooi' 
lert,  cracked,  aa  it  then  becomea,  in  every  direction  by*  Thibet,  has  been  partially  examined  by  British  travel* 
the  beat  Lkhlenstein't  Travels  in  8.  Africa.  Hum^.  lers  from  Hindostan..  It  h  described  to  decline  gra- 
dually from  each  chain  towards  the  middle,  in  a  rugged 
and  broken  surface,  sometimes  presenting  deep  ravines 
of  considerable  breadth,  remarkable  for  nothing  but 
their  sterility,  and  the  entire  absence  of  all  vegetable 


hdiit  Peri.  Nar.  IV,  8S6. 

The  soil  of  extensive  valleys  is  generally  of  consider* 
able  depth,  and  affords  strong  grounds  for  believing, 
that,  at  one  period,  it  had  been  covered  by  the  waters 


of  a  lake.    It  asually  consists  of  an  intermixture  of  the    psodoctions.    In  these  elevated  regions  hot  apringa  are 


argillaceous  and  calcareoua  earth,  with  earbonaceoua 
natten;  though  occasionally  the  ailiceoua  earth,  in 
the  BUte  of  saM,  constitutes  one  of  the  principal  ingre« 
dieQts,  and  greaUy  diminishes  its  fertility. 
The  most  extensive  plains  in  the  old  continent. 


not  uncommon ;  but  no  trace  is  observed  6f  any  volca- 
nic action.    Q/mrt.  Rw>  XVI.  4l6. 

The  plains  into  which  this  upland  tract  graduates,.  Plaint  of 
towards  the  north«east,  the  east,  sad  the  bouth,.are  not  China  and 
inferior  in  extent  to  the  vast  steppes  of  Siberia,  into  Hinda«un. 
termed  steppes,  occur  in  central  Asia  and  European    which  it  declines  towards  the  north,  while  they  consti- 
Kufi^i^    These  tracts  of  level  land  sometimes  stretch,    tute,  in  point  of  fertility,  the  richest  portion  of  the  ha- 
with  little  interruption,  over  a  vaat  extent  of  territory,    bitable  globe.    China,  a  part  of  this  allavial  fbrraationy. 
and  are  characterixed,  not  more  by  the  unvarying  mo-    is  eateemed  by  its  inhabitants,  with  better  reason  than 
Botony  of  their  aurfaee  than  their  extreme  sterility.*  In    can  be  given  for  any  of  the  pretensions  set  up  by  that 
tome  iDUances  they  are-^  intersected  by  sluggish  rivera    vain  and  ignorant  people,  to  be  the  moat  distinguiahed 
that  discharge  themaelvea  into  inland  aeaa  of  aalt  water,    region  df  the  earth ;  and,  indeed,  it  muat  be  admitted 
^'bich,  though  unconnected  with  the  ocean,  are  aup-    that  the  mighty  streams  whieh  wind  in  every  direction 
pcaed,  not  without  reaaoior,  to  have  a  low^r  level  than    through  ita  fertile  plaina,  the  richneas  of  its  aoil,  and 
the  roa>s  of  its  waters.  the  general  salubrity  of  ita  climate,  all  contribute  to 

On  the  left  bank  of  the  Volga  commences  one  of  the  justify  that  opjnien.  Every*  vegetable  production 
most  extensive  of  these  level  plains,  which  stretches  which  can  be  rendered  aubservient  to  the  uae  or  the 
towards  the  south  as  far  as  the  Caspian  sea  and  Lake  luxury  of  man,  mav' probably  be  cultivated  in  aome 
Aral,  and  toward  the  north  and  east,  till  it  reaches  the  quarter  or  other  of  this  extensive  country.  Hindostan, 
otmfinesof  the  Steppe  of  Issim  arrd  the  river  Sarasotr'.  whieh  stretches  irom  the  bottom  of  the  Himalayah 
rbis  vast  plain,  which  is  almost  destitute  of  vegetation^  moutitaina,  on  the  south,  to  the  Indian  Ocean,  ia  no  less 
i»  tbout  700  mile^}  fVoTQ  east  to  west,  and  nearly  of  the  celebrated  for  the  extent  and  fertilitv  of  its  plains,  and 
jstte  (ItmensioDS  from  north  toaoiith.  Prom  ahe  Ura.  the  numerous  majestic  rivevs  by  which  it  is  watered. 
lun  chain  to  the  Caspian  a  ridge  c^  low  sandy  hills  runs  This  vast  tract  eonuiiis,  within  a  range  of  500|000square 
><^»  this  desert,  which,  in  many  places,  abounds  with  miles,  few  hilis  whicfarise  to  theheight  of  SOOO  teet  % 
iea-«he]l8  and  salt  pools.  Its  slight  elevation  above  and,  in  maiiy  places,  the  plaiAsr  consist  of  a  black  vege* 
tne  level  of  the  sea,  tc^ether  with  the  numerous  marine  tabic  mould,  which  is^  not  less  than  six-  feet  in  depth. 
productions  which  are  scattered  over  it,  seem  to  coun-  A  aoil  ao  exeellcDft  ]s>  fitted,  iki  such  a  climate  aa  India 
tenance  the  idea  that  it  had  been  covered  at  no  very  posaeases,  to  rear,  in  the  utmost  luxuriance,  every  pro- 
lemote  period  by  the  ocean.    A  viae  ia  the  watera  of   duotof  thevegetaUe  kingdom.    In  adnrpartaof  Hin^ 
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Fkytieil    do8tBii»  indeed,  aloiq^  the  banlor  of  the  Indue,  tnets  of 
•cography.  eonsidenble  extent  are  to  be  found  in  which  acaroe  a 

^''  t  '^'  trace  of  Ycegetation  can  be  observed,  and  where  the 
only  ditenity  of  scene  arises  from  the  different  eleven 
tions  of  Uie  hillocks  of  sand,  which  shift  their  position, 
and  aUtr  their  shapes,  according  as  tiiey  are  affected  by 
the  whirlwinds  of  the  desert.  In  the  midst  of  these 
arid  regions  it  is  singular  to  observe  that  the  water 
mdon,  the  most  juicy  of  ihiits,  is  the  only  TegeCaUe 
product  to  be  found.  One  of  these  deserts,  in  the  Can- 
bul  territory,  about  400  miles  in  length,  is  composed  of 
sand  hilis^  or  still  more  btaren  plains  of  indunted  day, 
JBlpkinttone^t  Account  of  Caubul,  p.  5. 

Quitting  the  Plains  of  Hindostan,  and  advandnff 
westward  along  the  shores  of  the  Persian  Gulf,  we  find, 
between  the  &dus  and  the  Euphrates,  a  wide  region 
which  consists  of  an  alternate  succession  of  elemted 
ridges  and  extensive  fiat  deserts ;  the  latter  consisting, 
either  of  arid  sands,  or  of  a  hard  sterile  day,  which  ia 

SaU  Desert  equally  unproductive.    One  of  these  deserts,  the  great 

of  feriis.  Salt  Desert  of  Penia,  stretches  awsy  into  the  interior 
towards  the  Caspian  Sea,  over  an  extent  of  about  500 
miles.  The  sand  of  this  desolate  region  is,  according 
to  Pottinger,  of  a  reddish  colour,  ana  so  exoeedingly 
fine,  that,  even  when  dosdy  examined,-  the  partiaea 
•f  it  are  bardy  desoemible  on  account  of  their  minute* 
ness.  It  is  nosed  by  the  wind  in  the  form  of  longitn* 
dind  waves,  presenting,  on  the  windward  side^  a  ffri- 
dud  rise  from  the  bottom  to  the  top,  but  on  the  omer, 
an  abrupt  dope  of  ten  or  twenty  feet  in  hdght.  This 
dreary  waste  produces  nothing'  but  a  few  saline  and 
succulent  plants.  The  wind  which  traverses  it  usually 
blows  from  the  N.  W.  and,  during  the  hot  summer 
months,  the  temperature  of  the  air  is  so  devated  as  to 
destroy  any  thing,  either  animd  or  vegetable,  with 
which  it  comes  in  contact  Kmneir^s  Journey  through 
Persia,  &c.  p.  MS, 

After  doubling  the  head  of  the  Persian  Gulf,  we  de- 
scend into  the  Phuns'  of  Arabia ;  the  greater  part  of 
which  may  be  described  to  be  an  immense  dmrt  of 
barren  sand  impregnated  with  sea*sdt,  nearly  destitute 
of  rivers,  and  contdning,  only  here  and  there,  a  scanty 
spring  of  brackish  water.  The  Arabian  Desert  bears 
every  mark  of  having  been  recently  a  part  of  die  bed 
of  the  ocean ;  and  ite  little  devadon  above  the  level  of 
the  sea  would  requve  but  a  small  rise  of  ite  waters  to 
restore  this  desolate  tract  to  its  former  condition.  Ite 
subsoil,  like  that  of  the  other  deserto,  is  a  greyish  day, 
with  a  large  proportion  of  sand,  intermixed  with  m** 
rine  exuviae,  extending  to  a  great  distance  from  the 
sea.  It  contdns  large  strata  of  sdt»  (the  muriate  of 
soda,)  which,  in  some  places,  rise  up  into  bills  of  oonsi^ 
derable  elevation.  Ite  gentle  and  uniibrm  slope  to- 
wards the  sea  seems  to  mdicate,  that  it  has  gradudly 
emerged  from  the  ocean;  whidi  is  still  receding 
from  it  The  retreat  of  the  watery  element,  how- 
ever, promises  to  be  attended  with  little  advantage 
to  man,  as  the  newly  fiMrmed  lands  are  net  more  pro- 
ductive than  the  desolate  tract  whose  bounds  they 
are  slowly  enlarging.— MeteAr^j  Travels.  Sect.  xxix. 
chap.S* 

Having  taken  a  geneml  view  of  the  plaine  which 
surround  the  Himdayah  mountains,  and  the  other  krf^ 
ty  ridges  connected  with  that  mass  of  devated  land, 
we  shdl  proceed  to  give  a  similar  sketch  of  the  flat 
lands,  or  alluvid  foiwations,  which  lie  around  the 
prindpd  raoges  of  mountains*  on  the  nortbem  and 
western  side  of  the  old  continent 
Xhe  meet  extensive  plains  in  £uMpe  em  to  be  fiaund 


Plains  of 

Arabia. 


in  Hungary,  between  the  DaMbe  and  the  Theiii  ng 
This  vast  tract  of  level  land,  whidi  is  elerstsd  iaWN 
fiOO  feet  above  the  ooean,  is  more  than  240  mikidis.  ^ 
tant  from  the  nearest  sea.  TheKneof  divi8icNi,eoiiitU 
tuting  the  ridge  between  the  two  riven,  wss  ssootiuK 
ed  b^  an  accurate  survey,  taken  with  the  view  of  eoo* 
neetmff  thdr  waters,  to  be  only  thtiteen  toiacssbofi 
the  height  of  the  Danube.  The  area  of  these  phiniii, 
aoiocding  to  thecompntation  of  HumboUt,  about  SOOO 
square  le^nes.  Between  Csegled,  Snohiek,  snd  KiU 
s«Bid,  this  plain  waay  be  eompaied  to  a  ssa  sf  smi 
HumMO^M  PeiB.  Nar.  IV.  99^ 

In  Russia,  between  the  Boryathsnes,  the  Don,  and 
the^  Vol|(a,  plains  of  a  vast  extent  are  to  be  foimi 
whkh  iwil  uk  magnitude  the  Asiatic  steppei.  Someflf 
these  phdna  possess  a  considerable  degree  of  fertility, 
and  abound,  not  only  with  rich  pastarsges,  bvtjidd 
abundant  crops  of  every  species  of  gtdn.  Otfaen  m 
of  a  more  bamn  character,  and  are  oidy  covered,  hot 
and  there,  with  a  few  detached  aaline  pbats.  Tb 
amall  elevation  of  some  of  these  phdna  above  the  M 
of  the  ocean,  and  the  piobability  of  their  hariog,  ttu 
veiy  remote  period,  been  oovmd  with  the  les,  hm 
alrosdy  been  noticed. 

The  most  elevated  pkins  in  Europe  occur  m  SpuLKim 
The  interior  of  that  country  consdtntes  sn  cxteoine>^ 
tract  of  devated  hmd,  which  is  about  52000  feet  abort  ^^ 
the  level  of  the  ocean.  The  plaine  of  Ls  lisiMbi,if 
placed  between  the  sources  m  the  Niemen  and  tbe 
Borysthenes,  would  fecm,  even  in  that  ii^and  sttuatMn, 
a  group  of  moontdns  <tf  oonnderaUe  devation. 

An  extennve  plain,  of  moderate  height,  embnasfWa 

the  most  fertile  provinces  of  Europe,  and  intencctcd^ 

by  the  largest  nvers  which  drain  that  quarter  of  tbe 

globe,  stretehes,  with  little  intermptkm,  fiom  the  bnb 

of  the  Rhine  to  the  source  of  the  Volga.    Tfiisvide 

spreading  phun  possesses  a  great  diversity  of  soil;  ei« 

hibiting,  VI  some -places,  particularly  in  HoUand^tbe 

appearance  of  a  flat  marsh  whidi  haa  latdy  been  men- 

ed  from  the  ocean,  and  in  others,  aa  in  Proasb,  Untof 

sandy  deserte  of  condderable  extent,,  in  whidi  fev 

traces  of  vecetation  are  to  be  observed.    LargetrKts 

of  this  low-lying  Jand,  however,  oonnst  of  s  rich  id 

fertile  day,  fiom  winch  the  most  abnndsnt  oropiire 

raised. 

Of  the  interior  of  Africa  too  UttJ^isyetknovntoFtf 

enable  us  to  describe  any  thing  beyond  ite  most  gene-^ 

nil  features.    A  krge  portion  of  this  division  of  the 

earth  seems  to  consist  of  barren  sandy  plaint;  wbkb 

are,  probably,  increasmg  in  extent,  and  coDtndM 

within  still  narrower  limite  the  Abw  scanty  tnctswhicb 

have  hitherto  been  subjected  to  human  indortiv. 
Of  these  sandy  regions  the  most  distinguished  ii  tbit  Tte 

known  by  the  appellation  oF  Sahara  or  the  Daat^ 
This  immense  barren  tract  stratcfaes,  nearly  with  tbe 
same  monotonous  asnect,  from  the  shores  of  tbe  Atko* 
tie  to  the  confines  or  Egypt,  and  indudes  a  V^J^ 
about  2500  miles  in  length,  and  700  in  breadth;  tbi 
whde  of  which,  excepting  a  few  insulated  ^^ 
comparative  fertility,  occurring  here  and  there  in  tbi 
midst  of  this  ocean  of  sand,  i^ipean  to  be  coudeauid 
to  the  most  hcmdess  steriUty.  These  detscbsdapoti, 
which  are  called  Oeaef,  generally  abound  withapnn^  W 
to  which  they  owe  much  of  thait  luxuriant  vcfdnt 
which  causes  them'  to  form  so  very  striking  a  cootnit 
with  the  barren  wastes  around  them.  Mapor  BmBd 
seems  disnoeed  to  ascribe  the  exiatenoe  of  an  osna  ^ 
tirdy  to  the  gradud  accumulation  of  vegetdJemw"; 
derived  fiem  the  dmy  of  the  numerous  pltfiti  wM 
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■t  ir»noiind»d  bj  an  dbudaDt  mpply  of  wal^rs,  in  tBm  Thus  we  hcve  die  Llanot  of  Vttinat,  aod  of  CaraocM  %  Piijrsic»i 

i7'  rioof  whert  the  dioMte  ifl  extremely  favoatrable  to  ve-  the  Bpi^te$  or  forests  of  the  AmasoiH  and  the  Pampas  Qccvraph/k 

■^  getstioD.  Whatever  there  may  be  in  this  opinion,  there  of  Buenos  Ay  res.    When  we  consider  the  slight  eleva>  g*  •  j— 

can  be  little  doubt  that  the  springs^  by  which  they  are  tion  of  these  extendve  valleys  above  the  surface  of  the  ^^^  of*" 

80  plentifully  watered,  have  tneir  origin  in  the  elevated  ocean,  they  may  be  riKgarded  as  immense  gol&  in  the  tbt  piatnt. 

land  which  surrounds  them  on  tverj  side;  while  it  is  no  dry  land,  stretching  across  Uie  American  continent^and 

jeai  prebable,  that  the  barrenness  of  the  Great  Desert  is  possessing  a  level  so  little  raised  above  the  waters  of 

to  be  sscribed,  in  no  small  degrae,  to  the  total  want  of  the  Atlantic,  that  a  tide  of  ^00  or  600  feet  at  the  mouth 

moimUins  in  that  part  of  Africa.     These  elevated  of  the  Amaaon,  would  reach  the  base  of  the  Andes, 

nuiaes  not  only  aflbrd,  by  their  dJaintc^giration,  a  suiu  and  cover  more  than  the  half  of  South  America.    Se- 

able  Mil  for  the  nouriiiiment  of  plants,  bu^  by  inter-  vend  appearances  seem  to  indicate  that  the  great  plains 

mixiog  the  aerial  currents,  produce  those  occaaional  of  the  Lower  Qroonoko,  the  Amaaon,  and  the  Rio  de 

depositions  of  moisture  from  the  atmosphere,  without  la  Plata,  were,  at  one  period,  the  basins  of  ancient 

wbicb  the  richest  soil  would  be  altogether  unfit  for  ve-  kkes.    The  plains  of  the  Bio  Vichada  and  the  MeU 

getation.    JReanefi  Geog.  of  Herodotus,  p.  545.  appear  to  have  been  the  channel  through  which  the 

b.     The  graduid  encroachment  of  these  sandjr  tracts  ott  waters  of  the  most  elevated  of  these  lakes,  those  of  the 

tb«t]ie  hsbitable  portions  of  the  African  continent,  fur*  Amaaon«  found  their  way  toward  the  inferior  basin, 

niihes  matter  of  interesting  speculation  to  the  geolo*  the  Llanos  of  Caraccss  separating  the  Cordilleras  of 

gist   By  eomparing  the  accounts  we  have,  in  modem.  Parima  from  that  of  the  Andes.    The  ground,  which 

umes,  of  Tripoli,  Tunisi  and  Algiers,  with  wkat  ap-  is  perfectly  level,  between  the  Guaviare,  the  Meta,  and 

pean  to  have  been  the  state  of  the  Carthaginian  enqpire,  the  Apurcy  exhibits  no  trace  of  a  violent  eruption  ^ 

hdnt  it  had  sunk  under  the  power  of  Rome,  we  must  the  waters ;  but,  on  the  borders  of  the  Cordilleras  of 

admit  that  great  pbyaiosl  changes  have  taken  placoin  Parima,  between  the  latitude  of  4°  and  7^  the  Oroo« 

these  countries,  within  the  last  twenty  centuries.  These  noko,  which  flows  in  a  western  direction  from  iu 

chimges  are  diiefly  to  be  ascribed  to  the  slow  advance  source  to  the  mouth  of  the  Guaviare,  has  forced  a  pas- 

ofthe  sands  towards  the  sh<Mres  of  the  Mediterranean,  sage  through  the  rocks,  directing  its  course  from  south 

The  vast  Deeert  of  Sahara  ia  doubtless  the  source  of  to  north.    When  it  has  reached  the  north  of  the  Apu- 

thoae  desolating  clouds  of  siliceous  particles  which*  re,  in  that  veiy  bw  pound  where  the  inclination  to* 

boneakmg  by  the  whirllvind  of  the  wjldneroess,  must  wards  the  north  is  intersected  by  a  counterslope  to- 

onDtinue  to  enlarge  the  boonds  of  a  region  of  sterility  wards  the  sooth-^ast^  the  Oroonoko  receives  a  new  di- 

already  too  extensive  to  be  limited  by  the  utmost  tU  rection,  and  flows  towards  the  east    The  circuitous 

fovti  of  man.    From  the  same  cause,  it  is  no  less  oer-  route  of  this  river  illustrates  some  important  facts  con- 

tain,  that  the  bounds  of  vegetation  have  been  greatly  nected  with  the  inclination  of  the  different  regions 

contracted  in  Nubia,  and  the  confines  of  lower  Egypt,  through  which  it  flows. 

With  respect  to  the  origin  of  the  Great  Desert  itaa^  One  of  the  most  distinguishing  peculiarities  of  the  Great  d^. 

it  ii  difficult  to  form  even  a  pUosible  theory.    Some  new  continent  is  the  great  elexration  of  some  of  its  vation  of 

have  conjectuied  that  the  ocean  at  one  time  covered  plains.    While  few  level  countries  in  Europe,  of  any  ^^«  ^^i* 

tUa  sandy  tract,  and  gradually  retired,  leaving  the  oonsideiable  extent,  rise  to  the  height  of  1800  feet,  se-  ^^'^^ 

nr&ee  to  be  dried  voA  pulveriaed  by  the  tropical  winds  veral  of  the  plains  in  South  America  stcetch  for  many  X^rica. 

to  which  it  has  bcMi  exposed  for  ages.    This  opinion  hundred  miles,  at  the  immense  elevation  of  10,000  feet 

would  receive  aome  confirmation,  were  it  asceruinedj  above  the  level  of  the  ocean.    The  Cordilleras  of  the 

M  we  sre  strongly  uieliQed  to  believe,  in  this  case,  that  Andes  exhibit,  at  the  height  of  more  than  8000  feet, 

the  average  level  of'  the  desert  is  below  that  c^the  the  extraordinary  sight  of  welUcultivated  plains,  adorn-  ' 

ocesa    Others  are  disposed  to  think,  that  it  is  the  ed  with  populous  cities,  and  yieldin^^  abundant  crops 

debris  of  an  extensive  range  of  sandstone  rooks,  which^  of  wheat.    The  great  pUins  of  Antisana  approach  in 

It  one  period,  overspread  the  African  continent,  and  height  to  Mont  Blanc,  the  loftiest  mountain  in  Europe, 

have  been  gradually  crumUed  down  by  the  action  of  and  yet  they  are  so  level  that  the  inhabitants  of  those 

the  weather.    This  hjrpothesis  derives  no  small  sup-  elevated  regions  seem  not  to  be  aware  of  the  remark* 

port  from  the  accounts  we  have  received  of  Southern  able  situation  in  which  nature  has  placed  them.  Many 

Africa,  where  the  formation  of  sandy  tracts  of  great  of  these  lofty  plaina  crown  the  very  summits  of  the 

extent,  from  the  demolition  and  decay  of  rocks  of  mountains ;  and  in  some  instances  are  separated  from 

nndstone,  baa  been  described  as  still  going  on,  by  each  other  by  transversal  valleys,  whose  perpendicular 

Burow  and  Lichtenstein.  depth  is  nearly  a  mile,  and  wnich  constitute  an  aerial 

The  phyaical  geography  of  America  is,  owing  to  the  barrier  between  them,  nearly  as  impassable  as  an  arm 

thcindefatigabte  exertions  of  Humboldt,  perhaps  better  of  the  sea*    Others  are  so  little  disjoined  by  ineqoali.. 

"  known  than  that  of  Europe.   Thisoelebnted  naturalist  ties  in  the  surface,  that  they  form  but  a  single  plain 

^  has  ddineated,  in  his  various  works,  a-eomprehensive  on  the  lengthened  ridges  of  the  Cordillera.    Thus  the 

iketdi  of  the  most  interesting  portion  of  the  New  }dains  of  Mexico  streteh,  with  little  interruption,  from 

world,  of  which  we  shall  endeavour  to  give  a  ^eral  the  18th  to  the  40th  degree  of  latitude,  with  a  gentle  . 

outline.    The  two  baains,  placed  at  the  extremities  of  slope,  which  declines  towards  the  north,  and  graduatea 

South  America,  are  described  by  Humboldt  to  be  sfr-  into  the  plains  of  Louisiana. 

nnnshs,  or  ateppes,'paaturages  without  trees;  while  The  pkins  of  Louisiana,  like  the  vast  basins  of  the  The  piaim 

the  intermediate  basin,  whieh  receives  the  collected  Amaaon,  the  Oroonoko,  and  the  Rio  de  la  Plata,  have  of  Louiai- 

vsters  of  the  Amaaon,  apd  its  tributary  streams,  is  re«  a  gradual  inclination  towards  the  east.    These  exten«  ^** 

pnsented  to  be  almost  one  vast  forest,  ttumigh  which  rive  plaipa,  which  in  some  pkces  do  not  exhibit  the. 

there  is  no  other  route  for  the  traveller  but  that  of  the  smallest  discernible  rising  over  a  raqge  of  800  miles, 

riven.    Theae  three  capacious  barins  are  ch#fa€teriaed>  areahnost  entirely  destitute  of  trees;  but  they  are 

in  the  language  of  the  colonists,  by  terms  whioh  are  everywhere  covered  with  a  rank  coarse  grass.    The 

tttffidently  distinotive  of  their  fmmaxmiK  CBatnrefb  aojiliaof  varionafkicriptiona;  and  though,  in  general. 
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it  is  a  rich  brown  loamy  earth,  it  occasionally  degene- 
rates into  a  yellowish  day^  which  is  more  or  less  inter- 
mixed with  sand.  Over  thede  vast  regions,  the  do- 
minion of  man  is  fn  a  great  measure  unknown ;  and ' 
countless  flocks  of  buffaloes  roam  undisturbed.  Clarke 
and  Lewis  mention  that,  on  one  occasion,  they  descried, 
from  a  small  eminence  on  the  banks  of  the  Missouri,  a 
herd  of  about  20,000  of  these  wild  cattle. 

The  alluvial  country  to  the  eastward  of  the  Allege' 
hany  mountains  consists  of  beds  of  sand,  gravel,  and 
clay,  which  vary  with  the  nature  of  the  adjacent  rocks, 
from  the  disintegration  of  which  they  ha^e  originated.' 
Tn  many  instances,  they  contain  animal  and  vegetable 
remains,  which  are  found  at  the  depth  of  nearly  100 
feet  below  the  surface. 

The  northern  parts  of  America,  beyond  the  50th 
degree  of  latitude,  may  be  described,  in  general  terms, 
as  an  extensive  tract  of  mkrshy  land,  a^unding  with 
lakes  and  small  rivers.  Its  elevation  above  the  level 
of  the  ocean  is  inconsiderable,  except  towards  the 
western  shores  of  the  continent,  where  the  primitive 
mountains  are  observed,  in  some  cases,  to  rise  abruptly 
from  the  water's  edge,  and  to  attain  a  stupenaooa 
height. 

The  great  division  of  the  globe  to  which  modem 
geographers  have  given  the  name  of  Australasia,  is 
characterized  by  certain  geognostic  peculiarities,  the 
nature  of  which  we  cannot  idtogether  pass  over,  in  a 
general  survey  of  the  earth's  surface.  In  New  Hol- 
land, for  example,  the  elevated  land  which,  in  other 
parts  of  the  world,  is  generally  found  in  inland  situa- 
tions, forms  here  a  sort  of  rampart,  which  surrounds 
the  whole  of  this  insular  continent,  at  a  small  distance 
from  the  coast.  The  rivers,  too,  instead  of  flowing 
into  the  sea,  direct  their  course  towards  the  interior, 
where  they  are  lost  in  lakes,  or  large  marshy  plains, 
overspread  with  reeds,  and  other  aquatic  plants.  The 
soil  of  these  inland  tracts  is  described  to  be,  in  some 
places,  a  red  tenacious  clay,  and  in  others,  a  dark  haael- 
coloured  Idam,  so  rotten  and  full  of  holes,  that  it  is  al- 
most impassable.  It  remains  to  be  determined  whe- 
ther the  lakes  into  which  the  principal  rivers  of  New 
Holland  discharge  themselves  have  any  communica- 
tion with  the  ocean,  or  whether  the  waters  they  re- 
ceive ifrom  the  surrounding  mountains  are  again  dis- 
sipated by  evaporation.  Many  ages  must  eli^pse,  in 
the  ordinary  state  of  things,  before  the  alluvial  matters 
conveyed  into  these  muddy  magaxines  can  produce* 
any  sensible  change  in  their  elevation  ;  but  a  sudden 
convulsion,  by  raising  the  interior  a  fe^i  hundred  feet 
above  its  present  level,  might  instantly  convert  them 
into  rich  and  fertile  plains. 

As  we  have  already  described,  under  Mineralogy; 
the  nature  of  the  materials  which  compose  the  solid 
crust  of  the  globe,  we  must  refer  to  that  article  for  a 
detailed  account  of  every  thing  connected  with  vhe 
composition,  and  geognostic  situation,  of  mineral  sub- 
stances, and  confine  our  attention,  at  present,  to  a  few 
of  the  more  remarkable  appearances  which  fall  to  be 
mentioned  under  Physical  Oeography.  The  immense 
fissures  dr  crevices  which,  in  many  places^  traverse  the 
solid  strata  to  an  unknown  extent,  claim  our  first  con- 
sideration. These  rents,  which,  on  a  small  scale,  are 
denominated  veins,  receive  the  name  of  caverns,  or' 
grottoes,  when  they  exceed  certain  dimensions. 

In  general,  the  rodcs  of  primitive  formation  exhibit 
few  caverns  of  any  great  magnitude.  The  largest  ca- 
vities observed  in  the  oldest  granite,  called  Otfens  in 
Switzerlandi  are  occasioned,  for  the  most  part,  by  the 


uni6n  of  several  ooatemponneoaf  veins  of  qnirtx,  of  n»y« 
feldspar,  or  of  fine-gained  granite,  and  rarely  exceed  ^^^^ 
four  or  five  feet  in  diameter.     They  are  to  Be  r^arded  "^^ 
rather  as  partial  and  accidental  phenomena,  than  u 
general  appearances  belonging  to  an  extensive  finia* 
Uon. 

Ill  the  calcareous  rocks  of  the  secondary  order,  Id  «u 

grottoes  occur  of  the  largest  siae,  and  in  greatest  abiui-vpKi« 
ance ;  but  they  are  also  frequent  in  primitive  at  weil"^" 
as  transition  limestone.  The  species  of  limestone  to ^^"** 
which  mineralogists  have  applied  the  appellatioB  of 
Jura  limestone,  so  abounds  with  caverns,  in  both  con- 
tinents; that  several  followers  of  Werner  have  given  it 
the  name  of  cavern-limestone.  (Hshlbnkalvstbih.) 
In  thi^rock  are  to  be  found  the  grottoes  of  Boudry,  tit 
Matiers^Travers,  and  of  VakrlM,  in  the  Jura;  the 
grotto  of  Baume,  near  Geneva ;  the  caverns  between 
Muggendorf  and  Gailenreuth,  in  Franconia;  of  Sovia 
Jama,  Ogrodximiec,  and  Wolodowica,  in  Poland ;  and 
the  Cueva  del  Guacharo,  and  the  other  grottoes  of  the 
valley  of  Caripe,  in  South  America.  It  is  this  rod[,too, 
which,  by  its  cavernous  nature,  frequently  intemtpts 
the  course  of  small  divers,  by  engulfing  them  in  the  ca- 
pacious recesses  with  which  it  abounds. 

The  muriatiferous  gypBum  presents,  also,  on  aceocnt 
of  its  great  solubility,  enormous  cavities^  which  some- 
times communicate  with  each  other,  over  an  extent  of 
several  leagues.  Among  the  secondary  rocks,  besides 
the  limestone  and  gypseous  formation,  we  may  notice 
a  third  formation^  that  of  the  argillaceous  sandstone, 
as  occasionally  containing  caverns;  these,  however, 
are  limited  in  extent,  and  progressively  contract  to> 
ward  their  extremities. 

The  form  of  grottoes,  though  affected  chiefiy  by  the  farm 
nature  of  the  rocks  in  which  they  occur,  is  frequently  cttw^ 
modified)  in  no  small  degree,  by  accidental  causes. 
Humboldt  has,  in  reference  to  their  moat  general  ap» 
pearance,  divided  them  into  three  classes.     Some  have 
the  form  of  large  clefts,  or  crevices,  like  veins  not  filled 
with  iore,  such  as  the  cavern  of  Rosenm  oiler,  in  Fran- 
conia ;  Eldenhole,  in  the  Peak  of  Derbyshire,  and  the 
Sumideroes  of  Chamacasapa,  in  Mexico.     The  denths  r«aj 
of  some  of  these  clefts  is  enormom:  that  of  £lden-c;eft& 
hole  is. unknown,  it  having  been  sounded  by  a  line  of      j 
l600  fathoms,  without  reaching  the  bottom  ;  and  the 
depth  of  a  similar  abyss,  near  Frederickshall,  in  Nor- 
way, is  so  great,  that  a  stone  requires  two  minutes  to 
descend  through  it,  which  would  make  its  depth,  if  the 
stone  received  no  interruption '  in  its  fall,  upwards  of 
20,000  feet. 

The  second  class  of  caveme,  according  to  Humboldt's  P««^ 
arrangement,  are  open  to  the  light  at  Iwth  extremitie-,  ^"* 
and  may  be  said  to  be  natural  galleries,  through  the|j^ 
mountains  in  which  they  occur.     Of  this  description™ 
of  caverns  are  the  Pierre^Pertuise,  in  Jura ;  the  PaiMi- 
lippo,  near  Naples ;   the  Holeberg  of  Mnggendorf ; « 
and  the  celebrated  cavern  called  Dantce,  by  the  Otto- 
mite  Indians,  and  the  Bridge  of  the  Mother  of  God,  by 
the  Mexican  Spaniards.     The  Tor|(hat  in   Norway, 
another  of  these  stupendous  perforations,  has  an  extent 
of  nterly  a  mile,  and  presents  an  opening  of  aboot  160 
feet  ih  height,  through  which  dte'sun  may  be  aeen  at 
certain  seasons  of  the  year.  J 

The  third  form  of  caverns,  being  the  one  of  mo<t  Ciiv 
frequent  occurrence,  exhibits  a  succession  of  oavities  of  P^ 
various  extent,  running  nearly  in  the  same  dinecttoo, 
and  communicating  with  each  other  by  passages  of 
greater  or  less  breadth.    It  often  happens  with  groRofv 
of  this  description,  that  the  entrances  are  extremely 
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^1   dispropMrtioiiate  tb  tbft  magnitude  of  the  intenial  cavi*    the  Hertz,  end  thoie  of  Franconia,  which  are  vast  ce-    I'byticAl 
jCTpb/.  ciei  to  which  they  afford  access,  it  being  frequently    meteries  of  bones  of  tigers,  hyenas,  and  bears,  a^  hirge  G^op«vJ>y- 
V*^  oecessaiy  to  creep  under  very  low  vaults  to  reach  the    as  our  horses.     Nature,  in  every  zone,. follows  inimu-       '^       , 
deepest,  and  most  spacious,  of  these  subterraneous    table  laws  in  the  distribution  of  rocks,  in  the  exterior 
works  of  nature.    One  of  the  most  extensive  caverns,    form  of  mountains,  and  even  in  those  tumultuous 
or  rather  series  of  caverns,  of  the  class  we  are  now  con-    changes  which  the  external  crust  of  our  globe  has  un- 
lidering,  which  has  yet  been  discovered,  is  the  Mam<^    dergone.    So  great  an  uniformity  led  me  to  believe, 
moth  Cave,  in  Kentucky,  for  a  par^calar  description    that  the  aspect  of  the  cavern  of  Caripe  would  differ 
of  which,  see  Kentucky,  p.  441.    This  wonderful    little  from  what  I  had  observed  in  my  former  travels, 
aiaemblageof  caverns,  which,  with  its  various  ramifica-    The  reality  far  exceeded  my  expectations.  If  the  confi- 
tioDS,  has  an  extent  of  more  than  ten  miies,  occurs  in    guration  of  grottoes,  the  splendour  of  the  stalactites,  and 
rvof  the  limestone  formation.    The  cavern  of  Guacharo,    all  the  phenomena  of  inorganic  nature,  present  striking 
hva  another  of  the  same  description,  of  which  an  accurate    analogies,  the  majesty  of  equinoxial  vegetation  gives, 
icoount  was  first  given  by  Humboldt,  is  so  well  de*    at  the  same  time,  an  individual  character  to  the  aper« 
icribed  by  that  accomplished  traveller,  that  we  shall    ture  of  the  cavern. 

offer  no  apology  for  giving  the  following  extracts  from        The  Cueva  del  Guacharo  is  pierced  in  the  vertical  Entrance 
his  interesting  sketc£  of  it :    "  What  gives  most  cele-    profile  of  a  rock.    The  entrance  is  toward  the  south,  '<*  ^^^ 
brity,"  says  Humboldt,  '*  to  the  valley  of  Caripe,  be«    and  forms  a  vault  eighty  feet  broad,  and  seventy- two  ^^^^P* 
Mde  the  extraordinary  coohiess  of  the  climate,  is  the    feet  high.     The  elevation  is  but  a  fifth  less  than  that 
great  Cueva,  or  cavern  of  the  Guacharo.    In  a  country    of  the  colonnade  of  the  Louvre.     The  rock  that  sur- 
where  the  people  love  what  is  marvellous,  a  cavern    mounts  the  grotto  is  covered  with  trees  of  gigantic 
that  gives  birth  to  a  river,  and  is  inhabited  by  thousands    height   The  maromee  tree,  and  the  gentpa,  with  large 
of  nocturnal  birds,  the  fat  of  which  is  employed  in  the    and  shining  leaves,  raise  their  branches  vertically  to- 
missions  to  dress  food,  is  an  everlasting  object  of  con-    ward  the  sky,  while  those  of  the  courbaril,  and  the 
versation  and  discussion.    Scarcely  has  a  stranger  ar--  erythrina,,form,  as  they  extend  themselves,,  a  thick 
rived  at  Cumana,  when  he  is  told  of  the  stone  of   vault  of  verdure.  .Plants  of  the  family  of  pathos,  with 
Araya  for  the  eyes ;  of  the  labourer  of  Arenas,  who    succulent  stems,  oxalises,  and  orchideae,  of  a  singular 
rackled  his  child;  and  of  the  cavern  of  Guacharo,    structure,  rise  in  the  driest  clefts  of  the  rocks;  while 
which  is  said  to  be  several  leagues  in  length ;  till  he  is    creeping  plants,  waving  in  the  winds,  are  interwoven 
tiredof  hearing  of  them.    A  lively  interest  in  the  phe-    in  festoons,  before  the  opening  of  the  cavern.     The 
nomena  of  nature  is  preserved  who'ever  society  may    entrance  of  grottoes,  like  the  view  of  cascades,  derive 
be  said  to  be  without  life ;  where  in  dull  monotony  it    their  principal  charm  from  the  situation,  more  or  less . 
presents  only  simple  relations,  littla  fitted  to  excite  the    majestic,  in  which  they  are  placed ;  and  which,  in 
srdour  of  curiosity.  •  some  sort,  determines  the  character  of  the  landscape. 

^  ^  **  The  cavern,  which  the  natives  call  a  mine  rffat,  What  a  contrast  between  the  Cueva  of  Caripe,  and  those 
ie  not  in  the  valley  of  Caripe  itself,  but  at  three  short  caverns  of  the  north  crowned  with  oaks  and  gloomy 
lesgaes  distance  from  the  convent,  towards  the  west-    pines ! 

south-west  It  opens  into  a  lateral  valley,  which  ter«  '•  But  this  luxury  of  vegetation  embellishes  not  only 
minates  at  the  Sierra  del  Guacharo,  We  set  out  to*  the  outside  of  the  vault;  it  appears  even  in  the  vesti«< 
wsrd  the  Sierra  on  the  1 8tii  ot  September,  accompanied  bule  of  the  grotto.  .We  saw  with  astonishment  plan- 
by  the  Alcaida,  or  Indian  magistrates,  and  the  greater  tain-leaved  Heliconias  eighteen  feet  high  ;  the  praga^* 
part  of  the  monks  of  the  convent  A  narrow  path  led  palm-tree,  knd  arborescent  Arums,  follow  the  banks  of 
111  at  first,  daring  an  hour  and  a  half,  toward  the  south,  the  river,  even  to  those  subterranean  places.  The  vfr. 
across  a  fine  plain,  covered  with  a  beautiful  turf.  We  getation  continues  in  the  Cave  of  Caripe,  as  in  those 
thea  turned  toward  the  west,  along  a  amall  river,  deep  crevices  of  the  Andes,  half-excluded  from  the 
which  issuea  from  the  mduth  of  the  cavern.  We  as-  light  of  day,  and  does  not  dbappear  till,  advancing  in 
tended  during  three  quarters  of  an  hour,  walking  the  interior,  we  reach .  thirty  or  forty  paces  from  the 
sometimea  in  the  water,  which  waa  shallow^  sometimes  entrance.  We  measured  the  Way  by  means  of  a  cord  ; 
between  the  torrent  and  a  wall  of  rocks,  on  a  soil  ex<<  and  we  went  on  about  430  feet,  without  being  obliged 
tremely  slippery  and  miry.  The  falling  down  of  the  to  light  our  torches.  Day  light  penetrates  even  into 
earth,  the  scattered  trunks  of  trees,  over  which  the  this  region,  because  the  grotto  forms  but  pne  single 
Dules  could  scarcely  pass,  the  creeping  plants  that  co-  channel,  which  keeps  the  same  direction,  from  south- 
vered  the  ground,  rendered  this  part  of  the  road  east  to  north-west  Where  the  Ught  begins  to  fail,  we 
fatigoing.  heard  from  afar  the  hoarse  sounds  of  the  nocturnal 

At  the  foot  of  the  lofty  mountain  of  Guacharo,  we  birds ;  sounds  which  the  natives  think  belong  exclu- 
were  oidy  400  steps  from  the  cavern,  without  yet  per-  aively  to  these  subterraneous  places, 
eeiving  the  entrance.  The  toirent  runs  in  a  crevice,  *'  It  is  difficult  to  form  an  idea  of  the  horrible  noise 
which  has  been  hollowed  out  by  the  waters;  and, we  occasioned  by  thousands  of  these  birds  (the  Guacharo) 
went  on,  under  a  cornice,  the  projection  of  which  in  the  dark  part  of  the  cavern,  and  which  can  only  be 
prevented  us  irom  seeing  the  sky.  The  path  winda  Compared  to  the  croaking  of  our  crows ;  which,  in  the 
like  the  river;  at  the  laat  turning,  we  came  suddenly  pine  forests  of  the  north,  live  in  society,  and  construct 
before  the  immense  opening  of  the  grotto.  The  aspect  their  nests  upon  trees,  the  topa  of  which  toudi  each 
of  this  spot  ia- majestic,  even  to  the  eye  of  a  traveller  other.  The  shrill  and  piercing  cries  of  the  Guacharoea 
sccnstomed  to  the  picturesque  scenes  of  the  Upper  strike  upon  the  vaults  of  the  rocks,  and  are  repeated 
Alps,  I  had  before  this  seen  the  caverns  of  the  by  the  ^o  in  the  depth  of  the  cavern.  The  Indians 
Peak  of  Dc;rbyshire,  where,  extended  in  a  boat,  we  showed  the  nesU  of  these  bii«ls  by  fixing  torches  to  the 
traversed  a  aubterrancous  river,  under  a  vault  of  two  end  of  a  long  pole.  These  nests  were  fifty  or  sixty  feel 
feet  hi^h.  I  had  visited  the  beautiful  grotto  of  Treses  high  above  our  heads,  in  holes  in  the  shape  of  funnels ; 
mienhia,  in  the  Carpathian  mountains ;  the  cavema  of    with  which  the  roof  oi  the  groUo  ia  pierced  like,  a 
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^^byMcat    ^eve.    Tlie  noiae  iscmied  as  we  advmoiBd :  and  tbt    hill  whanoe  the  aiibteraaneoaa  fftHnilet  jHrnA,  W«  ha^u 

y^*^'  birda  were  affrighted  by  the  li^t  of  the  torches  of  saw  that  the  grotto  was  percqidUy  oomiaote(^i0tii]|.G««^ 

'  ~    oopal.    When  this  noise  oaaacd  a  few  minutes  around    ing  only  forty  feet  in  height;  and  diat  it  ooDtMiocd^^T 

us,  we  heard  at  a  distance  the  plaintive  cries  of  the  birds    stretbbing  to  the  north-east  without  devisting  fion  id 

roosting  in  other  ramifications  of  the  cavern.    It.  seem*    primitive  direction ;  which  is  parallel  toiSst  of  the 

ed  as  if  these  bands  answered  each  other  altematelv/'      ^reat  valley  of  Caripe.    In  this  part  of  the  cavcm  the 

**  The  Indians  enter  into  the  Coeva  del  Guacharo    rivulet  deposes  a  blackish  mould,  very  like  the  «i*Hff 

once  a«year,  near  midsummer,  armed  with  poles,  by    which.  In  the  grotto  of  Muggendorfi  in  Fiancooia^ii 

means  X)f  which  they  destroy  the  greater  part  of  the    called  the  ear&  of  gacrifice.    We  could  not  diaoovtr 

nests.    At  this  season  several  thousands  of  birds  are    whether  this  fine  and  spongy  mould  fiills  dmgh  the 

killed;  and  the  old  ones,  as  if  to  defend  their  brood,    cracks  which  communicate  with  the  surface  of  the 

hover  over  the  heads  of  the  Indians  uttering  terrible    ground  above,  or  be  washed  down  by  the  ssin-wster 

cries.    The  young,  which  (all  to  the  ground,  are  open«    that  penetrates  into  the  cavern.    |t  was  a  miztnit  of 

ed  on  the  spot    Their  peritoneum  is  extremely  loaded    silex,  alumine,  and  vegetable  dslrUut.    We  walked  in 

with  fat ;  and  a  layer  of  fat  reaches  from  the  abdomeri    thick  mud  to  a  spot  where  we  behdd,  with  sitoiuilw 

to  the  anus,  forming  a  kind  of  cushion  between  the  le^s    ment,  the  progresa  of  subterraneous  vegetation.   The 

of  the  bird.    This  quantitjr  of  fat  in  fru^vorous  ani-    seeds  which  tte  birds  carry,  into  the  grotto,  to  feed  their 

mals,  not  exposed  to  the  light,  and  exerting  very  little    young,  spring  up  wherever  they  can  fix  in  the  mould 

moscokr  motion,  reminds  us  of  what  has  been  long    that   covers  the  calcareous  incrastations.     Blanehcd 

MO  observed  in  the  fattening  of  geese  and  oxen.    The    stalks,  with  some  half-formed  leaves,  had  risen  to  the 

Guacharo  quits  the  cavern  at  night-fall,  especially    height  of  two  feet    It  was  impoaaible  to  asoertam  the 

when  the  moon  ahines.  It  is  almost  the  only  nocturnal    speoiesof  plants,  the  form,  colour,  and  aspect  of  vrhkh 

fnijgivorous  bird  that  is  yet  known.    The  conformation    had  been  changed  by  the  absence  of  the  light" 

of  its  feet  sufficiently  shows  that  it  does  not  hunt  like        **  The  Missionaries,  with  all  their  anthori^,  could 

onr  owle.    It  fiseds  on  very  hard  fruita— as  the  Nut*    not  prevail  on  the  Indians  to  penetrate  farther  into  the 

cradcer  and  the  Pyrrhooorax."  cavern.     As  the  vault  grew  lower,  the  cries  of  the 

^  We  followed,  as  we  continued  our  progress  through    guacharo  becapie  more  shrill.     We  waie  obliged  to 

the  caveni,  the  banks  of  the.  small,  river  whidi  issued    yield  to  the  pustllanimity  of  our  guides,  snd  trace  bid 

from  it,  and  is  from  twenty«eight  to  thirty  feet  wide,    our  steps.    The  appearance  of  the  cavern  was  indeed 

We  walked  on  the  banks  as  far  as  the  hills  formed  of    very  uniform.    We  find  that  a  bishop  of  St.  Tbonit, 

calcareous  incrustations  permitted  us.    Where  the  tor-    of  Guiana,  had  gone  farther  than  ourselves.    He  hid 

rent  winds  among  very  nigh  masses  of  stalactites,  we    measured  nearly  2500  feet  from  the  mouth  to  the  ipot 

were  often  obliged  to  descend  into  its  bed,  which  is    where  he  stopped,  though  the  caveni  reached  faidnr. 

only  two  feet  in  depth.    We  learnt  with  surpriae,  th^    The  bishop  had  provided  himself  with  great  torchci  of 

this  subterraneous  rivulet  is  the  origin  of  the  river  Ca«    white  wax  of  Castile.    We  had  toxdtk^  oomMsd  onW 

ripe,  which,  at  a  few  leagues  distance,  after  having    of  the  bark  of  trees,  and  native  resin.     Tht  thick 

joined  the  small  river  of  Santa  Maria,  is  navigable  for    smoke  which  issued  from  these  torches,  in  s  nsmw 

canoes.    It  enters  into  the  river  Areo  under  the  name    subterranean  passage,  hurts  the  eyes,  and  obstnieta  perb 

of  Canno  de  Terezen."  spiration." 

**  The  grotto  of  Caripe  preserves  the  same  direction,  ''  We  followed  the  course  of  the  river  to  go  oat  of 
the  same  breadth,  and  its  primitive  height  of  sixty  or  the  cavern.  Having  at  length  reached  the  entrance, 
seventy  feet,  to  the  distance  of  478  metres,  or  1458  feet,  and  seated  ourselves  on  the  banka  of  the  rivulet,  ve 
accurately  measured.  I  have  never  seen  a  cavern,  in  rested  after  our  £itigues.  We  were  glad  to  be  beyoad 
either  continent,^  of  so  uniform  and  r^:ular  a  construe*  the  hoarse  cries  of  the  birda,  and  leave  a  place  ehoc 
tion.  We  had  great  difficulty  in  persuading  the  Indiana  darkness  does  not  offer  even  the  charm  of  silence  sod 
to  pass  beyond  the  outer  part  of  the  grotto;  the  only  tranquillity.  We  could  aafrcely  peivuade  oaradfci 
part  which  they  annually  visit  to  collect  the  fat  The  that  the  name  of  the  grotto  of  Caripe  had  hitherto  re- 
whole  authority  of  Lot  Padres  was  necessarv  to  induce  meined  unknown  in  Europe^  The  guacharecs  akot 
them  to  advance  as  far  aa  tiie  spot,  where  the  soil  rises  would  have  been  sufficient  to  render  it  celdbntei 
abruptly  at  an  inclination  of  60*,  and  where  the  torrent  These  noctural  birds  have  been  nowhere  yet  dtsoofsr* 
forms  a'  small  subterraneous  cascade.  The  natives  con*  ed,  except  in  the  mountains  of  Caripe  and  Cumsnswa.* 
nect  mystic  ideaa  with  t^is  cave,  inhabited  by  noctur-  Such  is  the  account  of  this  remarkable  giotto  ginn 
sal  birds ;  they  believe  that  the  souls  of  their  ancestors  by  Humboldt.  It  would  be  inconsiatcnt  with  the  m» 
aogoura  in  ^  deep  recesses  of  the  cavern."  ture  of  our  work  to  dwell  longer  on  the  descriptive 

'*  At  the  point  where  the  river  forms  the  subterr»*  part  of  these  subterraneous  recesses  ;  and  we  shall,  ae- 
neous cascaoe,  a  hill  covered  wiUi  vegetation,  which  ia  cordinglv,  now  proceed  to  offier  a  few  lemariu  on  the 
opposite  the  opening  of  the  grotto,  presents  itself  in  a    origin  of  caverns. 

very  picturesque  manner.  It  appears  at  the  extremity  While,  on  the  one  hand,  the  freauency  of  the  ocor* 
of  a  strauht  passagei  840  toises  in  length.  The  sta«  rence  of  caverns  in  ^careous  rocka  indicatea  a  vm' 
kctites,  whieh  desoend  from  tibe  vault,  and  which  re-  krity  of  origin,  the  variety  of  form  and  atmctore  wUch 
aemble  columns  suspended  in  the  air,  display  them*  they  exhibit,  in  both  hemispheres,  would  aeemtotoi-^^ 
selves  on  a  back  ground  of  verdure.  The  opening  of  ply,  that  different  causes  have  contributed  to  their  fix* 
the  caveni  appeared  singularly  contrscted  when  we  mation.  Two  leading  opinions  are  hdd  by  phyiiskK 
aaw  it  about  the  middle  of  the  day,  illumed  by  the  vi-  gisU  on  the  subject :  <me  ascribing  the  prodaictiis)  of 
vid  light  reflected  at  once  from  the  sky,  the  plants,  cavems  to  violent  and  instantaneoua  oonvulsions--iO€h 
and  the  rocks.  The  distant  light  of  day  formed  some-  as  might  arise  from  the  elastic  foree  of  vapcmrs,  or  tht 
what  of  m^rical  oontrast  with  the  darkness  that  sur*  commotions  of  vokamic  action ;  andl  the  ether,  te  ^ 
leonded  ua  m  those  dark  caverns."  sbw  but  unintecrupted  operation  of  lesa  posrerful  cssia 

«"  We  climbed,  net  without  some  difficulty,  ^esnudl    waa  the  gmdualesosiaQof  watar^or  the  aolatioftSDd 
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eal  abstTACtton  of  enormous  masses  of  muriate  of  soda. 
^h  The  borizoDtality  in  the  direction  of  the  larger  caverns 
^  ii  considered,  by  Humboldt,  to  be  favourable  to  the 
hjpotbeiis  of  their  having  been  excavated  by  water. 
The  effects  produced  by  this  agent  would  be  alike  ap« 
plicable  to  account  for  tne  origin  of  caverns  which  form 
an  ttnioterrupted  range,  or  several  ranges  lying  one 
over  another,  as  happens  almost  exclusively  in  gypseous 
moontsins.    The  extrication  of  carbonic  acid,  by  the 
agency  of  the  mineral  adds  on  carbonate  of  lime  in  a 
Kmi-fluid  jstate,  m^bt  also  have  contributed  to  the  for- 
mation of  cavities  in  limestone  rocks.    Captain  Fiind- 
trs  ascribes  the  production  of  a  cavern,  in  the  Isle  of 
France,  to  a  mass  of  glance  iron  having  been  melted 
and  carried  away  by  a  volcanic  emption. 
lip.    The  caverns  observed  in  the  gypseous  rocks  are  ge- 
■  of  nerally  extremely  beautiful,  on  account  of  the  varied 
^  and  brilliant  tints  which  are  reflected,  on  every  side. 
^  from  the  innumerable  facets  of  crystallized  selenite 
with  which  they  abound.    Vitreous  crystalline  plates 
of  brown  and  yellow  display  themselves  on  a  ground 
of  alabaster ;  and  are  viewed  .with  the  more  amazement, 
u,  notwithstanding  their  picturesque  and  diversified 
forms,  they  are  known  to  be  the  mere  productions  of 
nature,  diaplayinff,  in  these  dark  and  solitary  abodes, 
the  most  splendid  and  magnificent  of  her  works. 

The  calcareous  grottoes  are  more  uniform  in  their 
aspect;  but  they,  too,  are  frequently  adorned  with  sta- 
lactiticsl  concretions,  whose  imitative  forms  equally 
excite  the  curiosity  of  the  naturalist,  and  of  the  less 
attentive  observer  of  external  objects.    The  most  re- 
maikable  stalactites  occur  in  caverns  of  smxll  dimen- 
sions, where  the  circulation  of  air  is  considerably  ob- 
structed by  the  narrowness  of  the  galleries  through 
vhich  they  communicate  with  one  another.     The  cal- 
careous matter,  which  is  held  in  solution  by  water  im- 
pregnated with  carbonic  add,  is  thus  allowed  to  crys« 
tallixe  in  a  more  regular  manner,  and  to  assume,  during 
its  solidification,  a  greater  variety  of  grotesque  and 
fanciful  forms. 
u      There  is  no  circumstance  connected  with  caverns 
»•  more  difficult  to  explain,  than  the  depressed  tempera- 
ture of  the  air  which  prevails  within  some  of  them  at 
sll  seasons  of  the  year.     In  the  chain  of  Jura  two  ca- 
veriis  have  beea  long  known,  the  mean  tetnperature  of 
which  IS  so  low,  that  abundance  of  ice  is  to  be  found  in 
m.  them  even  during  the  summer  months.  Caverns  which 
contain  ice  throughout  the  whole  year,  also  occur  in 
the  mountains  of  Faucigny,  at  an  elevation  far  below 
the  line  of  perpetual  congelation,  and  at  Fondeurle,  in 
the  great  cucareous  sub*  Alpine  range  in  the  south-east 
of  France.    The  cavem  of  La  fiaume,  one  of  those  al- 
luded to  as  existing  in  the  chain  of  Jura,  was  examined 
vith  much  care  in  1743,  by  M.  de  Cossigny,  and  after- 
wards with  equal  attention  by  M.  Prevost,  in  1789. 
According  to  the  account  of  Cossigny,  this  cave  ia 
tixtv-four  toises  in  length,  and  twenty-two  in  breadth 
at  the  widest  part    It  declines  considerably  from  the 
entrance  to  the  farthest  extremity,  the  slope  forming  an 
sngle  of  30*  with  the  horiaon.    The  height  varies  from 
ten  to  fifteen  toises. 
ra     When  M.  Cossigny  first  examined  this  cave,  in  Au- 
"•  gust,  1743,  he  observed  that  the  thennometer  stood  a 
degree  of  Fahrenheit  above  the  freezing  point  in  the 
interior,  whilst  at  the  entrance  it  was  at  77^    At  the 
time  of  hia  second  visit  to  it,  in  October  1 745,  the  thes- 
mometer  was  «t  32*  in  the  inside,  and  at  5(y  at  the  out- 
side of  the  cave.    On  both  occasions  he  remarked,  that 
the  bottom  of  the  cavem  was  incrusted  with  ice,  con- 


taining here  and  there  a  shallow  pool  of  Water ;  and    Pbytleal 
that  icy  stalactites  were  in  the  act  of  forming  at  the  Oeognphy. 
farthest  extremity  by  the  congelation  of  the  water    '^'^v^'^ 
which  dropped  from  the  roof.    Similar  appearancea 
were  noticed  in  thia  cave  in  1711,  by  M.  BiUeiez,  of 
Bezan^on,  who  visited  it  in  the  month  of  September ; 
so  that  the  existence  of  the  ice  cannot  be  ascribed  to 
the  operation  of  an  accidental  cause  acting  with  more 
than  ordinary  vigour  during  a  particular  season.  It  ap- 
pears, indeed,  from  an  account  of  this  cave,  drawn  up 
by  Professor  Pictet  of  Geneva,  and  published  in  the 
Edin.  Phil.  Journal^  (Vol.  VIII.  p.  2.)  that  not  only  is 
the  ice  renewed  after  removal,  but  that  it  is  more  co«i 
piously  produced  in  summer,  when  the  weather  ia 
warm,  than  in  winter,  when  the  temperature  of  the  ex- 
ternal air  is  less  elevated.     The  icy  incrustation  at  the 
bottom  of  the  cave  is  formed,  however,  in  the  opinion 
of  M.  Prevos^  not  by  direct  congelation,  but  by  the 
fall  of  the  icicles  generated  at  the  roof,  which  drop, 
from  time  to  time,  by  their  own  weight« 

The  other  ice  cavern  of  the  Jura,  that  of  St.  George,  ice  oavcm 
is  situated  in  a  wood  of  thinly  scattered  pines,  about  of  Si. 
430  toises  above  the  lake  of  Geneva.  This  cavem  was  &>orgt. 
lately  visited  by  Professor  Pictet,  from  whose  descrip- 
tion  of  it  we  have  been  enabled  to  draw  up  the  follow- 
ing account  of  its  most  remarkable  features.  Tde  en- 
trance to  the  cave  is  by  two  natural  pits  of  about 
twelve  feet  in  diameter ;  which  it  is  necessary  to  de- 
scend by  ladders,  one  of  these  being  greatly  inclined, 
and  the  other  almost  vertical.  After  a  descent  of  forty- 
six  steps,  a  short  inclined  plane  conducts  to  the  grotto  ; 
the  floor  of  which  is  covered  with  a  mass  of  ice,  lying 
nearly  in  a  horizontal  position.  The  length  of  the  icy 
surface  is  about  seventy-five  feet,  and  extends  over  the. 
whole  cavern ;  the  mean  width  is  forty,  and  the  height 
of  the  most  elevated  part  twenty,  seven  fecL  At  the 
utmost  extremity  of  the  cavern  numerous  concretions 
are  observed,  which,  at  first  sight,  might  be  taken  for 
stalactites  of  the  carbonate  of  lime,  but  which  prove,  on 
examination,  to  be  icicles  of  an  opsque  white.  A  ther- 
mometer which,  suspended  in  the  shade,  stood  on  the 
outside  at  63®  Fahrenheit,  being  placed  in  the  middle 
of  the  grotto,  two  feet  above  the  floor,  marked  the  tcm-P 
perature  of  that  situation  3^^  The  work-people 
employed  in  bseaking  up  the  ice,  for  the  purpose  of 
having  it  con vinred  ta  Gene va»  assured  Professor  Pictet, 
that,  if  they  left  two  blocka  of  it  in  contact  near  the 
bottom  of  the  cave,  they  found  them  frozen  together 
next  day-— a  sufficient  proof  that  the.  process  of  congela-i 
tion  went  on  without  intermission,  even  during,  the  hot 
season.  The  te^^>erature  of  a  spring,  which  issued 
from  an  enormous  mass  of  rock,  about  a  g>in-shot  from 
the  grotto,  was  observed  to  be  51°;  a  fact  which,  as 
Professor  Pictet  remarks,  renders  the  cold  which  per- 
vades the  cavern  only  the  more  remarkable.  It  is  evi- 
dent, indeed,  that  the  low  temperature  which  prevails 
in  the  grotto  must  be  owing  to  some  cause  of  partial 
operation,  as  a  large  cave  in  the  immediate  vicinity  is, 
at  all  times,  totally  destitute  of  ice. 

In  endeavouring,  therefore,  to  account  for  the  great  Rtpiant- 
cold  which  has  been  observed  in  particular  caverns,  an  Uon  of  ihm 
explanation  of  this  singular  fact  must  be  sought  for  ^^^  rempe* 
rather  in  local  peculiarities  than  in  relations  of  a  more  ''**"f*  ^^ 

feneral  nature.  A  phenomenon  noticed  by  Professor  g*^i„^^^ 
Ictet,  in  the  neighbourhood  of  one  of  those  cavea,  is 
calculated  to  throw  some  light  on  the  subject,  though 
we  are  by  no  means  dispos^  to  admit  that  the  conclu- 
sion he  has  drawn  from  it  ia  altogether  free  from  ob- 
jection.   At  the  ice  cave  of  Brezoni  in  the  Alps,  it  cuc« 
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physical  rent  of  cold  air  was  observed  to  issue,  with  consider^ 
Geography,  g^^^  force,  from  several  crevices  near  the  cavern,  which  • 
depressed  a  thermometer  exposed  to  its  influence  from 
SI''  to  SS}**.  In  applying  this  fact  to  the  solution  of 
the  cause  of  the  phenomenon  in  question,  M.  Pictet 
cites  the  observations  of  Saussure  on  the  air  rushing 
from  the  cavities  of  Monte  Testaceo^near  Rome ;  where 
a  little  hill,  composed  of  the  fragments  of  urns,  and 
other  vases  of  earthen  ware,  produces  an  effect  simi- 
lar to  that  of  the  calcareous  sides  of  these  icy  caverns. 
Round  the  base  of  this  artificial  mound  several  caves 
have  been  dug,  in  the  back  walls  of  which  a  number 
of  perforations  have  been  formed,  running  upwards 
like  chimneys,  and  through  which  a  current  of  cold  air 
constantly  descends  in  summer.  On  the  Istof  July, 
1773,  the  external  air  being  at  78.1  Fahrenheit,  the 
thermometer  stood  at  44f  °  in  one  of  the  caverns,  and  at 
44'*  in  another.  "  It  is  certainly  a  very  siilgular  phe* 
nomenon,"  says  Saussure,  <<  that  in  the  middle  of  the 
Campagna  of  Rome,  where  the  air  is  always  burning 
hot  and  suffocating,  there  should  be  found  a  little  in- 
sulated hill,  from  the  base  of  which  should  issue^  on 
all  sides,  currents  of  air  of  an  extreme  coolness." 
Saussure  mentions  several  other  places  where  he  ob* 
served,  that  a  current  of  air  rushing  from  crevices  in 
the  rocks,  which  formed  the  sides  of  caves,  was  ac- 
companied with  a  great  degree  of  cold.  The  caverns 
in  which  the  cold  was  the  most  remarkable,  were  ge- 
nerally situated  in  calcareous  rocks,  at  the  foot  of  a 
mountain.  In  short,  these  grottoes  appear,  in  many  in- 
stances, to  be  the  mouths  of  natural  galleries,  commu- 
nicating with  upright  shafts,  through  which  a  stream 
of  air  flows  downward,  when  the  temperature  of  the 
externa]  air  exceeds  that  of  the  cavern.  The  current 
of  aii^  thus  determined,  must  acquire,  during  its  de- 
scent, the  temperature  of  the  vertical  portion  of  the 
crevices  through  which  it  passes ;  and  that  tempera- 
ture must  in  general  be,  at  least,  as  low  as  the  mean 
temperature  of  the  place.  Professor  Pictet  supposes 
that  the  air  descending  through  these  fissures  in  the 
strata  must  be  still  farther  cooled  by  the  refrigerating 
effect  of  evaporation,  from  the  moistened  materials 
which  it  encounters  in  its  progress ;  but  that  process, 
though  capable  of  producing,  in  certain  circumstances, 
a  great  diminution  of  temperature,  can  contribute,  in 
our  opinion,  very  little  to  the  effect  under  considera- 
tion. Air  completely  charged  with  humidity,  at  the 
temperature  of  44'*  for  example,  the  temperature  of 
one  of  the  caves  of  Monte  Testaceo,  must  have  pos- 
sessed an  extraordinary  degree  of  dryness  at  the  tern* 
perature  of  78**,  before  it  entered  the  vertical  perfora- 
tions which  conducted  it  to  the  caves,  to  allow  it  to 
be  cooled  at  all  by  evaporation ;  and  if  we  assume, 
that  when  it  reached  the  cave,  it  had  not  been  brought 
to  a  state  of  perfect  dampness,  this  supposition  would 
involve  us  in  greater  difficulties,  as  it  would  imply 
that  the  external  air  was  in  a  state  of  dryness,  which 
can  rarely  occur  at  Rome.  At  the  temperature  of  44% 
a  cubic  inch  of  air  ft  capable  of  holding  in  the  vapor- 
ous condition  .002032  grains  of  water,  and  at  the  tem- 
perature of  78%  no  less  than  .005878  grains  ,*  so  that 
air,  at  the  temperature  of  78%  charged  with  the  quan- 
tity of  water  it  could  hold  in  solution  at  48%  would 


possess  a  relative  humidity,  represented  by 

346,  which  would  correspond  to  23*  of  De  Luc's  hy- 
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grometer ;  a  degree  of  dryness  which  is  seldom  ob.  h^ 
served,  except  in  high  latitudes.  It  would  seem,  ^ 
therefore,  that,  to  whatever  cause  the  low  temperature  * 
is  owing,  which  prevails  in  the  caves  of  Monte  Teste. 
ceo,  and  the  icy  caverns  formerly  described,  no  ptrt  of 
the  effect  can  be  ascribed  to  evaporation.  On  the  con- 
trary,  we  have  not  the  smallest  doubt  it  will  be  found, 
by  a  more  particular  examination  of  Uie  state  of  these 
caves,  that  a  deposition  of  moisture  takes  place  from 
the  external  air  before  it  reaches  the  cavern.  At  the 
same  time,  it  is  difficult  to  conceive  in  what  other  way 
the  air  could  be  redbced  to  a  temperature  so  low  v 
44%  in  the  latitude  of  Rome,  at  a  place  so  slightly  ele- 
vated above  the  level  of  the  sea,  merely  by  psssing 
through  a  quantity  of  loose  materials,  whose  mean 
temperature  cannot  be  less  than  *  46*. 

In  the  case  of  the  icy  caverns,  however,  there  is 
room  for  a  wider  range  of  conjecture.  Among  the 
various  opinions  which  miffht  be  advanced  to  expltm 
the  cause  of  their  depressed  temperature,  it  would  im- 
ply no  extravagance  of  supposition  to  take  it  for  grant- 
ed that  these  subterraneous  recesses  are  connected  bj 
means  of  horizontal  crevices,  running  inwards  to  a 
great  extent,  with  vertical  fissures  ascending  in  some 
aajacent  mountain,  to  a  height  above  the  line  of  per- 
petual congelation.  The  great  distance  imder  grofuid 
to  which  several  of  the  ci^vems  in  <»ilcareoa9  rods 
have  been  traced,  permits  us  to  indulge  the  oonjectore 
tha^  in  many  instances  they  may  proceed  far  beyond 
the  limits  to  which  they  have  actually  been  explored; 
and  as  we  are  certain  that,  in  some  cases,  they  pene- 
trate several  miles  through  the  solid  strata,  it  is  easy 
to  imagine  that  rents  proceeding  from  them  may 
branch  off,  in  a  vertical  direction,  to  the  very  summit 
of  the  mountain  in  which  they  occur^  or  at  least  to  a 
height  beyond  the  regions  of  perpetual  congelation. 
This  state  of  things  would  be  quite  consistent  with  the 
fact,  affirmed  to  be  observed  in  all  the  icy  caverns^  that 
more  ice  is  formed  in -them  during  summer  than  in 
winter  ;  as  the  current  of  air  flowing  downward  ou^t 
to  be  most  powerful,  and  consequently  the  cold  m- 
duced  greatest,  when  the  difference  between  the  tem- 
perature of  the  atmosphere  at  the  mouth  of  the  ave, 
and  at  the  opening  of  the  vertical  crevices,  where  the 
air  is  supposed  to  enter,  is  greatest.  Nor  does  this  hy- 
pothesis exclude  the  influence  of  evaporation  in  contri« 
bulkig  to  the  effeet ;  on  the  contrary,  it  admits  its  opera* 
tion  in  the  only  circumstances  in  which  it  could  possibly 
act,  namely,  when  the  humidity  of  the  air,  before  it  en- 
tered the  crevices  which  conduct  it  to  the  cavern,  is  le^s 
than  what  it  possesses  at  the  fr^zing  point.  In  no 
other  case  could  evaporation  reduce  the  temperatore  of 
a  moistened  surface  to  that  point.— -See  E^n.  PhU. 
Jottm,  vol.  viii.  p.  1. 

In  some  caverns,  organic  remains  occur  in  great  a>  Dtp 
bundance ;  while,  in  others,  not  a  trace  of  them  is  ob-  o^ 
served.  It  is  a  curious  fact,  that  though  many  of  the  °*^ 
caves  in  the  old  world  are  absolutely  filled  with  these 
wrecks  of  living  beings,  only  a  single  instance  has  yet 
presented  itself  of  the  skeleton  of  an  animal  being  buried 
in  a  cavern  of  America.  This  solitary  example  of  s 
phenomenon  by  no  means  of  rare  occurrence  in  Europe, 
is  described  by  Mr.  Jefferson  as  having  been  observed 
in  the  caverns  of  Green  Briar,  in  Virginia,  in  the  esse 
of  the  bones  of  the  Megalonyx/  a  kind  of  sloth,  of  the 
sise  of  the  rhinoceros.  The  fossil  bones  of  the  Megs* 
therium,  the  MastodonteSjand  other  large  animals  whidi 


*  The  mean  temperatuxe  of  Rome  is,  according  to  Humboldt,  45.9  in  the  three  winter  months;  and  75.2  in  the  three  amuncr  moo^ 
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iBA  hMt  bMBbeoofht  from  Sooth  Aiu«rica«  were  ail  foand  The  pressure  of  the  atmosphere  though  inoettatitly  I%y*lcal 

npiij' imbedded  in  alluvial  soil.    See  Organic  Rcmaiks.  varying,  is  nearly  the  same  in  its  mean  state,  over  the  Q«>sriphr« 

r^     Much  important  information  respecting  the  materi.  whole  globe;  and  is  found,  when  the  observation  is ^*'^^^'*^- 

sis  and  constitution  of  the  solid  crust  of  the  globe,  will  made  on  the  sea  coast»  to  cork-espond  very  nearly  to^i^^ttmo-** 

be  found  under  the  articles  Ghemisxrt,  Mine,  Mike-  SO  inches  of  mercury.     This  fact  has  been  verified  by  sphere, 

RAL06T,  Oroanic  Remains,  THBomv  OF  THE  Earth,  numberless  observations  made  with  the  barometer  in  though 

and  the  various  geographical  articles  contained  in  this  both  hemispheres,  from  the  equatorial  to  the  Polar  re-  continualljr 

work.  gions;  and,  in  illustration  of  it,  it  will  be  sufficient  toy^'7i<)?) 

cite  a  few  of  the  best  observations  which  have  ^^fi"|h"*aii!i 

Cf  the  Almosphere.  «>*<le  >n  different  latitudes.  We  shall,  accordingly  giv€?  over  all  the 

the  result  of  observations  with  the  barometer  in  the  globe. 

ii       The  earth  IS  every  where  surrounded^  to  an  unknown  northern  hemisphere,  at  Calcutta,  London,  Edinburgh, 

if  the  height,  by  a,  thin,  invisible,  elastic  fluid,  consisting  of  and  Melville  Island,  [corrected  for  temperature,  eleva*- 

a  mixture  of  oxygen  and  nitrogen  gases,  in  the  propor-  tion  above  the  level  of  the  sea,  and  the  influence  of  the 

tion  of  about  one  pert  of  Uve  former  to  four  of  the  lat*  earth's  rotation  on  its  axis, 

ter.    This  aerial  shell,  which  envelopes  the  globe,  ia 

denominated  the  atmosphere.    In  this  vast  magasine 

of  attenuated  matter,  both  animals  and  vegetables  per« 

form  the  various  functions  of  life.     Deprived  of  the 

due  portion  of  it,  they  soon  languish  and  die ;  nor  can 

they  long  enjoy  health  and  vigour,  when  its  purity,  or 

mn  its  mechanical  condiUon,  undergoes  a  material  xhe  observations  at  Calcutta  were  made  in  the  years 

^§^                         .                  . .  ,     .       .           ,  1784  and  1785,  by  Mr.  Trail,  and  are  given  in  the  se- 

rkkh    The  great  processes  m  nature  which  give  rise  to  the  ^ond  volume  of  the  Asiatic  Researches.    They  have 

-information  of  ram,  hail,  and  snow,  are  conducted  entire-  been  reduced  to  the  freezing  point,  by  making  a  suit- 

«  ]j  through  the  medium  of  this  fluid,  which,  while  it  ^^e  allowance  for  the  expansiori  of  mercury,  and  also 

^  conveys  to  the  vegetable  tribes  a  proper  supply  of  ^  ^y,^  level  of  the  sea  by  the  formula,  log.  b  =  log.  b  + 

moisture,  is,  at  the  same  time,  the  vehicle  by  which  the  ^                                                          o             o 

noxious  exhalations  arising  from  combustion,  and  the    ^  in  which  b  is  the  altitude  of  the  barometer  at 

decomposition  of  organized  beings,  are  gradually  car.  10,000 

ried  off,  and  prepared  for  new  forms  of  existence.  the  level  of  the  seat  ^  its  mean  altitude,  obtained  by 

"  u    In  a  state  of  active  motion,  it  constitutes  wind  ;  and  observation,  and  K  the  height  of  the  plane  above  the 

H  %  in  this  condition,  it  sometimes  occasions  the  most  level  of  the  sea,  in  fathoms.    The  mean  height  of  the 

extensive  and  deplorable  calamities,  it  enables  us,  under  barometer  at  the  level  of  the  sea,  thus  deduced,  wa» 

a  milder  form,  to  wafY,  with  safety  and  expedition,  the  afterwards  corrected  for  the  latitude  of  the  place  of 

prodocticns  of  one  hemisphere  to  another,  where  nature  observation,  by  means  of  the  coefficient  of  La  Place, 

msy,  in  some  respects,  have  been  less  profuse  in  her  ( I -{-.00284  cos.  2  ^)  h^  in  which  ^  denotes  the  lati-r 

bounty.    As  a  moving  body,  too,  it  is  the  great  agent  tude. 

by  which  the  Author  of  nature  has  established  nearly  The  observations  at  London  are  derived  from  the 

«i  equal  allotment  of  temperature  over  the  various  meteorplogical  tables  of  the  Royal  Society  of  London^ 

dimes  of  the  globe,  and  rendered  almost  every  portion  for  a  period  of  nine  years ;  those  at  Edinburgh,  from    . 

<if  it  a  suitable  abode  for  the  living  beings  which  are  the  meteorological  tables  of  the  Royal  Society  of  £din- 

dispened  over  its  surface.  burgh,  for  a  period  of  three  years ;  and  those  at  MeU 

iDj     Moreover,  without  air,  sound  could  have  no>  exist-  ville  Island,  from  the  register  kept  by  Captain  Parry^ 

7  «Dce ;  so  that,  to  the  intervention  of  ^is  subtile  and  during  his  residence  in  the  Arctic  regions,  from  the 

l^stteniuted  fluid,  we  owe  all  the  advantage  and  delight  beginning  of  Sept.  1819  to  the  end  of  August  the  en* 

°  which  we  derive  from  the  easy  interchange  of  thought  suing  year.    The  mean  of  the  whole  would  give  for  Mean 

by  means  of  articulate  hmguage;  as  well  as  all  the  the  medium  pressure  of  the  atmosphere  29.83 ;  but  it  height  of 

pleasure  whidi  we  receive  firam  the  exquisite  combina*  deserves  to  be  noticed,  that,  in  these  observations,  '^®  ^^ 

tions  of  musical  harmony.    Even  the  operations  of  vi-  which  have  been  reduced  to  the  same  condition,  for  the  ™^^^  ^^ 

lion,  the  most  excursive  and  unfettered  of  all  the  senses*  purpose  of  an  accurate  comparison,  a  gradual  increase  yr^^  equator 

would  be  greatly  limited^  were  they  not  asnsted  by  the  of  tne  atmospheric  pressure  may  be  traced  from  the  to  tha 

•erisl  particles  which  compose  the  atmosphere;  for,  equator  toward  the  pole.    ThijT  must  be  owing,  either  poles, 

though  these  particles  have  no  inherent  light  in  them*  to  the  correction  of  La  Place  for  the  latitude  being  too 

felves,  they  possess  the  power  of  reflecting  and  dispers-  small;  or,  perhaps  with  more  probability,  to  the  influ- 

ing,  in  every  direction,  the  light  of  shining  bodies,  by  ence  of  humiditv,  which  gradually  diminishes  from  the 

which  we  are  enabled,  not  only  to  pereeive  objecU  equatorial  to  the  polar  regions.    It  may  be  partly 

which  are  exposed  to  the  direct  rays  cast  upon  them  by  ascribed,  also,  to  a  greater  quantity  of  the  carburetted 

a  luminoua  body,  but  also  such  as  are  in  the  shade,  hydro^n  which  ascends  into  the  upper  regions  of  the 

ttdreoeive  their  illumination  from  the  soft  and  mellow  air  being  destroyed  by  the  operation  of  electricity, 

light,  reflected  upon  them  by  the  air.  over  the  warmer  than  over  the  colder  zones  of  the 

^    Lastly^  the  process  of  oombu&tion,  which  is  %o  inti**  earth. 

^  mately  connected  with  moat  of  the  arts  of  life,  depends  But,  though  the  mean  pressure  of  the  atmosphere  is  The  varia- 

ctaentially  on  the  union  of  the  oxygenous  principle  of  nearly  the  same,  at  the  level  of  the  sea,  over  the  wfiole  tiona  of  th« 

the  atnlosphere  with  the  basis  of  combustible  matter ;  globe,  the  extent  of  the  variations  to  which  it  is  liable  l*'?,'^***'^ 

•0  that,  had  the  air  either  been  entirely,  wanting,  or  is  exceedingly  different,  in  different  parallels  of  latitude.  V^^*^° 

differently  constituted,  such  an  arrangement  must  have  At  the  equatorial  regions,  the  range  of  the  barometer 

had  a  powerful  influence  on  the  physical,  as  veil  as  the  is  much  more  limited  than  within  the  polar  circles ;  and, 

moral  condition  of  our  species.  in  the  polar  aones,  it  seems  to  be  still  more  confined 
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than  in  Aose  unially  denominated  temperate.  Within 
the  tropic3t  the  interval  between  the  greatest  and  least 
altitude  of  the  barometer  seldom  expeeds  half  an  inch. 
Thus,  at  Quito,  the  range  is  about  1  line ;  at  Peru,  it 
amounts  to  a  third  of  an  inch ;  and,  at  Calcutta,  it  ex- 
tends to  half  an  inch.  As  we  advance  beyond  the 
tropical  regions,  the  oscillations  become  more  variable^ 
as  well  as  more  extensive.  At  Kathmandu,  the  capital 
of  Nepaul,^  in  latitude  27®  B(y,  the  difference  between  the 
greatest  and  least  altitude  of  the  barometer,  for  a  year, 
appears,  by  the  observations  of  Mr.  Hamilton,  to  be 
,85  .of  an  inch.  It  ought  to  be  remarked,  however, 
that,  on  account  of  the  elevated  situation  of  Nepaul,  the 


the  tropical  regions,  where,  on  account  of  die  ilight  Pbyd 
variations  of  the  barometer,  they  are  less  apt  to  be  cod*  ^stJ 
founded  with  the  other  vicissitudes  in  the  fiux  and  re.  '^A 
flux  of  the  atmorohere.    They  seem  to  have  been  frtt  ObimJ 
noticed  by  Mr.  Trail,  at  Calcutta,  who  remarked,  m^m^ 
the  course  of  his  meteorological  observationg,  that  the  ^'^  I 
mercury  rose  everjr  night  till  about  eleven  o'dod^,^*^^* 
when  it  became  stationary.    The  fact  was  subsequent,  i^^ 
ly  confirmed  by  the  observations  of  Mr.  Farquhar,  vho 
also  ascertained,  that  from  six  in  the  morning  till  aboat 
seven  or  eight  it  remains  stationary  ;  that  it  then  rises 
till  nine  or  ten,  after  which  it  continues  stationary  till 
noon.    From  noon  it  begins  to  descend,  and  attains  a 
minimum  state  at  three ;  6om  three  till  eight  it  remains 


The  great- 
est range  of 
the  baro- 
meter. 


variations  of  the  barometer  there  must  be  more  exten- 
sive than  under  the  same  naiallel,  near  the  level  of  the  stationary,  when  it  begins  to  rise,  and  continuei  to  do 
ocean.     By  a  register  of  tne  state  of  the  weather,  from  so  till  eleven,  beiniif  at  that  hour  at  the  same  height  as 
October  to  April  inclusive,  which  was  kept  by  Krusen-  in  the  morning.    To  these  periods  of  rising  and  faUing 
tern,  at  Nansasaky,  the  capital  of  Japan,  in  latitude  in  the  twenty-'four  hours,  a  fourth  was  added  by  Dr. 
32^  4rS^  we  Team  that,  dunng  that  time,  the  highest  Balfour,  who  observed  that  a  minimum  state  of  the  bt. 
state  of  the  barometer  was  80.95,  and  the  lowest  29 A  rometer  occurred  between  ten  o'clock  at  night  and  six 
inches ;   so  that  the  range  was  .85  of  an  inch.    The  in  the  morning,  analogous  to  that  which  Mr.  Farqnhar 
extreme  range  at  Paris,  as  deduced  by  Rohault,  from  bad  observed  between  eleven  in  the  forenoon,  and  six 
observations  during  a  period  of  15  consecutive  years,  in  the  evening.     In  order  to  determine,  with  some 
was  .04787  metre,  at  the  temperature  of  12*  centigrade,  precision,  the  progress  of  these  four  states  of  manma     i 
being  1.86  inch  English ;  but  the  mean  annual  range  and  minima,  by  actual  observation.  Dr.  Balfbnr  sub-     | 
is  only  about  1^  inch.    The  mean  annual  ran^e  over  mitted  to  the  task  of  observing  and  recording  the     I 
the  whole  of  Great  Britain,  may  be  stated  at  2  inches,  changes  of  the  barometer,  as  far  as  he  was  able,  erery     ' 
At  Petersburgh,  it  exceeds  that  quantity,  amounting  half  hour,  day  and  night,  during  the  interval  of  a  com-     | 
to  about  S^  inches ;  but  the  oscillations  of  the  barome-  plete  lunation,  from  an  opinion  that  tke  cause  of  tbeie 
ter  seem  to  become  more  limited  in  the  higher  paral«  periodical  changes  was,  in  some  way,  connected  widi 
lels  of  latitude,  if  we  may  judffe  from  the  observations  the  position  of  the  moon.    The  residt  of  his  obaenra- 
of  Captain  Parry,  which  give  the  annual  range  at  MeU  tions  was,  i 
viUe  Island  1.86  inch.    The  most  extensive  variations        Irt,  That  in  the  interval  between  ten  at  night  and  iVrj| 
seem  to  take  place  between  the  parallels  of  80*  and  60^,  six  in  the  morning,  there  existed  a  preyailing  teodency  ^\ 
being  the  zone  within  which  the  annual  changes  of  in  the  mercury  tojalL                                                V\ 
temperature  and  humidity  possess  the  widest  range,-—        2d,  That  in  the  interval  between  six  and  ten  in  the  H 
the  two  circumstances  which  chiefly  affect  the  atmo-  morning,  there  existed  a  prevailing  tendency  in  the  j^ 
spheric  pressure.  mercury  to  rue,                                                          m 

In  the  northern  hemisphere,  the  greatest  fluctuations        8^,  That  in  the  interval  between  ten  in  the  rooming) 

of  the  barometer  are  observed  to  take  place  in  Decem«  and  six  in  the  evening,  there  existed  a  prevailing  ten* 

ber  and  January ;  and,  in  the  opposite  hemisphere,  it  dencv  tofalL 
may  be  inferred  that  a  condition  of  the  atmosphere  at*        4/a,  l%at  in  the  interval  between  six  and  ten  in  the 

tended  with  similar  results,  occurs  in  June  and  July,  evening,  there  existed  a  prevailing  tendency  in  the 

In  this  country,  the  barometer  has  been  observed  to  mercuiy  to  rise. 

stand  as  low  as  27^  inches,  and  a»  high  as.  81  inches.        T^iese  different  prevailing  tendencies  to  rise  and  fall 

Mr.  Townly  of  Lancaster  observed  it  on  the  4th  of  periodically,  at  certain  timet  of  the  day  and  night,  ne- 

February  1708,  to  descend  so  low  as  27>89  in.  {PhiL  oessarily  imply,  as  Dr.  Balfour  remarka,  a  proportional 

Trans.  Motte's  Abridg.  II.  52),  and  the  writer  of  the  corresponding  cause;  but  the  only  conclusion  he  bis 

present  article  observed  it  at  Perth,  on  the  9th  of  Ja«  drawn  on  the  subject  is,  that  they  seem  to  be  ooonect- 

nuary  18S0,  to  stand  at  the  unusual  height  of  31.074.  ed  with  the  diurnal  revolution  of  the  earth.    {Atiat. 

Even  within  the  tropics,  the  barometer  has  occasionally  Bes,  vol.  iv.  p.  201.) 

been  observed,  in  the  Indian  seas,  below  d7  inches ;        But  whatever  may  be  the  cause  of  these  remarkable  oi 

and  the  Abb6  Rochon  affirms,  that  during  a  hurricane  anomalies,  their  existence  has  been  too  well  esiaUiabed  nd 

in  the  Isle  of  France  in  1771>  the  mercury  sunk  to  25  to  admit  of  beinff  called  in  question.     M.  Lanaanoo,  an  l^ 

inches  French  (26.648  in.  English).    On  account  of  a  ingenious  natur&st,  who  accompanied  the  unfortunate  ^ 

species  of  reaction  in  the  atmospherical  columns,  it  not  Peyrouse,  has  furnished  a  few  observations,  which  lead  ^ 

unfrequently  happens  that  the  greatest  depression  of  to  the  same  general  results  as  those  obtained  by  I)r« 

the  barometer  succeeds  to  an  extraordinary  rise  of  it ;  Balfour.    In  compliance  with  the  instructions  m  the 

and  vice  versa*    Thus,  in  the  course  of  ten  days  after  Academy  of  Sciences,  M.  Lamanon  kept  an  exact  ao-  | 

the  barometer  had  reached  the  remarkable  height  it  at-  count  of  the  state  of  the  barometer,  near  the  equator 


Diurnal 
▼ariations 
of  the  at- 
mospheric 
preMure- 


at  different  hours  of  the  day,  with  the  view  of  deter- 
mining the  extent  of  Uie  diurnal  variatkm  oftheaU 
mospheric  pressure  due  to  the  action  of  the  sun  sod 
that  quantity  being  there  prob^ly  at  its  maxi- 


moon. 


tained  at  Perth,  mentioned  above,  it  sunk  to  28.8SO, 
bein^  a  diminution  of  nearly  2^  inches  of  pressure 
withm  that  short  period. 

Besides  the  more  extensive  oscillations  to  which  the  _  .         _  _ 

barometer  is  liable,  during  considerable  intervals  of  mum,  while  the  aberrations  arising  from  other  caaies 

time,  it  appears  to  be  subject  to  a  diurnal  variation,  are  at  their  minimum.     About  the    1  Ith  degree  of 

which  underffoes  some  alternations  in  the  period  of  north  latitude  he  began  to  perQ^ive  a  certain  regoltf 

twenty-four  hours.     These  daily  changes  in  the  at*  motion  of  the  mercuiy,  by  which    it  stood  higher 

mospherical  pressure  are  most  readily  detected  within  about  two  hours  before  mid-day ;  deaoended  till  about 
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ftk^  foor  in  the  afternoon ;  rote  agam  till  dx>ut  ten  o'dotk 
m^'  in  the  evening ;  and  afterwards  dedined  till  about 
Y^  four  in  the  morning.  As  they  approached  the  equa» 
tor,  these  alternations  were  more  distincdj  observed'; 
and  on  the  S8th  dP  September,  the  ship  being  then 
in  Ittitode  1*  17'  northi  a  succession  os  observations 
w»  begun^  and  continued  for  ever^  hoar  till  the  Ist 
of  Octmir,  at  6  A«  M.  The  following  abstract  shows 
the  result  of  the  observations  on  the  88th  and  89th 
of  September, 


Ffooi  4  to  10  A.  M.  Bttomeler  me 

10  A.  M.  to  4  P.  M.        .  faU 

4  to  10  P.  M.  loie 

10  to  4  A.  M.  (29tb)  feU 

Sepiemiber  19* 

From  10  to  4  A.  jf .  JSatomtter  fell 

4  to  10  rate 

]0to4P.M.        t        .  feU 
4  to  10  P.M.     • 


n9C» 

1.9 

1.9 

0.9 

1.3 


1.S 
1.5 
1.3 

1.0 


Hence  it  is  concluded  that,  at  the  equator^  the  diur- 
nal flux  and  reflux  of  the  atmosphere  causes  in  the 
barometer  a  variation  of  about  1.2  line,  corresponding, 
ti  M.  Lamanon  remarks,  to  a  difference  of  elevation 
of  nearly  100  feet    These  reciprocations  cannot  be  as- 
cribed to  the  action  of  the  sun  and  moon^  whose  joint 
influence,  according  to  Bemouilliy  could  produce  an 
atmospheric  tide  of  only  seven  feet ;  and,  according  to 
La  Place^  a  tide  not  nearly  so  great    With  still  less 
probabili^  can  they  be  regarded  as  the  effect  of  the 
land  and  sea  breezes,  in  the  tropical  dimates^— another 
cause  to  which  they  have  been  ascribed ;  as  the  obser- 
vations of  the  French  navigators  were  made  too  &r 
^rom  the  coast  to  be  affected  by  any  cause  of  that  n»- 
»    tore.    We  find,  moreover,  that  the  observations  of  Dr. 
Dr.  Francis  Hamilton,  made  in  the  Nepaul  territory,  at  the 
>  distance  of  about  1000  miles  from  the  ocean^  though  they 
'  were  not  intended  to  verify  the  diurnal  reciprocations 
which  take  place  in  the  atmospherical  pressure  near 
the  equator,  show  that  corresponding  changes  in  ^e 
height  of  the  mercurial  column  occur  in  inland  situa- 
tioiu,  even  beyond  the  tropics.    Dr.  Hamilton's  ob- 
servations were  made  at  Kauimandu  in  lat  27*  S(y  N. 
ai  the  dawn  of  day,  noon,  S  P.  M.  and  9  P.  M.    The 
mean  results  for  a  year  are  the  following  : 


Dawn. 
25.229 


Noon. 
25.227^ 


3  P.M. 

25.178 


9  P.M. 
25.219 


These  results  so  far  coindde  with  those  deduced 
from  the  observations  already  noticed,  in  indicating 
that  a  minimum  state  of  pressure  occurs  at  three  or 
four  hours  past  noon.  The  observations  at  the  dawn, 
at  noon,  and  at  9  P«  M.  differ  but  little  from  each  other, 
the  tiroes  when  they  were  made  being  nearly  at  equal 
distances  from  the  periods  when  the  maximum  state  is 
found  to  take  place.  (Hamilton's  Account  qfNepauL) 
Similar  fluctuations  on  the  state  of  the  barometer,  with- 
in  the  period  of  twenty-four  hours,  have  been  noticed 
^  by  M.  Cfaanvallon,  in  Martinique ;  and  hv  Mr.  Hors- 
I  burgh  in  the  Indian  seas.  The  latter,  however,  re- 
marks, that  the  diurnal  changes  were  performed  with 
more  regularity  at  sea  than  on  land  ;  and  indeed  he 
mentions  several  instances  in  which  the  periodical  as- 
cent and  descent  of  the  mercury  ceased  entirely  on  ap- 
proaching the  coast  During  a  voyage  from  Canton  to 
Prince  of  Wales  Island,  Mr.  Horsburgh  observed  the 


diurnal  oscilktioiis  of  the  baronMtei^  with  the>  utmost  PbyeiMi 
«are,  and  he  states^  anions  other  instances  which  he  f*y^^' 
gives  of  the  influence  of  tne  Tidnity  of  land,  that  on  ^"^"v*^^ 
entering  the  strait  of  Sincapore,  whidh  is  about  8^ 
leagues  wide,  the  mercury  in  the  barometerr  beeame  a 
litUe  obstructed,  and  did  not'perform  the  equatropical 
motions,  in  the  same  quanti^  of  rise  and  fidi,  as  in  the 
China  Sea.  But  on  the  following  day*  he  adds,  after 
•passing  the  narrow  part  of  the  strait,  the  mercury  re« 
•somed  the  daily  fluctuations,  and  continued  to  eiflibit 
them  regularly,  until  the  ship  arrived  in  the  haii)our  of 
Prince  of  Wales  Island.  The  whole  time  the  ship  re» 
mained  at  that  phce,  the  diurnal  Tariaticms  of  tibe  mcr- 
cniT  were  very  slight,  being  in  general  not  more  than 
half  the  quantity  that  is  obamred  in  the  open  sea,  or  at 
a  considerable  distance  irom  land.  On  leaving  the 
harbour  of  Prince  of  Wales  Island,  the  dafly  motions  ^ 
the  mereury  were  agun  observed,  in  the  usual  quanti- 
ty experienced  at  sea,  and  no  intermption  of  them  oc- 
curred till  the  ship  reached  Diamond  Harbour,  when 
the  mercniy  inclined  to  he  nearly  staticmary  during 
the  twenty-four  hours,  as  was  observed  to  haj^en,  on 
former  occasions,  at  Canton,  Bombay  Harbour,  &a 
PhiL  Trans.  1805. 

It  nay  be  inferred  firom  diese  observations  of  Mr. 
B<»sburgh,  ^t  the  diurnal  variations  of  the  atmo* 
spherical  pressure,  to  whatever  cause  they  are  owing, 
are  more  distinctly  perceived  at  sea  than  on  land,  but 
this  may  be  ezphuned,  without  having  recourse  to  any 
peculiar  influence  of  the  ocean,  by  me  obvious  fact, 
that  at  sea  the  cause  of  the  phenomena  in  questioa 
must -operate  in  a  more  undisguised  manner  than  on 
land,  where  its  effecta  are  more  doeely  interwoven 
with  the  results  produced  by  local  and  adventitious 
causes. 

One  of  the  most  interesting  fiicts  which  has  been  as*  Simuit»- 
certained  by  comparing  the  observations  made  with  the  n^us  sute 
barometer  at  places  considerably  remote  from  each  ^'^^^^  ^>** 
odber,  i.  the  con«poBdhig  rtrte  of  tl»  »»''«'^«^  SIKT" 
pressure,  at  the  same  mstant  of  time,  m  r^ard  to  the  pieces  eon. 
variations  to  which  it  is  liable.    Thds  eoinddence  of  tidermbl  j 
the  elevations  and  depressions  of*the  mercurial  column,  dliunt 
at  dil^rent  places,  is  best  perceived-  by  the  happy  from  one 
contrivance,  mtrodooed  more  than  a  century  ago  by  *no(>»^* 
Dr.  Lister,  according  to  which  a  graphical  dcdination 
of  the  pressure  is  exhibited,  by  the  intersection  of  two 
ordinates,  one  of  which  represents  the  day  of  die  month, 
and  the  other  the  altitude  of  the  mercury  in  the  baro* 
meter.    By  examining  the  state  of  the  barometer  at 
different  places  in  Great  Britain,  it   appears,    that 
though  the  barometer  is  not  always  affected  exaetlv  in 
the  same  manner,  on  the  Same  day,  a  greater  similar!* 
ty  exists  between  the  varying  conditions  of  the  pres* 
sure  than  might  be  expected  to  pievail  over  so  wide  a 
portion  of  the  atmosphere;     Observations   are  yet  Batent  to 
wanting  to  detennine  the  extent  to  which  this  same-  which  tho 
ness  of  affection  may  be  traced;   but  on  making  a  Mmeelcva- 
comparison  between  the  state  of  the  barometer  at  Lon«*  l^***  ^ 
don  and  Kathmandu  for  the  same  year,  no  mifioation  |^|^^  ''* 
of  a  similarity  in  the  undulations  of  the  barometrical  tiaeed. 
curve  cSn  be  perceived.    A  like  comparison  of  the  ob« 
Servations  of  Captain  Parry  at  Melville  Island,  with 
those  made  in  tnis  country  for  the  years  1819—90, 
proves  that  though  a  remarkable  state  of  the  atmosphe- 
rical pressure  occurs  nearly  at  llie  same  time,  bom  in 
the  Arctic  regions  and  the  north  of  Britain,  the  slight- 
er dianges  are  by  no  means  coincident,  either  in  re« 
gard  to  lime  or  degree.    Thus  the  great  ^levatioe  of 
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n>T«tcai  the  barometer,  which  was  obaervml  in  thif  country  on  mart  «bo  be  aasigned  at  one  of  the  most  ficqoeat  Pb^ 

Oengraphy.  ^[^^  p^]|  of  January,  1890,  occurred  ten  days  earlier  at  causes  which  occasion  these  changes.  d^ 

^-  ^'^"-^  Melville  Island,  via.  on  the  SOth  of  December,  1819;        The  temperature  of  the  atmosphere,  as  well  si  thjit  ^"^^ 

and  an  elevation,  nearly  as  great,  which  took  place  which  prevails  at  the  earth's  surface,  beiiiK  derived  '"^'"'< 

here  on  the  24th  of  the  ensuing  April,  was  followed  chieBy  from  the  sun,  must  evidently  vary  with  the  W°^^^'^'' 

by  a  corresponding  state  of  the  barometer,  at  Melville  titude  and  the  season  of  the  year.    Wilhin  tbe  tft>.  ^ 

Island,  on  the  27th  of  the  same  month.    For  the  most  pics,  the  sun's  rays   impinge  at  noon,  during  the 

part,  however,  the  undulations  of  the  barometer,  at  whole  year,  nearly  at  the  same  angle,  sod  praduoi 

•stations  so  very  remote  from  each  other,  have  little  si-  their  greatest  eflfect  in  communicating  heat    Tbe  at* 

railarity  of  outline  ;   an«i,  indeed,  if  any  general  in*  mosphere,  therefore,  is  more  expanded  over  the  torrid 

ference  can  be  drawn  from  a  comparative  view  of  the  zone,  than  over  tbe  less  genial  regions  of  the  earth ; 

•atmospherical  pressure  over  Britain  and  the  Arctic  and  the  dilatation  thus  produced  is  still  farther  tvg- 

•  regions,  we  should  be  disposed  to  conclude  that  a  de»  mented  by  the  diurnal  rotation,  which,  being  moat  ra- 

pressed  state  of  the   barometer,  at  the  latter,  is  ae-  pid  at  the  equator,  cannot  fail  to  give  a  greater  cetitri* 

companied  with  an  elevated  state  at  the  former,  and  fugal  tendency  to  the  aerial  particles  which  flost  shore 

contrariwise.     A  careful  comparison  of  the  meteoro-  it,  than  lit  communicates  to  those  which  press  on  tht 

logical  tables,  kept  in  this  country  and  the  north  of  temperate  and  the  polar  aones.     Hence  within  the 

India,  seems  also  to  justify  the  conclusion^  that  a  tropics  the  height  of  the  atmosphere  mustbeoonii* 

high  state  of  the  barometer  near  the  tropics  is  pro-  derably  greater  than  over  the  temperate  sonea ;  while 

duoed  by  the  removal  of  a  portion  of  the  atmosphere  over  the  latter,  it  must,  in  like  manner,  be  greater  than 

from  the  northern  parts  of  the  temperate  aone  in  our  beyond  the  polar  circles.   On  this  account  it  is  inferred 

hemisphere*  that  the  upper  surface  of  the  atmosphere  possesses  s 

Whether        The  mean  pressure  of  the  atmosphere  seems  to  be  greater  degree  of  curvature  at  the  equator  than  at  tbe 

^^^^^^^^  the  same  now  that  it  was  when  observations  were  first  poles,  and  that  it  consequently  declines  from  tbeformei 

sure  bM^'^^^^^^^^  ^^  barometer.     Thus  we  learn  from  a  me-  towards  the  latter,  but  in  a  manner  which  varies  with 

undergone  teorologieal  journal  kept  by  the  celebrated  Mr.  Locke,  the  sun's  declination.    The  uniformity  of  temoerature  Vihi 

aoy  change  At  Oates  in  Essex,  that  the  mean  annual  pressure  for  which  prevails  within  the  tropics,  joined  to  tAe  greats*  o 

since  ob-     the  year  I692  was  S9..58,  which,  making  allowance  height  of  the  atmosphere  in  that  quarter,  seems  to  be '-'^^ 


■ervAtiona  for  the  altitude  of  the  place  of  observation  above  the    the  cause  why  the  oscillations  of  the  barometer  are  10  ^ 
ievel   of  the  sea,   would  be  nearly  the  same  as  the    limited  within  a  certain  range  of  the  equator,  just  as  a '' ' 


were  first 


the  baro*    ^"^^^^  height  observed  at  present.    The  extreme  range,  stone  which  is  sufficient  to  agitate  violently  a  smill  ^^^ 

meter.   *    ^'^»  appears  to  have  remained   unaltered ;    and  the  pool,  would  produce  little  commotion  if  dropped  into 

greatest  and  least  altitudes  occurred,  as  is  still  fi^ene-  a  larger  mass  of  water.     Beyond  the  tropics  the  alter* 

rally  dbserved,  in  the  month  of  December.     Hence  nations  of  temperature,  by  the  vicissitudes  of  the  sea* 

we  may  conclude,  that  notwithstanding  the  extensive  sons,  begin  to  be  felt,  and  to  occasion  considerable 

and   important   changes   which   have  taken  place  in  differences  in  the  density  of  the  air,  both  bv  their  own 

the  physical  condition  of  the  globe,  and  the  alternate  immediate  operation,  and  the  indirect  influence  they 

absorption  and  evolution  of  the  constituent  elements  exert  over  the  exhaled  vapour  which  exists  in  tbe  au 

of  the  atmosphere  by  the  growth  and  decay  of  vege-  mosphere.     Tbe  range  of  the  barometer  is  accordingly 

table  productions,  the  great  mass  of  tl>at  fluid  has  un-  extended,*  and  the  effect  is  increased  till  we  reach  the 

dergone  no  perceptible  change  in  point  of  quantity.  55th  degree  of  latitude,  where  it  seema  to  attain  its 

The  atmospheric  pressure,  therefore,  though  perhaps  maximum  state.     This  sppears  to  be  the  reason  why 

of  too  variable  a  nature  to  be  adopted  aa  a  standard  of  the  variations  of  the  barometer  are  greatest  in  the  coos 

measure,  seems  to  be  one  of  those  physical  quantities  intervening  between  the  space  where  the  temperature 

which  are  continually  oscillating  on  either  side  of  a  is  nearly  uniform  throughout  the  whole  year,  and  where 

mean  state,  that  may  be  regarded  as  permanent.  it  is  so  powerfully -affected  by  the  alternations  ofsuiD* 

Caases  of       Having  considered  the  variations  which  take  place  mer  and  winter. 

thechangesiQ  the  atmospheric  pressure- over  the  different  sones  of       The  influence  which  the  moisture  existing  in  the  Idi 

which  take  ^^  earth,  we  shall  now  endeavour  to  trace  the  princi-  air,  in  the  state  of  vapour,  exerts  over  the  atmospheric  ^ 

ato^phe/  Bf  ^  causes  by  which  these  variations  are  produced,  pressure,  is  distinctly  indicated  by  the  fall  of  tbe  bs- 

ric  prea*  *   *^  ^'^^ ^^^  perhaps  the  most  general  cause  to  which  rometer,  which  almost  always  precedes  rain.    Tbe 

sure.  they  can  be  ascribed,  is  change  of  temperature  in  the  quantity  of  moisture  maintained  in  the  vaporous  foro 

inferior  strata  of  the  atmosphere,  which,  by  increasing  varies  with  the  temperature;  and  we  have  shown,  \at' 

or  diminishing  the  elasticity  of  that  portion  of  the  der  the  article  Hyorombtbt,  p.  675,  that  the  elastic 

aerial  columns  to  which  its  influence  extends,  must  ne«  city  which  it  acquires  is  liable  to  change  from  the  aams 

ceasarily  afiect  in  a  corresponding  degree  its  pressure  cause.     The  weight  of  a  certain  volume  of  vapour^ 

on  the  barometer.   The  effect  of  humidity,  though  sub-  however,  being  less  than  that  of  an  equad  bulk  of  air, 

ordinate  to  that  of  temperature^  must  also  be  assign*  in  similar  circumstances  with  respect  to  temperature 

ed  aa  one  of  the  most  powerful  means  by  which  va«  and  pressure,  in  the  ratio  of  5  to  8,  it  follows  thai 

riatioiis  in  the  atmospheric  pressure  are  produced.     In  an  increase  of  the  humidity  of  the  atmosphere  oust 

the  next  place»  the  influence  of  electncity,  whether  tend  to  diminish  the  height  of  the  liarometer,  by  dis» 

that  subtile  principle  exerts  its  agency  in  a  chemical  or  placing  the  air  above  it,  and  substituting  a  lighter  for 

a  mechanical  mannert  must  be  regarded  as  giving  rise  a  more  dense  fluid.    Hence  the  prevalence  of  a  south 

to  important  changes  in  the  atmosphere,  more  espe*  wind  is  accompanied  with  a  low  state  of  the  barometer 

cially  when  the  effects  are  sudden,  and  limited  in  ex«  in  the  northern  hemisphere ;  a  current  of  aur  from  thai 

tent.    Lastly*  winds  blowing  in  a  particular  direction,  quarter  being  always  warmer  and  more  rarefied,  snd 

thouffh  originating  themselves  from  one  or  other  of  consequently  bringing  along  with  it  a  ipreater  quantity 

the  three  preoediog  causes,  or  all  of  them  combined,  of  moisturci  while  a  north  and  a  north-east  wind  pro- 
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Thfiini  diice>  fWcn  «n  oppoiite  caiiae^-  a  contrary  effect.    It  of  the  air  itself  from  ooe  portion  of  the  earft^s  sur&oe    PhfiiMi 
Wy^'P'*/' may  easily  be  conceived,  indeed,  that  on. certain  occa-  to  another.    Prom  the  remarks  which  have  already  Q^g^*P^' 
'^y'^  sionii  the  vapour  whieh  mingles  itself  with  the  at*  been  msde  respecting  the  inBuence  of  temperature  and    ^^*  -^ 
jzLosphere  mayj  before  an  equilibrium  is  established  be-  humidity  in  causing  variations  in  the  length  of  the 
tween  the  aerial  columns,  raise  the  barometer  by  the  merouml  column,  the  effect  of  winds,  in  producing 
iocreased  elasticity  which  it  is  capable  of  communi-  .similar  changes,  will  be  readily  admitted.     Thus  a 
citing  to  dry  air ;  and,  in  like  manner,  that  when  a  south  wind  in  the  northern  hemisphere,  and  a  north 
large  portion  of  it  is  suddenly  reduced  to  the  liquid  wind  in  the  southern  hemisphere,  usually  occasion  a 
state,  by  the  intermixture  of  strata  having  different  sinking  of  the  barometer,  because  they  come  from  a 
temperatures,  the  change  of  condition  which  it  suffers  .warmer  region,  and  convey  a  greater  quantity  of  va^ 
depriving  it  of  its  elasticity,  and  causing  it,  at  the  same  pour  in  admixture  with  the  air  which  they  waft  along, 
time,  to  descend  to  the  earth,  must  produce  a  corre*  than  the  portion  of  the  atmosphere  in  the  latitudes  to 
spoodiog  effect,  and  depress  the  barometer.  In  the  lat*  which  they  extend.    On  the  contrary,  the  north  and 
ter  case,  the  place  of  the  precipitated  moi&ture  being  north-east  winds  produce  an  elevated  state  of  the  baro- 
.  quickly  supplied  by  the  influx  of  air  from  the  surround-  meter,  because  they  proceed  from  regions  where,  on 
ing  portion  of  the  atmosphere,  the  equilibrium  is  soon  account  of  the  reduced  temperature,  the  air  which  they 
restored,  and  the  barometer  begins  to  rise.    This  seems  transport  is  both  drier  and  more  dense.     This  air  be- 
to  be  the  reason  why  that  instrument  frequently  indi-  ing  exposed  to  an  increase  of  temperature,  its  elasticity 
cates  an  increase  of  the  atmospheric  pressure  imme-  is  also  increased,  which  must  continue  to  affect  the  ba* 
diately  after  the  commencement  of  rain^  and  occasion-  rometer,  until  an  equilibrium  is  again  established  be*^ 
dly  a  short  time  before  its  fall.  tween  the  action  and  redaction  of  the  pressure  exerted 
But  though  it  cannot  be  doubted  that  the  varying  by  the  columns  of  the  atmosphere.     Winds   which 
humidity  of  the  atmosphere  contributes  in  a  consider-  blow  for  a  season  in  a  direction  contrary  to  that  of  the 
able  degree  to  produce  the  changes  which  are  observed  prevailing  atmospherical  current  in  any  particular  zone, 
ia  its  pressure,  it  has  probably  much  less  influence  than  occasion  an  accumulation  of  air  which  produces  an 
some  of  the  other  causes  to  which  we  alluded.  *  To  be  elevated  state  of  the  barometer ;  but  the  effect  is  greats 
convinced   of  this,  we  need  only  recollect  that  the  est  at  first,  and.  gradually  diminishes  in  degree  the 
changes  in  the  atmospheric  pressure  are  most  limited  longer  the  anomalous  wind  continues,  till  at  length  it  ia 
in  those  zones  where  the  elasticity  of  vapour  is  great-  scarcely  perceptible*.    Thus,  the  prevailing  wind  in 
est ;  and  that  in  this  country  a  difference  of  pressure,  the  temperate. zones  being  from-the  west,  an  east  wind^ 
to  the  extent  of  two  inches  in  the  height  of  the  baro«>  when  it  first  begins  to  blow,  seldom  fails  to  be.  aiK 
meter,  is  not  unfrequently  observed  in  the,  interval  of  companied  with  a  rise  ok^  the  barometer. 

a  few  days,  at  a  season  o£  the  year  when  the  precipi-        The  extensive  depressions  which  take  place  in  the  Sadden  dc- 

tation  of  the  whole  of  the  moisture  contained  in  the  barometer  before  viuWnt.  storms  of  wind,  and  during  prcssions 

atmosphere  could  not  produce  a  change  of  more  than  their  Gontinuance»  seem  to  proceed  from  great  rarefkc-  ^^  ^^^  ^^^^ 

a  quarter  of  an  inch  in  the  length  of  the  mercurial  co-  tions  of  the  air,  occasioned,,  in  all  probability,  by  the  ^b^j^Mail 

le    lamn.     It  seems  probable,  therefore,  that  in  every  case  ^estructioa  of  large  portions  of  it  in  the  higher  regions  gioned  by  " 

eeoT  where  the  change  of  pressure  amounts,  in  the  tempe-  of  the  atmosphere.     The  great  extent  over  which  those  thedestnic- 

*'/•  rate  zones,  to  that  of  an  inch  of  mercury,  the  effect  depressions  prevail  on  the  same  day,  and  often  appa-  tion  of  m 

must  be  ascribed  either  to  electricity,  or  the  translation  rently  at  the  same  instant  of  time,  evidently  implies  po^^loa  of 

of  the  atmospherical  columns  from  one  place  to  another,  the  operation  of  some  powerful  cause  ;  and  no  pbysi-  ^^  ^'' 

by  the  action  of  winds.     In  whatever  way  the  atmos-  cal  agent  with  which  we  are  acquainted  seems  mora 

pnere  is  affected  by  the  electric  fluid, — whether  by  the  adequate  to  the  effect  than  electricity,  acting  upon  the. 

immediate  operation  of  that  subtile  agent,  or  through  combustible  gases  which  ascend  from  the  earth  to  the* 

the  chemical  effects  which  it  is  capable  of  producing,  upper  regions  of  the  atmosphere. 

(such  as  the  union  of  large  portions  of  the  gases  of  .   From  the  observations  we  have  already  made  on  the  Winds  pro. 

which  the  air  is  composed)  the  remarkable  variations  atmospherical  pressure,  it  would  seem  that  the  columna  ^"^^  ^J  * 

in  the  barometrical  pressure  which  accompany  the  more  of  air  over  the  various  regions  of  the  globe  ate  seldom  ^*JJ|*. 

vivid  appearances  of  the  aurora  borealis,  render  it  ex-  in  a  state  of  equilibrium.     This  want  of  stability  in  the  brlum 

tremely  probable  that  an  intimate  connexion  subsists  different  parts  of  an  elastic  fluid,  capable  of  being  set  in  among  th« 

between  theca.     It  is  difficult,  indeed,  to  account  on  motion  by  the  slightest  impulse,  is  the  great  cause  of  atmoapht* 

any  other  principle  for  the  separation  of  carburetted  the  currents  of  air  from  one  point  to  another,  which  we  ''*^  ^^ 

hvdrogen  from  the  atmosphere.    Without  some  agent  denominate  ittiadt*    Change  of  temperature,  the  intro->  ^^°^"'- 

like  electricity  to  produce  explosions  of  that  gaseous  duction  of  moisture  in  the  vaporous  state,  and  its  extri- 

body  when  it  reaches  to  a  height  above  the  surface  of  cation  in  the  form  of  water,  or  any  of  the  other  condi- 

the  earth,  where  it  settles  by  its  specific  gravity,  there  tions  in  which  it  is  separated  from  the  surrounding  air; 

would  be  apparently  no  provision  in  nature  to  prevent  the  condensation  of  extensive  portions  of  the  atmosphere 

its  indefinite  accumulation  in  the  upper  regions  of  the  by  chemical  union ;  and  probably  other  circumstances 

atmosphere,    and  no  arran|rement  to  restore  the  ele-  still  unknown  .to  us,  all  conspire  to  disturb  the  equili-* 

mentary  substances  o£  which  it  is  composed,  for  the  brium  of  statical  pressure,  among  the  particles  which 

purpose  of  ag^ain  renewing  the  vegetable  products,  from  compose  that  vast  fluid,  and  give  rise  to  a  great  diver-^ 

whose  decomposition  it  is  incessantly  derived.     The  sjty  of  aerial  currents,  which  are  still  farther  modified 

changes  which  the  atmosphere  undergoes  in  the  gene-  by  the  varying  surface  of  the  earth,  over  which  thej^ 

r«l  economy  of  nature  are  thus  counteracted,  and  the  flow. 

permanency  of  its  constitution  secured,  amidst  the  di-        Winds  have  been  classed,  in  regard  to  their  dUiaUen,  CkusHlca- 

versified  processes  which  are  daily  going  on  in  that  under  the  heads  of  CW/an/.and  Variable;  and  under  *i^°  <^ 

vast  magazine  of  serial  matter.  hose  of  General  and  Xjocal,  in  respect  of  their  extent*     ^'^^ 

But  the  principal  cause  of  the  fluctuations  which  oc-        A  wind  which  may  be  denominated  constant  and 

cur  in  the  pressure  of  the  atmosphere,  is  the  removal  general  prevails  irithin  the  tropical  regions,  moving' 
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Ptr^tcai  the  bftrometer^  \irhich  was  ohBerved  in  this  country  on  must  Mho  be  assigned  as  one  of  the  most  fiequest  Pbni 

Oengraphy.  ^^^  pth  of  January,  1690,  occurred  ten  days  earlier  at  causes  which  occaaion  these  changes. 
''-'"'^■^  Melville  Island,  vis.  on  the  SOth  of  December,  1819;        The  temperature  of  the  atmosphere,  as  wellsitbit 

and  an  elevation,  nearly  as  great,  which  took  place  which  prevails  at  the  earth's  surface,  bemg  derived  ^^^"^ 

here  on  the  24th  of  the  ensuing  April,  was  followed  chiefly  from  the  sun,  must  evidently  vary  withtbela^^^^'^' 

by  a  corresponding  state  of  the  barometer,  at  Melville  titude  and  the  season  of  the  year.    Within  the  tro-  ^ 

Island,  on  the  27th  of  the  same  month.     For  the  most  prcs,   the  sun's  rays   impinge   at  noon,  durine  the 

part,  however,  the  undulations  of  the  barometer,  at  whole  year,  nearly  at  the  same  angle,  and  produoi 

•  stations  so  very  remote  from  each  other,  have  little  si-  their  greatest  eOPect  in  communicating  heat  The  ii- 
railarity  of  outline ;  and,  indeed,  if  any  general  in«-  mosphere,  therefore,  is  more  expanded  over  the  torrid 
ference  can  be  drawn  from  a  comparative  view  of  the  zone,  than  over  the  less  genial  regions  of  the  earth ; 
atmospherical  pressure  over  Britain  and   the  Arctic  and  the  dilatation  thus  produced  is  still  farther  aog- 

•  regions,  we  should  be  disposed  to  conclude  that  a  de»  mented  by  the  diurnal  rotation,  which^  being  most  n. 
pressed  state  of  the  barometer,  at  the  latter,  is  ac-  pid  at  the  equator,  cannot  fail  to  give  a  greater  centric 
companted  with  an  elevated  state  at  the  former,  and  fugal  tendency  to  the  aerial  particles  which  float  shore 
contrariwise.  A  careful  comparison  of  the  meteoro-  it,  than  it  communicates  to  those  which  press  on  the 
logical  tables,  kept  in  this  country  and  the  north  of  temperate  and  the  polar  zones.  Hence  within  the 
•India,  seems  also  to  justify  the  conclusion,  that  a  tropics  the  height  of  the  aUnosphere  mustbeoonti- 
high  state  of  the  barometer  near  the  tropics  is  pro-  derably  greater  than  over  the  temperate  aones ;  while 
duoed  by  the  removal  of  a  portion  of  the  atmosphere  over  the  latter,  it  must,  in  like  manner,  be  greater  than 
from  the  northern  parts  of  the  temperate  sone  in  our  beyond  the  polar  circles.  On  this  account  it  is  inferred 
hemisphere.  that  the  upper  surface  of  the  atmosphere  possesses  a 

Whether        The  mean  pressure  of  the  atmosphere  seems  to  be  greater  degree  of  curvature  at  the  equator  than  at  the 

^h'ri^™^''*  the  same  now  that  it  was  when  observations  were  first  poles,  and  that  it  consequently  declines  from  the  former 

sure  bas^'*  niade  with  the  barometer.     Thus  we  learn  from  a  me-  towards  the  latter,  but  in  a  manner  which  varies  with 

undergone  teorologieal  Journal  kept  by  the  celebrated  Mr.  Locke,  the  sun's  declination.     The  uniformity  of  temneralure  Wb? 

moy  change  At  Oates  in  Essex,  that  the  mean  annual  pressure  for  which  prevails  ^within  the  tropics,  joined  to  tne  great  oc  t 

•inceob-     the  year  1692  was  29.^8,  which,  making  allowance  height  of  the  atmosphere  in  that  quarter,  seems  to  be  ^^=^ 

■ervations  for  the  altitude  of  the  place  of  observation  above  the  the  cause  why  the  oscillations  of  the  barometer  are  to  *^ 

^%*  ^"th  ^*^®'   ^^  ^^^  ^^   would  be  nearly  the  same  as  the  limited  within  a  certain  range  of  the  equator,  just  as*  "Jj 

™e  ^ro.    ™^i^  height  observed  at  present.    The  extreme  range,  stone  which  is  sufficient  to  agitate  violently  a  amall  ^^ 

meter.   *    ^^'^t  appears  to  have  remained   unaltered ;    and  the  pool,  would  produce  little  commotion  if  dropped  into 

greatest  and  least  altitudes  occurred,  as  is  still  gene-  a  larger  mass  of  water.     Beyond  the  tropics  the  alter* 

rally  dbserved,  in  the  month  of  December.     Hence  nations  of  temperature,  by  the  vicissitudes  of  the  sea* 

we  may  conclude,  that  notwithstanding  the  extensive  sons,  begin  to  be  felt,  and  to  occasion  considerahle 

and   important  changes   which   have  taken  place  in  differences  in  the  density  of  the  air,  both  by  thatr  own 

the  physical  condition  of  the  globe,  and  the  alternate  immediate  operation,  and  the  indirect  influence  they 

absorption  and  evolution  of  the  constituent  elements  exert  over  the  exhaled  vapour  which  exists  in  the  atr 

of  the  atmosphere  by  the  growth  and  decay  of  vege-  mosphere.     The  range  of  the  barometer  is  accordinj?)/ 

table  productions,  the  great  mass  of  tl>at  fluid  has  un«  extended,-  and  the  effect  is  increased  till  we  reach  tlv     | 

dergone  no  perceptible  change  in  point  of  quantity.  55th  degree  of  latitude,  where  it  seenvs  to  attain  its 

The  atmospheric  pressure,  therefore,  though  perhaps  maximum  state.     This  appears  to  be  the  reason  why 

of  too  variable  a  nature  to  be  adopted  as  a  standard  of  the  variations  of  the  barometer  are  greatest  in  the  sone 

measure,  seems  to  be  one  of  those  physical  quantities  intervening  between  the  space  where  the  temperature 

which  are  continually  oscillating  on  either  side  of  a  is  nearly  uniform  throughout  the  whole  year,  and  whets 

mean  state,  that  may  be  regarded  as  permanent.  it  is  so  powerfully  effected  by  the  alternations  of  sum-    , 

Caoaet  of        Having  considered  the  variations  which  take  place  mer  and  winter. 

thechangeajii  the  atmospheric  pressure  over  the  different  sones  of        The  influence  which  the  moisture  existing  in  the  U 

which  take  ^^  earth,  we  shall  now  endeavour  to  trsce  the  princi-  air,  in  the  state  of  vapour,  exerts  over  the  atmosphenc  ^ 

atmosphe.^  pal  causes  by  which  these  variations  are  produced,  pressure,  is  distinctly  indicated  by  the  fall  of  the  bs*  ^ 

ric  pres*  *  ^^®  ^'^'  ^^^  perhaps  the  most  general  cause  to  which  rometer,  which  almost  always  precedes  rain.     The 

auire*  they  can  be  ascribed,  is  change  of  temperature  in  the  quantity  of  moisture  maintained  in  the  vaporous  foro    i 

inferior  strata  of  the  atmosphere,  which,  by  increasing  varies  with  the  temperature ;  and  we  have  ahown,  \xi^ 

or  diminishing   the  elasticity  of  that  portion  of  the  der  the  article  Hyorombtbt,  p.  57^^  that  the  elasti- 

aerial  columns  to  which  its  influence  extends,  must  ne-  city  which  it  acquires  is  liable  to  chanii^e  from  the  asms 

cessarily  affect  in  a  corresponding  degree  its  pressure  cause.     The  weight  of  a  certain  volume  of  vapour, 

on  the  barometer.   The  effect  of  humidity,  though  sub-  however,  being  less  than  that  of  an  equal  bulk  of  sir, 

ordinate  to  that  of  temperature,  must  also  be  assign-  in  similar  circumstances  with  respect  to  temperatore 

ed  as  one  of  the  most  powerful  means  by  which  va«  and  pressure,  in  the  ratio  of  5  to  8^  It  follows  thai 

nations  in  the  atmospheric  pressure  are  produced.     In  an  increase  of  the  humidity  of  the  atmosphere  must 

the  next  place,  the  influence  of  electricity,  whether  tend  to  diminish  the  height  of  the  barometer,  by  dis» 

that  subtile  principle  exerts  its  agency  in  a  chemical  or  placing  the  air  above  it,  and  substituting  a  lighter  for 

a  mechanical  manneri  must  be  regarded  as  giving  rise  a  more  dense  fluid.     Hence  the  prevalence  of  a  south 

to  important  changes  in  the  atmosphere,  more  espe<  wind  is  accompanied  with  a  low  state  of  the  barometer 

dally  when  the  effects  are  sudden,  and  limited  in  ex-  in  the  northern  hemisphere ;  a  current  of  air  from  thai 

tent.    Lastly,  winds  blowing  in  a  particular  direction,  quarter  being  always  warmer  and  more  rarefied,  and 

.  though  originating  themselves  from  one  or  other  of  consequently  bringing  along  with  it  a  greater  quantity 

the  wree  preoediog  causes^  or  all  of  them  oombinedj  of  moisturci  while  a  north  and  a  north-east  wind  pro* 

..4 
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tfun\  diloe,  from  «n  oppoiite  caaise^'  a  contrary  effect.    It  of  the  air  itself  from  one  portion  of  the  earft^s  surface    IHiriiMi 
rapA/*  may  easily  be  conceived,  indeed*  that  on. certain  occa-  to  another.    Prom  the  remarks  which  have  already  <^^gf^V^^ 
V""  gions*  the  vapour  whieh  mingles  iuelf  with  the  at*  beenrntderespectiog  the  influence- of  temperature  and   ^^*  -^ 
jttosphere  may,  before  an  equilibrium  is  established  be-  humidity  in  causing  variations  in  the  length  of  the 
tween  the  aerial  columns,  raise  the  barometer  by  the  mercurial  column,  the  effect  of  winds,  in  producing 
increased  elasticity  which  it  is  capable  of  oommuni-  .similar  changes,  will  be  readily  admitted.     Thus  a 
csting  to  dry  air ;  and,  in  like  manner,  that  when  a  south  wind  in  the  northern  hemisphere,  and  a  nortli 
large  portion  of  it  is  suddenly  reduced  to  the  liquid  wind  in  the  southern  hemisphere,  usually  occasion  a 
ststa,  by  the  intermixture  of  strata  having  different  sinking  of  the  barometer,  because  they  come  from  a 
temperatures,  die  change. of  condition  which  it  suffers  .warmer  region,  and  convey  a  greater  quantity  of  va^ 
depriving  it  of  its  elasticity,  and  causing  it,  at  the  same  pour  in  admixture  with  the  air  which  they  waft  along, 
time,  to  descend  to  the  earth,  must  produce  a  corre*  than  the  portion  of  the  atmosphere  in  the  latitudes  to 
spooding  effect,  and  depress  the  barometer.  In  the  lat-  which  they  extend*    On  the  contrary,  the  north  and 
ter  case,  the  place  of  the  precipitated  moisture  being  north-east  winds  produoe  an  elevated  state  of  the  baro- 
qutcklysuppliedbytheinfluxof  air  from  the  surround-  meter,  because  they  proceed  from  regions  where,  on 
ing  portion  of  the  atmosphere,  the  equilibrium  is  soon  account  of  the  reduced  temperature,  the  air  which  they 
restored,  and  the  barometer  begins  to  rise.    This  seems  transport  is  both  drier  and  more  dense.    This  air  bo- 
te be  the  reason  why  that  instrument  frequently  indi-  ing  exposed  to  an  increase  of  temperature,  its  elasticity 
cates  an.  increase  of  the  atmospheric  pressure  imme-  is  also  increased,  which  must. continue  to  affect  the  ba- 
diately  after  the  commencement  of  rain,  and  occasion-  xometer,  until  an  equilibrium  is  again,  established- bcf 
tHy  a  short  time  before  its  fall.  tween  the  action  and  re-action  of  the  pressure  exerted 
But  though  it  cannot  be  doubted  that  the  varying  bv  the  columns  of  the  atmosphere.     Winds    which 
humidity  of  the  atmosphere  contributes  in  a  consider-  blow  for  a  season  in  a  direction  contrary  to  that  of  the 
able  degree  to  produce  the  changes  which  are  observed  prevailing  atmospherical  current  in  any  particular  zone, 
is  its  pressure,  it  has  probably  much  less  influence  than  occasion  an  accumulation  of  air  whicn  produces  an 
some  of  the  other  causes  to  which  we  alluded. '  To  be  elevated  state  of  the  barometer ;  but  the  effect  is  greats 
convinced   of  this,  we  need  only  recollect  that  the  est  at  first,  and  gradually  diminishes  in  degree  the 
dianges  in  the  atmospheric  pressure  are  most  limited  longer  the  anomalous  wind  continues,  till  at  length,  it  is 
in  those  zones  where  the-  elasticity  of  vapour  is  great-  scarcely  perceptible..   Thus*,  the  prevailing  wind  an 
est;  and  that  in  this  country  a  difference  of  pressure,  the  temperate.  2u>nes  being  from -the  west,  an  east  wind« 
to  the  extent  of  two  inches  in  the  height  of  the  baro^  when  it  first  begins  to  blow,  seldom  fails  to  be  aiK 
meter,  is  not  unfrequently  observed  in  the.  interval  of  companied  with  a  rise  of  the  barometer. 

a  few  days,  at  a  season  of  the  year  when  the  precipi-        The  extensive  depressions  which  take  place  in  the  Sadden  dc- 

tition  of  the  whole  o£  the  moisture  contained  in  the  barometer  before  viuWnt.  storms  of  wind,  and  during  preations 

atmosphere  could  not  produoe  a  change  of  more  than  their  continuance»  seem  to  proceed  from  great  rarefac-  ^^  ^^^  ^^^^ 

a  quarter  of  an  inch  in  the  length  of  Uie  mercurial  co-  tions  of  the  air,  occasioned,,  in  all  probability,  by  the  ^^^lY,^!]^. 

k    lamn.     It  seems  probable,  therefore,  that  in  every  case  destruction,  of  large  portions  of  it  in  the  higher  regions  sioned  by  ' 

»or  where  the  change  of  pressure  amounts,  in  the  tempo-  of  the  atmosphere.     The  great  extent  over  which  those  thedestnie- 

<7*  rate  zones,  to  that  of  an  inch  of  mercury,  the  effect  depressions  prevail  on  the  same  day,  and  often  appa-  tion  of  m 

must  be  ascribed  either  to  electricity,  or  the  translation  rendy  at  the  same  instant  of  time,  evidently  implies  po^tioa  of 

of  the  atraosphencal  columns  from  one  place  to  another,  the  operation  of  some  powerful  cause ;  and  no  physi-  ^^  ^^' 

by  die  action  of  winds.     In  whatever  way  the  atmos-  cal  agent  with,  which  we  are  acquainted  seems  more 

phere  is  affected  by  the  electric  fluid, — whether  by  the  adequate  to  the  effect  than  electricity,  acting  upon  the. 

immediate  operation  of  that  subtile  agent,  or  through  combustible  gases  which  ascend  from  the  earth  to  the* 

the  chemical  effects  which  it  is  capable  of  producing,  upper  regions  of  the  atmosphere. 

(such  as  the  union  of  large  portions  of  the  gases  of  .   From  the  observations  we  have  already  made  on  the  Winds  pro- 

which  the  air  is  composed)  the  remarkable  variations  atmospherical  pressure,  it  would  seem  that  the  columns  ^"^^  ^J  * 

in  the  barometrical  pressure  which  accompany  the  more  of  lur  over  the  various  regions  of  the  globe  ace  seldom  ^  u°i{. 

vivid  appearances  of  the  aurora  borealis,  render  it  ex-  in  a  state  of  equilibrium*    This  want  of  stability  in  the  brlum' 

tremely  probable  that  an  intimate  connexion  subsists  different  parts  of  an. elastic  fluid,  capable  of  being  set  in  among  th« 

between  them.     It  is  difficult,  indeed,  to  account  on  motion  by  the  slightest  impulse, .  is  the  great  cause  of  atinoaptM. 

any  other  principle  for  the  separation  of  carburetted  the  currents  of  air  from  one  point  to  another,  which  we  ''*^  ^^ 

hvdrogen  from  the  atmosphere.    Without  some  agent  denominate  tviat/i.    Change  of  temperature,  the  intro*^  lumni. 

like  electricity  to  produce  explosions  of  that  gaseous  duction  of  moisture  in  the  vaporous  state,  and  its  extri- 

body  when  it  reaches  to  a  height  above  the  surface  of  cation  in  the  form  of  water,  or  any  of  the  other  condi- 

the  earth,  where  it  settles  by  its  specific  gravity,  there  tions  in  which  it  is  separated  from  the  surrounding  air; 

woald  be  apparently  no  provision  in  nature  to  prevent  the  condensation  of  extensive  portions  of  the  atmosphere 

its  indefinite  accumulation  in  the  upper  regions  of  the  by  chemical  union ;  and  probably,  other  circumstances 

atmosphere,  and  no  arrangement  to  restore  the  ele-  still  unknown. to  us,  all  conspire  to  disturb  the  equili-* 

mentary  substances  of  which  it  is  composed,  for  the  brium  of  statical  pressure,  among  the  particles  which 

purpose  of  again  renewing  the  vegetable  products,  from  compose  that  vast  fluid,  and  give  rise  to  a  great  diver-- 

whose  decomposition  it  is  incessantly  derived.     The  sity  of  aerial  currents,  which  are  still  farther  modified 

changes  which  the  atmosphere  undergoes  in  the  gene-  by  the  varying  surface  of  the  earth,  over  which  theyi» 

ral  economy  of  nature  are  thus  counteracted,  and  the  flow. 

permanency  of  its  constitution  secured,  amidst  the  di-        Winds  have  been  dassed,  i^  regard  to  their  duration,  ClaasMca- 

versified  processes  which  are  daily  going  on  in  that  under  the  heads  o£  Constant. uid  Variable;  and  under  ^^^'i' <^ 

vast  magazine  of  aerial  matter.  ^  ^  .  hose  of  General  and  Local,  in  respect  of  their  extent.     ^1»^ 

But  the  principal  cause  of  the  fluctuations  which  oc-        A  wind  which  may  be  denominated  constant  and 

cur  in  the  pressure  of  the  atmosphere,  is  the  removal  general  prevails  within  the  tropical  regions,  moving^ 
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roand  thtf  globe  from  east  to  west,  with-  scarcely  any 
interruption.  This  wind  is  generally  called  the  Trait 
wind,  and  is  styled  by  some  writers  "  the  totiid  rfihe 
rolaiim  of  the  earth"  Under  the  article  NAVioATioNy 
p.  1961  we  have  given  an  explanation  of  the  causes  of 
this  windi  together  with  a  description  of  the  local  cir- 
cumstances by  which  its  general  direction  is  influenced 
in  particular  cases;  and  at  present,  therefore,  it  is  only 
necessary  to  give  an  account  of  certain  species  of  winc^ 
which  are  more  immediately  connected  with  geogra- 
phical situation. 

Beyond  the  tropics,  the  prevailing  wind  on  either  side 
of  the  equator  blows  from  the  west.  A  current  of  air, 
having  that  direction,  seems  to  be  necessary  to  restore 
the  equilibrium  of  the  atmosphere,  which  is  so  inoes- 
santly  disturbed  by  the  action  of  the  trade  winds.  This 
wind^  which  prevails  along  the  western  shores  of  Eu- 
rope* is  somewhat  modified  by  the  irregularities  of  the 
eurfaoe  as  it  passes  over  that  continent  to  the  eastern 
coasts  of  Asia.  Thus,  while  it  predominates  on  the 
western  coasts  of  Portugal,  France,  and  the  Nether- 
lands, it  appears  to  be  considerably  affected  by  the  two 
great  inland  seaSj  the  Mediterranean  and  the  Baltic, 
eadi  of  which  gives  birth  to  particular  inrstems  of  winds. 
The  winds  are  extremely  variable  in  the  different  can- 
tons of  Switzerland,  on  account  of  their  Alpine  situa- 
tion ;  but  though  they  blow  on  both  sides  c^the  meri- 
dian^ their  general  direction  is  towards  the  east.  At 
Rome,  and  along  the  shores  of  the  Mediterranean,  a 
northerly  wind  is  frequently  experienced ;  and  the  same 
wind  prevails  over  Egypt  during  the  greatest  part  of 
the  year.  In  Sjrria  the  winds  are  extremely  irregular, 
owing,  it  is  supposed,  to  its  extensive  sea  coast  and 
high  mountains  in  the  interior.  In  the  north  of  India 
the  western  winds  are  most  frequent,  and  their  influ- 
ence extends  to  the  Asiatic  coast 

In  the  northern  hemisphere  of  the  New  World,  a 
westerly  wind  blows  the  greater  part  of  the  year  in  tbe 
country  about  Hudson's  btv ;  and  the  same  wind  is 
most  prevalent  in  Nova  Scotia.  A  wind  from  the  west 
and  the  north  generally  prevails  in  the  United  States. 
In  the  higher  latitudes  of  the  southern  hemisphere, 
winds  from  the  north-west  and  south-west  prevail  in 
the  Pacific  Ocean,  as  well  as  generally  in  all  seas  be- 
yond the  natural  limits  of  the  trade  winds,  to  the  south 
of  the  parallel  of  28*"  and  SO^.  *'  By  means  of  the  south- 
west winds,"  says  Humboldt,  <'  during  my  stay  in  Peru, 
English  vessels  came  from  the  Cape  of  Good  Hope  to 
Valparaiso  in  ChiK,  in  ninety  dsys,  although  they  had 
to  run  from  west  to  east  nearly  two-thirds  of  the  cir- 
cumference of  the  globe.  In  the  northern  hemisphere," 
he  adds,  **  the  north-west  facilitates  the  passage  from 
the  coast  of  Canada  to  Europe,  as  well  as  that  &om  the 
east  of  Asia  to  the  western  coast  of  America."  (Humb. 
New  Spain,  iv.  71>)  The  westerly  winds  blow  almost 
without  intermission  on  the  coast  of  Magellan's  land ; 
and  hence  the  difficulty  which  mariners  have  always 
experienced  in  their  attempts  to  double  Cape  Horn. 
It  would  appear  by  these  statements,  that  the  most 
prevalent  winds  in  the  temperate  zones  blow  from  west 
to  east,— a  fact  to  which  we -shall  afterwards  advert, 
in  endeavouring  to  explain  the  remarkable  difference  of 
temperature  which  is  observed  on  the  west  and  the  east 
sides  of  continents  and  extensive  islands. 

In  a  general  view  of  the  currents  of  the  atmosphere, 
it  may  be  proper  to  notice  briefly  a  kind  ofperiodical 
winds,  observed  in  some  parts  of  Europe.  The  winds 
to  which  we  allude  resemble  the  monsoons  which  take 
place  within  the  tropics,  and  blow  from  opposite  points 


at  different  seasons  of  tbe  year.  They  are  stvlcd  fist  Iby^ 
tian  and  Orniihian  winds,  it  being  observed  thtt  birds  C^Mgnfi 
of  passage  take  advantage  of  the  periods  at  which  tiiey  ^^v« 
begin  to  blow,  to  assist  their  flight  from  one  clime  to  Buiiaa 
another.  The  former  of  these  winds  commences  sbont  *^  ^ 
the  middle  of  July,  and  continues  to  blow  for  a  period  ^ 
of  six  weeks,  their  direction  being  firom  north  to  soodL  *^ 
The  tract  over  which  they  spraid  comprehcndi  the 
countries  which  skirt  the  northern  shores  of  the  Medi* 
terranean,  and  even  the  opposite  coasts  of  AfncL 
These  winds  seem  to  be  occasioned  bj  the  same  csoiei 
that  determine  the  current  of  air  which  flows  from  the 
poles  to  the  equator.  At  the  season  of  the  year,  when 
the  Etesian  wind  begins  to  blow  widi  steadiness,  ths 
northern  parts  of  the  torrid  zones  have  acquired  their 
maximum  of  temperature^  which  being  eonsidersblj 
greater  than  that  of  the  zones,  having  a  higher  latitsde, 
a  current  is  thus  established  fhmi  the  places  where  the 
superincumbent  atmosphere  is  more  dense  towsids 
those  where  it  is  more  rare. 

The  Omithian  winds  commence  about  the  beeioiiing 
of  March,  and  continue  to  blow,  with  oocasionu  inter* 
ruptions,  for  a  period  of  five  or  six  weeks.  These 
winds  blow  from  the  south-west,  crossing  the  Mediter. 
ranean,  and  sweeping  over  Greece  and  Maoedonit. 
They  are  supposed  to  be  owing  to  the  melting  of  the 
snow  on  the  mountains  of  Syria,  and  the  northern  psrti 
of  Africa. 

A  wind  blowing  alternately  from  the  land  and  the  Saa 
sea,  is  observed  to  prevail  in  most  places  whidi  hare  t  M 
maritime  or  insular  situation.  This  wind,  which  is  most  ^ 
distincdy  felt  within  the  tropics,  changes  its  directjoa      | 
with  great  regularity  every  twenty-four  hours,  flowing      I 
from  the  sea  to  the  land  ourinff  the  day,  and  from  the      j 
land  to  the  sea  during  the  night    Hence  it  has  been 
denominated  the  sea  and  the  land  breeze.    This  breeu 
blows  with  considerable  violence  on  mountainous  cotsts, 
insomudi  that  during  the  time  it  proceeds  from  the 
land  there  is  no  access  to  shipping,  which  are  therefore 
detained  by  it  till  the  return  of  die  sea  breezes.  These  Hot( 
breezes  are  evidently  owing  to  the  unequal  effect  of  son  «)*e^ 
upon  the  atmosphere  over  Oieland  and  the  ocean.  The 
air  over  the  land  being  much  warmer  during  the  day 
than  that  whidh  is  over  the  ocean,  the  denser  air  over 
the  latter  overcomes,  by  its  greater  sUtical  pressure,  the 
resistance  of  the  air  over  the  former,  and  thus  occssiods 
a  flux  of  the  atmosphere  from  the  sea  towards  the  Und. 
During  the  night  the  state  of  things  is  reversed,  snd  a 
current  of  air  is  determined  by  the  denser  air  rushing 
from  the  land  towards  the  sea.    This  explanation  is 
finely  illustrated  by  the  phenomena  of  these  winds  on 
several  of  the  South  Sea  islands,  particularly  in  such  ai 
them  as  contain  elevated  peaks.    Notwithstanding  the 
smallness  of  extent  of  these  insulated  portions  of  land, 
they  attract  so  strongly  towards  them  from  all  sides  the 
surrounding  air,  that  the  general  current  of  the  trade 
wind  is  counteracted  by  their  influence,  and  a  brisk 
breeze  continues  to  blow  during  the  day  from  the  sea 
to  the  central  and  elevated  parU  of  the  islands.  During 
the  night  the  air  flows  from  the  interior,  as  from  a  centre, 
dispersing  itself  in  all  directions,  and  thus  producing  a 
diverging  land  breeze  from  every  part  of  the  coast 

Having  thus  described  the  more  common  phenomens  Ua 
of  winds,  we  shall  briefly  consider  the  character  of  the  m^ 
atmospherical  currents,  which  arc  either  of  a  local  oa* 
ture,  or  of  less  frequent  occurrence.  In  every  country 
there  are  winds  which  may  be  said  to  be  {Mcoliar  to  it, 
and  hence  may  be  callied  local  winds.  Thus  in  the  spring 
season,  the  dense  atmosphere  from  the  summit  of  tbe 
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fell  Alps  generally  pours  down  on  every  nde  from  these 
ipi)/*  towering  masses,  and  spreads  itself  in  all  directions  over 
'^  the  plains  below,  sometimes  with  so  much  violence  as 
to  stretch  across  the  Mediterranean.    Chains  of  lofty 
mountaiDai  by  opposing  the  current  of  air  which  pre* 
?ail8  where  they  are  situated,  frequently  contribute  to 
increase  the  strength  of  the  winds  in  particular  places. 
It  IB  to  thia  cause  we  are  to  ascribe  the  stormy  state  of 
the  sky  so  generally  observed  at  the  extremities  of  the 
continents  and  large  islands,  such  as  Cape  Horn,  the 
Cape  of  Good  Hope,  and  other  remarkable  promonto* 
ries.    There  are  winds  of  a  still  more  topical  descnp* 
tion,  the  cause  of  which  can  only  be  ascertained  by  a 
reference  to  local  circumstances,  which  the  limits  of 
this  article  do  not  permit  us  to  enter  upon.    In  the 
province  of  Dauphin^,  for  example,  we  are  informed  by 
the  Abbe  Richard  that  a  tract  exists,  where  local  winds 
are  so  prevalent  that  it  may  be  styled  the  cavern  of 
MohB,    One  of  these  partial  currents  takes  its  rise  in 
the  woods  in  the  vicinity  of  Noyons,  and  spreads  over 
the  adjacent  country  to  the  extent  of  four  leagues  in 
length,  and  a  league  in  breadth,    it  is  represented  to 
be  intensely  cold ;  but  it  is  of  short  duration,  and  takes 
place  at  no  regular  period. 
^      Among  the  remarkable  winds  which  occur  occasion- 
allj,  i^e  may  include  the  hurricane  or  typhon,  the 
whirlwind,    the   sirocco,    the  harmattan,  and  the  si* 
^  moom.    The  hurricane  is  most  commonly  experienced 
in  the  West  Indies,  on  the  western  coast  of  .^rica,  and 
t  in  the  Indian  Ocean ;  but  though  it  happens  more  fre- 
qnently  within  the  tropics,  there  is  perhaps  no  region  of 
the  earth  where  its  effects  are  altogether  unknown.  The 
hurricane  generally  lasts  only  a  few  hours ;  but  the  de- 
▼astatton  and  ruin  which  it  occasions  in  so  short  a  pe« 
riod  almost  exceeds  belief.    The  most  substantial  build- 
ings are  unable  to  withstand  its  fury;  the  largest  trees 
are  torn  up  by  the  roots;  and  every  where  the  signs  of 
desolation  and  distress  mark  its  destructive  course. 
The  thunder  rolls  without  intermission;  the  rain  de- 
scends in  torrents ;  and  the  ocean,  agitated  to  its  lowest 
depths,  and  forced  far  above  its  natural  bounds,  seems 
to  conspire  with  the  heavens  for  the  destruction  of  na* 
tore.    Hurricanes  are  always  preceded,  and  accompa- 
nied by  a  very  low.  state  of  die  barometer ;  and  the 
blast  is  not  unfrequently  directed  from  every  quarter 
towards  the  point  where  the  atmospherical  pressure  is 
least.    They  commonly  advance  to  windward  ;  that  is, 
their  influence  is  first  felt  at  the  place  towards  which  the 
current  flows,  and  is  gradually  extended  in  an  opposite 
direction  until  the  influx  of  air  restores  an  equilibrium 
of  pressure. 
Bf    in  illustration  of  this  important  fact,  Dr.  Franklin 
■•  has  given  us  an  account  of  a  violent  storm  from  the 
north-east,  which  he  observed  at  Philadelphia  in  the 
year  1740.     At  that  place  it  began  to  be  felt  about  se- 
ven o'clock  in  the  evening ;  but  by  examining  its  pro- 
gress, he  ascertained  that  it  did  not  come  on  at  Boston 
till  about  eleven  o'clock,  and  by  comparing  the  various 
accounts  which  he  received  from  the  different  places 
<>ver  which  it  passed,  he  found  that  its  effects  were  felt 
an  hour  later  for, every  100  miles  towards  the  north- 
^ttt.    To  account  for  this,  he  gives  the  following  fami* 
liar  illustration :  '^  I  suppose  a  long  canal  of  water,'* 
aajs  he,  "  stopped  at  the  end  by  a  gate.    The  water  is 
at  rest  till  the  gate  is  opened ;  then  it  begins  to  move 
out  through  the  gate,  and  the  water  next  the  gate  is 
first  in  motion,  and  moves'  on  towards  the  gate ;  and  so 
on  successively  till  the  water  at  the  bead  of  the  canal  is 
in  motion,  which' it  is. last  of  all.    In  this  case  all  the 


water  moves  indeed  towards  the  gate ;  but  the  suoces*    PbjF«ica) 
sive  times  of  beginning  the  motion  are  in  the  contrary  Geography 
#ay,  VIZ.  from  £e  gate  back  to  the  head  of  the  canal.  ^"^'Y^^^ 
Thus  to  produce  a  north-east  stonn,"  he  adds,  ''  I  sup- 
pose some  great  raretaotion  of  the  air  in  or  near  the 
Gulf  of  Mexico ;  the  air  rising  thence  has  its  place  sup- 
plied by  the  next  more  northern,  cooler,  and  therefore 
denser  and  heavier  air ;  a  successive  current  is  formed, 
to  which  our  coast  and  inland  mountains  gave  a  north- 
east direction."  Franklin's  PhiL  Letters,  p.  S89.    This  ^^^  of 
explanation  of  the  reason  why  hurricanes  are  first  felt  ^^''I'i^^Anc'* 
to  leeward  appears  to  be  highly  satisfactory ;  but  it  may 
be  questionecl  how  far  mere  rarefaction,  produced  by 
the  processes  to  which  it  is  commonly  ascribed,  is  suf- 
fieient-  to  account  for  the  tremendous  violence  with 
which  these  winds  sweep  over  the  surface  of  the  earth. 
It  seems  probable,  as  we  hinted  in  another  part  of  this 
article,  that  hurricanes  are  principally  owmg  to  the 
sudden  destruction  of  large  portions  of  the  atmosphere 
by  electricity,  and  the  subsequent  rushing  of  the  sur^ 
rounding  air  into  the  partial  void,  which  is  thus  found« 
This  hypothesis  would  also  serve  to  account  for  the 
sudden  calm  which  often  occurs  during  the  interval  of 
a  hurricane  changing  its  direction ;  for  it  is  often  ob- 
served that  violent  gales,  after  blowing  with  great  fury 
from  a  particular  quarter,  cease  for  a  short  time,  and 
then  blow  with  equal  impetuosity  in  an  opposite  di- 
rection.   The  first  direction  might  be  r^arded  as  the 
effect  of  the  expansion  of  the  detonated  air ;  the  tem- 
porary calm  would  be  accounted  for,  by  supposing  that 
It  took  place  at  the  time  when  the  elastic  force  of  the 
expanded  air  was  balanced  by  the  resistance  of  the 
surrounding  atmosphere;  and  the  subsequent  change 
of  direction  would  be  explained,  by  ascribing  it  to  the 
coUapsing^of  the  air  after  detonation  by  the  electric  fluid. 

The  whirlwind,  though  more  limited  in  point  of  ex-  ^.. 
tent  than  the  hurricane,  often  exhibiU  efiects  no  less  wiodk 
terrific  and  appalling.  It  is  generally  preceded  by  an 
uncommon  stillness  of  the  atmosphere,  and  a  sultry 
heat.  In  an  instant  the  deceitful  calm  gives  place  to  a 
whirling  motion  of  the  air,  which  appears  to  be  pro- 
duced by  a  sudden  impulse  that  causes  it  to  flow  from 
all  directions  towards  the  circumference  of  a  cylindrical 
column  of  the  atmosphere  over  a  particular  spot  A 
rotatory  motion  is  thus  communicated,  which  gradual^ 
ly  increases  in  rapidity,  till  the  revolving  column  is 
able  to  raise  in  its  vortex  bodies  of  considerable  we^ht 
from  the  j^ound,  and  transport  them  along  with  it  to 
a  great  distance.  The  diameter  of  the  column  varies 
from  a  fiew  feet  to  several  hundred  yards,  but  the  whirl- 
ing motion  seems  to  be  greatest  at  the  circumference. 
The  following  accoimt  of  a  whirlwind,  which  occurred 
in  Burgundy  in  the  year  1755,  is  given  by  Abb6  Ri- 
chard, and  will.convey  aome  notion  of  the  nature  of  this 
violent  meteor.  <'  An  extremely  dark  cloud,  hanging 
low  in  the  atmosphere,  and  driven  forward  by  a  north 
wind,  war  observed  to  cover  the  surfiice  of  the  territory 
in  which  the  small  town  of  Mirabeau  is  situated  ;  it 
occasioned  very  singular  appearances  for  about  a  league 
in  length,  and  the  half  of  that  space  in  breadth.  Dif- 
ferent whirlings  appeared  at  once  in  this  dark  mass  of 
condensed  vapours ;  some  hail  fell,  and  thunder  was 
heard ;  the  quickset  hedge  rows,  and  most  of  the  trees 
in  the  vineyards,  were  rooted  up ;  the  little  river  of 
Mirabeau  was  carried  more  -than  sixty  paces  from  its 
bed,  which  remained  dry ;  two  men  were  enveloped  in  ' 
the  whirlwind,  and  carried  to  a  distance  without  expe- 
riencing any  injury ;  a  young  shepherd  was  lifted  high 
in  the  air,,  and  thrown  upon  the  banks  of  the  river,  yet 


606  PHYSICAL  GEOGRAPHY. 

Pbyilcat  ly  observed,  that  an  offensive  suffocating  air  aceom-  creased  ci^^ty  for  heat,  by  which  itii  sensible  (mpe-  ^r^ 

Geyapby.  pansea  severe  earthquakes  and  volcanic  eruptions ;  but  mture  is,  in  a  like  degree,  reduced.    The  desosDdiDg^^V>$ 

^  ^  '*^-  if  we  can  trait  to  the  account  of  it  given  by  Burck-  portions  of  air  are  affected  in  a  way  the  re?ene  ij  ^'^^ 

hardtf  there  ia  no  reason  for  having  recourse  to  anv  this ;  giving  out  a  portion  of  their  went  licst  ai  they 

explanaticxn  of  its  origin,  different  iVom  that  to  which  sink  lower  and  lower,  till  they  anive  at  die  sarfiioe, 

we  usually  ascribe  the  cause  of  winds  in  general.  where,  being  heated  by  coming  in  contact  with  the 

•Places  In  giving  a  view  of  the  winds  which  prevail  in  par«  ground,  the^  re-ascend,  to  begin  anew  the  same  nnind 

wheregreai  ticular  regions,  it  may  not  be  improper  to  notice  of  changes  in  their  thermal  condtCioR.    It  appean  by 

calms  pre-  fyYieBy  the  tracts  in  which  long-continiuMi  calms  pre*  this  explanation  that  the  sun  wanns  the  atmoaphere  by 

vail.    The  portion  c^  the  Atlantic  Ocean  denominated  first  heating  the  surface  of  the  earth,  from  whidi  mt 

the  Rains  has  been  long  known  to  navigators  as  being  heat  is  gradually  communicated  to  the  air  immediately 

remarkable  in  this  respect.    This  tract,  which  forma  over  it,  and  afterwards  to  the  more  elevated  parti  of 

a  sone  of  about  850  miles  in  breadth,  is  comprised  be-  the  atmosphere,  by  means  of  the  alternate  ascent  and 

tween  the  meridians  of  Cape  Verde  and  the  caster-  descent  of  the  air,  and  the  different  capacity  of  that 

most  islands  of  the  groupe  which  bear  that  name.     It  fluid  for  caloric  in  various  statea  of  density.    The  beat 

is  affirmed  to  be  condemned  to  perpetual  calms,  at-  at  the  surface  gives  birth  to  a  succession  of  ascending 

tended  occasionaliy  by  the  most  dreadful  storms  of  and  descending  currents;   but  these  currents  being 

thunder  and  lightning,  and  such  copious  rains,  aa  to  once  established,  the  principal  cause  of  the  inequslity 

be  considered  a  sufficiently  distinctive  appellation  for  of  temperature  at  the  top  and  bottom.of  a  celumn  of 

it    The  feeble  winds,  which  are  sometimes  felt  in  this  the  atmbsphere  seems  to  be,  the  evolution  and  sbsoip- 

region  of  calms,  are  only  sudden  and  uncertain  puffs,  tion  of  heat  by  the  alternate  condensation  and  rarefsoi 

of  very  little  continuance,  and  less  extent,  insomuch  tion  of.  the  air.    The  imperfect  manner  in  which  heit 

that  the  wind  blows  from  every  quarter  in  the  course  is  conducted  through  fluids,  agreeably  to  the  fine  dis^ 

of  an  hour,  each  breeze  dying  away  into  a  calm  before  ooveries  of  Count  Rumford,  effectually  secures  the  lower 

another  succeeds ;  and  instances  are  not  wanting  of  strata  of  the  atmosphere  from  anv  loss  of  heat  by  trani* 

ships  being  detained  whole  months  in  it,  for  want  of  mission;  and  hence  a  diminution  of  temperature  ii 

wind.     Similar  calms  prevail  under  the  equator,  in  observed  as  we  ascend  above  the  surface  of  the  esrth. 
the  western  hemisphere,  between  Cape  St.  Francis        The  law  which  regulates  the  distribution  of  heat  aiDcma 

and  the  Galapagos  Islands;  and  Humboldt  informs  we  ascend  in  the  atmosphere,  appears  to  be  different  of  koii 

us,  that  the  same  sluggish  state  of  the  stmoephere  is  at  different  distances  from  the  equator,  aa  well  as  st[T^ 

experienced    -    '^     -  -         '  -  *       ^      -  --"  -  •  «  •^ ^  -"-'^^^ 

tween 

106°  „        ,  „ __.  

and  March.   In  the  year  which  preceded  that  in  whicb  of  Fahrenheit  for  2S6  English  feet.    On  another  oc  mdo 

he  visited  those  seaa,  a  dead  calm  of  28  days,  with  a  casion,  the  same  accurate  observer  found,  that  on  a^ 

want  of  water  in  consequence  of  it,  forced  the  crew  of  cending  from  the  same  place  to  the  summit  of  Moot 

a  ship  newly  built  at  Guayaquil,  to  abandon  a  rich  Blanc,  an  elevation  of  1941  toises,  Reaumur^s  thenno* 

cargo  of  cocoa,  and  save  themselves  in  their  boat,  by  meter  86nk  20^.7,  being  at  the  rate  of  1*  Fahrenheit 

making  for  the  land,  eighty  leagues  distant,     llumb.  for  266  feet    From  these  observations,  and  othen  ef 

Nfw  Spain,  iv.  66.    These  calms  seem  to  be  owing  to  the  same  kind,  Saussure  has  assigned,  as  a  mean  result,      , 

a  suspension  of  the  great  equatorial  current  of  the  1*  Fahrenheit  for  292  feet  in  summer,  and  l*on  the  same 

aitmospbere,  occasioned  by  the  superior  temperature  8Calefor419  feet  in  winter.    M.  Ramoad  has  given  899 

of  continents  over  that  of  the  contiguous  ocean.  feet,  and  M.  d'Aubuisson  815  feet,  for  1"*  FahrenheiL 

^^'"h^h^'*      Having  thus  considered,  at  some  length,  the  nature  These  results  do  not  differ  greatly  from  those  obuined 

.''^"^^jjjj^  "*  of  the  currents  of  the  atmosphere,  we  shall  now  pro-  by  Gay  Lussac  during  his  aeronautic  ascent    This  in- 

mitted  *     ^^^^  ^  examine  the  manner  in  which  heat  is  distri-  trepid  naturalist  found,  that,  for  an  elevation  of  8S,960 

through      buted  through  the  mass  of  that  fluid.     When  the  sun's  English  feet,  the  mean  decrease  of  temperature  cone- 

the  atmo-   rays  pass  through  a  diaphanous  medium,  it  is  well  Sponded  to  l"*  Fahrenheit  for  S41  feet,  at  a  time  when 

■phere.       known  that  they  are  not  found  to  impart  to  it  the  the  heat  in  the  vicinity  of  Paris  was  nearly  equal  to 

slightest  elevation  of  temperature ;  and  hence  a  fluid  that  of  the  equatorial  regions. 

like  our  atmosphere,  if  it  were  endowed  with  perfect        But  it  is  to  Humboldt  we  are  indebted  for  the  mostOtan 

transparency,  could  receive  no  heat  from  the  sun  by  precise,  as  well  as  the  most  extend  veobaervations  coo- ^ 

direct  radiation.     It  is  only  where  the  solar  rays  en-  nected  with  the  diminution  of  heat  in  the  atmosphere, 

counter,  in  their  progress,  dark  and  opaque  substances  From  the  results  which  he  has  stated  in  his  disieits- 

that  the  heat  they  are  capable  of  communicating  is  dis-  tion  on  the  distribution  of  heat  over  the  globe,  we 

engaged  from  them,  in  a  way  fitted  to  affect  terrestrial  learn  not  only  that  the  heat  does  not  decrease  unifoitt* 

matter.    The  surface  of  the  earth  being  thus  warmed  ly,  but  that  the  rate  of  its  diminution  must  be  greatly 

by  the  immediate  influence  of  the  sun's  rays,  the  tem-  modified  by  local  circumstances.    Thus,  in  the  Cordil- 

perature  which  it  acquires  is  slowly  imparted  to  the  leras,  he  observed  that  the  decrease  became  alower  be- 

superineumbent  air,  which,  being  rarefied,  ascends  up-  tween  1000  and  9000  metres  of  ascent,  particularly  bs- 

warda,  gradually  giving  off  ite  heat  during  iu  ascent,  tween  1000  and  2500;  and  that  it  hflerwards  incrissed 

till  it  readies  a  situation  where  its  specific  gravity  be-  between  3000  and  4000  metres.     This  will  be  peroeiv- 

coming  equal  to  that  of-ihe  surrounding  mass  of  air,  iu  g^  by  the  following  Table,  which  exhibita  Uie  psrtiil 

tendency  to  ascend  ceases,  and,  for  a  moment,  it  re-  results  of  his  observations  at  the  back  of  the  Andfs- 
usains  stationary.    The  place  which  it  originally  oocu-  ^   ^^  .^  ^^^^ 

pled  being  supplied  by  a  fresh  stratum  of  air,  the  same  From     ^  to  1000 

process  is  rep«ated, '  and  incessantly  renewed  with  1000     2000 

portions  of  air.    But  the  ascending  air,  as  it  mounts  ^Booo     aooo 

aloft  m  ihe  atnmephere,  having  its  volume  enlarged,  in  ^     ^ 

OQurquenceofthepresaoreto  which  it  is  now  exposed  **'""     ^"^  *        '       r\ ,1.^ 

being  diminished,  acqoirea,  in  its  new  situation,  mi  in-        The  meen  resttlt,  in  reference  to  the  entire  lei«tt  ^ 
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pfM  Ihe  eolinnti,  ia  one.  dtgree  of  Fabrenltdt  for  346  iMt j 
v¥0'-  wbicb  differ*  only  5  feet  from  the  mean  remit  deduced 
■V*  from  the  obwrvatioaa  of  Gav  Luu&c.     The  slowneu 

with  which  tbe  heat  decreased  in  the  stratum  of  air  be> 

tween  1000  and  SOOO  metres  of  elevation,  Humboldt 

ucribes  to  tbe  joint  effect  of  the  extinction  of  light,  or 

tbc  abmrption  of  the  aolar  rays  b;  the  doudi,  which 

ire  chiefly  formed  in  that  region ;  to  the  production  of 

nia ;  and  to  the  obstruction  which  the  aoudi  present 

to  the  ditpersion  of  heat  from  the  inferior  strata  by  ra-         TheMnumerical relations  a;robeet  percmvedataglasct 

diatioD.    Edin.  Phil.  Journ.  vol.  iv.  p.  S7_8.  by  means  of  a  di^^ram.     Let  AB  therefore  represent 

From  the  above  observations  it  may  be  inferred,  that    the  rectified  meridian,  firocn  the  equator  to  the  pol^ 

tbediminutionof  heat  in  the  atmoepfaere,  for  the  great-    divided  into  intervalj  of  10°;  and  from  each  of  the 

eit  heights  we  can  reach,  ii  nearly  uniform  ;  but  that 

the  rate  over  any  particular  place  may  be  so  affected 

bj  the  circumstances  of  ita  aituation,  as  to  give  rise  to 

conuderable  deviations  from  an  uniform  decreaie  by 
on  arithoietic&l  prngression.  La  Grange  is  inclined  to 
thiM  sJapt  this  hypothesisi  not  only  on  account  of  its  sim> 
'^It  pliuty,  but  as  moat  conformable,  on  the  whole,  to  ac- 
jj^jj  lual  observation.  Bertiit  idemoir»  for  1772.  On  the 
i,  ,^  other  band,  Euler  considers  a  harmonic  progression 
I.  u  most  reconcileable  with  appearances;  and  Mr. 
It      Letlie    has   given   a   formula,   deduced  from   ezperi- 

ments  on  tbe  capacity  of  air  for  heat,  under  various 

degTMs  of  demity,  which  differs  from  both  the  preced-  ..„      ^^    ^o    ao     4o     so     to     70     80     S>0-° 

mg'.    A«!OTd.ng  to   thi.   formula,  if  b   denote    the    pomti,  o.  lO,  20,  &c.  let  perpend icnlaw,  or  ordinatei 
prewure  of  the  barometer,  at  the  lower  station,  and  *    6^  drswn  to  T«present  the  Veight  of  the  freesmg  point 

that  at  the  higher,  the  difference  of  temperature,  ex-    ,t  the  equator;  and  at  Iff-,  «?=,  &c.  of  latitude,  the 

prestedin  centesimal  degrees,  willbeSsC-^ 4-Y  <=""•  ^9' *''*'**'"'" '^"""*^  "**""  •*^*^*'**  *■" 

\  $        6  /  exhibit  the  general  form  of  the  Ime  of  perpetual  conge- 

Teapplythii  expression  Mr.  Leslie  asfumea,  that  tbe  heat  lation,  from  the  equattH-  to  the  pole, 
in  every  part  of  a  vertical  column  is  the  aame ;  and  tliat         The  following  formulK   have  been  given   by  Dr. 

the  decreaae  of  heat  is  entirely  produced  by  adininu-  Brewster,  upon  the  supposition  established  by  Hum. 

tion  of  the  density  of  the  air  at  different  ilevationk  boldt,  that  the  line  of  SS."  is  different  from  that  of  per- 

He  admits  that  tbe  conSUnt  coefficient  may  require  aU  petusi  snow.     Calling  T  the  mean  temperature,   in 

teratian  ;  and  that  in  many  places  it  may  be  better  to  degrees  of  Fahrenheit,  and  L  the  latitude  in  degrees, 

aamme  30  for  the  multiplier  in  the  antumer  moMha,  tben  310  (T  —  32°)  =  height  of  line  of  3S°  in  Eng- 

tad  SO  in  the  months  of  winter.  lish  feet,  and  SIO  [T  — 3f}  -|- 49  L  =  heif^  of  the 

In  consequence  of  the  diminution  of  temperature,  line  of  perpetual  snow.     Fur  tne  meridian  of  the  west 

which  is  experienced  aa  we  ascend  in  the  atmosphere^  of  Eurc^e,  or  for  the  Alps,  the  formuln  in  terms  of  tfae 

it  is  evident  that  in  every  climale  a  point  of  devadon  Utitude  only  will  be  310  (Slj"  cos.  L  —S3)  ^  height 

taay  be  reached  where  it  will  be  cuitlnuaUy  freexing-.  of  line  of  32°,  and  SIO  (81^°  cos.  L  >»S9) -f- 48  L 

The  altitude  of  the  point  above  the  surface  of  the  earth  =  height  of  line  of  perpetual  snow. 

snJl  depend  partly  on  the  temperature  of  the  lower  re.         The  line  of  perpetual  congelation  must  obviously  Chan jm  )b 

gions  (tf  tbe  atmoephere,  and  partly  on  the  decrement  assume  a  change  of  curvature  at  different  seasons  of  the  ""  '""  "^ 

of  htat  belonging  to  tbe  column  at  the  period  of  obaer.  year,  rising  higher  in  summer,  and  descending  lower  ^^|^!|!|^ 

vatioo.     Thus,  near  the  equator,  it  was  observed  by  in  winter.   The  limtta  appear  to  be  separated  by  a  smalltjo^ 

•J    Bouguer,  that  it  began  to  freese  on  tbe  sides  of  tlM  interval,  within  the  tropical  regions;  hut  in  the  higher 

lofty  mountain  Pinohinctu,  at  the  height  of  15,577  latitudes,  where  the  annual  range  of  tenrpera'ture  ia 

feet  above   the  level  of  the  sea,  whereae  congelatioa  mor^considerable,  they  ore  disjoined  by  a  wider  range, 

was  found  by  Saussure  to  take  place  on  the  Alps,  at  —a  circumstance  which  affects,  in  no  small  degree,  UieCircun- 

the  height  of  13,488  feet     By  traeing  a  Hue.  on  the  appearance  of  the  heavens  in  the  teropwate,  as  weU**'"^ 

plane  of  tbe  meridian^  through  the  points  at  which  it  as  the  polar  lones,  during  the  different  seasons  of  tfaa?"'^/'' 

constantly  freeaes,  a  cnrve  is  obtamed  which  tias  bean  year.     Hence  within  the  tropics,  the  douds  when  they.^J^  ^f 

denominated  the  line  of  Perpetual  Congelation.     The  appear,  are  generally  seen  at  an  immense  height  inniolitun  in 

hei^t  at  which  this  curve  intersects  a  vertical  line,  in  the  atmosphere;  whereas  in  tbe  more  fluctuating  cH-ihasir. 

the  various  latitudes,  has  been  computed  by  Kirwan,  mates  of  Uie  temperate  Bone,  they  oAen  deaond  to  tbe 

partly  tram  observation,  and  partly  t>om  the  mean  tem-  earth,  and  conoeal  for  days  tbe  asure  vault  of  the  sky. 
peratare  of  the  parallel,  and  the  decrement  of  best,  as         Under  tbe  article  Hyobometrt,  $  9S,  we  established 

we  ascend  in  the  atmosphere.     The  following  table  ex-  a  fact,  which  had  frequently  been  called  in  questitm, 

hibits  the  'result  of  his  calculation ;  atid  though  it  is  that  the  moisture  existing  in  the  atmosphere  in  the 

constructed  on  the  erroneous  supposition  that  the  mean  state  of  vapour,  is  maintained  in  that  condition  by  the 

annual  temperature  of  the  pole  is   St°,  which,  accord-  inffuence  of  heat  alone,  and  quite  independently  of  any 

in^  to  the  observations  of  Captain  Scoresby  and  Cap-  kind  of  chemical  solution  by-  the  aerial  medium  in 

tarn  Parry,  must  be  far  beyond  the  truth  +,  it  is  tolera-  which  it  floats.     This  being  tne  cuei  it  is  evident  that 

bly  accurate  for  tbe  more  accessible  regions  of  the  globe,  tbe  quantity  of  moisture  which  is  thus  mechanically 

jaat  poltiilied,  by  Mr.  Inn;,  in  the  PAU.  TVom.  br  J6K,  bs  o 


*  In  a  maatsilj  papar,  oa  (he  ^itrommkil  Htftae. 
■hat "  ilMra  U  tw  giouod  in  txpnioice  for  aitributing 
darwaa  as  the  aldtuda  iacraatu,"  p.  436.  Tbe  ntnc 
KWlu  of  ■atronomieal  obacrraticiDi,  mm;  be  conndeitd  ai  a  Mnmg  proof  of 

t  Sec  the  StMitr^  TraittBtUimi,  voL  ix.  p.  112,  Ac.  and  the  artida  I'oulR  Rboioxi 


lanhare,  anj  other  law  that)  that  of  an  eqoabb 
aocoia^  with  whldi  hii  romnil^  nouded  oif  ihii  mppixilltiii  leproents  ibe 

n  this  work,  Vol  XTIl.  Sccu  CftptaW- 
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PfcyticAi  combined  wjth  the  fur  over  different  ri^ionsj  mvift  de- 
(Yeography.poQ^^  in  the  first  place,  on  the  meanf  temperature ;  and, 
^^'^^*C^^  secondly,  on  the  presence  of  a  sufficient  quantity  of 
water,  at  the  surface  of  the  earth,  to  afford  an  adequate 
supply  of  moisture  to  the  atniosph^  by  evaporation. 
The  latter  condition  may  be  said  to  detemjiine  the  de- 
gree of  dryness  of  the  air ;  the  former  sets  bounds  to 
jts  absolute  humidity,  and  prevents  the  indefinite  ac- 
cumulation of  water  in  that  aerial  fluid.  In  all  places, 
therefore,  it  will  be  found,  that  the  absolute  quantity 
of  moisture  held  in  the  state  of  vapour  by  the  atmo- 
sphere,  ranges  between  the  maximum  quantity  of  it 
which  is  due  to  the  greatest  and  lesst  annual  tem- 
perature of  the  situation.  Hyorombtry^  §  52. 
Mean  hu-  The  humidity  of  the  air  over  the. ocean,  and  places 
midity  of  having  an  insular  situation,  is  nearly  as  great  as  the 
the  air  over  mean  temperature  is  capable  of  maintaining  in  the  con- 
ocean,  ^[^^^i  of  vapour^  though  for  reasons  we  have  stated  in 
the  article  Hyorombtry,  it  generally  oorreraonds  to  a 
point  from  6^  to  1 0^  lower.  The  following  Tiu>le,  drawn 
up  from  observations  made  at  the  request  of  the  writer 
of  this  article,  at  noon,  in  various  parts  of  the  Atlantic, 
exhibits  the  gradual  increase  of  humidity  from  the  paral- 
lel of  50^  to  23*.  The  fifth  column  contains  the  absolute 
Quantity  of  moisture  in  100  cubic  inches  of  air,  de- 
ouced  from  the  formula  laid  down  in  $  63  of  Hyoro- 
MBTRY,  which  we  have  since  verified  by  numberless 
observations ;  the  sixth  the  point  of  deposition,  or  the 
temperature  below  which  the  moisture  of  the  air  would 
bi^in  to  return  to  the  state  of  water;  and  the  seventh 
the  relative  humidity  of  the  air,  complete  dampness  be- 
ing denoted  by  100,  and  perfect  dryness  by  0^.  See 
Mbt^obolooy,  p.  168. 
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The  observations  from  which  the  above  table  was  con- 


structed were  made  from  the  middle  to  the  end  sf  OCi  H^vt^ 
tober  1819.  It  appears  by  the  results  which  it  coo-^H^ 
tains,  that  the  quantity  of  moisture^  held  in  admiztare  ^T"^^ 
with  the  air,  is  regulated  in  the  different  sones  wlely  ^^^^ 
by  temperature;  but  it  deserve  remark*  that  thonthditlenli 
the  absolute  quantity  of  moisture  is  nearly  donUe,  lODrBctiir 
the  parallel  of  S3®,  of  that  in  the  parallel  of  50^,  thct^MMj 
relative  humiditv  upon  which  the  health  and  vigour  of '^■^w 
living  beings  cnie^y  depend,  is  nearly  the  same  in 
every  latitude ;  increasing,  howeverj  in  a  slight  degree 
towards  the  equator. 

On  elevstea  table  lands  the  diyness  of  the  air  ii  g^Gftafa 
nerally  excessive.    Thus,  at  the  back  of  the  Cordilleni  ooi  tfs 
of  Mexico,  on  the  banks  of  the  Lake  Tescuco,  Huiih*trud« 
boldt  observed  the  hygrometer  of  De  Luc  to  stsnd  mV^** 
low  as  15%  when  the  temperature  of  the  air  wss  S3".4^  , 
centigrade,  or  7^**  of  Fahrenheit.    This  very  deprettcd 
state  of  the  instrument  would,  by.seqt.  88.  Hyoroiii* 
TRY,  correspond  to .  123  of  vaporous  tensions ;  which,  by        I 
the  table  in  sect  39  of  the  same  article,  indicttei        ' 
•  1673  grains  of  moisture  in.  100  cubic  inches  of  air, 
and  gives  the  point  of  deposition  so   low  as  27*. 
On    the   other   hand,    extensive    plains,    aboandina 
with  trees,  are  usually  characterised  by  a  humid  and 
foggy  atmosphere.     This  is  the  case  narticulsrly  with 
Bniail,  Guiana,  and  the  great  central  basin  of  South 
America,  which  receives  the  waters  of  the  Amaion. 
In  the  middle  of  a  continent  overspread  with  foreati,        ' 
and  watered  by  the  equatorial  rains,  the  humidity  ii 
nearly  the  same  as  on  the  ocean. 

The  humidity  of  the  air,  in  every  place,  is  greatly  The  bs 
affected  by  the  quarter  from  which  the  wind  blowi-dityilj 
Within  the  tropics,  it  is  observed  that  the  driest  tnctt>'\H 
are  situated  to  the  westward  of  elevated  lands;  wbeic^^^ 
as  within  the  temperate  cones,  an  opposite  'stste  dl^  J^ 
things  is  found  to  exist    in  illustriition  of  this  remsriL, 
it  may  be  mentioned  that  the  confined  reciona  on  the       ' 
west  of  the  Andes  are  dry ;  while  the  wide  countriea 
on  the  east  side  of  that  chain  are  exposed  to  a  danp 
atmosphere,  from  the  trade  winds  blowing  over  the 
Atlantic.    On  the  contrary,  we  find  that  in  the  northern 
temperate  sone,  the  country  to  the  westward  of  the 
Stoney  mounuins  is  remarkable  for  tho  dampnesi  of 
its  climate,  while  Louisiana,  and  tha  northern  parte  of 
America  lying  to  the  eastward  of  the  same  elevated 
ridge,  possess  an  atmosphere  comparatively  dry.    b 
like  manner,  the  western  shores  of  Eiurajpe  are  bmm 
humid  than  the  eastern  coasts  of  Asia.    We  shall  sftci^ 
wards  advert  to  this  important  ftct  in  explaining  the 
great  inequality  of  temperature  which  ia  obaervea  ou 
the  east  and  west  sides  of  continents. 

The  temperature  of  the  atmosphere  dkninishiog  at 
an  average  about  1^  for  every  300  feet  of  ascent,  it  foU 
lows  that  the  absolute  humidity  oi  the  air  most  d^ 
crease  rapidly  as  we  mount  into  the  higher  rcgioos  of 


•  nMfoDoviDg  TCMilu  ate  extiacted  iVom  a  Table  whidi  Humboldt  has  gtren  in  hit  Pertomd  Narrative.  The  wdght  of  the  vnkim 
which  ip  expreMedin  tboorigioal  Tabk,  ia  tho  Dumber  of  gnanrnw  contained  in  a  metre  cube,  has  beao  fedaoed  lo  Englidi  gi«i»  ia  W 
cttbic  vtuAtBifu  The  obterir«tioai  were  made  in  June  and  July  17991  The  resulte  aie  itated  to  bave  been  dcdnoed  by  D'Anbiiiaen  by  an 
iiytricile  fioimola  of  La  Place.  Their  i^rcement  with  the  correapooding  quantities  which  are  contained  in  the  Table  ^?ea  in'ihe  last  ii  tM 
BBore  satttfactoiy,  aa  they  have  been  derived  1^  methods  totally  difibent. 


I 


Pvriodtof 

LatttudeoftfaePlaee 

Tcmpemture  oT  Air  by 

Onim  of  MoMnrein 

OtmryittoD« 

inUieapmSes. 

MunhMt't  Thmn. 

lOaCubto  iBCfack 

Uttinidtty. 

9th  June  1799 

89*  lO' 

58 

.2901 

65 

U 

80    96 

68 

.3413 

71 

16 

99    18 

68 

.3309 

168 

30  , 

16    5& 

TO     . 

^71 

6S 

4th  July 

16    19 

791 

M)^i 

75 

10 

12    34 

75 

.5469 

TT 

12 

10    46 

77| 

.5982 

79 

14 

11      1 

7T 

.6058 
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Ihyilol  the  iir.'    In  the  trtic1e,HTOftOMcTRY,  §  97,  we  bailee 

N'lP^'giyen  a  Ublt»  oakKlated '  from  theoretical  principleff, 

^'^  in  whkh  the  weight  of  the  moisture  in  a  cubic  inch 

of  air 'is  eiLhibitd  for  varioas  elevations  above  the 

furfsce  ofthe  earth,  ada|ited  to  the  mean  temperature 

of  the  parallel  of  45^.    From  ntmierous  observations  wis 

htve  made  since  that  table  was   computed,  we  are 

Mtiafied  that  it  eicpressee  with  great  accuracy  the  mean 

hyfrooetric  state  of  Che  air  at  different  heights  ;  and 

that  it  may  be  applied  to  the  calculation  of  the  moia* 

tore  contained  in  a  column  of  eir  for  any  other  lati- 

tode,  by  simply  multiplying  the  absolute  quantity  of 

moisture  existing  in  a  given  volume  of  air  at  the  sur* 

face,  by  the  successive  multipliers  in  the  column  of 

**  relative  tension  of  the  vapour." 

raition     On  account  of  the  decreasing  progression  of  humi* 

siptttfi.  dity  as  we  ascend  in  the  atmosphere,  it  must  be  obvious 

that  a  certain  volume  of  air  at  the  surface,  so  charged 

with  watery  vapour  that  the  point  of  deposition  is  on^ 

)y  a  few  degrees  below  its  own  temperature  at  the 

time,  must,  on  being  raised  to  a  moderate  height,  ar« 

mt  at  a  situation  where  it  will  be  reduced  to  absolute 

dampness  ;  and  that  on  being  elevated  a  little  higher, 

a  portion  of  the  moisture  which  it  holds  in  the  state 

of  vapour  must  be  converted  into  water»  and  assume 

a  visible  form,  more  or  less  opaque,  according  to  the 

extent  of  the  diminution  of  temperature  to  whidi  it  ia 

exposed,  belovir  the  point  of  deposition. 


'  Thus  let  ABO  represent  the  contoiir  of  the  section  of  Pbyplaal 
a  mountain,  and  let  ED,  its  altitude  above  its  base,  be  Cfeograpbj. 
tOOO  feet ;  then  if  the  air  at  the  bottom  of  the  mounUun  ^  "^  '^' 
be  supposed  to  be  charged  with  humidity,  so  that  the 
point  oif  depositiotr  is  onlv  5>°  below  its  temperature  at 
the  time,  on  being  raisea  to  the  height  of  5  x  300  or 
1500  feet,  the  moisture  it  contains  will  begin  to  appeav 
in  a  visible  form,  and  to  envelop  the  summit  of  the  n 
mountain  with  m  fog,  the  bottom  of  which  will  not  de« 
scend  below  the  line  a  b,  supposed  to  be  1500  feet 
above  AC.  If  the  air  ia  more  partially  charged  with 
moisture,  so  that  the  point  of  depositicm  is,  we  shall 
say,  12*  below  the  temperature  at  the  bottom  of  the 
mountain,  then  12x^00  being  S600,  the  fog  or  cloud 
occastimed  by  the  condensed  vapour  will  be  formed 
above  the  mountain,  as  at  the  point  £ ;  and  it  will  be 
perceived  by  those  who  examine  the  phenomenon  with 
attention,  that  however  violently  the  wind  may  sweep 
over  the  summit  B,  the  cloud  or  condensed  vapour  al« 
ways  remains  stationary  over  the  mountain,  new  por* 
tiohs  being  added  to  it.  on  the  windward  side,  as  the 
parts  driven  to  leeward  are  dissolved,  in  consequence 
of  descending  to  a  lower  region  in  the  atmosphere, 
where  the  temperature  ia  higher  *.  Hence  the  origin 
of  the  vulgar  prejudice,  that  mounlxins  attract  the 
clouds ;  and  hence  too  it  may  be  inferred,  that  when 
the '  sides  and  tops  of  these  elevated  masses  are  free 
from  fogs  and  clouds,  the  air  must  poasess  great  dry- 
nesiB,  especially  if  it  be  in  motion  at  the  time.  The  in- 
fluence of  mountains,  indeed,  in  producing  rain,  has 
been  univeraally  remarked.  Barrow  informs  tts»  that 
he  was  prevented  from  ascending  the  Pic  of  Teneriffe, 
by  a  storm  of  wind  and  rain,  while  not  a  drop  had 
fallen  in  the  lower  part  of  the  island.— -Barrow's  Vq^age, 
p.  44. 

The  formation  of  clonds,  viewing  the  aubiect  in  itacauies 
most  general  aspect,  must  de|^d  easentiaiiy  on  the  which  r#. 
causes  which  prodjure  a  taanaition  of  the  atmospheric  guiatc  the 
moisture  firom  the  vaporous  to  the  liquid  state.  Vat  '^(>i'™^^''°" 
nous  circumstances  may  contribute  indirectly  to  thia  ^  ^'^"^'^ 
rfect;  hut  the  immediate  cauae,  by  vhatevec  means  it 
ia  induced*  ia  change  of  temperature.    Now,  all  the 


*  At  the  aceount  of  the  Ibmiation  of  doods  has  been  stated  hypothetically  in  the  text,  it-  may  not  be  improper  to  give  the  following 
aittstratioa  of  the  subject  fiom  actuel  experimcDt  and  obaervetion.  On  the  17th  of  Avgust  1818,  the  writer  of  this  ttdde  ueeitHncd, 
by  a  set  of  obtenradoas  made  with  great  care,  that,  at  a  point  near  the  baae-of  Mmgiloe,  eleralad  602  ftet  above  the  lefel  of  the  lea,  the 
temperature  of  the  ^  was  68)** ;  the  quantity  of  moistore  in  100  cubie  inches  of.  air*  .84p79  grains;,  the  ppint  of  depeeition  being  50% 
sad  the  relatire  humidit|F  68<».  The  air  was  cloudy*  bat  tranquil*,  and  lathet  dry*  After  .ascending  to  the  height  of  S374  feet  above  the 
sea,  as  ascertained  by  an  excellent  barometer  of  Adie*a  eoosiraccion,  and  graduatdl  to  the  ii/syth  part  of  an  iodi*.  the  state  of  the  air  was 
^ain  examined,  when  tHe  temperature  was  found  to  be  514**;  the  qpantity  of  moisture  in  100  cubic  inches  of' air  .1989  grains;  the 
point  of  deposition  484*,  *o^  the  relative  humidity  7T%-  Lastly,  on  reaching  the  summit  of  the  moimiain,  which  is  elevat^  3090  ftec 
above  the  level  of  the  sea,  the  thermometer  sunk  to  45*,  while  the  quantity  of  aioisture  in  100.  cubic  inohea  was  determined  to  be  .18191 
the  point  of  deposition  41%  and  the  rdative  humidity  87%  Though  oontiary  to  iHiat  is  usually  observed,  the  relative  humidi^  bad  risen 
from  the  botiom  to  the  top  of  the  mountain,  pvogressivd^r  from  68"  to  87<'«  the  air  cetaiaad  for  some  time  ij^  most  perfect  tran^iarency, 
and  afforded  a  fine  opportunity  of  viewing  Uie  surrounding  mountain  groups.  In  about  half  an  hour,  dunng  the  course  of  wbid\  a  set 
of  ebiervations  were  made  with  Wollaston's  apparatus  for  determining  the  bailing  point,  a  geotle  breeze  sprung  up  from  the  south,  and 
wifted  the  air  from  the  base  to  the  summit  of  the  mountain,  where  it  soon  gave  rise  to  a  dense  fog,  or  cloud,  so  very  close  that  objects 
esold  barely  be  diseemed  through  it  at  the  distance- of  6ve  or  sis  yards.  By  attending  to  tbe>  hygrometric  stote  of  the  air  along  the  slope 
of  the  moontain,  we  shall  be  able  to  point  out,  in  tha  most  distinct  manner,  the  variow  circmnstanees  conoeeted  with  the  transition  of 
the  v^om  to  the  liquid*  or  vesicular  slatai  At  the  bottom,,  as  already  stalsdv  LOO  oabie  inches  of  air  were  fbuad  to  contain  .8478 
grains  of  moisture ;  and  die  same  volume  of  air,  near  tha  middle  of  the  ascent,  where  the  first  traces  of  the  fog  appeared,  .1989  grains^ 


Hence  100  cubic  indict  of  mixed  aii  most  have  held  in  solntioB, 


.2479+.1989 


or  .<2S4  grabs,  which  by  the  Table  in  §  39«  Ht. 


oeoaiKT&T,  gives  47%  as  thepomtof  depositien*  Bat  the  tenparattiie of  tha  air  at  the  top  of  the  bill  waa4jr«  so  that  the  diffbrenea 
between  tbe  quantity  of  moisture  capable  of  being,  held  in  the  vaporous  state,  at  47*  and  46%  which  by  tha  Table  ne^rred  to  ia  .01S9i 
graintin  100  cubic  inches,  was  detached  from  the  air  to  constitute  the  fog  or  doud. 

Aa  the  vapour  passed  to  the  visible  state,  it  was  observed  that  it  frequently  sent  out  cirHf  or  ramificatloos  in  a  horisontal  directibn,  in 
the  very  Aice  of  the  winds  with  a  velodty  which,  when  ftmb  observed,  exdted  much  surprise.  This  wee  found  to  proceed  from  the  strata 
ef  the  vapotked  ak  reaebing-aueeessively,  during  their  ascent,  their  respeedve  points  of  depositbn,  andthue  producing  the  appearance  of 
BMCioii  ia  the  masa  of.  vapour  previous^  condensed.  In  iact,  had  the  teferior  strata  of  air,-  aa  they  ascended,  reaehed  the  point  of  depn- 
■tioB  at  the  ssme  instaat,.tbe  condensatiou  would  have  taken  place  at  once  over  the  whole  of  their  eztaat ;  but  the  difoent  portions  or  it 
holding  more  oe.kaa  mniattire  in  8olation,.had  alao  different  poinu  of  depeeition,  and  aa  they  reached  the  height  where  the  tcmpeiatura 
concspoodad  to  theae,  a  soeoesnon  of  predpitationa  took  place,  which  if  they  happened  to.  be.  wvlj  In  the  aame  planer  *yhihitcd  th9  ifK 
peanuMa  of  on  aeiiial  modoa' of  the  f(^  a^unat  the  dixecSkm  of  the  wio^ 
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By  the 
annual 


Phvtieal    more  important  changes  of  temperature,  which  occur 
Geography,  in  the  atmosphere,  may  be  classed  under  the  following 
:^  r  -^'  heads:   Ist,  The  diurnal  change,  produced  by  the  ro- 
tation of  the  earth ;  2dly,  the  annual  change,  pro- 
duced by  the  varying  declination  of  the  sun ;    Sdly, 
the  change  of  temperature  occasioned  by  winds,  or 
the  translation  of  the  aerial  columns  from  one  parallel 
oflatitude  to  another;  and,  44hly,  the  change  of  tem^ 
perature  produced  by  the  elevation  or  depression  of 
the  atmospherical  strata. 
The  forma-      The  first  of  these  causes  of  Asxkge  of  temperature 
tion  of        exhibits  its  effects  on  the  clouds  and  vapours,  which 
cloud  J  how  jo^etimes  form,  near  the  surface  of  the  earth,  in  the 
bVthVdi!   «^«"*"^»  and  again  disappear  the  following  momhiff 
urnal  as  the  heat  of  the  day  advances.     It  is  true,  indeed, 

changes  of  that  at  certain  seasons  of  the  year,  the  reverse  of  this  is 
tempera-  observed  to  take  place  with  clouds  of  moderate  eleva^ 
tion,  a  cloudy  day  being  sometimes  followed  by  a  clear 
starry  night;  but  this  result,  the  explanation  of  which 
has  been  in  no  small  degree  perplexing  to  meteorolo- 
gists, seems  to  be  connected  with  a  very  unusual  dry« 
ness,  in  the  upper  regions  of  the  atmosphere,  and  a 
partial  subsidm^  of  the  strata  of  air  in  which  the 
clouds  exist,  during  the  night,  in  consequence  of  which 
they  are  brought  nearer  the  surface  of  the  earth,  and 
exposed  to  a  temperature  sufficient  to  dissolve  tbe  visi* 
ble  vapour  of  which  they  are  composed.— De  Lu(^ 
Idfes  iur  la  Meieorohgie,  vol.  ii.  pp.  l6,  and  97- 

The  annual  change  of  temperature  produces  effects 

upon  the  transparency  of  the  atmosphere,  which  give 

changes  of  i^  peculiar  character  to  the  "aspect  of  the  sky  at  certain 
tempera-  ggaj^ng  of  the  year.  The  period  of  the  seasons  when 
^"'^'  the  air  is  driest  and  least  charged  with  humidity, 

either  in  a  visible  or  imperceptible  state,  is  the  sprinff ; 
while  on  the  other  hand,  the  dampest  and  most  cloudy 
weather  occurs  at  the  close  of  autumn.  During  the 
former  of  these  seasons,  the  temperature  of  the  air  b»> 
ing  on  the  increase,  its  capacity  for  moisture  seems  to 
augment  in  a  faster  ratio  than  the  additions  which  are 
made  to  its  humidity,  by  evaporation;  whereas,  dur- 
ing the  latter,  the  temperature  undergoing  a  very  ra- 
pid decline,  the  relative  humidity  is  maintained  at  all 
times,  nearly  in  a  maximum  state.  Hence  the  origin 
of  the  dense  fogs  which  in  autumn  overspread  the 
north  of  Europe. 
By  the  The  change  of  temperature  occasioned  by  winds, 

change  of  and  the  translation  of  large  portions  of  the  atmosphere 
tempera-  from  one  parallel  to  another,  must  be  regarded  as  one 
ture  occa-  ^f  ^he  most  powerful  causes  by  which  the  transparency 
Kioned  by  ^£  ^^^  ^-^  ^^  affected.  In  both  hemispheres,  a  wind 
^  "  *'  blowing  from  the  nearest  pole,  brings  with  it  air  charg- 
ed with  a  smaller  quantity  of  moisture  than  belongs,  m 
its  mean  hygrometric  Mate,  to  the  air  of  the  region  to 
which  it  is  conveyed ;  and  hence  the  north-east  winds, 
which  generally  prevail  in  this  country  during  the 
months  of  April,  are  attended  with  great  dryness  and 
a  cloudless  atmosphere.  The  reverse  happens  in  the 
case  of  a  current  of  air  blowing  from  the  equator,  the 
dampest  weather  to  whidi  we  are  exposed  beinff  uni- 
formly produced  by  south,  south-west,  and  soum-east 
winds.  The  hygrometric  effects  of  particular  winds 
are  greatly  modified,  however,  by  local  circumstances. 
Thus  the  sky  of  XaLfps,  in  New  Spain,  which  is  beau- 
tiful and  serene  in  summer,  assumes  a  gloomy  appear- 
ance from  the  month  of  December  to  the  month  of 
February.  Whenever  the  north  wind  blows  at  Vera 
Crua,  the  inhabitants  of  Xalapa  are  enveh^ped  in  a 
dense  fog.  The  thermometer  then  descends  to  SS*  or 
6*0*  of  Fahrenheit,  and  during  this  period  the  stars  are 
oflen  invisible  for  two  or  three  weeks  together.  Hum- 
boldt's New  Spain,  vol.  ii.  p.  268.     At  Lima    the 
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cloudy  state  of  the  atmosphere  comraencel  sboat  tbe  Yhjid 
beginning  of  July,  and  continues  till  the  end  of  N^G«m 
vember,  Uie  wind  then  blowing  diiefly  from  the  aoadi  ^"^ 
and  south-sooth*east.— >C7/Zoa,  vol.  ii.  p.  64'. 

The  last  cause  to  which  we  adverted,  as  inflaendag  By  Ok  I 
the  formation  of  clouds,  la  die  elevation  and  deprenion^ttp^ 
of  tbe  atmospherical  strata.      One  of  the  pnncipiI^VQw 
means  by  which  these  alternations  of  ateitude  si«pro-J|J|^ 
daced,  in  particular  portions  of  the  air,  is  moantain  ^^ 
ridges,  and  elevated  table-land.    We  have  already  i)-uooiai 
lustrated,  by  statements  of  a  precise  nature,  tbe  ciMt  depnai 
which  lofty  mountains  have  on  the  formation  of  cloodt^^^^i^ 
and  on  this  head,  it  is  quite  nnneeeuary  to  add  any  sn  |^p^ 
guments,  of  a  general  deseription,  in  support  of  the    "^ 
conclusions  to  which  we  were  led  by  the  facts  we  td*  ^8<« 
duced.     It  may  be  sufficient  to  aflirm,  that  in  confor-^''^ 
mity  with  these  conclusions,  the  windward  sides  of  ex-  ^A 
tensive  tracts  of  land  have  always  a  more  ctoody  at-)ogo,n 
mosphere  than  their  leeward  sides;  and  that  coantrici eieiail 
having  a  diversified  and  rugged  surfiice,  unifimnly  pos-iaad.  > 
sess  a  dark  lowering  state  of  the  heavens,  while  the 
extensive  level  plains,  denominated  sleppcs  and  llanot, 
are  no  less  distinguished  by  a  clear  and  parched  sky. 
The  aerial  currents,  when  they  arrive  from  the  ooeso, 
being  nearly  at  the  maximum  state  of  humidity,  ire 
compelled,  as  they  advance  into  the  interior,  to  sicend 
higher  and  higher  by  the  slope  of  the  knd|  in  coDiei 
quence  of  which  their  temperature  is  diminished;  the 
vapour  is  condensed  ;  fogs  and  clouds  are  formed;  and       i 
the  absolute  quantity  of  moisture  contained  in  the  sir 
becomes  less  and  less.     After  being  wafted  over  a  sac- 
cession  of  high  table  lands  and  elevated  summits,  rising 
gradually  above  one  another,  the  air  is  deprived  of  a 
large  portion  of  its  humidity,  and  it  descends  on  the 
opposite  side,  with  an  increasing  capacity  for  moistore. 
It  therefore  becomes  relatively  drier  in  its  progress, 
till  at  length  the  point  of  depodtion  is  so  far  depressed 
below  the  actual  temperature  as  nearly  to  preduile  tbe 
possibility  of  clouds  being  formed,  uwesa  m  very  pir« 
ticular  cases.    Within  the  tropics,  lor  example,  fiisn 
the  eastern  shores  of  America  to  the  ridge  of  the  An* 
des,  the  sky  is  almost  always  cloudy,  and  an  opporta- 
nity  is  seldom  afforded,  except  on  the  Uanos,  of  ob- 
serving the  heavenly  bodies.      "  From  the  SOth  of 
April,  to  the  11th  of  May,"  says  Huniboldt,  "  I  hsd 
not  been  able  to  see  any  star  od  the  meridiaD,  to 
determine  the  latitude  of  pkces.    I  watched  whole 
nights  in  order  to  make  use  of  the  method  of  doabk 
altitudes,   but  all  my  efforts  were  naeless."    '*  The 
fogs  of  the  north  of  Europe,"  he  adds,  **  axe  not  more 
constant    than    those  of  the    equatorial    rwions  of 
Guiana."    Pers.  Nor.  v.  253.     Yet  the  sme  air,  wUdi 
exists  in  so  humid  a  state  in  the  great  basins  of  the 
Oroonoko  and  the  Amazon,  is  so  much  deprived  of 
moisture  after  it  passes  over  the  summits  of^  the  Cor- 
dilleras, that,  when  it  reaches  Lima,  it  is  no  longer  io 
a  condition  to  produce  rain.  UUaa,  ii.  64.  The  Ghaul^ 
in  the  Peninsula  of  India,  afibrd  a  still  better  example 
of  the  effects  produced  by  mountain  chains  on  the  hy- 
grometric state  of  the  air  over  the  plains  which  stretdi 
below  at  their  bases.     On  the  one  side  of  that  chain  is 
Malabar,  on  the  other  Coromandel.    On  tbe  Malsbsr  C«t 
side,  between  that  ridge  of  mountains  and  the  wa,  h^ 
is  summer,  as  it  is  called,  from  September  till  April ;  ^  ^ 
during  whid^  time  there  is  alwavs  a  clear  sky,  and  ^,1 
very  rarelv  any  rain ;  while,  on  the  4»dier  aide  of  th€tm» 
hills,  on  the  Coromandei  ooaat,  the  same  period  of  the 
year  is  termed  winter;  and  therei  at  tiMit  tiflie,  it 
rains  alxnost  incessantly.    From  the  month  of  April 
to  the  month  of  September,  the  state  of  tfunss  U 
reversed,  it  being  clear  and  dry  weather  on  tbe  Coro- 
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Iricii  mandel  aide,  nd  cbudy  and  rainy  along  the  coast  of 
inph;.  Hakbar. 

r^  Now,  If  the  direction  of  the  monsoons  be  kept  in 
view  at  the  time  these  opposite  effects  are  produced^  it 
will  be  foand  that  the  results  are  just  what  should  be 
eipectedi  in  conformity  with  the  fact  we  have  endea^ 
Yoored  to  establish,  vis.  that  the  windward  sides  of  ex* 
tensive  portions  of  the  earth's  surface  possess  a  more 
humid  atmosphere  than  the  leeward  sides^  the  air  be* 
iDg  deprived  of  its  moisture  by  passing  over  elevfr* 
tedland« 

fiut  thou^.  the  origin  of  clouds,  so  far  as  it  is  con« 
nected  with  the  elevation  and  depression  of  the  atmo-> 
spherical  stratu,  must  be  ascribed  chiefly  to  the  inequa^ 
iiti'es  of  the  earth's  surface ;  it  cannot  be  doubted  that 
electricity  exerts, -on.  many  occasions^  an  important  in- 
fluence in  theiv  formation,  by  producing  similar  effects. 
This  subtile  fliu^.-has:  been  mund  to  be,  at  all  times^ 
more  abundant  in  the  deyated  parts  of  the  atmosphere 
thsn  near  the  surfaoe. of  ^e  earth;  where  it  is  known 
to  be  developed  by  js  variety  of  processes.  It  has  been 
proved  by  Sir.  Oanton  that  dry  air^  when  heated,  he* 
cyxnes  negatively  electrified,  but  that  it  assumes  the  po« 
ntive  state  when  cooled.  He  has  also  shown  that  it 
undergoes  changes  in  its  electrical  condition,  as  it  is 
expos^  to  various  degrees  of  pressure ;  and  Beccaria, 
Caralloj  Achard^  and  odier  experimental  inquirers,  have 
ascertained  that  these  changes  are  connected  with  other 
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time  to  time  they  detach  themselves  from  the  horizon  Pbfdctl 
and  traverse  the  vault  of  the  sky  with  a  rapidity  which  Gfiograpby. 
little  corresponds  with  the' feeble  wind  that  reigns  in 
the  inferior  strata  of  the  air.    At  the  end  of  March  the 
southern  region  of  the  atmosphere  is  illumined  by  small 
electric  explosions.      They  are  like  phosphorescent 
ffleams  circumscribed  by  one  group  of  vapours.     The 
breeze  then  passes,  from  time  to  time,  ancf  for  several 
hours  together,  to  the  west  and  south-west.    This  is  a 
certain  sign  of  the  approach  of  the  rainy  season ;  which 
begins  at  the  Oroonoko  about  the  end  of  April.     The 
sky  begins  to  be  obscured,  the  azure  disappears,  and  a 
grey  tmt  is  spread  uniformly  over  it.    At .  the  same 
time,  the  heat  of  the  atmosphere  progressively  in- 
creases; and  soon  they  are  no  longer  clouds,  but  conf< 
densed  vapours,  that  cover  the  whole  vault  of  the  sky." 
Personal  Narrative,  iv.  400.    It  would  appear,  how- 
ever, from  some  queries  which  Humboldt  afterwa^da 
proposejt,  that  he  is  disposed  to  doubt  tb4t  plectricity 
has  any  influence  in  the  formation  of  vesicular  va- 
pours;  or  rather,  that  he  is  inclined  to  embrace  the 
opinion,   that  it  is  the  formation  of  these  vapours 
which  augments  and  modifies  the  electrical  tension. 
But,  though  this  may  be  true  to  a  certain  extent,  it 
G»nnot  be  denied  that  the  partial  and  unequal  distribu* 
tion  of  electricity,  throughout  the  different  strata  of  the 
atmosphere,  must  produce  attractions  between  them, 
and  give  rise  to  changes  in  their  altitude,  which  must 


meteoroloffical  phnaqmena.    On  this  aubiect  we  quote    often  be  attended  with  the  formation  of  vesicular  v^>our. 


the  following  observatiqna  from.Humbdidt,  which  that 
illostrioua  traveller  made  in  the  valleys  of  Aragua: 
"  Being  sufficiently  habituated  to  the  clunate^**  says  he, 
*'  not  to  fear  the  effecta  of  tropical  rains,  we  remained 
on  the  shore  to  observe  the  electrometer.    I  held  it 
more  than  twenty  minutte  in  my  hand«  six  feet  above 
the  ground,  and  observed  that,  in  general,  the  pith 
haijs  eepansted  only  a  few  seconds  before  the  lightning 
was  seen*    The  separation  was  four  lines.  The  electric 
discharge  remained  the  same  during  several  minutes ; 
snd  having  time  to  determine  the  nature  of  the  electri- 
Pty,  by  approaching  a  atick  of  sealing  wax,  I  saw  here 
on  the  plain  irhat  I  have  often  observed  on  the  back  of 
the  Andes  during  a  Bitgrn,  that  the  electricity  of  the 
atmosphere  was  ^stpoaitive,  then  null,  and  then  nega- 
tive.   These  oscillationa  from  Uie  positive  to  the  nega- 
tive state  were  ciRen  repeated.     We  had  already  ob* 
served,"  he  adds, ''  in  the  valleys  of  Aragua,  from  the 
18th  and  1 9th  <if  Febmary,  clouds  forming  at  the  com- 
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The  form  and  density  of  clouds  vary  exceedingly  Classifiei- 
with  the  extent  as  well  as  the  degree  of  condensation  ^1^°/^ 
of  the  vapour  which  accompanies  their  formation ;  and  ^'^°''  . 
so  diversified  are  the  appearances  they  assume,  that  a 
distinct  cUssification  of  them  might  well  seem  impossi* 
ble.    Of  late^  however,  attempts  have  been  made  to 
reduce  them  under  specific  forms;   and,  though  a 
certain  degree  of  vagueness  is  inseparable  from  the 
subject,  a  more  systematic  distribution  of  them  has  been 
obtained  than  appeared  to  be  possible  with  objects 
that  seemed  so  litue  susc^tible  of  precise  and  accurate 
description.  ,  ^ 

Clouds  have  been  divided  by  Mr.  Howard  into  se*  Howard'f 
ven  kinds,  which  are  considered  sufficiently  different  dittribu- 
from  one  another  in  appearance  to  constitute  distinct  ^^^^^  ^^ 
species,  and  yet  so  generic  in  character  as  to  include,  clouds. 
under  their  combined  forms,  all  the  varieties  of  con* 
densed  vapour  to  which  the  term  cloud  is  applied. 
The  nomenolature»  though  not  remarkable  for  elegance, 
ofthenighL  In  the  beginning  of  the  month    la  not  altogether  destitute  of  precision.    It  indudes, 
of  March  the  accumulation  of  the  vesicular  vapours  be*    1^9  The  Stratus,  or  Fall-cloud ;  2d,  The  Cumulus,  or 
came  visible  to  the^yet  and  with  them  signs  of  atmo-    Stackki-doud ;  Sd,  The  Cirrus,  or  Curl-cloud ;  4tk, 
spheric  electricity,  augmented  dailv.    We  saw  flashes    The  Nimbus,  or  lUin*cloud ;  6th,  The  Cumulo-stratus, 
of  li^tning  to  the  south,  and  the  electrometer  of  Volta    .or  Twain-cloud ,-  6th,  The  Cirro-stratus,  or  Wade-cloud) 
di^&yed  constantly  at  sunset  positive  electricity.  The    and,  7th,  The  CiiTo*cumttlttS»  or  Sonder«cloud. 
separation  of  the  little  pith  balls,  null  during  the  rest        The  stratus,  at  fiilUcloud,  includes  fogs,  mists,  and  The  ttra-  - 
of  the  day,  was  firom  three  to  four  lines  at  the  com-    extensive  sheets  of  vapour,  in  contact  with  the  surface  tiu,  or  fail. 
menoement  of  the  night ;  which  is  tri^e  what  I  gene-    of  the  earth.    This  doud  is  commonly  formed  by  the  aoud. 
ndly  observed  in  Europe  *  with  the  sune  iostrumeot    condensation  of  vapour,  at  the  close  of  the  day,  in  con* 
in  odm  weather."   Again  he  remarks,  <*  about  the  end   jnB<|u^nee  of  the 'diminution  of  the  daily  temperature* 
of  February  and  the  beginning  of  March,  the  bhie  cf   It  reaches  its  greatest  density  a  little  before  sunHrise* 
the  sky  is  less  intense,  the  hygrometer  iodicases  by  da-    and  generally  disappears  ub  t^e  temperature  of  the  day 
grees  greater  humidity,  the  stars  are  sometimes  veiled    advances.     In  some  instances,  however,  it  assumes  a 
by  a  thin  atFatum  of  vapours,  and  their  light  is  no   <more  permanent  character,  and  spreads  over  a  great 
longer  steady  and  pkmetary ;  th^  are  seen  twinkling   extent  of  country,  for  several  days  together.    A  parti- 
from  time  to  time  at  ftO^  above  the  horiaon.     The    cular  modification  of  these  clouds  hovered  over  the 
breexe,  at  thia  period,  becomes  less  strong,  less  regular,    greater  part  of  Europe  during  a  considerable  portion  of 
md  is  olten  inteminli«l  by  dead  calms*    Thedouds    theyaar  17M-  • 

iccamola^  toward  the  &  &  £•    They  appear  like  die*        The  cuauilus,  or  stacken*cloud,  is  distingished  by  The  curau. 
ant  mtrnnf^^"*!  with  outlines  strongly  marked.   *Fiiqbi    its  flsttteaed  base  and  tawesiqg  structure ;  and  is  com*  iui,  or 

■tacken- 
•  At  S4Uboiirg»|aBatatilhSildst  J«Da«in00mitoy{  ia  the  pfadaeCSu  DadMMsr  Paris  i  snd  sn  thstibklsadio.CaaiUs.       ^^"^' 
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rhyticat  posed  of  detached  clouds  collected  together  into  an  AC- 
C^eograpby.  cumulated  mafis.    Its  formation  genenrlly  commences 
a  little  af\er  sunrise;  and  it  disappears  towards  the 
evening,  when  it  is  resolved  into  the  stratus^  or  fall- 
cloud.     The  cumulus  seems  to  owe  its  formation  chief- 
ly to  electricity. 
'  The  cirrus  or  curl-cloudy  so  denominated  from  its 
resemblance  to  a  distended  lock  of  hair^  is  distinguish- 
ed from  other  clouds  by  its  thin  fleecy  appearance,  and 
the  continual  changes  of  form  to  which  it  is  liable  dur- 
ing its  existence.    The  cirrus-clouda  are  generally  at 
a  very  great  height  in  the  atmosphere,  their  elevation 
being  seldom  less  than  four  or  five  miles  above  the  sur- 
face of  the  earth.    The  Comoid  drrus^  which,  among 
the  vulgar,  has  received  the  name  of  the  gret^  mar^t  tatf, 
afibrds  a  good  example  of  this  species  t>f  cloud  ;  and 
when  it  retains  its  general  form  for  a  considerable 
length  of  time,  is  regarded  as  a  prognostic  of  a  gale  of 
wind  from  the  quarter  to  which  the  cloud  is  directed. 

The  nimbus,  or  rain-cloud,  is  affirmed  to  be  a  uniform 
precursor  of  rain.     Any  of  the  three  clouds  already  de- 
rain-cioud.  gcribed,  as  well  as  the  combinations  of  those  termed 
cumulo- stratus,  cirro-stratus,  and  cirro-cumulus,  may 
exist  in  the  atmosphere  without  being  accompanied  by 
rain ;  but  this  can  never  happen,  we  are  told,  with  the 
nimbus,  the  formation  of  which  always  produces  that 
phenomenon.     The  appearance  of  the  nimbus  is  de- 
scribed with  little  precision  by  the  author  of  the  new  . 
nomenclature  of  clouds;  and  indeed  it  seems  to  be 
rather  a  modified  state  of  the  other  forms,  than  a  dis- 
tinct species.    To  assert,  therefore,  that  rain  never 
falls  unless  this  cloud  be  previously  formed,  is  little 
better  than  to  maintain,  that  whatever  be  the  aspect  of 
the  sky,  it  never  rains  while  it  is  fair  weather. 
The  cumu«      The  cumulo-stratus,  or  twain-cloud,~  differs  from  the 
lo-ttratus,    itmple  cumtilus  by  a  greater  degree  of  density,  and  by 
consisting  of  several  congregated '  masses  of  clouds, 
piled  one  above  another.      The  lower  part  of  this 
cloud  is  generally  horizontal,  while  the  upper  part  is 
composed  of  large  swelling  piotuberances,  wnich  some- 
times tower,  in  the  most  gigantic  manner^  to  a  great 
height.    The  twain-cloud  is  frequently  resolved  into 
the  nimbus,  already  described,,  and  descends  in  rain. 

The  cirro-stratus,  or  wane-cloud,  is  commonly  of  an 
elongated  form;  possessing  a  great  horizontal  extent  in 
proportion  to  ite  thickness  or  depth.  Like  the  cirrus 
It  is  continually  changing  its  appearance,  and  seems  to 
derive  its  origin  ^om  that  cloud  as  it  subsides  into  the 
lower  regions  of  the  atmosphere.  From  its  changeable 
nature  it  has  been  called  the  wane-cloud.  The^  cirro- 
stratus  assumes  a  considerable  variety  of  aspects.  At 
one  time,  it  seems  to  consist  of  a  number  of  undulated 
bars  in  close  connexion,— a  form  which  graduates  into 
what  is  termed  the  mackerel-back  tiky  ;  at  another,  it 
puts  on  the  appearance  of  a~sword«-fish,  and  hovers  over 
the  summits  of  the  cumulo-stratus,  with  which  it  seems 
at  last  to  coalesce.  The  ethmoid  •  cirro-stratus,  which 
consists  of  small  rows  of  little  detached  clouds,  waved 
in  a  funicular-like  manner^  is  considered  a  certain  pre- 
cursor  of  stormy  weather. 

The  cirro-cumulus,  or  sonder-cloud,  is  composed  of 
a  great  number  of  distinct  clouds  of  moderate  size,  hav- 
ing a  roundish  form.  It  is  distinguished  from  the 
cTrro-stratus,  which  in  some  respects  it  resembles,  by 
the  greater  density  and  compactness  of  the  orbicular 
masses  of  which  it  consist*. 

These  distinctions  of  clouds,-  it  is  to  -be  suspected, 
have  more  of  the  semblance  than  the  realityof  scientific 
arrangement ;  and|  therefore,  without  dwelling  longer 
on  a  branch  of  meteorology,  which  is  scarcely  recom- 
mended to  our  attention  by  the  precision  of  ita-nomen* 
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dature,  we  shall  proceed  to  examine  tibemoreiaipoh  A  J 
tant  ph^nopncna  which  are  connected  with  thefonik^'*^ 
tion  of  rain.'    The  circmnstonces  upon  which  that  for*  ""^^ 
mation  depends  have  already  been  so  fully  explaiiMd 
tinder  the  articles  H vobometrv,  vol.  XI.  p.  597,  Mi. 
TBOROLO6Y,  vol.  XIV.  p.  164,  and  Pwbdicatics,  in  tJm 
volume,  p.  701,  that  it  is  altogether  nnnecessaty  tome 
any  additional  ilhistnftion  of  the  theoretical  prinople 
laid  down  in  these  articles,  farther  than  to  remark,  that  ^^ 
the  four  causes  of  change  of  temperature  in  the  atmo- 
spheric  strata,  to  which  we  have  ascribed  the  origb  of 
Clouds,  may  sJso  be  extended,  to  dtfilain  the  cause  of 
ram  fn  every  case  of  its  t)Ccurrenoe. 
'   The  rainy  season  takes  place  within  the  tropical  re-  Sum 
gions,  when  the  causes  which  concur  to  prodace  aa  in*  mn* 
termixture  of  the  atmospherical  ^rtita  t>peraie  with  the  ^^ 
fullest  effect.    In  some  tracts,  indeed,  wiihin  tlr»  tro- 
pics, it  rains  almost  incessantly  tlie  ii^oTe  year.  Tbos, 
m  the  immense  forest  of  Ooiana,  the  aan  and  the  itan 
are  seldom  visible^  and  it  often  rains  five  or  six  months 
without  the  smalle>t  interruption.     Humboldt  mei^ 
sured  the  rain  which  fell  on  the  1st  of  May  in  that 
humid  region,  and  found  that  during  the  space  of  fife 
hours  it  amounted  to  SI  lines  in  depth.    The  3d  of  the 
same  month  he  even  cqllected  14  linea  in  three  hours; 
and  he  assures  us,  that  the  observations  were  made  not 
during  a  shower,  but  in'  an  ordinary  rain.    Pers,  Ntu, 
V.  248. 

In  general,  however,  the  season  of  rains  and  stonu 
within  the  tropics  coincides  with  the  period  when  the  u 
sun  passes  through  the  zenith  of  the  place.      AttbeiiJ^ 
time,  on  the  north  side  of  the  equator,  the  rejpiW  " 
north-east  winds  cease ;  dead  calms  succeed ;  and  these 
are  afterwards  followed  by  strong  gales  from  the  sooth* 
east  and  south-west,  acoompainied  by  a  cloudy  atmo- 
sphere.     During  the  contmuance  of  the  noKb*east 
winds  in  that  hemisphere,  the  aerial  currents  are  con- 
tinually bringing  vast  masses  of  relatively  dry  ah*  to- 
wards the  tropics ;  the  atiDbsphere  over  the  equinoxial 
regions  is  thus  kept  in  a  state  of  humidity,  such  that 
the  point  of  deposition  is  considerably  below  the  mein 
temperature  of  the  season  ;  and  the  hot  air  of  the  tor* 
rid  2one  thus  partially  charged  with  noisture  rooonti 
aloft,  and  flows  in  opposite  directions  towards  the  two 
poles.     While  this  state  of  things  continues,  the  nsois- 
ture,  instead  of  being  accumulated  over  the  sones  where 
it  is  evaporated,  seems  to  be  wafted  towards  the  tem- 
perate regions  of  the  earth,  where  the  quantity  of  water 
that  descends  in  the  form  of  rain,  probably  exoeeditbit 
which  is  raised  by  evaporation.    On  the  other  band, 
as  the  sun  approaches  the  xenith  of  any  particular  ps> 
rallel,  the  trade  winds  become  less  regular ;  the  teo- 
perature  increases  ;  and  all  the  causes  which  contribute 
to  the  humidity  of  the  atmosphere  act  with  the  futtut 
vigour.     The  superincumbent  columns  of  air  are  soos 
saturated  with  vapours,  the  production  of  which  ii  ac- 
companied with  a  great  accumulation  of  electricity  ia 
the  hi|[her  regions  of  the  atmosphere.     At  length  a 
intermixture  of  the  strata  begins  to  tidce  place,  prods- 
-ced  chiefly,  it  would  appear,  by  the  electrical  a^ 
^ions;  the  precipitation  of  the  condensed  vapour  con* 
mences,  and  proceeds,  especially  during  the  day,  with 
•scarcely  any  mterruption.    The  rain  now  descends  is 
vast  sheets  of  water,— the  rivers,  raised  above  their  er- 
>dinary  level,  can  no  longer  be  confined  within  their 
.banks,  and  the  supply  they  receive  from  the  ekmds 
exceeding  the  discharge  by  their  diannels*  tfaeyspnad 
far  and  wide  over  the  adjacent  fields,  and  exhOxt,  «n 
•every  hand,  a  dreary  expanse  of  muddy  and  diseoIoa^ 
ed  waters.    This  state  of  things  undergoes  little  aken* 
tion,  until  the  ^un  returns  to  the  eigne  of  the  odier  h^ 
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^  misphtfe.    At  tfait  period  the  aerial  currents  from  the 
^J'  Immmoui  pole  are  renewed ;  and  the  air  which  flows 
1^  from  %  being  very  far  from  the  point  of  saturation^ 
the  Tiins  cease,  and  the  sky  resumes  its  former  clear- 
lb/  nes9  ind  serenity.    Humboldt's  Pert,  Nar.  iv.  404.   In 
in    lodiatheraost  remarkable  rainy  season  occurs  at  the  time 
of  the  sottth-west  monsoon.    It  extends  from  Africa  to 
the  Malay  peninsula^  and  deluges  all  the  intermediate 
countries,  within  certain  lines  of  latitude,  for  four 
months  in  the  year.    ''  In  the  South  of  India,"  we  are 
informed  by  Mr.  Elphinstone,   "  the  monsoon  com- 
mences about  the  beginning  of  June,  but  it  gets  later  as 
we  advance  towards  the  north.    Its  approach  is  an- 
nounced by  vast  masses  of  clouds  that  rise  from  the 
Indian  ocean,  and  advance  towards  the  north-east,  ga- 
thering and '  thickening  as  they  approach  the  land. 
After  some  threatening  days,  the  sky  assumes  a  trou- 
bled appearance  in  the  evening,  and  the  monsoon^  in 
genera],  sets  in  during  the  night     It  is  attended  with 
fuch  a  thunderstorm  as  can  scarcely  be  imagined  by 
those  who  have  only  seiin  that  phenomenon  m  a  tem- 
perate cliniate.    It  generally  begins  with  violent  blasts 
of  wind,  which  are  succeeded  by  floods  of  rain.    For 
lome  hours  lightning  is  seen  almost  without  intermis- 
sion ;  sometimes  it  only  illuminates  the  sky^  and  shows 
die  clouds  near  this  horizon ;  at  others,  it  discovers  the 
distant  hills,  and  again  leaves  all  in  darkness,  when,  in 
tn  instant,  it  appears  in  vivid  and  successive  flashes^ 
and  exhibits  the  nearest  objects  in  all  the  brightness  of 
day.    During  all  this  time  the  distant  thunder  never 
ceases  to  rollj  and  is  only  silenced  by  some  nearer'  peal> 
which  bursts  upon  thie  ear  with  such  a  sudden  and 
tremendous   crash  as  can  scarcely  fail  to  strike  the 
most  insensible  heart  with  awe.  At  length  the  thunder 
ceases,  and  nothing  is  heard  but  the  continued  pouring 
of  the  rain,  and  the  rushing  of  the  rising  streams.  The 
next  day  presents  a  gloomy  spectacle ;  the  rain  still 
descending  in  torrents,  scarcely  allows  a  view  of  the 
blackened  fields;   the  rivers    are  swollen    and  dis- 
coloured, and  aweep  along  with  them  the  hedges,  the 
huts,  and  the  remains  of  the  cultivation  which  was 
carried  on  during  the  dry  season,  in  their  beds. 

*<  This  lasts  for  some  days,  after  which  the  sky  clears, 
and  discovers  the  face  of  nature  changed  as  by  enchant- 
'  ment.    Before  the  storm  the  fields  were  parched  up, 
and  except  in  the  beds  of  the  rivers,  scarce  a  blade  of 
vegetation  was  to  be  seen ;  the  deamess  of  the  sky  was 
not  interrupted  by  a  single  cloud«  but  the  atmosphere 
was  loaded  with  dust,  which  was  suflScient  to  render 
distant  objects  dim^  as  in  a  mist,  and  to  make  the  sun 
appear  dull  and  discoloured,  till  he  attained  a  consider- 
able elevation ;  a  parching  wind  blew  like  a  blast  from 
a  furnace,  and  heated  wood,  iron,  and  every  other  solid 
material,  even  in  the  shade;  and  immediately  before 
the  monsoon  this  wind  had  been  succeeded  by  still 
more  sultry  calms.    But  when  the  first  violence  of  the 
itorm  is  over,  the  whole  earth  is  covered  with  a  sudden 
but  luxttriatit  werdnre ;  the  rivers  are  full  and  tran* 
qui! ;  the  air  is  pure  and  delicious ;  and  the  dcy  is  va- 
ried and  embellished  with  clouds.    From  this  time  the 
rain  falls  at  intervals  for  about  a  month,  when  it  comes 
on  again  with  great  violepce,  and  in  July  the  rains  are 
St  their  height;  during  the  third  month  they  rather 
diminish,  but  are  still  heavy ;  and,  in  September,  they 
gradually  abate^  and  are  often  suspended  till  near  the 
?nd  of  the  month,  when  they  depart  amidst  thunders 
uid  tfimaaia  aa  they  come. 

"SacD,*'  continnesMr.£]phinslone»'fis  the  monsoon 
n  the  greater  part  of  India.  It  is  not,  however,  with* 
}ut  some  drrersi|y,  iSb  principal  feature  of  which  is 
he  delay  in  iU  ebmmencementi  and  the  dimhmtion  of 
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the  quantity  of  rains  as  it  recedes  from  the  sea.   In  the*  Phjrsica! 
countries  which  are  the  subject  of  the  present  inquiry,  Geography. 
(Caubul,)  the  monsoon  is  felt  with  much  less  violence  ^^^nr^™^ 
Uian  in  India,  and  is  exhausted  at  no  great  distance 
from  the  sea,  so  that  no  trace  of  it  can  be  perceived  at 
Candahar.    A  remarkable  exception,  however,  to  the 
rule  is  to  be  observed  on  the  north- esst  of  Afghaunis- 
tan,  which,  althbugh  much  farther  from  the  sea  than 
CandAhar,  is  subject  to  the  monsoon,  and  what  is  equal- 
ly extraordinary,  receives  it  from  the  east."    To  ac-' 
count  for  this  anomaly,  Mr.  Elphinstone  suggests  the 
following  considerations,  which  seem  to  afford  a  goocf 
explanation  of  it :  *'  Most  part  of  the  tract  in  which  the 
kingdom  of  Caubul  lies,  is  to  leeward  of  Africa  and 
Arabia,  and  receives  only  the  vapours  of  the  narrow 
sea  between  its  southern  shores  and  the  latter  country, 
which  are  but  of  small  extent,  and  are  exhausted  in  the 
immediate  neighbourhood  of  the  coast.     India,  lying 
farther  east,  and  beyond  the  shelter  of  Africa,  the 
monsoon  spreads  over  it  without  obstruction,     it  is    - 
naturally  most  severe  near  the  sea,  from  whic|i  it  draws 
its  supplies,  and  is  exhausted  after  it  has  passed  over  a 
great  extent  of  land.    For  this  reason  the  rains  are 
more  or  less  plentiful  in  each  country,  according  to  its 
distance  from  the  sea,  except  in  those  near  high  moun- 
tains, which  arrest  the  clouds,  and  procure  a  larger 
supply  of  rain  for  the  neighbouring  tracts,  than  would 
have  fallen  to  their  share,  if  the  passage  of  the  clouds 
had  been  unobstructed. 

**  The  obstacle  presented  to  the  winds  and  ckmds  by  lofluenct 
the  mountains  has  another  effect  of  no  small  import*  ^'  ^^* 
ance.    The  south-west  monsoon  blows  over  the  ocean  "^o""'**"'- 
in  its  natural  direction ;  and  though  it  may  experience 
some  diversities  after  it  reaches  the  land,  its  general 
course  over  India  may  still  be  said  to  be  towards  .tha 
north-east,  till  it  is  exhausted  by  the  western  and  cen- 
tral parts  of  the  peninsula.  The  provinces  in  the  north- 
east receive  the  monsoon  in  a  different  manner:  the 
wind  which  brings  tfje  rains  to  that  part  of  the.  conti- 
nent originally  blows  from'  the  south. west  over  the  bay 
of  Bengal,  till  the  mountains  of  HemaUeh,(Himalayah, ) 
and  those  which  join  them  froin  the  south,  stop  its 
progress,  and  conipel  it  to  follow  their  course  towards 
the  north-west    The  prevailing  wind,  therefore,  in  the  » 

region  south-west  of  Hemalleh,  is  from  the  south-west, 
and  it  is  from  that  quarter  that  our  provinces  in  Bengal 
receive  their  rains.  But  when  the  wind  has  reached  so 
fiurto  the  north-* west  as  to  meet  with  Hindoo  Cooah,  it 
is  ittain  opposed  by  that  mountain,  and  turned  off  along 
its  face  towards  the  west,  till  it  meets  the  projection  (^ 
Hindoo  Coosh  and  the  range  of  Solimaum,  which  pre- 
vent its  fkrther  progress  in  that  direction,  or  at  least 
compel  it  to  part  with  the  clouds  with  which  it  was 
loaded.  The  effect  of  the  mountains,  in  stopping  the 
clouds  borne  by  this  wind,,  is  different  in  different 
places.  Near  the  sea,  where  the  clouds  are  still  in  a 
deep  mass,  part  i»  discharged  on  the  hills  and  the  coun- 
try beneaUi  them,  and  part  passes  up  to  the  N«W. ;  but 
part  makes  its  way  over  the  first  hills,  and  produces  the 
rains  in  Thibet."  £lphinstone'sii(;tf:oiia<  of  Caubul,^  126. 

The  effects  ofHhe  soutb-west  monsoon,  which  begins  Extent  of 
to  be  perceived  on  the  Malabar  coast  in  May,  are  felt  the  eifocts 
later  in  the  Mysore  territory.    At  Delhi,  the  rains  odht 
make  their  appearance  about  the  end  of  June,  and  the  ««»■<»"• 
fall  of  water  is  considerably  less  than  at  Calcutta  or  [^  [^fJ^^ 
Bombay.    Their  influence  extends  even  to  Nepaul ;  Hodic^* 
but  in  that  country,  though  showers  are  experienced  in  ratne. 
May  and  June>  the  perineal  rains  are  chiefly  felt  in 
July  and  August.    In  the  north  of  the  Punjaub,  near 
the  hills,  more  rain  falls  than  at  Delhi;  hut  in  the 
southward  of  that  district,  where  a  greater  uniformity 
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of  mir&ce  prevails,  the  rains  are  more  acasty.  The  re- 
gular monsoon,  however,  seema  to  eitend  itself  as  fisur 
west  as  the  utmost  boundary  of  the  Mekraun;  and 
though  the  rains  by  which  it  is  generally  accompanied 
in  its  progress  are  little  felt  over  Lower  Sinde,  they  are 
more  plentiful  in  Upper  Sinde  and  Domaun»  where 
they  are  the  principal  raii^s  of  the  year/  Beyond  a  line 
drawn  through  the  northern  part  of  the  table  land  of 
Kehiut,  and  the  northern  boundaries  of  Shorauhuk,  of 
Pisheen,  and  of  Zhobe,  to  the  source  of  the  Koorum, 
the  effects  of  the  monsoon  have  scarcely  been  traced ; 
but  on  the  eastern  coast  of  Asia,  it  determines  the  rainy 
season  as  far  to  the  northwiird  as  the  Japan  islands. 

In  the  northern  parts  of  India,  a  second  rain  is  expe- 
rienced about  the  time  of  the  winter  solstice,  whiph 
assumes  the  form  of  rain  or  snow  according  to  the  tern* 
perature  of  the  place.  This  rain,  which  is  partially 
felt  in  the  low  country,  extends  over  all  the  countries 
west  of  the  Indies  as  far  as  the  Hellespont.  A  spring 
rain  is  also  experienced  over  the  same  tract,  during  a 
period  which  extends  in  some  places  to  a  fortnight,  and 
in  others  to  a  month.  Both  this  and  the  winter  rain 
are  said  to  come  from  the  west. 

In  the  two  temperate  aones,  the  causes  which  give 
birth  to  the  precipitation  of  moisture  from  the  atmo- 
sphere  are  more  influenced  by  local  circumstances  than 
within  the  tropical  regions;  but,  in  each  of  these  artifi- 
cial  divisions  of  the  globe,  the  principal  rains  occur 
nearly  at  the  same  time  with  the  periodical  rains  in 
their  respective  hemispheres.  The  most  copious  rains 
in  Europe,  for  example,  take  place  in  June,  July,  and 
August,  and  are  uniformly  heaviest  in  the  vicinity  of 
mountaina.  As  the  rains  in  equatorial  America  (where 
the  general  direction  of  the  trade  wind  is  not  disturbed 
as  in  India  by  monsoons,)  are  first  experienced  on  the 
eastern  shores  of  the  continent,  and  gradually  extend- 
ed  to  the  table  land  of  the  interior,  so  in  the  temperate 
sones,  where  the  prevailing  current  is  westerly,  the 
rains  begin  to  windward,  being  first  felt  on  the  coasts 
of  Portugal,  France,  and  the  British  isles,  and  afler* 
wards  more  sparingly  in  the  countries  to  the  eastward. 
The  same  remark  may  be  applied  to  that  part  of  the 
transatlantic  continent  which  lies  between  the  tropic  of 
Cancer  and  the  arctic  circle.  The  Altaian  chain  in  Eu- 
rope, and  the  Rocky  Mountains  in  America,  both  fol- 
lowing nearly  the  direction  of  the  meridian,  seem  to 
produce  similar  effects  upon  the  hygrometric  state  of 
the  atmosphere  to  the  eastward  of  them ;  and  after  the 
view^  which  we  have  already  given  of  the  manner  in 
whidi  moisture  is  separated  from  the  air,  as  it  is  trans- 
ported over  elevated  land,  it  will  be  easy  to  perceive 
the  reason  of  its  great  dryness  in  both  cases. 

In  the  article  Hyorombtry,  vol  IX.  p.  597,  we  have 
given  a  table  of  the  quantity  of  rain,  whidi,  agreeably 
to  the  theoretical  principles  there  laid  down,  ought  to 
fall  in  the  different  parallels  of  latitude.  On  account 
of  the  powerful  effect  of  mountains  in  producing  that 
intermixture  of  the  atmospheric  strata  by  which  rain  is 
chiefly  occasioned,  it  cannot  be  supposed  that  the  table 
alluded  to  is  strictly  applicable  in  all  cases  *.  It  will 
be  found,  however,  to  exhibit,  with  considerable  accu- 
racy* the  mean  results,  when  these  are  not  affected  by 
local  and  adventitioas  circumstances.    Thus  at  Vera 


Crux,  in  latitude  19^  12',  the  quantity  of  rain  by  theorj  hji 
should,  according  to  the  table*  be  63.5  inches ;  lunr  it  Oc^ 
appeara  by  the  accurate  observationa  of  M.  deCostmsoi  Wy 
(Humboldt's  Pers,  Nar,  v.  347«)  that  the  actualqaia! 
tity  was  624  inches.    Again,  at  Charleston,  in  Soath 
Carolina,  in  latitude  32*"  4(y,  the  quantity  of  rtin  ii,  by 
a  mean  of  fifteen  years  t  48  inclUes,  {PkiL  TrnL 
vol.  xlviii.)  and  by  the  table  43^.    The  quantity  of 
rain   observed  to  fall  in  Madeira,  which  lies  onder 
the  same  parallel,  varied,  by  the  observations  of  Dr. 
Heberden,   from  23  to  49  inches.      Lastty,  to  take 
an  example  in  the  higher  latitudes  of  the  temper- 
ate zones,  the  quantity  of  rain  observed  to  fill  at 
Perth,  in  lat  56''  23^  was,  bv  an  average  of  six  years, 
21.5  inches,  and,  by  the  table  referred  to,  it  ought  to 
be  21    inches.    These    coincidences   are  sufficiently 
exact  to  show,  that  the  table  indicatea,  with  consider- 
able accuracy,  the  mean  quantity  of  rain  correspondiog  ^^ 
to  the  different  parallels  of  latitude  ;  but  the  ooirect.  ^j^ 
ness  of  the  principles  from  which  it  is  deduced  will  be  »■• 
still  better  perceived,  by  comparing  the  mean  quantity  ^i 
of  rain  which  it  gives  for  tne  whole  globe  with  the  P"" 
mean  quantity  as  determined  by  actual  observatioa. 
Now,  if  the  sum  of  the  quantities  in  the  table  be  divid- 
ed by  the  number  of  parallels  to  which  they  refer,  the 
mean  result  will  be  found  36.17  inches^  which,  accord- 
ing to  the  table,  should  be  the  mean  annual  auan^ty 
of  rain  for  the  globe.    But  the  same  quantity  a^occd 
bv  Cotte,  as  the  mean  of  the  observations  for  147 
places,  is  34.7  inches;  which  differa  from  the  shore 
result  only  about  l-30th  part  of  the  whole  quantity. 

It  ought  to  be  mentioned,  however,  that  the  quantity  i^ 
of  rain  which  has  been  observed  to  &11  in  some  parti-  u 
cular  places  greatly  exceeds  the  quantity  given  by  the  <rH 
table  as  due  to  the  latitude  ;  thus,  105  inches  of  tain  "H 
have  been  observed  to  fall  during  a  year  in  the  island  "^ 
of  Grenada,  and  even  150  inches  at  Leogane,  in  the  ^ 
island  of  St  Domingo.  ^Malte-Brun,  Geog,  voL  L  p. 
S68.)  At  Bombay  110  mches  were  observed  in  the  , 
year  1790  to  fall  between  the  15th  of  May  and  the  1 
18th  of  October.  But  these  results  are  uncoofflOD, 
and  must  be  ascribed  either  to  peculiarly  of  situatioQ 
or  the  concurrence  of  very  remarkable  drcanutancei 

In  some  instances  a  very  great  quantity  of  rain  has  jui 
been  observed  to  &11,  during  a  short  time,  even  at  iM 
places  where  the  annual  quantity  ia  inoonsiderahlt  »• 
Thus  13  inches  2  lines  have  been  observed  to  fallatV|[ 
Viviers  in  the  space  of  eighteen  houra— a  quantity 
which  exceeds  in  degree  the  tropical  rains  on  the  binki 
of  the  Oroonoko,  where,  Humboldt  informs  us,  he  ob- 
served 18  lines  in  three  hours,  and  48.2  lines  in  nine 
hours.    {Pers.  Nan  v.  347* )    But  even  this  quantity, 
great  as  it  is,  is  surpassed  by  a  rain  at  Montpdlia, 
which  produced  an  inch  of  water  in  an  hour  J.  (Jows> 
de  Phtfs.  viii.  437*  I^id.  ix.  391.)    In  India,  the  quia* 
tity  of  rain  which  descends  in  a  short  time  pofaapi 
'exceeds  any  thing  that  we  have  stated;  butaaithai 
seldom  been  measured  by  a  rain-gage,  it  can  only  be 
conjectured  to  be  very  great  from  the  instantaneoiu  ef- 
fects which  it  produces  upon  small  streams  and  rim- 
lets.  Mr.  Elphinstone,  in  his  account  of  the  mission  to 
Caubul,  mentions  a  remarkable  instance  of  the  sodden 
swelling  of  a  brook  which  is  well  calculatfd  to  iUut- 


*  How  tciy  mncfa  the  qoaotity  of  nin^  which  falls  at  a  place,  may  be  modified  by  local  drcomstaDces,  we  learn  by  a  itiihiag  Act  neo* 
tioned  by  Humboldt  **  The  port  of  Cumana  is  only  seven  uautical  leagues  from  Cumanacoa*  It  scarcely  ever  raixis  at  the  fiivt  of  tbo* 
]daces,  while  in  the  second  there  are  seven  months  of  wintry  (rainy)  weather.*'  Pers.  Nar.  iiL  p.  54. 

-f  By  taking  a  mean  of  the  rainiest  year,  in  which  the  quantity  of  rain  was  65.962  inches,  and  of  the  driest,  la  wkWi  ll  warsaly  SiM9 
inches.  Dr.  Young  (Nat.  Phik  ii.  477.)  has  stated  the  annual  quntity  otttin  at  Chartoston  to  be  60i9  iiubfli. 

t  On  the  7th  of  Ocmbcr,  1883,  a  rain,  which  cootiaued  at  Perth  for  fiAecn  bean.  yieUad  2.1  iochc%  vl^ib,  thoi«h  fmily  1»  (^ 
ihe  qvantity  mentioned  in  the  teat,  has  seldom  been  surpassed  ia  this  cooniry,  at  that  seaaon  of  tha  jmu  Ts  fiilliman^a  JGwym^  nl*  i** 
p.  S75,  h  i»  aftimcd  tliat  twelve  feet  scren  laches  of  water  fell  at  the  Isle  of  Cayenne,  from  thclst  to  the  24th  of  l^b. 
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^;iical  trate  this.    It  occurred  in  his  journey  between  the 
P^7*  Indus  sDcI  Hjrdaspes,  and  is  described  in  the  following 
V^  terms:  "  On  one  occasion,  the  rear  guard,  with  some 
gentlemen  of  the  mission,  were  cut  off  from  the  rest  by 
the  swelling  of  a  brook,  which  had  been  a  foot  deep 
wbeB  they  began  to  cross.     It  came  down  with  sur- 
prising Tiolenoe,  carrying  away  tome  loaded  camels 
that  were  crossing  at  the  time,  and  rising  about  ten 
feet  within  a  minute.    Such  was  its  force,  that  it  ran 
in  wsTes  like  the  sea,  and  rose  against  the  bank  in  a 
ridge  like  the  surf  on  the  coast  of  CoromandeL"— EU 
phinstone's  CauM,  p.  78. 
vnu*     The  atmual  quantity  of  rain  which  falls  at  the  same 

x^  pisce,  in  different  seasons,  is  subject  to  some  irregula- 
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rity.    Toaldo,  indeed,  has  endeavoured  to  show,  from    Physical 
a  great  number  of  observations,  that  the  very  rainy  Geography, 
seasons  return  after  an  interval  of  nineteen  years,  ac-  *    ^  "    ' 
cording  to  the  terms  of  the  cycle  of  Saros ;  but'  this 
opinion,  though  countenanced  by  some  striking  resem- 
blances  between  the  seasons  quoted  in  support  of  it,  is 
far  from  being  established  by  a  sufficiently  extensive 
induction  of  facts,  to  render  it  more  than  a  plausible 
hypothesis.    At  the  same  time,  as  the  subject  is  not 
destitute  of  interest,  and  merits  the  attention  of  other 
observers,  we  shall  subjoin  a  table  from  the  meteorolo- 
gical works  of  Cotte,  in  which  the  characteristic  seasons 
are  distributed,  acc<n*ding  to  the  cycles  referred  to,  in 
periods  of  nineteen  years. 


Firrt     Seeond 

Third 

Fotuth 

Fifth 

Sixth      Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twefth 

Chanetsr  of  the  Seaaoqe. 

Poiod.   Period. 

Pariod. 
1719 

Pariod* 

Period* 

Period. 

Period; 

11 ,  ,1 , 1 

Period. 

Period. 

1081 

1700 

1738 

1757 

1776 

1795 

1814 

1833 

1859 

1871 

1890 

Wirai  and  diy. 

1«68 

1701 

1790 

1789 

1758 

1777 

1796 

1815 

1834 

1853 

1879 

1891 

Variable,  moist. 

1683 

1709 

1791 

1740 

1759 

1778 

1797 

1816 

1835 

1854 

1873 

1099 

Variable. 

1664 

1703 

1799 

1741 

1760 

1779 

1798 

1817 

1836 

1855 

1874 

1893 

Warm  and  drr. 

1685 

1704 

1723 

1742 

1761 

1780 

1799 

1818 

1837 

1856 

1875 

1894 

Do.               ' 

1686 

1705 

1794 

1743 

1769 

1781 

1800 

1819 

1838 

1857 

1876 

1895 

Do. 

1687 

1706 

1795 

1744 

1763 

1789 

1801 

1890 

1839 

1858 

1877 

1896 

Gold  and  moiit. 

1688 

1707 

1796 

1745 

1764 

1783 

1809 

1891 

1840 

1859 

1878 

1897 

MUd  and  drf. 

1089 

1706 

1797 

1746 

1765 

1784 

1803 

1899 

1841 

1860 

1879 

1898 

OidiiMuy. 

1690 

1709 

1798 

1747 

1766 

1785 

1804 

1893 

1849 

1861 

1880 

1899 

Cold  aod  moiit. 

1691 

1710 

1729 

1748 

1767 

1786 

1805 

1824 

1843 

1862 

1881 

1900 

Cold,  tolerably  dry. 

1692 

1711 

1730 

1749 

1768 

1787 

1806 

1825 

1844 

1863 

1889 

1901 

Ordinary  oold  and  moist 

1693 

1719 

1731 

1750 

1769 

1788 

1807 

1896 

1845 

1864 

1883 

1902 

Cold  and  moist. 

1694 

I71S 

1739 

1751 

1770 

1789 

1808 

1897 

1846 

1865 

1884 

1903 

Rather  eold  and  moist. 

1095 

1714 

1733 

1759 

1771 

1790 

1809 

1898 

1847 

1866 

1885 

1904 

Otdinarr.               * 

1696 

1715 

1734 

1753 

1779 

1791 

1810 

1899 

1846 

1867 

1886 

1905 

Do. 

1697 

1716 

1735 

1754 

1773 

1792 

1811 

1830 

1748 

1868 

1887 

1906 

Cold  and  dry. 

1698 

1717 

1736 

1755 

1774 

1793 

1819 

1831 

1850 

1869 

1888 

1907 

Variable,  moist. 

1699     1718 

1737     1756 

1775 

1794 

1813     1832     1851 

1870     1889 

1908 

Warm  and  dry.                   1 

ir       The  similarly  which  is  supposed  to  exist  between 
V-  the  seaaona,  of  years  returning  after  an  interval  of 
^    nineteen  jemca,  is  principally  ascribed  to  the  influenoe 
which  the  moon  exerts  upon  the  atmosphere  of  the 
eirtbj  it  being  well  known  to  astronomers  that  the 
J   moon's  nodea  make  almost  .-exactly  nineteen  complete 
t    revolutiona  in  223  lunaUons ;  so  that,  after  a  lapse  of  a 
Ae  little  more  than  eighteen  years,  the  sun,  the  moon,  and 
the  node  are  again  nearly  in  the  same  position.    To 
this  period  Toudo  has  added  another^  depending  upon 
the  angular  position  of  the  axis  ok  the  lunar  orbit. 
This  line  haa  a  prcwreasive  motion,  like  that  of  the 
earth's  orbit,  and  makes  an  entire  revolution,  relatively 
to  the  fixed  stars,  in  a  little  more  than  nine  years. 
Toaldo  was  led  to  infer  some  connexion  between  this 
period,  and  the  recurrence  of  similar  seasons,  by  finding 
from  observations,  during  a  considerable  length  of 
time,  that  tbe  amounts  of  the  quantities  of  rain  for  nine 
successive  years  were  always  equal,  or  nearly  so,  both 
at  Padua  and  Paris.    It  remains,  however,  to  be  deter- 
mined, to  what  extent  these  conclusions,  admitting 
them  to  be  well  founded  with  r^;ard  to  these  places, 
can  be    applied  to  other  puts  of  the  globe  whose 
geographical  situation  is  different    If  we  compare  the 
yean  in  which«  acoordiog  to  Humboldt,  the  greatest 
quantity  of  rain  fell  at  Mexico,  viz.  the  years  155S, 
1580,  l604f,  1607,  l629i  164a,  1 675, 1707*  1732,  1748, 
1772,  and  1795,  we  neither  discover  a  coinddenoe  of 
seasona  betweeli  these  vears  aod  the  corresponding 
jeara  ef  tba  cycle,  nor,  unless  in  one  instance,  any  thi^g 
like  an  approach  to  a  period,  either  of  nine  or  nine- 
teen yeara.     For  an  excellent  dissertation  on  the  influ- 
ence of  the  moon  upon  the  weather,  see  a  paper  of 
Dr.  Horslejf  in  the  65th  volume  of  the  PhU,  Trans. 
But  whatever  foundation  there  may  be  for  the  opinion. 


of  rainy  seasons  occurring  at  regular  periods,  it  ia  cer-  R«mark- 
tain,  that  the  quantity  of  water  which  desoendis  from  the  able 
sky  varies  greatly  in  different  seasons  at  the  same  place:  changes  in 
Thus,  the  quantity  of  rain  observed  at  Lyndon,  in  Rut-  '^*  humi. 
landshire,  for  1740,  1741, 1742,  and  1743,  was  66,361  ucJ^J^'" 
inches,  whereas,  that  observed  at  the  same  place  in  1772,  pieces 
1 773,  1 774,  and  1 775,  was  nearly  double,  bemg  1 24.957 
inches.  (PhiL  Trans,  for  these  years.)    The  quantity  of 
rain  which  is  experienced  in  the  Karroo,  or  Caffrarian 
desert,  is  affirmed  to  be  much  less  now  than  in  former 
years;  and  a  change  of  the  same  kind  is  affirmed  to 
have  taken  place  in  the  Steppes  of  central  Asia,  and 
even  in  the  humid  regions  of  Guiana.  In  the  arid  plains  lUiriont  or 
of  the  great  desert  of  Africa  these  vicissitudes  are  uu-  greiit  dry- 
known,  because,  in  that  barren  waste,  it  is  rare  that  rain  oeu. 
ever  falls  at  all.  "  When  I  was  at  Toaer,"  says  Dr.  Shaw, 
"  we  had  a  small  driaxling  shower  that  continued  for 
the  space  of  two  hours ;  and  so  little  provision  waa  aaade 
against  accidents  of  the  kind,  that  several  of  the  houses 
(built  only  with  palm  branches  aod  tiles  baked  in  the 
sun)  fell  down  by  imbibing  the  moisture."    ShaWs 
Travels,  p.  219.    ^he  desert  of  Muerto  in  New  Spain, 
a  plain  30  leagues  in  extent,  appears  to  be  nearlv  as 
destitute  of  water  as  the  Sahara  of  Africa.    The  whole 
of  this  country,  is,  in  j^eneral,  in  a  frightful  state  of 
aridity;  for  the  mountains  de  Los  Marsoa,  situate  to 
the  east  of  the  road  from  Durango  to  Santa  Fe,  do  not 
give  rise  toa  aingle  brook.  Hund).  New  Spain,  ii.  SlO. 
Along  the  coast  of  Peru  rain  is  so  rare  a  phenomenon,  ReaMn 
that  its  appearance  in  any  particular  season  is  noticed  as  why  it  doea 
a  remarkable  event ;  but  an  ample  supply  of  moisture  not  rain  at 
is  af&rded  by  the  garuas,  or  dense  fogs,  which  prevail  ^'^''"- 
duriqg  the  greater  part  of  the  year  in  that  extraor^ii- 
xiary  region.     Ulloa  has  attempt  to  explain  the  rea- 
son of  ^s  singular  state  of  the  atmosphere  over  that 


516 


PHYSICAL  GEOGRAPHY. 


Phytic<il    part  of  Peru,  by  assuming,  that  at  a  certain  height 
GeogrAphy,  above  the  surface  of  the  earth,  the  winds  blow  with 
^*— 'Y^"*^  more  violence  than  either  above  or  below  it ;  that  rain 
is  formed  a  little  above  the  lower  limits  of  this  ventose 
region ;  but  that  the  vesicular  vapour  which  either  re* 
mains  below,  or  mounts  above  iti  cannot  be  reduced 
to  a  state  to  produce  rain.     By  a  gratuitous  accommo- 
dation of  facts  to  this  hypothesis,  he  afterwards  en- 
deavours to  explain  why  the  vapour  is  kept  at  one 
season  of  the  year  below  the  region  where  rain  is 
formed;  and  why  at  another  it  is  wafled  above  it, 
without  being  in  either  case  followed  by  that  copious 
precipitation  of  condensed  vapour  which  constitutes 
rain.    (^Ulloa,  ii.  67.)    The  true  cause,  however,  of  the 
want  of  rain  in  this  part  of  Peru,  is  to  be  sought  for 
in  the  general  fact,  which  we  have  already  stated  and 
illustrated ;  namely,  that  the  leeward  sides  of  extensive 
tracts  of  land,  must  always  be  less  subject  to  tain  than 
the  parts  to  windward.    The  coast  of  Peru  receives 
the  air  which  has  been  transported  by  the  trade  winds 
over  the  summits  of  the  Andes,  and  consequently  after 
it  hus  been  deprived  of  almost  the  whole  of  its  mois- 
ture.    Hence  though  the  absolute  quantity  of  vapour, 
which  the  air  holds  in  admixture  with  it,  is  by  this 
means  greatly  diminished,  the  relative  humidity  must 
be  maintained  all  the  time  that  the  air  is  ascending  the 
Cordilleras  in  a  maximum  state ;  so  that  the  air,  when 
it  reaches  the  tops  of  these  mountains,  though  it  may 
no  longer  contain  a  sufficient  quantity  of  moisture  to 
produce  rain,  is  still  sufficiently  humid  to  occasion  per- 
petual fogs  and  mists,  at  the  reduced  temperature  to 
which  it  is  brought  in  those  elevated  regions. 
Hail  and         Having  described,  under  Mbteorologt,  vol.  XIV.  p. 
•now.  I67i  the  manner  in  which  hail  and  snow  are  supposed 

to  be  formed,  it  is  only  necessary  at  present  to  advert 
briefly  to  some  circumstances  connected  v^ith  these 
modes  of  the  condensation  of  atmospheric  vapour  in 
different  zones.  In  the  case  of  hail  there  are  some  dif- 
ficulties to  be  solved,  to  which  an  explanation  of  the 
origin  of  snow  does  not  seem  to  be  liable.  If  the  air 
contain  the  requisite  quantity  of  humidity,  snow  is  ge- 
nerally observed  to  fall  when  the  mean  temperature  of 
the  place  descends  below  the  freezing  point ;  whereas 
hail  is  most  frequently  experienced  at  seasons,  when 
the  temperature  of  the  lower  regions  of  the  air  is  far- 
thest removed  from  that  point.  Nor  is  this  the  only 
difficulty  connected  with  the  history  of  hail :  it  is  a  well- 
Hail  never  established  fact,  that  hail  seldom  or  never  falls  within 
observed  to  the  tropical  regions  or  plains,  whose  height  above  the 
failonihc   level  of  the  sea  is  less  than  1500  or  2000  feet.     The 

cquatona    ^^i    supposition  we  can  make  to  reconcile  this  fact 
plains,  near      •i^i  ««  /*■  •>  Mt 

the  level  of  ^'^°  ^^^  knowledge  of  the  constitution  of  the  atmo- 
the  tea.  sphere  is,  that  the  hail,  after  being  formed  at  the  same 
height  above  plains  and  elevated  table  lands,  is  again 
melted  in  passing  through  the  lower  strata  of  the  air, 
the  mean  temperature  of  which  in  these  regions  is  from 
75®  to  80°.  This  explanation,  however,  is  far  from  be- 
ing completely  satisfactory.  In  many  parts  of  the  tem- 
perate  zone,  the  heat  of  the  plains  is  little  inferior  to 
that  which  is  experienced  within  the  tropics ;  and  dur- 
ing  the  heat  of  summer,  the  decrement  of  heat  follows, 
in  both  cases,  nearly  the  same  law.  If  then  the  absence 
of  hail  within  the  torrid  zone,  at  the  level  of  the  sea, 
be  produced  by  the  melting  of  the  hailstones  in  crossing 
the  lower  strata  of  the  air,  we  must  assume  with  Hum- 
boldt ( Pen,  Nar.  iv.  537.)  that  these  hailstones,  at  the 
moment  of  their  formation,  are  larger  in  the  temperate 
than  the  torrid  zone.  How  far  we  are  entitled  to  as- 
sume this  supposition,  must  be  determined  by  future 
observation.  It  is  certain,  that  in  some  cases  at  least 
the  magnitude  of  the  hailstones,  which  have  been  seen 


to  fall  in  various  parts  of  Europe,  haa  been  such,  ss  to  Pbri«J 
render  it  impossible  for  complete  liquefaction  to  take  ^«wiii 
place  during  their  fall  through  SOOO  feet,  even  though  ^*^ 
the  temperature  of  the  lower  strata  of  the  atmwphere 
at  jthe  time  had  greatly  exceeded  that  of  the  tropical  ra- 

giona.  In  the  Transactions  of  the  Royal  Society  of  Edin- 
burgh, we  find  an  interesting  account,  by  Mr.  Neill,  of  a 
hail  shower  which  fell  in  Orkney,  on  the  24th  of  June,  i 
1818,  from  which  we  learn,  that  some  of  the  masses  of  { 
ice  were  nearly  half  a  pound  in  weight,  and  that  though 
the  weather  was  warm,  many  of  these  remained  undis- 
solved on  the  ground  for  more  than  an  hour.  (Trans, 
Roy.  Soc>  Edin,  ix.  187.)  Dr.  Halley  gives  a  descrip- 
tion of  a  similar  storm  which  took  place  in  Wales,  on 
the  S9th  of  April,  1697>  in  which  he  states  that  some 
of  the  hail  stones  weighed  five  ounces,  and  produced 
much  damage  over  a  tract  of  country  nearly  sixty  nules 
in  extent     (Phil,  Trans.  Lowthorpe's  Atridg,  ii.  145. 

But  if  we  are  unable  to  give  a  satisfactory  account  Shovin 
of  the  formation  of  hail,  it  is  no  less  difficult  to  explain  otpa-u 
the  origin  of  showers  ofvarious  kinds  of  organized  mit*"^'*' 
ter,  which  have  been  affirmed  to  descend  from  the  up- 
per regions  of  the  atmosphere.    The  only  f^usible  hy- 
pothesis that  can  be  offered  to  account  for  phenomena 
so  extraordinary,  as  showers  of  vegetable  productions, 
reptiles,  fishes,  &c.  {PhiL  Trans.  No.  21,  p.  S77*  No. 
188,  p.  281.     No.  S45,  p.  28g.     Sigaud  Lafond,  Dtd- 
de  Merv.  de  la  Nature,  iii.  p.  196.)  is,  that  the  subatan- 
ces  observed  to  fall  had  been  previously  caught  by  a 
whirlwind,  and  borne  aloft  in  the  air,  from  which  they 
had  afterwards  descended  in  the  form  of  showers. 

We  shall  conclude  the  account  of  the  atmosphere  Ap9a> 
with  a  few  observations  upon  its  relations  to  light   In  »««( 
every  region  of  the  earth,  the  face  of  the  sky  presents  ^  '^[ 
an  aspect  which  is  in  some  measure  peculiar  to  its '"'.. 
geographical  situation.     The  imaginary  vault  to  whose  ^^j^ 
concave   surface   we  refer  the  position  of  the  hea- 
venly bodies,  seems  to  be  most  elevated  in  the  equa- 
torial regions,  and  diminishes  in  apparent  altitude 
as  we  advance  towards  the  poles.     This  is  evidently 
owing  to  the  decrement  of  heat  in  the  atmospheric  co- 
lumns being  more  rapid  as  we  recede  from  the  equator, 
and  the  vapour  they  coiitain  being  less  perfectly  dis- 
solved.    The  region  of  clouds  becomes  depressed  in  a 
corresponding  degree,  especially  In  situations  where  the 
inequalities  of  the  earth's  surface  contribute  to  intermix 
the  different  strata  of  the  air.    Travellers  who  have 
visited  the  various  regions  of  the  globe,  agree  in  repre- 
senting the  sky  whicn  prevails  over  the  scattered  iilts 
of  the  Pacific  ocean,  as  possessing  a  serenity  and  a  pu- 
rity which  is  altogether  unknown  in  leas  genial  clnnes. 
This  remarkable  purity  of  the  atmosphere  is  even  to  be 
found,  in  particular  situations,  at  a  considerable  db-abi 
tance  from  the  equator.     Thus  the  sky  of  California,  «|^ 
where  the  soil  is,  in  the  highest  degree,  sandy  and  ^ 
arid,  is  constantly  serene,  and  of  a  deep  blue;  snd^ 
should  any  clouds  appear  for  a  moment,  at  the  setting  o,.^^ 
of  the  sun  they  display  thfe  most  beautifiil  shades  mM 
violet,  purple,  and  green.     *•  All  who  have  been  in  o«H 
this  country,"  says  Humboldt,  *'  preserve  the  recoWec- 
tion  of  the  extraordinary  beauty  of  thie  phenomenon, 
which  depends  on  a  particular  state  of  the  vesicalsr 
vapour,  and  the  purity  of  the  air  in  these  climttes.** 
{New  Spain,  ii.  826.)    In  like  manner,  the  dryness  of 
the  columns  of  air,  which  iacessantly  rise  over  the 
great  desert  of  Africa,  and  which  are  wafted  by  the 
east  wind  across  the  Atlantic  ocean,  gives  to  the  atmo-  q^ 
sphere  of  the  Canary  islands  a  tranmrency  which  sor*  ctoi^ 
passes  that  of  the  boasted  sky  of  Itiuy  and  Na^es,fi)diiid 
even  rivals  in  beauty  the  serene  and  cloudlets  air  whidi 
is  experienced  in  most  of  the  Padfic  iaiea.    It  is  this 
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^  parity  ofthe  atmosphere  which  heighteoB  the  bright* 
F*P^J'  ness  (it  the  vegetauble  colouring  "within  the  tropical 
"v^^  sones,  and  imparts  to  the  face  of  nature  that  indescrib- 
able aoftness  of  ootline,  that  richness  of  hues,  and  that 
harmonious  contrast  of  light  and  shade,  which  so  rare- 
ly charm  the  eye  of  the  painter  in  our  variable  climate, 
lu  influence  over  the  moral  qualities  of  our  species, 
though  greatly  over-rated  by  some  writers  of  reputa- 
tion^ is  far  from  being  inconsiderable ;  for  it  cannot  be 
denied,  that  a  serenity  of  the  sky  is  calculated  to  in- 
spire a  corresponding  frame  of  mind,  while  a  dark  and 
lowering  atmosphere  is  no  less  6tted  to  fill  the  soul 
with  gloomy  and  melancholy  ideas. 
pat.    The  greatest  transparency  of  the  sky  is  not  to  be 
*"*(*'  foondi  even  within  the  tropics,  at  the  summit  of  moun- 
^    tains.    With  the  exception  of  a  few  barren  plains  in 
JJ[^  Mexico  and  Peru,  the  very  elevated  table  lands  which 
^of  crown  the  tops  of  the  Cordilleras,  possess  a  cloudy  and 
iMK.  variable  climate.  An  extreme  purity  of  the  atmosphere^, 
such  as  prevails  in  the  low  regions  during  the  dry  sea* 
son,  compensates  for  the  greater  tenuity  of  the  air,  pro- 
duced by  elevation,  while  the  higher  strata  of  the  atmo- 
sphere, when  they  envelop  the  summit  of  lofW  moun« 
tains,  are  always  liable  to  suffer  sudden  changes  in  their 
transparency,  which  more  than  counteract  the  advan- 
tages derived  from  the  more  partial  extinction  of  light 
Over  the  ocean  the  sky  exhibits  a  paler  blue  than 
over  the  land.    When,  from  the  summit  of  the  Andes^ 
the  eye  is  dnrected  toward  the  Great  South  Sea,  a  haai- 
nets,  uniformly  spread  to  about  10,000  feet  in  height, 
IS  observed  to  cover^  as  with  a  thin  veil,  ,the  sur&ce  of 
the  ocean.     This  appearance  takes  place  in  a  season 
when  the  atpiospfaere,  viewed  from  the  coast  or  at  sea, 
appears  pore  and  transparent,  and  the  existence  of  the 
opaque  vapour  is  announced  to  navigators  only  by  the 
little  intensity  of  the  axure  colour  of  the  sky.  (Hum- 
boldt's Pert.  Nor,  ii.  99«)    For  the  cause  of  the  blue 
colour  of  the  sky  we  refer  to  Cyanomkter  ;  and  for 
other  optical  appearances  exhibited  by  the  atmosphere  to 
Fata  Mobgama,  and  Mzraob,  under  the  article  Opticb, 
Vol.  XV.  p.  6l7-    See  also  Atmosphbre,  Halo,  &c. 
For  the  mechanical  properties  of  the  atmosphere  we 
refer  to  Pneumatics  ;  and  for  its  chemical  constitu* 
tion,  to  Chsmxstby. 

Sect.  III.— Qf  <Ae  Agueout  Parts  of  ike  Globe, 

The  great  reservoir  of  water  from  which  that  fluid 
is  distributed  over  the  surface  of  the  globe,  under  the 
form  of  atmoepberic  vapour,  and  through  all  the  modi- 
fications of  its  eiistenoe,  till  it  is  aigain  reduced  to  the 
liquid  state,  and  rolled  back  in  rivers  to  its  original 
source,  is  the  ocean.    As  almost  all  rivers  discharge 
themselves  into  the  sea,  so  it  is  chiefly  from  that  im- 
mense volume  of  water  that  they  incessantly  receive 
^  their  supplies.    The  vapour,  which  is  slowly  but  oon- 
*  tinually  raised  by  evaporation  from  the  surface  of  the 
ocean,  is  afterwards  wafted  by  the  aerial  currents  we 
have  already  described,  and  difiiised  over  the  face  of 
the  land.     The  diange  of  temperature  to  which  it  is 
thos  exposed,  during  its  progress  from  the  warmer  to 
the  colder  regums,  partly  by  the  current  of  air,  which 
always  flows  in  the  higher  regions  of  the  a^osphere 
from  the  eauator  towards  each  pole,  and  partly  hj  the 
variable  winds  which  transport  it  over  mountainous 
tracts  of  the  earth's  sur&ce,  causes  a  portion  of  the  va- 
pour to  retom  to  the  liquid  condition,  and  resume  the 
form  of  water.    The  precipitated  vapour,  in  whatever 
aute  it  descends,  is  gradually  unitai  after  it  reaches 
the  ground   into  numberless  rills,  whichj  by  their 
junction,  give  birth  to  rivulets,  and  these,  in  their  turn, 
to  larger  oollections  of  water.    In  this  manner  rivers 


are  formed,  some  of  which,  after  receiving  from  a  great  Fhy^icai 
extent  of  country  an  innumerable  multitude  of  tribu- ^'^^'^P^/ 
tary  streams,  roll  on  towards  the  ocean  with  a  volume  ' 
of  water  that  excites  the  utmost  astonishment  when  we. 
contrast  it  with  the  little  murmuring  streamlets  from 
which  it  is  derived. 

The  ocean  occupies  by  far  the  most  considerable.  Eitent  of 
portion  of  the  surface  of  the  globe.  This  immense  col-  ^be  ocean, 
lection  of  fluid  matter  seems  entirely  to  surround  the- 
solid  parts  of  the  earth,  encircling  the  eastern  and  the 
western  continents,  and  reducing  them  to  the  condition 
of  two  extensive  islands.  But  though  it  forms  only 
one  united  body  of  water,  and  stretches  from  pole  to 
pole,  it  has  been  divided  by  geographers  into  a  certain 
number  of  subordinate  oceans,  which  are  conceived  to 
be  separated  from  one  another,  rather  by  artificial  lines 
than  by  natural  boundaries.  The  most  extensive  of 
these  is  the  Great  South  Sea  or  Pacific  Ocean,  which 
comprizes  more  than  a  hemisphere  of  water,  and  is 
subdivided  into,  1.  The  Southern  Pacific  Ocean;  2. 
The  Northern  Pacific  Ocean ;  and,  3.  The  Equatorial 
Pacific  Ocean,  to  which  the  designation  of  Pacific 
Ocean  should  perhaps  be  exclusively  applied.  The 
other  principal  division  of  water  constitutes  the  Atlan- 
tic Ocean,  which  is  subdivided  into  the  Northern  and 
Southern  Atlantic.  To  these  we  may  add  the  Indian 
Ocean,  regarded  by  some  geographers  as  a  portion  of 
the  Pacific^  and  the  Arctic  and  Antarctic  Oceans,  the 
former  of  which  is  soknetimes  denominated  the  North- 
ern Polar  Basin. 

Of  the  extent  of  the  Pacific  Ocean  we  may  form  some  Pacific 
idea  from  the  fact,  that  if  we  fix  upon  the  Society  Ocean. 
Islands,  aa  a  central  point  in  thia  vast  collection  of  wa« 
ter,  there  is  scarcely  any  direction  in  which  a  ship 
might  not  sail  five  or  six  thousand  miles,  without  ex- 
periencing any  interruption  of  her  course  by  opposing 
barriera  of  land.  This  great  expanse  of  water,  how. 
ever,  merits  the  epithet  of  Pacific  only  between  the 
parallels  of  30o  south  and  10*  north.  Within  the  zone, 
bounded  by  these  parallels,  an  undisturbed  serenity 
prevails.  Gentle  winds,  generally  from  the  south-west, 
blow  in  this  peaceful  tract  during  the  whole  year,  and 
such  is  their  regularity  that  they  are  scarcely  ever  af- 
fected by  the  change  of  the  seasons.  The  Atlantic  Atlantic 
Ocean  has  a  more  definite  outline  than  the  Pacific;  Ocean, 
and  it  is  also  more  limited  in  its  extent.  Separating 
the  two  great  continents,  which  compose  nearly  the 
whole  of  the  solid  parts  of  the  globe,  it  forms  a  vast 
basin  between  them,  towards  which  they  both  seem  to 
decline ;  the  one  towards  the  west,  and  the  other  ta> 
wards  the  east.  The  Pacific  and  Atlantic  Oceans  are 
disjoined  bv  a  narrow  isthmus  in  equatorial  America, 
the  breadth  of  which  is  so  inconsiderable  that  the  pro<- 
posal  of  establishing  an  artificial  communicaticm  be- 
tween the  two  seas  is  by  no  means  a  visionarv  project. 
The  accomplishment  of  an  object,  so  interesiing  to  the 
civilised  world,  will,  it  ma;^  be  hoped,  speedily  engage 
the  attention  of  the  American  republics,  which  have 
lately  secured  their  independence.  For  a  view  of 
the  various  lines  of  communication,  we  refer  to  Hum^ 
boldt's  AccmaU  of  New  Spam^  i.  16. 

The  quantity  of  water  in  the  northern  and  southern  Reietive 
hemispheres  is  exceedingly  difier^it,  and  gives  to  each  quantity  of 
of  these  portions  of  the  globe  a  peciiliarity  of  physical  ^atcr  in 
chaiacter.    In  the  former,  the  mrqportion  of  land  and  ^^  ^^^  ^*' 
water  is  nearly  as  72  to  100 ;  whereas,  in  the  latter,  it  "*H»efw. 
is  only  as  fifteen  to  the  same  number.    This  unequal 
distribution  of  land  and  water,  in  the  two  hemispheres, 
led  the  geographers  and  naturalists  of  the  last  century 
to  ooncmde,  tnat  a  great  continent  existed  near  the 
south  pole,  to  ooonterbalanoe  the  mass  of  land  in  the 
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opposite  regions  of  the  globe.  By  the  royages  of  Cook 
and  other  navigators,  these  conjectures  have  been 
proved  to  be  unfounded ;  and,  indeed,  according  to 
the  more  rational  view  which  is  now  taken  of  the  sub* 
ject,  the  general  equilibrium  of  the  globe  can  be  but 
little  affected  by  the  slight  inequalities  which  are  ob- 
served at  its  surface.  The  ocean  may  be  less  deep  in 
the  southern  than  in  the  northern  hemisphere,  while 
the  solid  strata  upon  which  it  reposes  may  possess  an 
unusual  degree  of  density  sufficient  to  compensate  for 
any  defect  in  their  quantity.  This  hypothesis  is 
strengthened  by  the  result  of  the  measurements  of  La 
Caille,  near  the  Cape  of  Good  Hope,  which  assign  a 
different  convexity  to  the  meridians  in  the  southern, 
from  that  obtained  for  the  northern  hemisphere.  Geo^ 
graphie  Phyt.  f^ar  Malte-Brun,  i.  I67. 

In  a  precefling  part  of  this  article  we  gave  a  general 
description  of  the  boundary  which  separates  the  land 
from  tne  water,  denominated  the  coast.  This  common 
limit  varies  greatly  in  appearance,  being  at  one  place 
low  and  shelving ;  and,  at  anpther,  bold  and  precipi- 
tous* For  the  most  part,  when  the  coast  is  abrupt,  tne 
bottom  of  the  ocean  possesses  a  similar  character ;  and, 
on  the  other  hand,  a  flat  shore  is  generally  regarded  by 
navigators  as  an  indication  of  a  shallow  and  dangerous 
sea.  Thus,  the  Gkrman  Ocean,  opposite  to  the  low  ly- 
ing shores  of  Holland,  has  rarelv  a  greater  depth  than 
twenty  fathoms ;  whereas,  on  the  broken  and  abrupt 
coast  of  Norway,  the  depth  is  increased  to  140  fathoms. 
Edin,  Phil,  Journ,  vol.  iii.  4S. 

The  knowledge  we  have  obtained  respecting  the 
depth  of  the  ocean  in  various  places,  though  sufficient 
for  the  purposes  of  navigation,  is  too  limited  to  satisiy 
the  inquiries  of  the  physiologist  The  greatest  depth 
that  has  been  reached  by  actual  sounding  has  seldom 
exceeded  a  mile ;  an  immense  depth,  indeed,  when  we 
consider  the  means  that  must  be  employed  for  the  pur- 
pose, but  greatly  inferior  to  the  heignts  above  the  level 
of  the  ocean,  which  have  been  attained  by  ascending 
with  the  balloon,  in  a  fluid  more  inaccessible  to  man. 
In  latitude  5T  4/  north,  longitude  W*  3V  west,  about 
100  leagues  from  the  nearest  land,  Captain  Parry 
found  no  bottom  with  the  deep  sea  clamms,  and  a  line 
of  1020  fathoms*,  being  ^e  greatest  depth  of  soundings 
ever  attempted,  and  more  than  a  quarterof  amile  deeper 
than  was  reached  by  Lord  Mulgrave.  On  another  oc- 
casion, the  same  intrepid  navigator,  found  no  soundings 
with  a  line  of  89O  fathoms,  at  a  place  in  Davis'  Straits, 
in  lat  68''  W  north,  longitude  63''  8'  west  Along  the 
eastern  coast  of  America,  the  average  depth  of  the 
ocean,  at  the  distance  of  100  leagues  from  the  land,  ap- 
pears to  -be  about  50  or  60  fatiioms ;  but  the  theory  of 
the  tides  seems  to  require  that  the  mean  depth  of  the 
Atlantic  should  be  about  S  miles.  In  no  instance  have 
we  reason  to  conclude  that  the  greatest  depth  of  the 
ocean  exceeds  4  miles.    Young's  Nai,  PkU.  1.  581. 

Of  the  nature  of  the  bed  of  the  ocean  we  know  still 
less  than  of  its  depth  below  the  surface.  Like  the 
dry  land,  it  appears  to  present  the  utmost  variety  of 
outline,  sometimes  stretching  for  a  great  extent,  nearly 
parallel  to  the  surface  of  the  ocean,  and  at  iither  times 
rising  suddenly  into  perpendicular  rocks.  The  por- 
tions of  it  which  have  been  explored  by  sounding,  are 
found,  in  one  place,  to  contain  immense  collections  of 
the  wrecks  of  testaceous  animals  intermixed  with  sand 
and  gravel,  and  in  another  to  consist  of  soft  allavial 
mud,  several  feet  in  depth.    Donati  found  the  bottom 

•  In  latitude  7i*  3(y  north,  and  longitude  7S*  1'  west,  Gaptam  Pany  aounded  with  the  deep-eea  danmit,  «&d  inaid  1050 
Itee,  on  a  bottom  of  mud  and  fpmall  atono,  bat  the  ibip*!  drift  at  the  time  bong  comideiaUe,  the  vaal  dqrtb  w»  aoc  sufipoied 
800  or  960  fitthom.    Fany*s  Voifti^^  p,  aa 


of  the  Adriatic  to  be  composed  of  a  oomptd  bed  of  AyJ 
shells,  not  less  than  a  hundred  feet  in  thicknea ;  aQd<>«^ 
it  is  well  known,  that  a  great  part  of  the  bottmn  of  ^^^ 
the  South  Sea   is  covered  with  coral  -focks,  which, 
though  the  production  of  small  insects,  frequently  fus 
like  stupendous  walls  to  the  surface,  and  constitute 
extensive  islands.    .The  eastern  coast  of  New  HoUand 
is  almost  wholly  girt  with  reefs  and  islands  of  oonl 
rock,  rising  in  some  instances  a  Uiousand  feet  perpen* 
dicularly  from  the  bottom  of  the  abyss.    Banow'i 
Voyage,  p.  16*5.;  Flinders'  Voyage io  Terra  AusiraBg.vd 
iu  pp.  88^—115.  Nicholson's  Jour.  voL  xxxiii  p.  isis. 

In  Cook's  Voyage  io  the  Pacific,  we  find  the  follow*  Cooi 
ing  interesting  account  of  the  appearance  of  one  of ndt 
these  submarine  formations :   ''  At  one  part  of  the  ree( 
which  bounds  the  lake  within,  almost  even  with  the 
surface,  there  was  a  large  bed  of  oorali  which  afford- 
ed a  most  enchanting  prospect    Its  base^  which  wu 
fixed  to  the  shore,  extended  so  far  that  it  could  oot  be 
seen,  so  that  it  appeared  to  be  suspended  on  the  water. 
The  sea  was  then  unruffled,  and  the  refalffcnoe  of  the 
sun  exposed  the  various  sorts  of  coral,  m  the  noit 
beautiful  order ;  some  parts  luxuriantly  branching  ioto 
the  water ;  others  appearing  in  vast  variety  of  figotes; 
and  the  whole  greatly  heightened  by  spangles  of  the 
richest  colours,  glowing  from  a  number  of  large  danu^ 
interspersed  in  every  part    Even  this  delightfnl  loene 
was  greatly  improv»i  by  the  multitude  of  fishes,  ihit 
gently  glided  along,  seemingly  with  the  most  perfect 
security.  Their  colours  were  the  moat  beautiful  tost  en 
be  imagined ;  blue,  yelloWy  black,  red,  &&  fsr  eicd- 
ling  any  thing  that  can  be  produced  by  art.  The  ridi^ 
ness  of  this  eubmarine  grotto  was  greatly  inoeaeed  bj 
their  various  forms ;  and  the  whole  could  not  posiibly 
be  surveyed  without  a  pleasing  tnnsport,  acoompenied. 
at  the  same  time,  wiUi  regret,  that  a  work  soastoniib- 
ingly  elegant  should  be  concealed  in  a  place  so  littk 
explored  by  the  human  eye.*'    Coc^'a  Fayagei,  voL  IM 
book  iL    It  is  sufficiently  remarkable,  as  Banowob-l^!" 
serves,  that  although  different  kinds  of  what  are  ciUed||^ 
corals,  or  corallines,  are  found  on  the  shores  of  the  West  ^ 
India  Islands,  no  extensive  masses  of  rock,  nor  reefi, 
nor  islands  wholly  composed  of  this  materisl,  fain 
been  discovered.    We  might  suppoee  that  an  irndk* 
turbed  tranquillity,  like  that  whicn  prevails  in  the  pert 
of  the  Pacific  Ocean  where  these  formations  are  nunt 
numerous,  was  necessary  for  the  unremitting  openu 
tions  of  the  minute  inseeta,  by  which  large  and  oooti- 
nnous  masses  of  cpnd  rocks  are  brought  into  existcsoe^ 
did  we  not  know  that  creations  ofthe  same  kind  oecor 
in  the  Chinese  Seas,  a  portion  ofthe  oeean  which  ii  no 
less  exposed  to  storms  and  tempests  thm  the  CanbbeiD 
Sea.    From  their  situation  with  re^fiect  to  ceeh  other, 
thenr  union  in  parttcnkr  places  in  large  groeps,  end  j 
their  total  absence  in  other  parts  of  the  same  sess,  Dr.M 
Chamisso  is  disposed  to  think,  thai  the  corals  hatt<«»||j 
founded  their  buildings  on  shoals  of  the  sea ;  ar>  to°^ 
speak  more  oorrecdv,  on  the  tope  of  mounfaine  ij* 
ing  under  water.    EtUiL  PML  Jtmm.  veL  iv.  S6. 

The  level  ofthe  ocean,  ficom  its  oonalant  sfgitalioo,  ess 
seldom  be  exactly  the  same,  even  atplaoeaaot  very  diittfit 
In  golfs  and  inland  seas  especially,  wbeie  the  deviatioB 
from  the  state  that  ought  to  reaolt  from  the  «|aiiibn* 
um  of  pressure  is  increased 'by  local  peciiliaritics»  di^ 
ferences  of  level  may  be  supposed  Co  exist  to  a  vtfj 
sensible  extent.  Accordingly  it  is  ^afibmed^  that  dv 
Gulf  of  the  Zuyderzee  is  oooaidBrably  ame  elevated 
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rial  thai  the  waters  of  the  Oerman  Ocean,  TMalte-Brun, 
fipky  Gfqe.  i.  526.)  and  that  the  Red  Sea,  in  like  manner, 
r*^  his  a  higher  level  than  the  Mediterranean.  (Rennel, 
G«ff.  of  Herodotus,  p.  476.)    The  barometrical  obser- 
?ations  of  Humboldt,  at  the  mouth  of  the  Rio  Sinu,  on 
the  Atlantic,  and  on  the  coast  of  the  South  Sea,  in  Peru, 
prove,  that  the  difference  of  level  between  the  two 
seas,  cannot  exceed  4rO  feet.—  New  Spain,  L  32. 
][       The  specific  gravity  of  the  wtiters  of  the  ocean, 
fof  when  examined  at  a  sufficient  distance  from  the  coast, 
^  ippean  to  be  nearly  the  same  in  every  latitude.    The 
best  observations,  however,  seem  to  give  an  increase  of 
density  from  the  polar  seas  to  the  equator,  though  the 
discrepancies  are,  in  some  cases,  greater  than  can  be 
ascribed  to  inaccuracies  in  the  mode  of  experimenting* 
Dr.  Marcet,  has  given  the  following  results  of  his  exa- 
mination of  seventy  different  kinds  of  sea  water. 
^       I.  That  the  Southern  ocean  contains  more  salt  than 
^'"the  Northern,  in  the  ratio  of  1.02919  to  l/)«757. 
^       2.  That  the  mean  specific  gravity  of  the  waters  of 
the  equatorial  zone  is  intermediate  between  that  of  the 
northern  and  southern  hemispheres. 

3.  That  there  is  no  notable  difference  of  sea  water 
Qoder  different  meridians. 

4.  That  there  is  no  satisfactory  evidence  that  the  sea 
at  great  depths  contains  more  salt  than  at  the  surface. 

5.  That  the  sea,  in  general,  contains  more  salt  where 
it  ia  deepest,  and  most  remote  from  land ;  and  that  its 
Mltneas  is  always  diminished  in  the  vicinity  of  large 
maaacsof  ice. 

6.  That  small  inland  seas,  though  communicatmg 
with  the  ocean,  are  much  less  salt  than  the  open  sea. 

7.  That  the  Mediterranean  contains  rather  larger 
proportions  of  salt  than  the  ocean,  (PhiL  Trans.  1807> 

u.296,andl819»ii.  I6l.} 

The  first  of  these  conclusions  is  directly  at  variance 
with  the  experiments  of  Dr.  Davy,  {Phil,  Tram,  1817« 
iL  275.)  who  has  given  the  result  of  an  almost  daily 
examination  of  the  waters  of  the  ocean,  during  a  voy- 
age from  England  to  Ceylon«  From  49*"  of  N.  lat  to 
4(P  W.  the  specific  gravity  increased  from  1.0251 -to 
1.0277 ;  and  from  85*  of  £.  lat.  to  the  equator,  it  in* 
creaied  from  1.0853  to  3.0264. 

Homboldt  concludes,  from  a  few  accurate  obser- 
ntkma  on  the  waters  of  the  Atlantic,  that  their 
apecifie  gravity  aufjEaeots  rq^larly  from  the  coast  of 
Portugal  to  Tenenffe,  that  is,  f^om  the  paiallel  of 
49*  to  that  of  S8^;  but  that  it  diminishes  again  from 
22'  52^,  to  18*  45^.  <'  It  seemed  to  me,"  he  remarks, 
"  that  in  the  part  of  the  Adantie,  comprised  between 
the  coast  of  Portugal  and  Cumanai  the  water  is  a  little 
Salter*  to  the  south  of  the  tropic  of  Cancer,  than  un- 
der the  temperate  zone;  and  I  should  be  induced  to 
merahxe  the  fact»  he  adds,  if  the  experiments  made 
during  Co«k^a  last  voyage,  did  not  peremptorily  prove 
that  this  ^fibrence  does  not  exist  in  every  meridian." 
Pers.  Natr.  vol.  ii.  p.  130. 

a-     All  the  observations  we  have  quoted,  give  a  slight 
increase  t  €»f  density  from  the  Arctic  regions  to  the 

^  tropic  of  Caoeer ;  but  it  is  a  singular  enough  circum-' 

^  atanoe,  that  the  specific  gravity  of  the  ocean,  in  the 
vidniqr  of  tbe^uator,  seems  to  be  less,  by  the  expe- 

r  riments  of  Marcet  and  Davj^  than  near  the  tropics. 

n.  The  former  of  these  results  may  easily  be  explained, 
by  ascribing  it  to  the  greater  evaporation  which  ukee 


place  from  the  surface  of  the  ocean^  in  the  warmer 
xoneSy  in  consequence  of  which  the  remaining  portion 
of  the  water  is  increased  in  density ;  but  it  is  not  so 
easy  to  perceive  why  the  same  cause  should  not  ope* 
rate  with  still  greater  efficacy,  in  situations  where  the 
temperature  may  be  presumed  to  be  higher,  and  thus 
render  the  specific  gravity  of  the  equatorial  waters  the 
greateat  of  alL  Perhaps  this  anomaly,  however,  may 
be,  in  some  measure,  accounted  for,  by  referring  it, 
partly  to  the  immense  quantity  of  water  which  is  dts* 
charged  into  the  Atlantic,  by  the  Corfgo,  and  the  other 
rivers  of  Africa,  within  the  tropics,  and,  partly,  to  the 
more  copious  -rains,  which  fall  near  the  equator. 
''  Once,"  says  Dr.  Davy,  "  the  specific  gravity  of  the 
water  seemed  diminished  by  a  heavy  fall  of  rain,  viz. 
in  lat.  4*"  N.  and  in  long.  18^  13'  W.  where  we  expe- 
rienced  a  quick  succession  of  tropical  squalls."— PAt/. 
Tram.  1817,  Part  ii.  p.  280. 

The  specific  gravity  of  the  water  of  the  ocean,  when, 
brought  up  from  various  depths,  appears,  by  the  expe- 
riments  of  Dr.  Marcet,  to  be  nearly  the  same  as  at  the 
surface.  This  conclusion*  was  alao  deduced  by  Cap- 
tain Scoresby,  from  his  examination  of  the  waters  of 
the  Arctic  seas,  brought  up  from  different  depths,  as 
far  as  660  feet  below  Uie  surface.  The  contrary,  how- 
ever, is  affirmed  by  Dr.  Traill  (Edm.  PAi7.  Journ. 
vol.  iv.  p.  186.)  who  maintains,  as  the  result  of  his  ex- 
periments, that,  the  specific  gravity  of  sea-water  in« 
creases  with  the  depth  from  which  it  is  drawn. 

The  same  opinion  is  given  by  Bergman,  who  states 
in  support  of  i^  that  the  water  of  the  Euxine  contains 
less  salt  at  the  surface  than  at  the  bottom,  in  the  ratio 
of  72  to  62 ;  and  that  the  water  of  the  Mediterranean, 
examined  in  similar  circumstances,  affordesalina  matter, 
in  the  proportion  of  32  to  29.  {Qeog.  Phyt,  I.  p,  431.) 
Watson's  Chem,  Esgayif  vol  ii.  essay  ii. 

The  quantity  of  foreign  ingredients  contained  in  the 
water  of  the  ocean  varies  with  its  specific  gravity.  The 
substance  which  it  holds  in  solution  in  ^eatest  abond* 
ance  is  the  muriate  of  soda.  Besides  this  salt,  chemists 
have  detected  in  it  the  sulphates  of  lime  and  magnesia ; 
and  lately  Dr.  Wdlaston  has  discovered  in  it  a  smallpor« 
tion  of  potash,  existing,  as  he  supposes,  also  in  the  state 
of  a  sulphate.  It  appears  by  the  researches  of  Dr.  Maiv 
cet,  that  sea- water  contains  the  same  ingredients  over  all 
the  world>  and  that  the  saline  matters  which  it  holds  in 
solution,  difibr  more  in  quantity  than  in  the  rriatava 
proportion  which  they  bear  to  one  another.  The  fbk 
lowing  results  exhibit  the  quantity  of  saline  matter 
which  he  obtained  by  evaporation,  from  the  waters  of 
different  seas,  the  quantity  operated  upon  bemg,  in 
each  case,  500  graimi 
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•  Tkia  opioioB  ia  fiur  fiom  bdhig  ooimtenancdl  by  ftsti  qaotad  by  Hmnboldt  himflel^    See  Pert*  Narr.  toL  L  pp  65» 
t  Tbia  &6t  ia  Btill  farther  eorrobotattd  by  the  late  eipaiimwiff  of  Dr.  Tnil].-^ ffdia.  PhlU,  Joum,  voL  it.  pw  187. 

By  the  analyris  of  Gay  Iawmc,  (Sdht.  PhiL  Jotmu  toL  i.  p.  417.)  the  waters  of  the  Dead  Sea  hold  in  aelutiaa  the  foJlowiqg 
u:  Muxiale  of  soda  6.95»  Muriate  of  lime  3.98,  Munateof  magaesiaiS.:!!,  Total  96.94. 
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Pbyiiicaf  There  is  perhaps  no  subject  connected  with  the  phy« 
Geography.  §ioIogy  of  the  globe,  that  has  excited  more  attention 
n\^^^    than  the  oriein  oifthe  saltness  of  the  ocean.    But  thoueh 

Cause  of      .  ®  -^  l  j  *l  i  *•        •         •  • 

the  salt.  ^  every  age  it  has  engaged  the  speculative  inquiries 
ness  of  the  ^^  learned  men,  the  opinions  entertained  concerning  it 
water  of  are  still  as  UR8atisfa.ctory  as  when  the  question  was  fijrst 
the  ocean,  agitated.  We  are  even  ignorant  whether  the  saline 
substances^  which  the  waters  of  the  ocean  hold  in  solu- 
tion, exist  in  it  now  in  the  same  proportion  as  formerly, 
or  in  greater  or  less  abundance. 
Haiie>*s  .  Dr.  Halley  having  observed  that  river  water,  in  its 
hypotbe&ia.  greatest  purity,  is  always  impregnated  with  a  minute 
portion  of  saline  matter,  has  endeavoured  to  account 
for  the  saltness  of  the  ocean,  by  ascribing  it  entirely  to 
the  soluble  substances  which  are  incessantly  washed 
into  it  by  the  rivers.  The  water,  after  reaching  the 
ocean  with  a  certain  iquantity  of  salt^  is  again  evapo- 
rated, isnd  being  dispersed  over  the  atmosphere  by 
aerial  currents,  it  afterwards  descends  in  rain  or  va- 
pour upon  the  surface  of  the  earth,  from  whence  it 
hastens  to  pour  into  the  bosom  of  the  ocean  the  fresh 
tribute  of  salt  which  it  has  collected  in  the  course  of  its 
progress  through  the  soil.  Thus,  according  to  the  opi- 
nion of  Dr.  Halley,  the  salt  conveyed  into  the  sea,  not 
being  a  volatile  substance  like  the  fluid  by  which  it  is 
dissolved,  must  perpetually  increase  in  the  great  store- 
house of  waters,  and  render  the  ocean  more  and  more 
salt  •  That  eminent  mathematician,  with  little  of  the 
caution  of  genuine  philosophy,  has  even  carried  his  spe- 
culations  so  far  on  this  subject,  as  to  pretend  that  the 
rate  of  increase  of  the  saltness  of  the  ocean  afforded 
sufficient  data  for  detenoaining  the  age  of  the  world. 
/'Ai/.  Trans.  No.  344,  p.  296.  Tbe  absurdity  of  this 
opinion  has  been  well  exposed  by  Dr.  Watson,  Ckemicai 
Esiayjs,  vol.  ii.  essay  iv. 

Other  naturalists  (Boyle,  vol.  iii.  p.  221.)  observing 
that  extensive  beds  of  sea-salt  occur  in  almost  every 
thecal?  QUAi^er  of  the  globe,  and  concluding  from  analogy  that 
'  tne  bottom  of  the  ocean  must  be  similar  in  its  forma- 
tion to  the  surface  of  the  land,  have  concluded  that  the 
saltness  of  the  sea  is  derived  from  the  continual  solu« 
tion  of  beds  of  the  muriate  of  soda,— a  hypothesis 
which,  like  that  of  Dr.  Halley,  necessarily  implies  a 
progressive  saltness  of  the  ocean.  On  the  other  hand, 
many  modem  geologists  consider  the  waters  of  the  sea, 
in  their  present  state,  as  the  remains  of  a  primitive  cha- 
otic fluid,  which  at  one  period  held  in  solution  the  va- 
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In  the  Gulf  of  Guinea  the  Atlantic  is  of  a  whttiih  ap.  Pbd 
pearance;  and  in  the  Indian  Ocean,  around  the  Ma),  ^|nl 
dives,  the  sea  is  black.    The  prevailing  coloar  of  the  ^^ 
ocean,  however^  is  a  deep  green,  inclining  to  blae. 
Humboldt  attempted  to  apply  the  cyanometer  to  met- 
sure  the  colour  of  the  sea.    In  fine  calm  westher,  be 
found  the  tint  to  correspond  to  the  thirty-third,  the 
thirty-eighth,  and  even  the  forty-fourth  dej^ree  of  that 
instrument,  at  a  time  when  the  vault  of  the  aky  was 
pale,  and  reached  only  the  fourteenth  or  fifteenth  de- 
gree.    When,  instead  of  directing  the  cyanometer  to  a 
great  extent  of  open  sea,  the  eye  is  fixed  on  a  small 
part  of  its  surface  by  means  of  a  tube,  the  water  exhi- 
bits a  beautiful  ultramarine  colour.     Towards  evening, 
on  the  contrary,  when  the  edges  of  the  waves  illumined 
by  the  sun  arc  of  an  emerald  green,  their  surface  on  the      ' 
shady  side  has  a  purple  refiection.     Pert.  Nar.  ii.  106.       i 

The  colour  of  the  ocean  seems  to  be  independent  of  lodM 
the  reflection  of  the  sky,  though  doubtless  it  proceeds  nt^i 
from  the  same  causes  which  impart  a  blue  colour  tothen<»vi 
distant  mountains,  and  spread  an  azure  tint  over  the^^^ 
face  of  the  heaver\s.  Humboldt  informs  us,  that  he 
frequently  observed  the  waters  of  the  Atlantic,  when 
no  change  could  be  perceived  in  the  appearance  of  the 
atmosphere,  to  pass  suddenly  from  an  indigo  blue  to 
the  deepest  green,  and  from  the  latter  to  a  grey  state; 
and  Captain  Scoresby  remarks,  that  the  colour  of  the 
Greenland  seas  varies  from  ultramarine  blue  to  ohve 
green,  and  sometimes  from  the  piirest  transparency  to 
great  opacity.  These  appearances,  we  are  farther  told, 
are  not  transitory,*  but  permanent;  not  depending  on 
the  state  of  the  weather,  but  on  the  quality  of  the  water 

In  general,  the  tropical  seas  possess  a  more  intense  C«iii« 
and  a  piurer  .azure  colour  than  the  ocean  in  high  lati*'^'^ 
tudes  ;  and  so  marked  is  the  difference,  that  the  waters*'*'^' 
of  the  Gulf  Stream  can  be  readily  distinffuiahed  by  oo-  ''^ 
lour  from  those  of  the  oceauj  through  ^nuah  they  flow 
like  a  vast  sea-river. 

Between  the  parallels  of  74^  and  80^,  the  colour  of  Iai^ 
the  Arctic  Sea  is  chiefly  green.    Captain  Scoresby,  to^'*^ 
whom  we  are  indebted  for  most  of  the  observations*'*' ' 
that  have  been  made  in  the  colour  of  that  part  of  the 
ocean,  informs  us  that  the  green  waters  often  consti- 
tute long  bands  or  streams,  lying  north  and  south,  or 
north* west  and  south-west.   .The  dimensions  of  these 
bands  are  extremely  variable.     In  the  year  1817i  he 
informs  us  the  sea  was  observed  to  be  of  a  blue  colour, 


rious  materials  of  which  the  globe  is  composed  ;  and  .and  transparent,  the  whole  way  firom  \9f*  east,  in  the 
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that  this  fluid  having  deposited  all  the  earthy  and  me- 
tallic substances  with  which  it  was  originally,  charged, 
now  retains  in  a  state  no  longer  susceptible  of  crystalli- 
zation, the  few  saline  ingredients  which  are  found  to 
exist  in  combination  with  it,  constituting  the  oceaui 
such  as  we  find  it,  under  every  clime. 

Several  branches,  or  portions  of  the  great  ocean,  de- 
nominated seas,  have  been  distinguished  from  each 
other  by  epithets  which  have  a  reference  to  the  peculiar 
colour  they  commonly  possess ;  such  .as  the  Red  Sea, 
the  Yellow  Sea,  the  White  Sea,  the  Black  Sea,  &c. 
The  differences  of  colour  of  the  waters  of  these  seas,  are 
owing,  it  is  believed,  to  accidental  circumstances;  as  the 
nature  of  the  bottom,  the  earthy  substances  they  hold 
in  solution,  &c.  In  some  instances  the  colour  is  per- 
manent, and  must  therefore  depend  upon  causes  of  a  si- 
milar description ;  while  in  others  it  is  superficial  and 
transitory,  and  is  derived  from  the  reflection  of  the  fu- 
gitive tints  of  the  sky. 

It. is  affirmed,  that  tbe  upper  part  of  the  Mediterra- 
nean sometimes  assumes  a  purple  tinge ;  and  the  Ver- 
million sea  near  California,  has  received  its  name  from 
the  beautiful  red  colour  which  it  occasionally  exhibits. 


parallel  of  T^"*  or  75^  to  the  longitude  of  0^  12'  ewt, 
in  the  same  latitude,  .where  it  became  green,  and  less 
transparent.  Sometimes,  he  adds,  the  transition  £rom 
the  green  to  the  blue  water  is  proffressive,  psnii^ 
through  the  intermediate  shades  in  tne  space  of  three 
or  four  leagues  ;  at  others  it  is  so  abrupt,  that  the  lirie 
of  separation  i&  perceived  like  the  rippling  of  a  carrenL 

The  food  of  the  whale  oQCurs  in  gceatest  plenty  in  Tbe  ft 
the  green-coloured  waters,  and  is  therofote  the  genersl  ^^ 
resort  of  these  huge  animals.    On  submittii^  a  portion  |^, 
of  these  waters  to  examination,  Mr.  Scoresby  found  ^j^ 
that  it  contained  a  great  number  of  aemi-^ranqpsrentieers 
globular  substances,  which  appeared  to  belong  toaspe-oDUn 
cies  of  Medusa.    He  discovered  the  same  animalcule  in  .**^ 
great  abundance  in  the  waters  of  anoUve-men  ooloar; 
but  more  sparingly  in  those  of  a  bluisli-green  tint 
He  is  disposed  to  ascribe  the  opacity  of  the  green  wa- 
ter  to  the  presence  of  these  msects  ;  as  in  the  blue 
water,  where  few  of  them  are  to  be  found,  the  sea  k 
so  transparent,  that  the  bottom  may  aometiroes  be  dis- 
tinctly discerned  at  the  depth  of  80  fathoms,    (fiits. 
Phil,  Journ.  vol.  ii.  p.  14.)  Captain  Parry  is  indiaedto 
think,  that  the  brownish  tinge,  sometimes  ranarkcd 
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piol  intfae  wfltera  of  the  Arctic  seas/ is  owing  to  the  admix- 
^f'  tore  of  large  porticms  of  fresh  water,  supplied  by  the 
^  meltiDg  of  the  snow  and  ice.    (Pany's  Fojfage,  p.  6.) 
Hie  temperature  of  the  ocean  in  different  parallels  of 


«!• 


f  tbe  lutitnde,  and  at  various  depths  below  the  surface,  forms 
t  subject  of  inquiry  still  more  interesting  than  that  of  its 
colour;  and  happily  it  is  a  subject,  respecting  which 
the  yoTsges  of  discovenr  that  have  been  undertaken, 
in  modern  times,  by  almost  every  maritime  state  in 
Europe,  have  furnished  much  important  information. 
The  temperature  of  the  ocean,  like  that  of  the  air,  va- 
ries with  the  latitude  and  the  season  of  the  year  s  but 
its' range  is  far  more  limited  in  point  of  extent,  and  less 
litble  to  duly  vicissitude.  We  have  given,  under  Na* 
TioATiON,  p.  198,  an  extensive  table  of  the  temperature 
of  the  ocean,  in  different  parallels  of  both  hemispheres, 
ind  pointed  out  some  important  applications  of  it,  for 
the  determinAtion  of  a  ship's  place  by  means  of  the 
thermometer.  In  the  present  article,  we  have  also  gi- 
ven a  table,  one  column  of  which  exhibits  the  tempe^• 
store  of  the  waters  of  Uie  Atlantic,  for  a  consider- 
able  number  of  positions,  between  the  parallels  of  20^ 
and  50*,  to  which  we  must  refer  for  the  farther  eluci- 
dation oif  the  subject. 

1^     Nesr  the  equator,  the  maximum  heat  of  the  equator 

the 

n. 


♦51s 

varies  but  little  in  different  seasons.  M.  Churrac^  Pbyaicsf 
found  it  in  1788,  in  the  Atlantic  Oceans  81.7  Fahr.;  Oeographr. 
M.  Perrins,  in  1804,  at  8a75 ;  M.  Quevedo,  in  1808,  ^-^-V"*-^ 
at  81.5;  M.  Humboldt,  in  the  South  Sea,  at  8^.75; 
Dr.  Davy,  in  I8I6,  at  80.5 ;  und  Dr.  Horner,  in  1817> 
at  80.8.  The  difference  between  these  results  is  re- 
markably small,  when  we  consider  that  they  were  ob- 
tained, not  only  in  different  years,  but  at  different  sea- 
sons of  the  year.  It  may  be  presumed,  indeed,  that  if 
the  equinoctial  ocean  had  no  communication  with  the 
seas  of  the  temperate  zones,  its  temperature  would  un- 
dergo scarcely  any  sensible  variation  by  the  change  of 
the  seasons.  Within  the  tropics,  the  temperature  of 
the  ocean  fis  generally  higher  than  that  of  the  air  in  con^ 
tact  with  it ;  a  fact  which  is  easily  explained,  partly  by 
the  great  mobility  of  the  atmosphere,  and  partly  by  the 
great  quantity  of  heat  abstracted  from  the  air,  to  carry 
on  the  process  of  evaporation  at  the  surface  of  the  ocean. 

In  the  temperate  sones,  the  temperature  of  the  ocean  Tsmpara- 
is  lower  in  summer,  and  higher  in  winter,  than  the  di-  ^^^  ^  *^ 
umal  temperature  of  the  air  in  the  same  parallel.    The  ^^  ^'*^' 
range  of  temperature  is  accordingly  very  limited,  and  ^,^|J  *""' 
oscillates  but  a  few  degrees  on  eiUier  side  of  the  annual  goncs. 
mean,  as  will  be  best  perceived  from  a  synoptic  view 
of  the  thermal  state  of  the  ocean  in  diff*erent  months. 
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$$34 
Long.  58*  42' 

It  appears  by  the  above  Table,  that  the  mean  annual 
variation  of  the  temperature  of  the  Atlantic  for  the  tem- 
perate zone,  is  about  9*.  The  mean  difference  of  tem- 
perature under  different  meridians,  from  the  parallel  of 
18^  to  that  of  45*.  may  be  taken  at  12*,  bemg  a  mean 
decrement  of  nearly  half  a  degree  of  Fahrenheit's  ther- 
mometer for  each  degree  of  difference  of  latitude.  From 
the  parallel  of  45^  to  that  of  73*,  which  embraces  about 
an  equal  range  of  the  meridian,  the  mean  decrease  of 
heat  appears  to  be  about  8€P,  being  more  than  one  de- 
gree of  Fahrenheit  for  each  degree  of  difference  of  la- 
titude. The  most  rapid  diminution  of  temperature  oc- 
curs between  the  parallels  of  45*"  and  55^,  where  the 


decrement  of  temperature  is  nearly  two  demes  of  Fah- 
renheit for  each  degree  of  difference  of  uttitude.  In 
these  respects,  the  temperature  of  the  ocean  seems  to 
ob^  the  same  laws  as  that  of  the  atmosphere. 

The  decrement  of  temperature,  however,  seems  to  be  Dcertme nt 
somewhat  different  in  the  two  hemispheres.    From  the  of  tempera- 
equator  to  the  parallel  of  £5^  the  decrease  of  heat  is  tore  variet 
slower  in  the  southern  than  in  the  nonhem  hemisphere  1 1"  ^^  ^^* 
but  from  that  parallel  to  tbe  limits  of  the  polar  aones,  ..i^!^^ 
the  temperature  declines  more  rapidly  in  the  former 
than  in  the  latter.    Humboldt's  Pert.  Nor,  ii.  79. 
2>ans.  Irish  Academy ^  viii.  482.  PkU.  Trans.  I8I7, 
part  ii.  p.  277.    The  parallel  of  25*  in  the  southern  ' 
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Physical   heitiiq>hcTe  appetrs  to  poiiess  a  inean  temperaturt 
Geography,  ^hich  18  nearly  equal  to  that  of  the  equator ;  hut  from 
'*"'"*^^^  that  parallel  to  the  parallel  of  S5'^,  the  decrease  is  about 
18^  being  nearly  two  degrees  of  Fahrenheit  for  each 
degree  of  difference  of  latitude,  and  indicating  a  dimi- 
nution of  temperature  more  than  twice  aa  great  as  that 
which  is  observed  for  the  same  zone  in  the  northern 
hemisphere.    From  SB""  to  40^^  the  rate  of  decrease  is 
itill  greater,  insomuch  that,  while  the  southern  parts 
of  New  Holland  are  exposed  to  sultry  winds.  Van 
Dieman's  Land,  which  is  separated  from  it  by  a  nar« 
row  strait,  has  its  mountains  covered  with  perpetual 
snows.  Cook's  Voyages.   Peron,  Voyage  auxFerr,  Aust» 
Labillardiere,  Voyage  a  la  recherche  de  La  Peyrouse. 
Cause  of  the     ^^^  remarkable  difference  between  the  temperature 
difference    of  the  ocean  in  the  higher  latitudes  of  the  two  hemi- 
of  the  tem.  Spheres  has  been  ascribed,  1«#,  To  the  shorter  conti- 
perature  of  nuance  of  the  sun  in  the  southern  than  in  the  northern 
!:!l".^*fL  hemisphere ;   2d,  To  the  greater  radiaticJti  of  heat ; 
Sdly^  To  the  Vast  extent  of  the  Antarctic  ocean,  and  the 
particular  form  of  the  land,  which,  in  both  continents, 
terminates  towards  the  south  in  pointed  headlands.     It 
18  not  easy  to  perceive,  however,  why  the  effects  of  the 
first  of  these  causes  should  only  begin  to  be  felt  beyond 
the  tropic  of  Capricorn ;  nor  does  it  appear  to  be  at  all 
conformable  to  observation,  that  the  radiation  from  the 
surface  of  water  is  greater  than  that  from  land  in  aimi- 
lar  circumstances.    In  the  third  reason  which  has  been 
assigned,  we  have,  it  is  said,  a  state  of  things  by  which 
a  free  outlet  is  opened  up  to  the  polar  currents  of  the 
ocean,  and  dirough  which  they  are  permitted  to  push, 
in  all  directions,  numerous  ice«bergs  from  the  pole  to- 
wards iht  limits  of  the  soutliem  tropical  zone.    These 
floating  masses  of  ice,  fraught  as  they  are  with  cold, 
having  reached  the  parallel  of  iO^,  are  prevented  from 
advancing  farther  northward,  partly  by  the  action  of  the 
great  equatorial  current,  and  partly  by  the  variable  winds 
to  which  they  are  exposed  in  that  parallel.  They  there- 
fore undergo  a  rapid  dissolution ;  but  the  quantity  of 
sensible  heat  whicn  passes  into  the  latent  state  during 
their  liquefaction,  cannot  fail  to  reduce,  in  a  very  great 
degree,  the  temperature  of  the  zone,  where  the  change 
takes  place.     It  is  extremely  probable,  too,  that  the 
elevated  mountains  of  the  newly-discovered  southern 
continent  may  contribute  very  essentially  to  affect  the 
temperature  of  the  adjacent  seas. 
When  the  temperature  of  the  ocean  is  examined  at 
ture  of  the  various  depths,  by  means  of  a  self-^registering  thermo- 
ocean  at      meter,  it  is  found,  in  most  cases,  to  differ  considerably 
from  the  temperature  at  the  surface.     In  general,  the 
cold  increases  with  the  depth,  but  in  the  higher  lati- 
tudes, the  reverse  of  this  is  oflen  observed  to  hold. 
The  most  extensive  observations  on  the  difference  of 
temperature,  in  these  circumstances,  have  been  given 
by  Dr.  Horner  and  Captain  Parry*.  From  their  results 
it  may  be  inferred. 

If  I,  That  in  the  tropical  seas,  as  well  as  in  the  tem- 
perate zones,  the  temperature  of  the  waters  of  the 
ocean  diminishes  as  the  depth  increases.  The  decre- 
ment of  temperature  is  subject  to  some  anomalies  in 
difierent  parallels  but  the  law  which  connects  the 
greater  number  of  Dr.  Homer's  observations  is,  that  if 
the  depth  be  in  arithmetical  progression,  the  tempe- 
rature diminishes  nearly  in  geometrical  progression. 


Tempera- 


various 
depths. 


General 

cooclu- 

sioni. 


.  2d7jf,  That  in  the.  Arctic  Seas,  the  decrease  of  tm-  Pm 
perature  is  extremely  small ;  or  rather  that  in  most  G«td 
cases,  the  temperature,  at  great  depths,  exceeds  ^  ^(| 
temperature  at  the  surface  in  these  seaa.  ^ 

Sdly,  That  from  the  equator  to  the  parallel  of  75^, 
we  have  no  reason  to  infer  from  actual  ohservatioo,      i 
that  the  temperature  of  the  ocean,  at  great  depths,      < 
descends  below  30^  of  Fahrenheit's  scale*. 

For  an  account  of  the  currents  of  the  ocean,  we  refer 
to  the  article  Navigation,  Vol.  XV.  p.  19^ ;  and  fort     | 
minute  description  of  icebergSi  to  the  article  Ice,  VoL      ' 
X.  p.  636. 

Besides  the  water  of  the  ocean,  the  aqueous  portion  a^ 
of  the  globe  consists  partly  of  collections  of  the  aime  ipn^ 
fluid,  more  or  less  pure,  as  it  exists  in  rivers  and  lakei^  rW^ 
Rivers,  we  have  already  stated,  are  the  natural  caails 
by  which  the  superfluous  water  evaporated  from  the 
surface  of  the  ocean,  is  conveyed  back  to  the  place  of 
its  origin,  to  renew  without  interruption  the  beneficent 
round  of  operationsy  which  the  Author  of  nature  hai 
assigned  to  it  in  the  economy  of  vegetatioo.    The  be- 
ginnings, or  the  sources  of  almost  all  rivers,  may  be 
traced  to  springs  of  water  which  gush  out  from  the 
sides  or  bottoms  of  mountains.  The  origin  again  of  theie 
feeders  of  rivers,  is  doubtlesa  to  be  ascribed  to  the  slow     ^ 
but  ceaseless  filtration  of  water  through  the  fissures  and     i 
crevices  of  rocks,  es'pecially  of  such  aa  possess  a  schis- 
tose or  lamellated  structure,  and  a  porous  teitare. 
When  these  fissures  commence  near  the  summits  of  lof- 
ty mountains,  and  traverse  their  whole  mass  ttom  top 
to  bottom,  the  quantity  of  water  which  they  disdmige 
is  very  considerable.    In  such  cases,  the  percolating 
moisture,  augmented  as  it  descends  by  the  supi^ies 
which  it  derives  from  an  innumerable  multitude  i^io- 
viiiibTe  veins,  at  length  emerges  from  its  confinement, 
and  issues  in  a  powerful  stream.     Lewis  describes  a  aet^ 
spring  of  water  he  observed  on  the  banks  of  the  Mii-Utj 
souri,  near  the  Great  Falls,  whrch  afforded  so  abundant 
a  discharge,  that  its  beautiful  transparent  stream  was 
discernible  for  half  a  mile  down  the  river,  in  spite  of 
the  rapidity  of  its  course  at  the  point  of  jnnctioo.    In 
like  manner,  we  are  informed  by  Barrow,  that  the  spring 
from  which  the  river  Kourmanna,  in  Southern  Afria, 
takes  its  rise,  forms,  at  not  more  than  a  hundred  paces 
irom  its  sourcci  a  stream  of  weter  at  least  thirty  feet 
wide  and  two  feet  deep  t. 

Some  springs  seem,  by  the  uniform  regularity  ofv^ 
their  discharge,  to  draw  their  supplies  either  from  na-  ^ 
tural  reservoirs  in  the  hearts  of  rocks^  where  the  water  |n 
is  collected  in  large  abundance,  or  the  infiltration  of  the  ^j 
waters  of  the  ocean  through  unknown  tubes  or  crerioei 
in  the  earth.  The  sprmgs  of  fresh  water  in  the 
island  of  Bermudas  rise  and  sink  with  the  fiux  and  ^^ 
reflux  of  the  sea,  as  well  as  those  which  are  iiB> 
pregnated  with  salt,  and  on  that  account  more  obvi- 
ously connected  with  the  ocean  ;  and  instances  are  not 
wanting,  of  copious  streams  of  fresh  water  spouting  out 
from  the  very  bed  of  the  lea.  Humboldt  informs  os, 
that  in  the  northern  coast  of  Yucatan,  at  the  mouth  of 
the  Rio  Logarto^  many  power/ul  springs  of  fresh  water 
.occur  at  the  distance  of  400  metres  (rom  the  ahore.  The 
jsame  phenomenon  is  observed  in  the  bay  of  Xagoa»  in 
the  island  of  Cuba.  A  remarkable  spring  of  a  similar 
description  occurs  in  the  harbour  oi'  Bridlington,  the 


*  On  November  IS,  1822,  in  631"*  W.  long,  and  20|  *  N.  lat  Captain  Sabine  found  that  at  a  depib  of  6000  feet  the  taai|0atnif  m 
45*.5,  dial  of  the  aurfkc^  bemg  83%  .the  difference  amountiog  to  S7|*.  M.- Perron  bad  formerly  found  this  differeooe  to  be  38^  is  5* 
of  N.  lat  at  a  depth  of  1200,  and  42*  in  i""  N.  lat.  at  a  depth  of  8144  f^t.    See  Phil  Trons.  1823.  p.  208.  £n. 

f  The  hot  springiof  La  Trincfaera,  which  ba?e  a  temperature  of  198J,  form  a  rivulet  wh1<ib,  fn  the  time  of  the  greateit  dfoqgH  >■ 
two  feet  deep  and  ei^teea  feet  wide.  Humboldt's  Pert,  Narr,  iv.  19l>.  The  celebrated  fountain  6f  Vauduse  is  too  well  known  lo  it- 
^uire  description. 
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fkA  dildiArgB  of  which  ii  evidently  tffected  by  the  hydro- 
*f^T»  itttie  pKisnre  of  tht  sea  as  the  tides  rise  and  ML 
r^  {PhiL  Trans.)    The  bay  of  Naples,  and  the  Gulf  of 
Carnu»»  also  afford  esamples  of  submaiine  hot  springs^ 
(Humb.  Nan  lit.  800|  and  New  Spain,  iii.  S46.) 
B*        When  the  hydrostatic  pressore  is  too  feeble  to  force 
U"'  s  rein  of  water  to  discharge  itself  at  the  surface,  or 
^*  when  the  strata  are  too  compact  to  permit  its  egress 
fj  hem  the  bowels  of  the  earth,  the  stream  must  advance 
fc     towards  the  ocean,  or  towards  the  bed  of  the  nearest 
rim,  in  sabterraneons  channels.    Even  an  open  sandy 
foil  tfeems  unfavourable  to  the  existence  of  springs,  on 
icotHintof  its  bibnlous  nature.    The  water  in  such  si- 
toations,  instead  of  being  discharged  by  a  single  ori- 
ice,  ooses  through  the  bed  of  loose  gravel,  and  thus 
Bpresds  itself  slowly  below  the  surface.     On  the  other 
■snd,  when  a  subterraneous  vein  of  wMer  runs  under 
so  argillaceous  bed,  the  water  is  still  more  effectually 
prevented  from  reachmg  the  surface ;  but  the  moment 
the  dsy  is  pierced,  the  confined  liquid  bursts  forth  in 
a  powerful  and  continued  stream.     It  is  probably  on 
aecount  of  the  substratum  of  clay  which  lies  at  a  smatl 
depth  below  the  ssTannahs  of  Louisiana,  that  so  few 
jprings  are  to  be  found  in  these  extensive  plains.  Lewis 
•totes,  that  he  only  observed  two  springs  along  the. 
banks  of  the  Missouri,  from  its  junction  of  the  Mis* 
lisiippi  to  the  Stony  Mountains,  an  extent  of  more  than 
1500  mike. 
iRif    It  does  not  appear  that  sprines  have  their  sources  at 
«■  any  considerable  depth  below  the  surfkce  of  the  earth, 
^'  whether  their  discharge  is  occasioned  by  the  pressure 
I     of  a  snore  elevated  column  of  water,  or  the  action  of 
elsitic  fluids.   When  mines  are  sunk  to  a  certain  depth, 
it  frequently  happens  that  all  traces  of  water  dissppear ; 
nuomuch  that  one  of  the   principal  inconveniences 
which  is  felt  in  deep  mines,  is  the  parching  dust  which 
pervades  the  different  gaileiies  that  traverse  these  sub- 
temuieoos  excavations. 
ou  ^  The  discharge  of  certain  springs  Taries  at  different 
«•  times  within  short  intervals,  and  hence  they  are  called 
Iniermitting  or  Reciprocating  Fountains.    The  periods 
St  which  they  intermit  are  sometimes  pretty  uniform, 
but  more  frequently  they  appear  to  be  influenced  by 
no  ooaetaot  law.    One  of  the  most  remarkable  of  these 
firantains  is  the  Geyser  in  Iceland.     See  Iceland, 
Vol.  XI.  p.  658.  and  Htdrodynaiiics,  vol.  XI.  p.  486; 
M     The  water  of  springs  has  no  sooner  emerged  from 
^  the  earth  than  it  hastens  to  return  to  the  ocean.     By 
*   the  action  of  gravity  it  runs  to  the  lowest  situation ; 
•nd  if  it  finds  not  a  channel  already  prepared  for 
iti  conveyance,  it  soon  produces,  by  its  restless  acti- 
vity, one  fitted  for  the  purpose.      It  thus  proceeds 
towsrds  the  ocean  by  a  path  more  or  less  direct; 
bat  leldom  does  it  advance  far  on  its  journey  before 
it  is  joined  by  other  ooUectionB  of  water,  having,  the 
lame  destination  with  itself.    The  united  streams,  ga* 
Ibermg  strength  in  thei^  progress,  move  onward  with 
s  force  which  gradually  becomes  less  subject  to  con- 
trol, as  it  eeems  more  able  to  overcome  the  obstadea 
it  encounters.    Yet  it  has  not  altogether  lost  that  in- 
fantine gentleness  which  characteriaes  the  efforts  of  a 
•ew-bom  streun.    It  still  winds  with  placid  murmurs 
through  ita  native  vale ;  or,  obedient  to  the  despotic 
iuthority  of  man,  it  refuses  not  to  enter  the  artificial 
channels  which  he  prepares  for  ita  reception,  and  to 
perform,  nnder  his  guidance,  a  thoussnd  nameless  of* 
Bees  whidi  administer  to  tlie  necessities  of  his  nature. 
As  it  advances  onward,  however,  and  receives  new  ac- 
cessions to  its  magnituide,  it  begins  to  set  the  control 
of  man  aUdefiance,  and  disdains  to  be  confined  within 
the  Umite  wbkh  he  has  assigned  to  it    Sismg  at  tunes 


above  its  ordinary  level,  it  throws  down  the  barriers  Pbyiieai 
which  human  power  has  erected  against  its  encroach-  Oeography. 
ments;  rushes  with  impetuous  violence  over  the  cuiti-   —~r-  ^ 
vat^d  plains,  and  spreads  r.uin  and  desolation  on  every 
side.     Happily  this  is  not  its  usual  state ;  for,  though 
occasionally  it  is  the  minister  of  evil,  it  in  general  re- 
tains-much  of  its  original  gentleness,  and  continues  to. 
render  the  most  essential  services  to  man.    At  length, 
after  wandering  over  a  large  extent  of  the  earth's  sur- 
face, and  receiving  on  every  hand  numberless  auxili- 
ary streams,  it  rolls  onward,  in  majestic  grandeur, 
to  the  ocean,  and  finally  poura  into  that  vast  reser* 
voir  its  widely-collected  tribute  of  water. 

The  principal  stream  of  a  river,  as  well  as  its  tribu-  Basin  of  a 
tary  branches,  necessarily  flows  from  a  higher  to  a*''^*^-. 
lower  level.    The  general  receptacle  of  the  whole  is 
denominated  the  basin.    The  basins  of  different  rivers 
being  separated  from  one  another  by  mountains,  the 
sloping  sides  of  which  determine  the  direction  of  the  ^ 

streaips  by  which  they  are  fed,  it  is  easy  to  conceive 
that  they  must  frequendy  approach  one  another.  Thus, 
the  upper  parts   of  the   t>asins  of   the    Rhine,  the 
Rhone,  and  the  Danube,  are  disjoined  by  the  Alps, 
while  the  lower  parts  o£  those  of  the  Volga  and  the 
Don,  and  of  the  Ganges  and  the  Burrampooter,  are 
separated  hear  the  embouchures  of  these  rivers  by 
riages  of  elevated  land.     In  certain  cases,  the  basins  of  Bifurca- 
rivers  have  a  sort  of  communication  with  each  other,  tion«  of 
which  produces  a  singular  distribution  of  their  waters,  rivers. 
A  remarkable  example  of  this  kind  to  which  we  allude  ' 

is  to  be  found  in  the  case  of  the  Amasons  and  the 
Oroonoko,  a  branch  of  the  one  inosculating  with  a- 
branch  of  the  other,  and  affording  a  free  oommunica» 
tion  between  these  majestic  rivers.  This  celebrated 
bifurcation,  with  others  no  less  remarkable,  is  minutely 
described  by  Humboldt,  Pers.  Narr.  v.  pp.  376,  4i9.. 
Something  similar  to  it  may  be  observed  in  North 
America,  where  geographers  have  represented  an  ima* 
ginary  chain  of  mountains  between  the  gttat  lakes  of 
Canada  and  the  country  of  the  Miamis«  At  the  sea- 
sons of  inundations,  the  waters  flowing  into  the  lakes 
communicate  with  those  which  run  into  the  Miasiaiipi ; 
so  that  It  is  possible  to  proceed  by  boatsfirom  the  sources- 
of  the  river  St  Mary  to  the  Wabash,^  as  well  as  from 
the  Chacago  to  the  Illinois.  Humboldt's  Pers,  Narr,- 
iv.  159.    Drake's- Ctnctattiitt,  p.  222. 

The  lowest  part  of  the  basin  of  a  river,  or  the  chan«  The  bed  of 
nel  through  wnich  it  flows,  is  called  its  bed*    In  some  «  "ver. 
instances  the  beds  of  rivers  are  immense  chasms,  or 
transverse  ravines,  cutting  the  longitudinal  direction  of 
the  mountains  through  which  they  pass,  at  right  angles. 
Thai,  the  bcd'of  the  Missouri,  where  it  makes  its  exit 
from  the  Stony  Mountains,  is  represented  to  be  a  vast 
sluice,  the  sides  of  which  rise  per^mdicularly,  accord- 
ing to  the  report  of  Lewis  and  Clarke,  to  the  enormous 
height  of  1200  feet  from  the  surfiuse  of  the  water. 
This  remarkable  defile  is  stated  by  the  same  travellers 
to  be  six  miles  in  length,  and  so  narrow  that  it  barely 
oontsins  the  river,  and  seldom  affords  a  spot  where  is 
roan  could  stand  between  the  water  and  the  tremendoua 
diffSk    Most  of  the  great  rivers  quit  the  moimtains  in> 
which  their  sources  are  situated  by  similar  tran&verse 
openings  through  the  solid  strata.  Thus,  the  Sutledge, 
the  Ganges,  and  the  Burrampooter,  pierce  the  chain 
of  the  Himalayah,  in  the  same  manner  as  the  Amazon, 
the  Paute,  and  the  Pastsaa,  break  the  Cordillera  of  the 
Andes.    It  is  impossible  to  determine  whether  these' , 
deep  chasms  have  be^n  formed,  after  a  k>ng  lapse  of 
time,  by  the  rivers  to  which  they  afford  a  passage,  or' 
have  been  suddenly  produced  by  some  great  oonvulsioa. 
of  nature.    Perhaps  it  would  be  nearest  the  troth  to* 
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Hhyiical    suppoee  thai  boUi  cauieB  have  contributed  to  Uieir  increaae  of  these  evils,  is  either  to  deepen  tta  bedi  cf  hJ 

Geography,  formation^  some  convulsive  operatfon  havhig  first  g^ven  rivers^  or  to  strengthen  and  elevate  their  oMu  Gtopd 

^"■*'*^^^""^   birth  to  an  extensive  fissure^  and  the  ceaseless  action  ments.  *nH 

of  the  stream  having  afterwards  reduced  it  to  its  pre-        The  fotmation  of  deltas,  by  the  aGcatnttlatian  sf  i).  ^\ 

sent  condition.  luvial  natter  at  the  mouths  of  rivers,  is  one  of  the  ddia 

Eievstion     *  In  Alpine  countries. the  lower  part  of  the  beds  of  most  interesting  phenomena  which  hydro^phy  offen 

of  the  hedi  rivers  generally  consists  either  of  hard  rocks,  or  of  to  the  consideration  of  the  naturalist.    Kven  whkh, 

of  riven  by  gravel  derived  from  their  decomposition.    The  more  in  a  flooded  state,  are  much  discoloured  by  theeiitby 

alluvial  de.  soluble  parts  of  the  rocks,  which  suffer  disintegration  matters  they  carry  along  with  them,  freqoeatly  enter 

iHMitet.        ^y  ^1^^  action  of  the  stream,  are  gradually  conveyed  the  sea  by  two  or  more  mouths,  and  thus  form,  at  thi^ 

toward  the  sea,  and,  daring  their  progress  downwards,  embouchures,  considerable  spaces  of  land,  which  bit 

give  rise  to  various  alluvial  formations,  which  not  only  received  the  appellation  of  deltas,  from  their.^  leiem* 

affect  the  banks  by  which  the  waters  are  confined,  but  blance  to  the  Greek  letter  of  that  name.     As  these  tri- 

frequenily  modify  both  the  velocity  and  general  direc-  angular  islands  consist  entirely  of  sand  .and  other  alls* 

tion  of  the  stream.    The  quantity  of  loose  materials  vial  matter  deposited  by  rivers,  it  ia  scarcely  posable 

carried    down   by  rivers    is  probably  much   greater  to  entertain  the  smallest  doubt  with  respect  to  their 

than  is  generally  imagined.     The  disintegration  which  origin.     The  formation  of  dekas,  however,  is  by  ns 

they  are  able  to  accomplish,  though  gradual,  and  almost  means  universal ;  for  though  mpst  of  the  grest  rhwn 

imperceptible  in  its  progress,  continues  to  advance  of  the   Ancient  continent  are  furnished  with  them, 

without  intermission,  'and  is  forcibly  indicated  by  the 

vast  accumulation  of  sand  and  mud  which  is  to  be 

found  at  the  mouths  of  all  great  rivers.     It  is  to  the 

operation  of  this  slow  but  uninterrupted  process,  that 

we  ascribe  the  gradual  elevation  of  the  beds  of  rivers, 

near  their  embouchures,  as  well  as  the  formation  of 

deltas  and  islands. 

Dangerous       The  retardation  in  the  velocity  of  rivers,  as  they  ap«  matter  is  lost  in  the  abyss;  whilst  m  aahallower  scs,k 


it  is  not  a  little  remarkable  that  they  are  nrdf 
to  be  found  at  the  mouths  of  the  American  rhpoa 
This  difference  appeara  to  be  owing,  as  Msjor  Ren* 
nel  has  remarked,  to  the  original  confonnadoa  of 
the  adjacent  coast,  and  to  the  depth  of  the  sea  beyond 
it.  If  the  estuary  of  a  river,  and  the  part  of  the  ocesn 
into  which  it  flows,  are  extremely  deep,  the  alluvid 


cootcquen.  proach  the  sea,  arising  partly  from  the  diminished  in- 
cet  result-  clination  of  their  beds,  and  partly  from  the  frequent 
ing  from  it.  jgflections  of  their  courses  through  the  soft  alluvions 
which  they  have  deposited,  is  extremely  favourable  to 
the  subsidence  of  the  earthy  particles  they  carry  along 
with  them.  Their  beds  are  thus  slowly  raised,  and 
lequire  a  corresponding  elevation  of  their  banks,  to 
Confine  them  within  their  former  limits.  In  illustration 
of  this  fact,  it  may  be  stated  that  the  Rhine,  the  Rhone, 
the  Po,  and  even  the  Mississippi,  now  flow  on  beds 
greatly  elevated  above  their  ancient  level ;  insomuch 
tkat  artificial  embankments  of  great  extent  are  necessa- 
ry to  prevent  these  rivers  from  passing  beyond  their 
ordinary  channels,  and  inundating  the  adjacent  coun- 
tries. These  embankments,  however,  a^brd  only  a 
temporary  and  insecure  defence  against  the  evils  ttiey 
are  intended  to  obviate;  and  already,  in  many  in* 
stances,  have  been  the  means  of  producing  the'  most 
extensive  and  deplorable  calamities.  By  raising  a 
river  above  its  natural  bed,  and  thus  preventing  the 
adjoining  plains  from  sharing  in  the  gradual  elevation. 


not  only  fills  up  the  bed  of  the  inlet  itself,  but  aflbnb 
sufficient  materials ~to  fortik  a  projecting  tongue  of  laodi 
which  gradually  advances  outward,  and  lays  the  fooa* 
dation  of  future  islands. 

The  Nile,  the  Ganges,  the  Danube,  and  the  Volgi,  Bilni 
are  the  most  remarluble  among  the  class  of  riven  ^' 
which  exhibit  the  formation  of  dritaa  on  the  krgeit 
scale.  The  delu  of  the  Nile,  in  particular,  on  sccouot 
of  the  information  we  possess  of  its  condition  froni 
very  remote  period*  is  extremely  interesting,  and  ill 
history  is  well  calculated  to  illustrate  the  nstuie  af 
these  curious  formations.  When  we  examine  the  «• 
treme  flatness  of  this  delta,  the  peculiar  qaality  of  tb 
soil,  so  different  from  that  of  the  adjacent  count^ ;  tbs 
promontory  of  low  land  which  it  forma,  projecung  be- 
yond the  general  contour  of  the  coast ;  and  with  sU 
this,  keep  in  view  the  probability  from  appcsrsDCt^ 
that  it  now  fills  up  a  great  inlet  or  gulf  of  the  is^ 
which,  in  ancient  times,  washed  the  baae  of  the  rod 
which    the   pyramids    of   Memphis  are  erecttd, 


on 


we  are  amazed  at  the  vast  results  capable  of  beay 


which  is  produced  by  alluvial  depositions,  a  state  of  produced  by  a  process  apparently  ao  tedious  as  thit 

things  is  established  that  is  pregnant  with  much  danger,  by  which  deltas  are  formed*      lUimel's  Hemdoiv, 

and  may  be  followed  by  the  most  fatal  consequences,  p.  482. 

w«  ■*                       •                               ■             ja«.i_                     A          "                  a*  A.  L.  w  * 


The  devastations  occasioned  by  the  overflowings  of  the 
Rhine  and  other  rivers,  which  have  been  raised  by 
dikes  above  their  original  level,  are  too  frequent  not  to 
be  generaily  known^.  From  Bologna  towards  Raven- 
na, on  the  east,  and  Ferrara  on  the  west,  a  great  ex- 
tent of  rich  territory,  amounting  to  26  square  leagues, 
is  now  entirely  desolated  by  the  Po,  in  consequence  of 
the  great  elevation  to  which  the  bed  of  that  river  has 
been  raised  by  its  own  alluvial  depositions,  and  the 
constant  oozing  of  its  waters  through  its  banks.  The 
only  effectual  remedy  that  can  be  adopted  against  the 


Humboldt  notices  three  kinds  of  deltas  $  1.  Outm  DM 
delias  at  the  mouths  of  great  rivers  where  they  cnttr  ^ 
the  ocean.    2.  Delias  on  the  shores  of  initmd  seaSf  like  ^ 
those  of  the   Volga,  the  Oxus,  and  the  SihoD.    ^ 
Delias  of  inbuUny  streams,  like  those  at  the  mouth  rf 
the  Apure,  the  Arauca,  and  the  Branco  ;  but  these  dts* 
tinctions  relate  rather  to  a  slight  difference  of  the  dr^ 
cumstances  in  which  the  formation  of  a  delta  iska 
place,  than  to  any  essential  difference  in  the  gcooil 
process  itself.    Pers,  Narr.  v.  p*  466. 

Rivers  which  have  a  moderate  length  of  course,  simI 


*  The  effects  of  the  inondations  of  the  Mttsisrippi  are  not  lets  fonnidable,  when  that  riTer  bunts  its  embankmeats,  aod  o?erflavi  tbt 
adjacent  grounds.  The  following  account  of  that  occarrenoe  is  giten  by  Mr.  Brackenridge  fn  his  work  on  Louiuaiia :  "  l*b«  *>*■■ 
ntth  from  the  river  with  indescribable  impetuosiiy,  like  the  noise  of  a  roaring  cataract,  boiling  and  foamiog,  and  tearlog  amy  thiag  bc^ 
them.  To  one  who  has  not  seen  this  country,  it  is  almost  impotsible  to  convey  any  idea  of  the  tcrrort  excited  by  a  ormaftf,  or  biiiVm 
of  the  lerte.  Like  the  breaking  out  of  fire  in  a  town,  where  no  one  knows  when  his  dwelling  may  be  assailed,  it  exdtca  umvcnal  ooufis^ 
nation ;  every  employment  is  abandoned,  for  miles  above  and  below ;  and  all  hasten  to  the  spot,  where  every  exertion  is  made,  Di((bt  mA 
day,  to  stop  the  breach,  which  is  sometimes  successful,  but  more  frequently  the  hostile  element  is  suffered  to  take  tu  course.  Tbe  c«* 
sequences  are,  the  destruction  of  the  crop,  the  buildings,  and  sometimes  the  land  itselt  is  much  injured,  a^ich  the  currrm  has  wadicd  eve, 
carrying  away  the  soil,  or  leaving  auinenMis  logs  or  trees  drawn  into  the  vortex  as  they  are  floated  down  the  river;  tbca»eiutf  te^' 
scnycdbcAmdieJaBdcBO  be  again  coltivatciL    The  effects  of  a  bnach  in  the  levcc,  he  adds,  are  t vea  awft  dasslsHng  tfcaa  "        "^* 
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1^  eiTTjr  alen^  witfi  dum  m  inoonsidenible  quanti^  of    Miasiasippi,  the  Volga,  the  Obi,  the  Anrar,  Ae  Oroono-    Pbysieal 
^^  ilkvial  matter  to  the  aea.  depoMte  at  their  mouths  onlj    ho,  the  Ganges,  the  Euphrates,  the  Danube,  the  Don,  Qeogrmphy* 
^^  IS  much  mud  and  sand  as  is  sufficient  to  form  a  bank    the  Indus,  the  Dneiper,  the  Dwina,  &c.     Some  idea  "^""^^  ^ 
^^  or  shoal.    This  bank  varies  in  extent  with  the  form  of    will  be  formed  regarding  the  absolute  lengths  of  these 
"'     (be  odaH ;  but  the  additions  made  to  its  breadth  being    rivers,  by  recollecting  that  the  Amaaon,  the  largest  in  ' 
always  towards  the  aea,  the  increaae  of  its  magnitude    every  respect  that  is  known,  has  a  course  of  nearly 
in  (hat  direction  is  only  checked  by  powerful  currents    4000  miles.  This  mighty  stream,  whose  length  is  near* 
in  the  sea  itself..    When  the  accumulation  of  alluvial    ly  equal  to  a  sixth  part  of  the  circumference  of  the 
matter  raises  the  bank  nearly  to  a  level  with  the  sur-    globe,  enters  the  ocean  with  a  channel  which  is  150 
ike  of  the  water,  the  river,  finding  its  discharge  im-    miles  in  breadth,  while  its  depth  in  some  places  is  re« 
peeled,  is  eompelled  to  form  a  passage  through  this  ob-    presented  to  exceed  100  fathoms. 

itscle  of  its  own  creation,  and  produces  what  is  tech-        Almost  all  rivers  are  subject  to  occasional  changes  id  Periodical 
aicaUy  termed  a  hot.    The  position  of  the  bar  of  a  ri-    the  magnitudes  of  their  streams ;  but  it  is  chiefly  with*  ^^'^'^  of 
fer  may,  in  general,  be  determined,  from  a  simple  in«  '^  in  the  tropical  regions  that  the  most  remarkable  over-  ^^*^ 
•pectionof  tl^  state  of  the  shoresat  the  embouchure.  The    flowings  and  contractions  of  their  waters  are  exhibited 
ibore  on  which  the  deposition  of  the  principal  portion  of    in  a  regular  and  periodical  manner.     The  Nile,  90  long 
iiJuvial  matter  is  takingplace,  will  be  found  to  be  flat,    celebrated  for  its  annual  inundations,* was  at  one  time 
whilst  the  opposite  one  is  steep.    It  is  along  the  side    supposc|l  to  be  the  only  river  which  was  subject  to  pe- 
ef  the  latter  tnat  the  deepest  channel  of  the  river  lies  ;  ,  riodical  floods ;  but  since  the  torrid  2on^  has  been  more 
sod  in  the  line  of  this  channel^  but  beyond  the  parts    fully  explored,  it  has  been  ascertained  that  various  other 
that  form  the  meuth  of  the  river,  will  be  the  ban  ( Ren-    rivers  are  liable  to  the  same  alternate-  rising  and  fulling 
nel's  Herodolui,  p.  490.)  of  their  streams.     This  phenomenon  is  influenced  in 

'  In  some  cases,  the  alluvial  matter  is  not  allowed  to    some,  degree  in  the  rivers,  where  it  occurs  by  circum- 
settle  at  the  embouchures  of  the  rivers,  by  which  it  is    stances  of  a  local  nature ;  but  it  is  chiefly  to  be  aacrib- 
discharged  into  the  sea,  but  it  is  transported  by  cur-    ed  to  the  periodical  rains  which  take  place,  at  certain 
fents  of  the  ocean,  and  spread  along  the  coast,  so  as  to    seasons  of  the  year,  in  all  the  mountainous  countries 
give  birth  to  a  connected  chain  of  shoals,  which  in  pro-    within  the  tropics.     Malte-Brun  has  made  a  dtstinc-  Rirera  in 
tess  of  time  become  islands  of  an  elongated  form.  Thus    tion  between  rivers  which  run  parallel  to  the  equator,  ^hich  io- 
the  alluviona  conveyed  by  the  rivers,  which  fall  into  the    and  those  which  flow  in  the  direction  of  the  meridian  *  undationi 
Golf  of  Mexieo,  being  extended  along  the  shore  by  the    and  hinted  that  the  former  must  be  less  liable  to  inun-  "^'"^  <^ 
action  of  the  gulf  stream,  have  produced  the  long    dations  than  the  latter,  particularly  when  the  course  of  ^"^' 
itripes  of  insular  land  which  run  parallel  with  the  coast    their  streams  stretches  through  extensive  plains.     In 
irom  the  latitude  of  82^  to  sp""  north.  support  o£  this  opinion,  he  cites  ^e  Oroonoko,  the  Se^ 

qgtb    The  length  of  the  courses  of  rivers,  as  well  as  the    negal,  and  the  Niger,  the  last  of  which  he  takes  for 
magnitude  of  their  streams,  is  immediately  connected    granted  has  a  course  lying  nearly  east  and  west.     The 
^  ^i&  the  form  and  extent  of  their  basins,  pot  less  than    onit  of  these  rivers,  however,  afibrds  any  thing  but  a 
with  the  height  of  the  mountain  ridges  by  which  their    confirmation  of  the  opinion  in  question ;  as  its  course, 
direction  ie  determined.  •  Rivers  which  traverse  flat    ao  far  from  being  parallel  to  the  equator,  is  remarkable 
countries^  necessarily  receive  few  tributary  streams  in    for  its  spiral  form.     The  Senegal,  which  has  something 
their  progress  ;-  mid  hence  though  they  may  flow  over    of  a  similar  form,  is  not  a  river  of  sufficient  magnitude 
s  great  extent  .of  surface,  the  quantity  of  water  which    to  afford  a  proper  example  of  great  inundations ;  and 
they  discharge  is  extremely  small  in  comparison  of  the    ^e  know  too  little  of  the  actual  course  of  the  Niger,  to 
length  of  their  courses.     Thus  the  Missouri,  while  it    pronounce  any  thin^  with  certainty  respecting  its  over- 
ooDtinoes  to  flow  through  the  extensive  savannahs  of    Rowings.     Besides,  it  is  well  known  that  the  Oroonoko 
Louisiana,  a  tract  of  more  than  1600  miles  in  extent,    ia  as  subject  to  periodical  floods  as  any  other  of  the  tro- 
is  all  alon|f  nearly  of  Che  same  breadth,  and  byt  little    pical  rivers.     M.  de  Pons  fixes  the  rising  of  this  river 
different   m  depth;  and,  like  many  of  its  tributary    at  13.  fathoms,  and  Humboldt  states  that  foreign  piloCi 
brmches,  it  would  probably  disappear  entirely  by  eva-    reckon  it  even  90  feet  in  the  lower  Oroonoko.  {Per9. 
poration  long  before  it  joined  the  Mississippi,  were  it    Nar,  v.  p.  750.)     The  peisodical  inundations  of  lai^ 
not  for  the  occasional  supplies  which  it  receives  during    rivers,  therefore,  though  they  may  be  affiicted,  in  cer- 
itsprogresa  from  a  few  of  its  more  permanent  auxiliary    tain  cases,  by  the  directions  in  which  they  flow,  must 
streams.     On  the  other  hand,  the  Amaxon,  which  floWs    be  explained  by  referring  them  to  causes  more  imme- 
diroogh  a  basin  of  vast  extent,  and  derives  its  supplies    diately  connected  with  the  origin  and  formation  of  rivers 
iroffl  rivers  which  have  their  sources  in  the  most  ele-.    themselves.  All  great  rivers  must  take  their  rise  in  moun« 
vsted  regions  of  the  earth,  advances  onward  with  in-    tainous  countries,  which  are  most  flivourable,  at  all  sea* 
creasing  grandeur,  and  at  last  pours  into  the  ocean  the    aons  of  the  year,  for  bringing  about  that  intermixture 
collected  streams  of  more  than  a  tenth  part  of  the  ha-    of  the  atmospherical  strata  by  which  rain  is  produced  ; 
biuble  surface  of  the  globe.    The  lengths  of  the  most    and  hence  if  the  feeders  of  the  tributary  stKams,  which 
distingniabed  rivers  in  the  world,  taking  the  length    unite  in  the  formstion  of  a  large  river,  are  situated  in  a 
ofthe  Thames  as  unity,  are  stated  by  Major  RenneUo  be    latitude  which  does  not  exceed  dO  w  85  degrees,  the 
in  the  following  order:  The  river  Amaaon  15| ;  the    limit  of  the  great  periodical  rains,  the  main  stream,  in 
river  Kian  Ku  in  China  15^ ;  the  Hoai^  13^ !  ^e  Nile    whatever  direction  it  flows^  must  be  subject  to  annual 
12^;  the  Lena  11^;  the  Amur  11;  the  Obi  10^;  the    overflowings. 

Jenissey  10 ;  the  Ganges,  the  Burrampooter,  the  Ava,        The  inundations  of  the  rivers  in  the  same  hemisphere  Ptriods  of 
and  the  Volga,  each  9^ ;  the  Euphrates  S^ ;  the  Mis«    occur  nearly  at  the  same  season  of  the  year ;  but  the  ^^  ^aunda. 
aisstppi  8  ;  the  Danube  7  ;  the  Indus  5^  ;and  the  Rhone    period  of  the  greatest  height  of  the  waters  in  particular ''^'^' 
5^.    If  the  .relative  imporunce  of  riven  be  estimated    situations,  is  considerably  modified  by  their  distance 
by  the  qaai|ttty  of  water  they  discharge,  a  different  ar*    from  the  mounuins,  whera  the  rains  which  produce  the 
rangement  must  be  adopted,  and  they  will  stand  in  the    floods  uke  place.    Thus  the  inundations  of  the  Ganges 
fallowing  order:  The  Amazon,  the  Nile,  theSenegal,  the    apd  the  Nile  in  the  old  world,  and  of  the  Oroonoko  and 
St.  Lawr«ttce^th»Hoango^tti»LiiPlaU|  the  Jenissey,  the   the  tfiuissippi  in  the  new>  happen  when  the  aun  haa 
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Phjriieal    Qorth  declioattoa  t  wh3e  those  of  the  Amazon*  the  Rto    Major  Bennel  has  acaroely  «iy  ^ppanmt  dadivity  in  Phjiid 
Gi^rapby.  piatii,  and  tbe  larger  rivers  of  New  Holland,  occur    its  bed  from  Hard  war  to  the  sea^  a  disUnoeof  l3^Gti(n3 
^'"'^y^'^^  when  the  sun  has  south  declination.    The  annual  in-    miles,  yet  movesi  in  that  part  of  its  oonxsc^  with  a  ^nr^ 
undationsof  the  Ganges,  it  need  scarcely  be  remarked,    velocity  of  three  miles  in  the  dry,  and  five  pr  sixnulsi 
are  produced  by  the  great  rains  which  deluge  the  whole    per  hour  in  the  wet  season*    The  Amason,  too,  the 
of  India  during  the  south-west  monsoon,  and  those  of    declivity  of  whose  bed  for  SOO  leag^ea  does  not  exceed, 
the  Nile  by  the  rains  il^hich  fall  at  the  same  time  in    according  to  Condamine's  estimate,  ten  or  11  fset,  hu 
Abyssinia  and  the  neighbouring  countries.  also  a  very  considerable  velocity* 

In  general,  it  is  some  time  before  the  effects  of  the  We  have  already  stated,  that  the  mean  velodtj  of 
rains  which  fall  near  the  spiirce  of  a  river  are  felt  near  rivers  varies  from  three  to  six  miles  per  hour.  In  psr« 
its  mouth :  the  rising  of  the  Nile,  for  example,  is  observ*  ticular  cases,  however,  when  the  ped  has  a  confider* 
ed  to  commence  at  Cairo,  about  ten  or  twelve  days  af-  able  inclination,  the  motion  of  currents  is  proportioai 
ter  the  rains  have  begun  to  fall  in  Abyssinia ;  and,  in  ally  increased,  and  amounta  to  eight  miles  per  hmr, 
like  manner,  the  inundation  does  not  attain  its  maxi-  According  to  Clarke  and  Lewie,  the  velocity  of  dis  i 
mum  state  at  the  former  place,  till  the  middle  of  Sep-  Missouri,  a  little  abov<e  the  point  where  its  waten 
tember,  when  the  rains  have  considerably  abated  along  mingle  with  those  of  the  Miasissipi,  is  seven  fast,  and 
the  whole  course  of  the  river.  in  some  places  even  twelve  feet,  per  second,  ezoMdiog 

.  Malte-Brun  affirms,  that  no  rivers  in  the  temperate  that  of  the  Cassiquiare««  which  Humboldt  deteniimo 
■ones  are  subject  to  periodical  overflowings.  This  as*  to  be  in  some,  places,  which  he  navigatedf  eleven  fiest 
aertion  is  far  from  being  correct,  as  the  inundations  of  eight  inches  per  second.  At  the  famomaPoosodeMui* 
the  Mississippi  are  greater  than  those  of  the  Nile,  which  zeriche^  where  the  An^xon  forces  its  way  through  ths 
are  only  S5  feet  at  Cairo,  whereas  the  rising  of  the  Mis*  rocky  barriers  of  the  Andes,  the  velocity  of  that  inaf 
aissippi  is  55  feet  at  Natchez.  Humboldt's  Nar,  v.  750.  jestic  river  is  about  eight  or  nine  miles  per  hour.  It 
The  period  when  the  inundations  of  a  great  river  has  been  affirmed  that  no  boat  could  ascend  a  stresnif 
take  place,  affords  the  means  of  forming  a  conjecture,  the  velocity  of  which  exceeds  three  feet  per  scoond, 
when  direct  information  is  wanting,  with  respect  to  (Encyc.  Brii,  art.  Rivsn,)  but  it  has  been  abuodsady  i 
the  position  of  the  sources  of  the  principal  streamsby  proved  by  the  ascent  of  the  Cassiquiare  and  Missonrii  | 
which  its  waters  are  supplied.  In  illustration  of  this  the  velocity  of  whose  streams  exoeisda^  in  many  plscs% 
remark,  it  may  be  stated  that  the  mouth  of  the  Congo    three  times  the  supposed  limit.  i 

being  situated  in  the  southern  hemisphere,  while  the        The  incUnation  of  the  beds  of  rivers,  when  tlicf  1><H 
overflowinga  of  that  river  occur  at  a  season  when  the    flow  through  extensive  plains,  is,   in  genval,  ^^^^ 
rains  happen  in  the  northern  hemisphere,  it  maybe    small;  that  Tof  the  Amazon  haa  been  eatimated  for  tk^" 
inferred,  with  much  probability,  that  most  of  the  tri«    last  600  miles  of  its  tourae^  at  one^flfth  of  an  inch  pst 
botary  streams  of  the  Congo  flow  from  the  northern    mile ;  and  that  of  the  Nile»  from  Cairo  to  Rosetts,  st 
side  of  the  equator.   £diff.  PhiL  Journ.  iii.  105.   Quart,    l^  inch  perjnile.     The  descent  of  the  6einc^  betveca 
Mmew,  vol.  xviii.  348.  Valin  and  Serres,  is  reckoned  about  ten  inches  per 

Important       From  the  influence  of  mountains  in  separating  aque-    mile ;  and  that  of  the  Loire,  between  PouiUy  and  Brisis^ 
purposes     ous  vapour  from  the  atmosj^ere,  it  must  be  evident    at  4^  feet  per  mile,  but  between  Briare  and  Orleiai^      j 
served  by    ^g^  these  Stupendous  masses,  though  themselves  con-*    it  diminishes  about  2^  feet  for  the  same  diatanoe.  Wben      i 
mountsins  g{gj|^  ^  perpetual  cold  and  sterility,  are  the  immedi*    the  inclination  of  the  bed  of  a  river  becomes  eight  tf      | 
inundiL"^  ate  causes  of  the  inundations  which  impart  fertility  to    ten  feet  per  mile,  the  velocityof  the  stream  which  £owi 
tioot.  the  plains ;  and  that  without  them,  the  surface>of  the    over  it  is  greatly  attgmented»  and  the  waters,  initcsd 

earth  could  not  have  enjoyed  that  grateful  supply  of  of  gliding  silently  along,  rush  forward  with  tumultoosi 
moisture  which  is  necessary  for  the  support  of  the  va^  impetuosity,  and  are  converted  into  foaming  tomnti 
lious  orders  of  organized  bein^  with  wnich  it  is  every    by  the  obstacles  they  encounter. 

where  so  abundantly  stored.    Mountams  are  not  to  be        But  fivers  do  not  always  descend  froin  bneelevatioQ  Cisa 
regarded,  therefore,  as  useless  excrescences  upon  the    of  table-land  to  another  by  inclined  beds*    They  eocsi"^ 
surface  of  the  globe,  encroaching  upon  the  abodes  of    sionally  precipitate  themselves  over  abrupt  dedivitisi"*^ 
animated  beings,  and  limiting  the  range  of  happiness    of  great  height,  and  peas  suddenly  from  one  indiosd 
and  enjoyment ;  but  as  essential  parts  of  a  harmonious    plane  to  ancSher.     These  descents  generally  occur  ie 
whole,  every  element  of  which  contributes  its  share  to    situations  where  natuie  exhibita  soanea  of  the.ntmcit 
produce  the  wisest  and  most  beneficent  purposes.  subh'mity  and  grandeur;  and  hence  ooiaracis  have  sl< 

Velocity  of     The  velocity  of  rivers  is  affected  by  so  many  cir-    ways  been  reckoned  among  the  moat  interesting  ob- 
riTers.        cumstances,  that  without  having   recourse  to  actual  .  ^ts  of  a  landscape.     The  number . of  cataracubeTone* 
experiment,  it  ia  nearly  impossible  to  determine,  with    mg  to  different  rivers  generally  variea  with  the  lengtM 
much  precision,   what  it  may  be  in  any  particular    of  their  streams,  and  the  elevations  of  their  sources 
stream.    8o  uniform,  however,  is  the  relation  between    above  the  level  of  the  sea ;  but  few  rivera  of  any  mi^ 
the  length  of  the  bed  of  a  river,  and  the  altitude  of   nitude  are  altogether  destitute  of  these  idMiipt  cfasflfci 
the  most  elevated  point  of  it  above  the  level  of  the  sea,    in  the  position  of  their  beds.    The  most  stupend^ 
that  less  difference  pf  velocity  is  observed  in  the  streams    falls  are  to  be  found  in  secondary  countries^  where  rir* 
of  varioua  rivers,  than  might  be  anticipated.    Few  ri«    ers,  having  acquired  a  oonsiderable  aize,  ruah  withirre* 
vera  flow,  for  any  length  of  course,  with  a  velocity    sistible  fury  over  perpendicular  walia  of  calcareous  rodo. 
which  exceeds  ^\e  or  six  miles  an  hour,  and  the  most        The  situation  of  the  falls  of  rivera  is  of  the  utiiMitMi 
sluggish  streama  seldom  or  never  at  less  than  half  that    imporUnce  to  their  aucoesaful  navigau'on.     In  the  cssetn^ 
rate.    The  velocity  at  any  particular  point  must  evi-    of  the  Amazon,  for  example,  the  cataracts  are  notBMcef^ 
dently  vary  with  the  indinauon  of  the  bed,  and  the    than  five  or  aix  hmidred  milea  from  ita  eoiuce,  so  thst'^ 
hydraulic  mean  depth ;  though  it  would  seem  that  the    fiye-aixtha  of  the  courae  of  that  atupeiidoMa  river  sie. 
isapidity  of  currenta  frequently  dependa  nearly  as  much    perfectly  navigable.    The  fidls  of  the  Miaaoiiri  aie  still 
upon  the  impulse  which  they  receive  from  the  waters    more  advantageously  situated  in  that  respect,  beii^ 
by  which  they  are  pressed,  as  even  upon  these  primary    only  about  250  milea  from  ita  source  in  the  Stooy 
oonditiona.     Thus  the  Ganges,  which  aocoitiing  to    Mountaina;.  wheieM  the  gniatfrdla  .of  t^iB.Qioaaoto 
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tA  ibnBi  ottthe  Mmtvary,  a  bviriertottie  navintion  of 
Ay.  that  tiftti  which  is  placc;^  nearly  at  equal  distances 
"^  from  its  extremities. 

I  of  Tht  heights  of  cataraots  have  generally  been  much 
I.  eiag^ented,  ptoMAy  more  from  the  astonishment 
pradooed  upon  the  minds  of  the  persons  by  whom  they 
hare  been  described,  than  from  any  wish  to  deceive, 
on  the  part  of  those  who  have  witnessed  for  the  first 
time  iboae  scenes  of  appalling  grandear.  In  alpine  re- 
gions they  are  loftiest,  and  roost  abrupt;  in  countries 
of  secondary  ifarmation  they  are  less  elevated,  and  ge- 
oerally  of  the  description  of  fiiUs  Cenned  rapids.  The 
fills  of  Tequendama,  formed  by  the  river  De  Bagota,  in 
Soatb  America,  which  was  estimated  by  Bouguer  to  be 
of  the  enormous  height  of  1500  feet,  has  been  reduced 
bj  HuBoboldt  to  little  more  than  a  third  part  of  that 
height.  A  little  way  above  this  extraordinary  fall,  the 
stream  is  about  150  feet  in  breadth,  but  immediately 
before  its  descent  it  is  suddenly  contracted  to  forty,  . 
when  it  passes,  at  a  double  bound,  to  the  dept^  of  ^74 
feet  Hamboldl's  Be^earches,  vol  L  76.  This  fall 
was,  at  one  time,  esteemed  the  loftiest  in  the  world ; 
bat  it  is  greatly  inferior  in  height  to  the  cascade  of  the 
Ache,  which  rises  in  the  cavern  of  the  glacier  of  mount 
Taiucn,  runs  through  the  valley  of  Acbentall,  and  after 
NBching  the  Gtilf  ^*  Tauf en,  throws  itself  over  an  ele^ 
vation  of  2000  feet.  There  are  five  great  falls,  the  last 
of  which  forms  a  most  magnificent  tfch  of  Water,  and 
is  resolved  into  spray  before  it  reaches  the  ground. 
The  noise  of  the  rushing  water  is  so  lood,  that  it  is. 
hesrd  at  the  distance  of  more  than  a  league,  and  the 
eurrent  of  air  which  it  sets  in  motion  is  so  violent,  that  ^ 
it  forcibly  drives  bsck  those  who  attempt  to  advance. 
towsrds  &e  top  of  the  gulf.  Edin»  PM.  Jaurn.  vol. 
iii*  SOS.  The  greatest  fall  in  Europe,  and  perhaps  in. 
the  world,  if  both  the  height  and  the  mass  of  water  be 
oeosidered,  is  that  of  the  river  Lulea,  in  Sweden, 
which  is  one-eighth  of  a  mile  broad,  and  4<X)  feet  high. 
Ediu.  Pkil.  Joum.  vol  ii.  199'  The  great  fall  of  Nia- 
gara, the  noise  of  which  is  heard  at  the  distance  of 
thirteen  miles,  is  400  yards  across^  immediately  before 
the  descent,  and  its  height  is  150  feet. 

The  excavations  which  are  formed  by  large  rivers 
when  they  precipitate  themselves  over  high  rocks,  are 
often  of  an  immense  depth.  The  abyss  into  which  the 
river  of  Gottenburgh  rushes  from  a  high  precipice  is  to 
enormously  deep,  that  large  pines  bating '  down  the 
stream  are  often  dashed  in  pieces  when  they  are  pn^ 
jected  over  the  cataract ;  and  such  of  them  as  descend 
vertically,  penetrate  to  ao  great  a  depth,  that  they  some- 
times disappear  for  upwards  of  a  quarter  of  an  hour  be- 
fore they  return  to  the  surface. 
^'  The  chamis  through  which  rivers  occasionally  flow 
^ia  alpine  countries,  seem  to  have  been  formed,  at  least 
^in  part,  bj  the  unceasing  action  of  torrents  gradually 
eroding  the  solid  rocks  over  which  they  are  projected. 
The  thlla  of  Niagiani  sire,  by  this  wasting  process,  ad- 
vancing slowly  up  the  stream^  and,  if  sufficient  time  be 
allowed  for  the  action  of  the  waters,  the  period  mast 
arrive  when  the  entiie  demolition  of  the  rocky  barrier 
which  lies  between  the  fall  and  Lake  £rie,  will  drain 
off  the  waters  from  that  extensive  basin,  and  convert 
the  alluviona,  which  they  now  overspread,  into  a  rich 
and  fertile  plain.  In  support  of  this  assertion,  it  may 
be  stated,  that  the  falls  of  the  Nile  at  Syene  do  not  at 
all  conrespond  now  with  ^e  description  which  the  an- 
dei^  have  left  us  of  the  stupendous  cataracts,  repre- 
sented to  have  existed  diere  in  former  times. 
ii.  Instancea  are  not  wanting  of  some  large  rivers  dis- 
ct  appearing  partially,  and  otters  entirely,  in  their  course. 

The  waters  of  tne  Oroonoko  are  aunost  lost  at  the 
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Randal  de  Cariv^n,  beneath  the  immense  blocks  of  f^ytietLi 
g^ranite  which  rise  here  and  there  in  the  bed  of  the  Orography, 
river,  and  leaning  against  one  another,  form  so  many  "-"V"*^ 
huge  and  shapeless  arches,  under  which  innumerablo 
tumultuous  torrents  rush  with  the  most  horrible  notse.^ 
In  like  manner,  at  the  Rapids  of  il/i/rer,  the  same  river 
is  every  where  deeply  engulfed  in  caverns^  in  one.  of 
which  Humboldt  assures  us  he  heard  the  waters  rolling 
at  once  over  his  head  and  beneath  his  feet.     But  the^ 
total  disappearance  of  a  river,  though  an  occurrence 
more  fitted  to  excite  astonishment,  is  also  occasionslly' 
observed.    As  examples  of  this,  we  may  mention  the- 
sudden  disappearance  of  the  Rhone  between  Seyssel 
and  Eduse ;  of  the  Cedar-creek  in  Virginia,  &c  This 
subterraneous  descent  of  rivers  is  ascribed  to  their  en-*, 
countering  in  their  progress  a  bar  of  rocks,  which,  ob- 
structing their  waters,  compels  them  either  to  flow  over 
them,  and  form  cascades,  or  find  a  passage  below,, 
where  tho  materials  may  be  softer,  and  afterwards  work 
their  way,  for  a  longer  or  a  shorter  space,  under  ground 
In  the  year  1752,  the  entire  bed  or  the  Rio  del  Norte,' 
a  considerable  river  in  New  Mexico,  became  suddenly 
dry  for  an  extent  of  sixty  lesgues.    The  water  of  the 
river  had  precipitated  itself  into  a  newly.formed  chasm,: 
and  disappeared  for  a.  considerable  time,  leaving  the' 
fine  plains  on  its  former,  banks  entirely  destitute  of  wa- 
ter.   At  length,  af^r  a  lapse  of  several  weeks,  the> 
water  returned  to  its  former  channel,  probably  because' 
the  chasm,  and  the  subterraneous  conductors  connected- 
with  it,  had  been  filled  up.    A  similar  phenomenon  is 
said  to  have  occurred  in  the  river  Amaaon,  about  the- 
beginning  of  the  eighteenth  century.    At  the  village* 
of  Puyaya  the  inbabitants  saw,  with  terror  and  aur-r 
prise,  the  bed  of  that  vast  river  completely  dried  up,- 
for  several  hours,  in  consequence  of  a  part  of  the  rocka 
near  the  cataract  of  Rentena  having  been  thrown  down 
by  an  earthquake.    Humboldt's  Nenf  Spam,  ii.  812. 
The  Guadiana  in  Spain,  and  many  of  the  tributary^ 
branches  of  the  Missouri,  lose  themselves,  after  a  long' 
drought,  amidst  the  bibulous  sands  over  which  they 
flow.    All  the  great  rivers  of  New  Holland  seem  to. 
direct  their  courses  towards  the  interior,  where  they 
disappear  in  to  extensive  inland  marsh. 

Rivers  are  oflen  distinguithable  by  the  peculiar  co» Colours  of 
lour  of  their  streams.    The  Danube  retains  a  yellow  the  water 
colour  the  whole  year  round;  and  the  waters  of  the^ofriTcn. 
Traun  and  the  Ens,  which  hold  ui  suspension  a  great- 
deal  of  schistose  and  calcareous  sand,  possess  a  beauti-* 
fhl  green  colour.    Other  rivers,  as  the  Rhone,  near' 
Geneva,-  have  a  colour  which  is  decidedly  blue.    We 
learn  from  some  of  the  ancient  writers  on  geography, 
that  Uie  Greeks  were  struck  with  astonishment  when 
they  bc^ld  the  blue  waters  of  Thermopylss,  the  red 
waters  of  Joppa,  and  the  dark-coloured  waters  of  the 
baths  of  Asty ra,  opposite  to  Lesbos.    Some  naturalists,  • 
who  have  examined  the  purest  waters  of  the  Glaciers, 
and  the  rivers  which  flow  from  mountains  covered' 
with  perpetual  snows,  where  the  earth  is  destitute  of 
the  relics  of  vegetation,  seem  disposed  to  adopt  the 
opinion,  that  the  proper  colour  of  water  is  a.  bluish* 
l^reen.     Humboldt,  who  appears  to  have  examined- 
with  much  attention  the- colour  of  the  waters  of  thC' 
tropieal  rivers,  distinguishes  them  only  by  the  epithets 
of  fohUe  and  black.    The  black  waters,  he  informs  us,, 
are  the  purest  and  most  limpid,  such  being  their  trans- 
parency, that  the  smallest '  fish  are  visible  in  them  to 
the  depth  of  twenty  or  thirty  feet.    The  colouring 
principle  of  these  waters  seems  to  be  too  spuring-  in 
quantity  to  be  detected  by  analysis ;  but  is  conjectured 
to  be  an  extractive  vegetable  matter.    It  is  not  a  little 
remarkable,  that  both  the  crocodiles  and  mosdiettoesi 
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Pbytical    the   greatest  pests  of  equstorfal  Atnerica^  carefully 
Geography,  nvoj^  ^^  bigck  tiraters.     ,When  the  smallest  breeee 
'^  ~''~  —^  plays  upon  the  surface  of  these  dark-coloured  rivers, 
they  appear  of  a  6ne  grass  green,  like  the  lakes  of  Swit- 
zerland.    Humboldt's  Pers,  Narr,  v.  9I«  185^  41 9« 
Quantity  of     The  quantity  of  watbr  discharged  by  rivers  into  the 
waters  dit-  sea  has  been  imperfectly  examined.    From  facts,  which 
charged  by  we  have  already  stated,  the  mean  annual  quantity  of 
rivers.         min  over  the  globe  may  be  estimated  about  three  feet ; 
which  would  give  no  less  than  1 6,000,000,000,000,000 
cubic  feet  for.  the  quantity  Of  rain  over  the  whole 
surface.      If  we  suppose  that  a  third  part  of  this 
falls   upon    the   land,    we  should    have  upwards  of 
5,000,000,000,000,000  cubic  feet  for  the  supply  of 
rivers,  and  the  economy  of  vegetation.     Now,  to  com- 
pare this  with  the  quantity  of  water  discharged  by  all 
the  known  rivers  of  the  world,  we  shall  take,  with 
Boffqn,  the  example  of  the  Po.     This  river,  according 
•   to  Riccioli,  before  it  divides  into  branches,  has  a  mean 
breadth  of  1000  feet,  and  a  depth  of  ten  feet,  with  a 
velocity  of  four  miles  per  Hour.    Consequently,  it  con- 
^  veys  into  the  sea  about  5,000,000,000  cubic  feet  per 
'  day,  or  nearly  2,000,000,000/)00  cubic  feet  annually  ; 
ao  that  if  we  suppose  a  fifth  part  of  the  water  which 
»  descends  in  rain  upon  the  land,  to  be  dissipated  again 

by  evaporation,  and  another  fifth  to  be  decomposed  by 
the  processes  of  vegetation,  we  should  still  nave  re- 
maining as  much  water'  as  would  supply  1 500  rivers 
equal  in  size  to  the  Po.  Or  if  we  take  this  view  of 
the  subject :  the  Po  appears  to  traverse  a  country  about 
380  miles  in  length,  and  the  rivers  which  flow  into  it 
on  each  side  arise  from  sources  which  are  i|bout  sixty 
miles  distant  from  the  main  stream.  Thus  the  Po^  and 
the  rivers  which  it  receives,  water  a  country  of  about 
45,600  squsre  miles.  But  the  surface  of  the  dry  land 
being,  according  to  Bufibn's  estimate,  63,728,988  square 
miles,  (Buffon's  NaL  Hist*  i.  136;)  if  we  suppose  that 
each  portion  of  the  earth's  surface,  equal  in  extent  to 
the  basin  of  tlie  Po,  is  furnished  witn  a  river  of  the 
same  magnitude,  we  should  have  by  this  computation 
about  1400  rivers  of  the  same  size  with  the  Po  to  drain 
the  surface  of  the  globe. 

It  appears  by  some  late  experiments  of  M .  Escher, 
that  the  annual  discharge  of  the  Rhine  at  Basle  is 
l/)46,763,676.000  cubic  feet;  that  of  tha  Tay  appears 
from  observations  made  at  Perth,  by  the  writer  of  this 
article,  to  be  about  100,000,000,000  cubic  feet,  being 
only  about  a  tenth  part  of  the  quantity  of  water  con- 
veyed by  the  Rhine.  The  basin  4>f  the  Tay  is  2315 
square  miles,  and  the  annual  supply  of  rain  which  it 
receives  about  130,000,000,000  cubic  feet ;  so  that,  for 
that  extent,  about  30,000,000,000  cubic  feet  of  water 
return  to  the  atmosphere  by  evaporation  or  decomposi- 
tion. In  July  1819,  after  a  long  drought,  the  discharge 
of  the  Tay  ^as  found  to  be  r^uced  to  457  cubic  feet 
per  second,  being  only  about  a-tenth  part  of  the  aver* 
age  quantity  which  it  conveys  to  the  sea. 
Number  of  ^^  ^^^  ^^^  Continent,  there  are,  according  to  Buflbn, 
about  430  rivers  which  fall -either  into  the  ocean  or 
into  the  Mediteranean  and  Blade  Seas  ;  and  in  the  new 
continent,  about  a  third  of  that  number.  In  this  es- 
timate, which  assigns  565  rivers,  for  the  whole  number 
of  rivers  of  both  continents,  none  are  reckoned  which 
are  not  as  large  as  the  Somme  in  Picardy. 
•  The  •limits  of  this  article  allow  ns  to  describe  very 
briefly  some  of  the  phenomena  of  river  tides.  The 
flux  and  reflux  of  water  which  occur  periodically  in 
the  ocean,  twice  a-day,  are  felt  in  some  rivers  at  a  very 
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great  distonce  from  thehr  moutha.  Condafl^  obMf*  PI9J 
ed  a  regular  rise  and  fall  of  the  waters  of  the  AmiiaD^ti|n| 
at  the  distance  of  600  miles  from  the  inoadief  tbat^^ 
river ;  and,  by  noticing  the  time  of  high  water  at  he 
descended  towards  the  sea,  be  found  that  there  were 
several  simultaneous  points  of  hi^h  water,  with  oorre^ 
sponding  points  of  low  water  intervening,  betwfca^'* 
Para  and  the  confluence  of  the  Madera.  T&  ocnmecU  ^  ^ 
ed  series  of  tides>  which  Cond  amine  erroneously  sscrib*  ^^ 
ed  to  the  immediate  action  of  the  sun  and  moon,  wn 
merely  the  successive  undulatians  produced  by  tiw 
tides  of  the  ocean  at  the  mouth  of  the  river,  aud  pra|i^ 
gated  up  the  stream  m  the  form  of  immense  wst^^ 
ii^hose  curvature  was  imperceptible  for  an  inoonsidcn* 
ble  extent  This  phenomenon  is  observed  in  all  Ttm% 
flovring  through  extensive  plains.  It  was  long  sgo pomU 
ed  out  by  Newton,  that  the  high  water  of  the  Thano,  H 
London  Bridge,  takes  place  when  it  is  low  water  at  the 
mouth  of  the  river,  the  surface  of  the  water  being  then 
at  London  actually  forty  feet  above  ita  level  in  the 
German  ocean ;  and,  indeed,  all  large  rivers,  in  wtudi 
tides  are  observed,  never  exhibit  a  regular  descent  of 
surface  towards  the  sea,  but  a  waving  outline  in  cooti* 
nual  motion  from  their  mouths  to  the  farthest  limit  s( 
the  river  tide.  When  a  river  is  suddenly  enburged  or 
contracted  in  breadth,  these  inundations  in  its  wslen 
are  attended  with  remarkable  appearances.  Below 
Dundee,  the  breadth  of  the  Tay,  where  it  joins  the 
inlet  of  the  German  Ocean,  is  about  a  mile ;  but,  abon 
that  town,  its  bed  enlarges  very  considerably  and  fonu 
a  cspadoua  frith,  wfai<»  may  be  ooasiderea  as  the  had 
of  a  lake*  whose  waters  aire  alternately  withdrawn  and 
restored  by  the  sea.  The  tides  from  the  German  Ooen, 
which  enter  the-  river  through  the  narrow  chamisl  st 
its  mouth,  not  finding  sufficient  vent  for  themselves  it 
time  of  flood,  the  level  of  the  water  in  the  frith  nercr 
attains  the  same  level  as  at  the  mouth  oi  the  river  by 
fifteen  inches,  it  being  high  water  at  tbe  latter  before 
this  can  be  effected.  In  its  progresa  up  the  river,  B 
however,  the  tide  wave  suffers  a  considerable  eontrtc-  <f 
tion  of  its  breadth  by  the  narrowing  of  th^  rirer  it* 
Newburgh,  and  is  again  elevated  about  a  foot  abore  iti  ^ 
level,  near  the  middle  of  die  frith,  oppoeite  to  Myhie-^  J 
field.  When  it  reaches  Perth,  where  the  river  is  suH  oJ 
more  contracted  by  its  banks,  the  water  rises  to  thi  nfff. 
same  level  as  at  the  mouth  of  the  river  \  Similar  ef- 
fects have  been  observed  in  other  rivers.  At  La  Beole, 
for  example,  it  has  been  ascertained  by  M.  BrenMiiticr, 
that  in  the  bed  of  the  Garonne,  the  oscillaitions  of  ths 
tides  ascend  an  inclined*  plane,  far  alx>we  the  level  d 
the.  waters  of  the  Atlantic,  at  the  month  of  the  river. 
At  La  Reole  the  tides  appear  to  flow  ten  toises,  st 
Bourdeaux  five  toises,  above  the  low  water  mark,  near 
Royan ;  and  yet  the  tides  rise  to  the  swDe  appamt 
height  at  Royan  and  Bourdeaux.  Humboldi's  Pert 
Narr.  v.  737. 

•  Several  rivers  present,  near  their  junction  with  tbe 
ocean,  a  peculiar  phenomenon,  depending  upoo  the 
flux  and  reflux  of  the  tides;  which  is  attended  with  nneh  ^ 
danger.  The  phenomenon  to  which  we  allude  is  termed ' 
the  bore  of  a- river,  and  is  found  to  exist  chiefly  in  larfi 
rivers,  which  have  a  wide  outlet,  and  in  which  the 
greatest  tides  occur.  In  rivers  of  this  description,  the 
accumulated  water  of  the  gulf  or  outlet  not  being 
entirely  discharged  before  the  return  of  the  entoing 
tide,  it  encounters  the  rising  waters  of  the  ocean  flow* 
ing  in  an  opposite  direction,  and  produces,  by  theptt- 
tual  reaction  of  the  conflicting  surges,  ma  elevatkA  of 


'    *  For  thcfe  intetesiiog  facti  we  ate  indebted  to  James  Jaidasf,  Em^  ciril*eiigiaccr,  who  verified  than  by  a 
levaUiagi^  and  wdUcoaducud  obeervaiioof. 
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M  dw  wite  ftr dNMr#  its  Jittiinl  lev»l.  The  wwe  ftnnad  a  nmnber  of  oonsidenible  riven^  it  wis  only  500  yards   Pliy«<cai 

J^'  ia  tfais  nMnner  roUi  np  the  chasnel  of  |he  river  wilh  wide,  without  any  increase  of  depth.   The.small  change  <^S»P^7' 

"^  in  irresistible  foree.  overwhelming  in  its  progress  every  in  the  dimensions  of  this  river,  from  its  source  in  the   ~'~*  "" 

thing  whieh  it  encounters,  till  exhausted  by  its  own  Stony  Mountains  to  its  junction  with  the  main  stream, 

exertions,  it  dies  away  into  a  feeble  undulation.    In  must  be  ascribed  to  the  excessive  dryness  of  the  Savan. 

foroe  rivers  the  iwe  rushes  slong  with  a  head  of  water  nahs  through  which  it  flows,  and  to  powerful  evapora- 

Kt    which  appears  ahnosti incredible*     In  tha  Severn  it  tion^    See  Canada,'  Vol.  V.  pp.  S38,  329.  &c. 
ia    even  swells  to  the  height  of  ten  feet ;  but  in  the  great        The  next  of  the  American  rivers  in  point  of  mi^i. 

ti*    rivers  of  America,  particularly  the  Amason,  whm  it  tude  is  the  Oroonokq,  already  described  in  Vol.  xVl.  Oroonoko. 

receives  from  the  Indians  the  name  of  the  Pororaea,  p.  176.    The  course  of  this  river  is  rather  peculiar, 

it  becomes  a  rolling  mountain  of  .water,  which  is  stat«  The  bifurcations  and  intertwinings  of  the  tributary 

ed  to  attain  the  height  of  180  feet     Midte-Brun,  streams  of  the  Oroonoko  are  perhaps  more  numerous 

Geog,  h  SQ&    About  Uie  time  of  the  fall  and  change  of  and  varied  than  those  of  any  other  system  of  rivers  in 

the  moon,  when  the  tides  are  at  the  highest,  the  bore  the  world,-^a  circumstance  which  is  evidently  owing 

sttumes  its  most  formidable  appearance ;  and  if  we  can  to  the  small  undulations  of  the  extensive  plains  on  its 

rely  upon  the  descriptions  which  are  given  of  it,  must  left  bank.    Humboldt  remarks,  that  the  course  of  this 

be  truly  terrific  '  river- displays  three  peculiarities:    I.  The  constancy 

in       Having  thus  taken  a  general  view  of  the  origin  of  riv-  with  which  it  remains  near  the  group  of  mountains 

^^'  erS|  and  of  the  features  which  they  exhibit.during  their  round  which  it  turns,  a^  the  south,  the  west,  and  the 

'the  pi^i>in^®^  to  tb^  ocean  ;  we  shall  conclude  our  account  north*    IB.  The  situation  of  its  sources  on  ground  which 

of  these  natural  canals,  by  a  brief  sketch  of  their  dte-  would  seem  to  belong  to  the  basins  of  the  Rio  Negro 

tinetive  characters,  in  the  great  divisions  of  the  globe*  and  the  Amazon.    S.  Its  bifurcations,  sending  a  branch 

an      The  largest  rivers  in  the  world  are  undoubtedly  to  to  another  system  of  rivers.    The  whole  length  of  the 

be  found  in  America.    The  highest  land  in  this  quar«  Oroonoko  may  be  estimated  at  2000  miles ;  but  on  ac« 

ter  of  the  globe,  running  alon^  the  western  shores  of  count  of  its  spiral  form,  after  it  has  flcfwed  1S50  miles, 

the  continent,  an  uninterrupted  descent  is  formed  by  a  it  has  scarce  receded  the  third  part  of  that  distance 

ittocession  of  declining  basins  from  west  to  east,  which  from  its  source.    Humboldt's  Pert.  Narr,  v.  451. 
it  extremely  favoorablo  to  the  existenoe  of  large  rivers.     .  All  the  great  rivers  of  America  are  characterized  by  Muddineat 

■^  The  Amason,  which  is  not  only  the  noblest  of  the  an  extreme  degree  of  muddiness.    The  waters  of  the  of  Ameri- 

AmeiicBn  rivers,  but  the  laigest  in.  the  world,  takes  its  Oroonoko^  according  to  Don  Uiloa,  communicate  a  ^^°  ^^^* 

rise  m  the  eastern  oordillera  of  the  Andes,  and  has  a  miiddy  tinge  to  the  ocean,  which  is  perceived  at  the 

eoorse  which  extends  almost  from  the  shores,  of  the  distance  of  60  or  70  leagues  from  its  mouth.    Hum- 

Pscific  to  those  of  the  Atlantic.    All  the  rivers  which  boldt's  Nttv  Spantf  if.  Sl^ 

ran  eastward  from  the  Andes,  between  the  equator  -     The  Rio  de  la  Plata,  the  last  of  the  American  rivers  j^io  de  u 
and  15^  or  l6*  of  south  latitude,  pqur  themselves  into  we  shall  notice^  though  one  of  die  largest  streams  in  pjata. 
this  mighty  stream ;  and  many  which  flow  in  the  di«  .  the  worid,  is  not  known  by  that  name  many  miles 
rection  of  the  meridian  are  connected  with  it  by  lateral  above  its  junction  with  the  ocean.     It  is  composed  of 
valleys,  which  communicate  on  either  side*  with  ite  ca-  the  united  streams  of  the  Paraguay,  the  Panana,  the 
|iseiotts  baatn.    Several  of  its  tributary  streams  vie  in  Pilcomayo,  and  the  Uruguay ;  the  first  of  which  may 
msgnitude  with  the  largest  rivers  in  the  old  world,  and  be  regarded  as  the  main  trunk.    The  Paraguay  takes 
ire  yet  so  inconsiderable  in  comparismi  with  it,  that  its  rise  in  the  transvene  range  of  mountains  which  se- 
tfaey  are  scarcely  known  to  geographers  by  a  unifor«  parate  the  basin  of  the  Amazon  from  that  of  the  La 
mitv  of  name.    Amidst  the  multitude  of  small  rivers  Plata.     Its  course,  which  is  nearly  from  north  to 
which  flow  into  the  Amazon,  the  main  trunk  is  with  south,  is  about  l600  miles  in  length.    The  Panana, 
difficulty  recognized.    The  most  received  opinion  is  which  is  esteemed  by  some  geographers  the  principsi 
tbat  wbieh  places  its  remotest  source  in  the  jnrisdio-  stream,  rises  in  the  mounteins  of  Brazil,  at  a  small  die- 
tion  of  Tarma,  and  represents  it  as  issuing  from  tlie  tenoe  from  the  shores  of  the  Atlantic,  from  which  it 
like  of  Lauricocha  in  ll'^  of  south  latitade.    From  proceeds  in  a  south-west  direction,  till,  after  a  course 
this  elevated  point*  it  proceeds  southward  almost  to  of  1200  miles,  it  joins  the  Paraguay,  in  lat.S?'' SO' south, 
W,  where  it  takes  a  gfradnal  circuit  till  it  assumes  an  long.  $8^  west.     The  grand  cataract  of  Panana  is  situ- 
easterly  course,  and  flows  in  tbat  direetimi  through  the  ated  in  lat  24^  south,  near  the  city  of  Cuayna.     It  is 
cottntry  of  Juaxa.     After  quitting  the'  cordillera  of  described  to  be  ratlier  a  socoession  of  rapids  than  a  sin- 
the  Andes  it  flows  northwaitl,  and  pursues  the  same  -gle  fall  of  the  rivei^  and  extends  over  k  space  of  twelve 
course  to  the  ctty  of  Jaen.    Here,  by  a  second  flexure,  uagues  amidst  .rocks  of  the  most  terrific  grandeur, 
it  turns  towards  the  east,  and  continues  to  flow  with  The  Panana  is  navigable  to  the  town  of  Assumption, 
little  change  in  iu  direction  till  it  reaches  the  Athmtic  being  about  1000  miles  from  the  sea.     The  estuiry  of 
Ocean,  where  its  channel  is  150  miles  in  breadth,  and  this  noble^ river,  where  it  bears  the  name  of  La  Plata, 
its  depth   of  corresponding  dimension.     The  whole  is  so  spaciousi  that  its  banks  cannot  be  descried  on 
ooorse  of  this  immense  river,  including  all  its  windings,  either  side  from  the  middle  of  the  stream, 
cmnot  be  reckoned  less  than  3600  miles.    See  the  art.        The  principal  rivers  of  the  Asiatic  division  of  die  Aaiatie 
Amazons,  VoL  L  p.  696.  globe  are,  the  Kian  Ku,  the  Hoango^  the-  Lena,  the  riven. 

Another  American  river,  almost  rivalling  the  Ama-  Amur,  the  Obi,  the  Jennisey,  the  Ganges,  the  Bur- 

son,  is  the  St.  LaWrence  in  Canada.    One  of  the  most  rampooter,  the  Euphrates,  and  the  Indus.    The  two 

remsrkable  features  of  this  stream  is  its  uniform  breadth  .  first,  the  Kian  Ku  and*  the  Hosngo,  have  their  origin  Kian  Kib 

snri  depth.     Below  the  great  falls,  at  the  base  of  the  towards  the  esstem  extremity  of  the  lofry  ridge  bf  and  Hoaiu 

rocky  mountains,  its  breadth  was  foiind  to  be  800  yards,  mountains  which  bounds  the  north  of  Hindbstan,  in  a  E^ 

and  iu  depth,  in  most  places,  ten  fret;  while  nearly  1000  district  of  Tanary  called  Kokondar,  from  two  lakes 

miles  farther  down,  after  it  had  received  the  waters  of  aboiit  200  miles  asunder ;  and^  after  embracing,  in 

*  Tbe  AncrietD  txavellen^  CIai%t  and  Lawif,  though  oaprofidedr  with  a  bygnanater,  slate  tome  facta  which  kavt  no  doubt  teepeeting. 
the  extreoie  dryuen  wbi^  prat  ails  in  tbe  Steppes  of  Ijouiaiana.  They  inform  us  thai  their  sesiaau  warped  and  ihn»ok  in  the  joinU ; 
■ad  dut  a  table  spoonlul  of  water  was  dissipated  in  a  few  boars  by  evaporation.    Clarke's  Voj/offe  up  the  Mhsimri,  i.  300,  303,  322* 
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The  Lena, 
Obi,  and  • 
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Ph]r»iaai    their  cour8e»  a  brf^porttoa  of  the  mMt-fertim  pm- 
(inngraphy.  yincea  of  China,  fail  into  the  Yellow  sea  at  a  dittonce 
from  each  other,  nearly  equal  to  that  which  eeparates 
their  sources.    The  lengths  of  these  majestic  streams 
differ  but  little  from  each  other,  and  are  only  exceeded 

•  by  those  of  the  Amaxon  and  Mississippi ;  the  course  of 
the  Kian  Ku  being  reckoned  2150  miles,  and  that  of 
the  Hoaniro  2200.  At  the  points  where  they  are  most 
widely  disjoined  they  are  upwards  of  1000  miles  distant 
from  each  other.  These  rivers  are  more  remarkable 
for  their  velocity,  which,  in  some  places,  approaches  to 
eight  miles  an  hour,  than  for  the  body  of  water  whieh 
they  discharge.  The  Kian  Ku,  at  the  distaooe  of  se- 
venty miles  from  the  sea,  is  about  a  mile  in  breadth, 
with  a  depth  of  nine  or  ten  feet  Staunton's  Embassy 
to  China,  iii.  234. 

The  Lena,  the  Obi,  and  the  Jennisey,  have  their 
sources  at  no  great  distance  from  cme  another,  in  the 
elevated  chain  of  mountains  which  bound  the  Chinese 
empire  on  the  north ;   and  all  of  them,  pursuing  a 

•  northerly  course^  discharge  their  waters  into  the  Atum- 
tic  ocean,  by  mouths  seoarated  widely  from  one  an- 
other ;   the  estuary  of  the  Lena  being  nearly  2000 

•  miles  from  that  of  the  Obi.    The  course  of  the  Lena  is 
.  reckoned  I60a  miles,  that  of  the  Obi,  IfKX),  and  that 

of  the  Jennisey,  1800.  The  Amor,  a  kindred  river» 
rises  near  the  Ysbloni  mountains,  and,  having  collect- 
ed, in  its  widely*expanded  basin,  the  greater  part  of 
the  waters  of  eastern  Asia,  falls  into  the  tea  of 
Ochotsk,  after  a  course  of  about  1850  miles. 

The  Ganges,  though  inferior  to  several  of  the  Asiatic 
•rivers  in  point  of  magnitude,  is,  in  many  respects,  the 
most  interesting  of  them  all.  See  the  article  Ganobs, 
where  it  is  fully  described.  The  Indus  and  Burram- 
pooter  have  s^so  been  described  in  our  article  India, 
VoL  XII.  p.  61,  GS.  See  also  Elphinstone'a  Caubul, 
iii.  662 ;  and  Edin,  PhiL  Journ,  vol.  in.  p.  S7« 

The  Euphrates,  the  principal  river  of  Asiatic  Turkey, 
rises  in  the  mountains  of  Armenia,  a  few  milea  from 
Erzeroon.   Its  course  is  at  first  towards  the  south-west, 

•  as  if  it  were  to  proceed  to  the  Mediterranean  ;  but,  af- 
ter running  in  that  direction  for  about  350  miles^  it  is 
diverted  from  it  by  a  range  of  mountains  which  force 
it  towards  the  south.    On  reaching  the  borders  of  the 

.  Syrian  desert,  it  assumes  a  more  easterly  line,  and  at 

Isst  enters  the  Persian  Gulf,  after  a  course  of  about 

1400  miles.     The  Tigris,  its  largest  tributary  bnmch, 

joins  it  about  100  milea  above  its  principal  outlet.     In 

.  the  days  of  Herodotus,  both  these  rivers  seem  to  have 

.  dischai^ed  themselves  by  separate  courses  into  the  Red 

Sea ^Herodotus,  Clio,  180/  189. 

The  African  rivers  are  very  imperfectly  known  to 

•  geographers.  The  Niger,  about  which  so  many  dis- 
putes have  arisen,  is  conjectured  by.  some  to  be  the 
western  branch. of  the  Nile;  while,  by  others^  it  is 
supposed,  with  jnore  appearance  of  probability,  to  be 
the  main  stream  of  the  Congo,  or  Zaire.  A  third  hy- 
pothesis, not  less  plausible  than  either  of  the  two  pre- 
ceding, is,  that,  this  mysterious  river  either  falls  into  a 
great  inland  lake,  or  loses  itself  amidst  the  bibulous 
sands  of  the  African  deserts.  The  .small  elevation  of 
its  source  renders  it  extremely  improbable  that  its 

•  course  is  very  extensive ;  and  seems  to  preclude  the 
possibility  of  its  joining  either  the  Nile  or  the  Congo. 
Of  the  latter  river,  any  information  we  possess  is  so 
very  scanty,  that  we  can  scarcely  form  a  rational  con- 
jecture respectiug  the  place  of  its  origin,  farther,  than 
that  its  periodical  floods  seem  to  imply,  that  it  takes  its 
rise  on  the  north  side  of  the  equator.    All  that  we 

« know  with  certainty  concerning  it  is,  that  it  is  an  im- 

•  «icnse  river  which  discharges  itself  into  the  Atlantic 
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rivers. 

Niger. 
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oocM»,inthelat  of'^^lO'aoiilli^wilhftelMBiMpoir.  h^ 
erful,  that  it  may  aemetimes  be  traced  to  ths  diftoicc  <>««<t^ 
of  fiOO  miles  from  the  show.   Aoeoiding  to  theseeoont  ^ 
of  -Mr.  Mazwelli  this  river,  150  miles  fnm  its  DoaCh, 
IB  a  mile  and  a  half  wide,  having  ham  thirty  fesi  deep 
.  of  water,  from  the  very  edge,  to  800  feet  abmit  the 
middle  of  the  atream ;  whiere  its  velocity  is  fivs  of  «i 
miles  per  hour.     The  Senegal,  aeoerdiog  to  Park,  Shu^ 
'rises  in  the  mountaiiis  of  Jallonkadoo^  m  1st  ir  la      | 
north,  long.  7'  34'  west,  at  a  veiy  small  distsnes  fnn 
the  aource  of  the  Niger,  where  it  bears  thevsnieof 
Kokoto.    Its  course  at  first  ia  towards  the  nortbArMt'; 
in  this  dimction  it  pfoocedstill  it  reaches  the  1st  of 
l6^  north,  and  the  long,  of  Ifi^  east,  after  which  itbcndi 
more  towards  the  west  \  and,  having  been  joinsd  in  iti 
progress  by  a  few.  iaoonaidcrable  streams  it  cmptief 
Itself  into  the  Atlantic  at  the  isle  of  St.  Louis. 

The  Nile  has  been  folly  described  in  our  srtidiiNik 
Abtssinia,  Vol.  I.  p.  40,  and  Eotpv,  Vol.  VIU.  p.  89& 

The  European  riven  are  greatly  inlhrior  in  msgni-  H 
tnde  to  the  rivers  which  drain  the  other  great  diviiioM  ^^ 
of  the  globe ;  biit>  winding  through  the  rtgions  where 
the  effects  of  human  industry  and  civilisation  hsfs,  in 
-  all  ages,  been  conspicuously  developed,  their  import- 
anoe  is  not  to  beestimated  entifely  hy  the  kngth  of 
their  courses,  or  the  abondanoe  of  their  wmUn,  The 
principal  rivers  of  Europe  an,  the  Volga,  the  Dsnobe, 
the  Dneiper,  and  the  Don,  on  the  east;  the  Rhone, 
and  the  Ebro,  on  the  souUi ;  the  Vistula,  the  Oder,  the 
Elbe,  the  Rhine,  the  Lobv,  the  Tagas,  and  ths  Doo- 
ro,  on  Ihe  west;  and  the  Dvina  and  Fadiera  on  the 
north.  We  shall  notice,, in  thia  general  sketch,  oaly 
the  moat  remarkable  of  theee  rivers. 

The  Volga,  by  far  the  most  majestic  of  Eanpein  V4| 
streams,  n  distingnished  from  all  the  great  rii en  of 
both  continents,  by  disehargmg.  itsdf,  not  into  the 
ocean,  but  into  an  extensive  indaod  aea.  The  nnr 
takes  ita  rise  from  severel  lakes  in  the  monntsiniof 
Valday,  between  the  ancient  and  the  nmdem  cspitsli 
of  the  Rusaian  empire.  FVom  these  lakee  it  procsidi 
in  an  easterly  direction,  inclining  «  liltlfr  soothwsid 
till  it  reaches  the  Kama,  a  large  tritrataty  ejticsm  pn»* 
ceeding  from  the  Uralian  mountain%  when  it  sdwnees 
more  towards  the  south,  and  after  a  vsiDding  oooneof 
about  1700  miles,  falls  into  the  Caspian  Ses,  at  Aitnh 
can.  The  fall  of  the  Volga  from  Oslachkow  to  AfOt* 
Can,  has  been  recently  determined  by  Dr.  FuisDcr,  to 
be  957*97  French  feet.  Edim.  PkiL  Jomrm.  vol  in. 
408.  This  extensive  stream,  mnning  through  s  flat 
alluvial  country,  which  in  aome  plaoee  has  ondoobted* 
ly  a  lower  level  then  the  sorfiice  of  the  oceen,  hsi  so 
cataracts,  and  so  few  shoals,  that  it  is  navigaMe  si  £tf 
as  Twer,  being  about  1000  miles  fhon  its  moath.  It 
is  affirmed,  though  we  know  not  upon  what  anthorit^t 
that  the  waters  of  the  Volga  have  been  sensibly  ^ 
minished  since  the  commencement  of  the  ei|{hteeBth 
century.  Pinkerton's  Geog.  i.  331..  The  Don,  sod  v$ 
•  Dneiper,  kindred  rivers  to  the  Volga,  reoe tve  the  ei-  ds 
ters  of  ^e  various  streams  whieh  fiow  from  the  fertile 
.  and  extensive  plains  lying  to  the  north '«of  the  Bhd 
Sea.  The  former  has  a  course  of  800  miles,  the  Isttcr 
.of  about  1000  miles. 

The  Alps,  the  highest  land  en  the  weetere  ude  of  Oi 
the  old  continent,  give  birth  to  three  of  the  most  dis- 
tinguished rivers  in  Europe,  the  Danube,,  the  Bhise, 
and  the  Rhone.  The  first  of  thwe  rivers  fiowa  tovvd) 
the  east,  collecting  in  its  progress  the  various  itresnt 
which  descend  from  the  Carpathian  vidge,  on  the  one 
hand,  and  the  mounUins  of  lUyria  and  Rumeli«,  on 
the  other.  After  watering  Soabta,  Bavaria,. AostrU 
Proper,  Hungary^  and  part  of  Turkey,  it  ententho 
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fM  AhflkSea^tyvAevemlvioiitiii*    te  «oaraie»it  eortiputed  t«lr,  *  The  lakedirf'Meatioo  are  ftnmA  to  iRiIdinsolottoti  Physical 

l**pb7«to  be  about  ISOO  miles.    The  Rhine  proceeds  in  an  ihenilinales'attd'carhenateaofsoda.  The  same  salts  ex- ^^iH'^f'^y- 

'^^^  epposise*direetion»  and  after  flowing  tnfoagh  same  of  ist  -in  the  walenr  of  the  Caspian  Sea  and  Lake  Aral,  as  ***'*v"**' 

tbe  most  fertile' piwrinoes  of  Etiropei  dischai^es- itself  well  as  in  the  Natron  lakes  of  Hungary.-^Homboldt's 

bf  8e?eral  channels  into  thefCferman  Sea*    Its  course  Nem  Spain,  ii.  86.    Edin,  PAH.  Jour.  vol.  vi.  p.  260, 

k  onlf  about  600  milea;    The  Loire^  the  Tagus^  and  *  Lakes,  in  general^  but  especially  such  as  have  no  outlet  Disappesr- 

the  Douro,  drain  the  western  parts  of  Europe  i  as  the  for  the  waters  wbidi  flow  into  them,  must  gradually  be-  A°ce  of 

Dvina  and  Pechora  carry  off  Its  waters  in  the  north.  come  less  deep,  by  the  alluvions  they  receive.    The  pro*  l^!|f '  ^y  ^'^ 

»         We  shall  eonoHide  the  history  of 'the  amieotts  parts  cess  may  be  slow,  tiut  it  is  never  retrograde.  Besides  the  f|||||"\^jB. 

of  tbe  globe  with  a  brief  descriptiofn  of  laKes.    These  instance  of  the  Palus  Mareotis,  recorid  furnishes  seve* 

cdlsctiMia  of  water  may  be  classed  under  two  general  ral  examples  of  the  filling  np  of  lakes  by  depositions, 

heads:  aeoording  ae  they  are  connected  with,  or  entire-  The  Tigris  and  Euphrates, -in  the  time  of  Nearchus, 

I J  disjoined  irom^  the  ocean.     Lakes  of  tbe  former  formed  -an  extensive  lake  n^ar  the  sea.    That  lake  is 

kind  may  be  regarded  as  tbe  expansions  of  rivers,  in  tio  longer  to  he  found.    The  upper  part  of  the  P(iludu, 

situationa  where  their  beds  originally  possessed  a  great  Into  which  the  Pallacopa  led,  below  Babylon,  now 

depth;  and  those  of  ^e  ktter  khid,  as  small  inland  forms  a  plain,  although  it  retains  its  former  name  of 

sfss  cot  off  from  idl  communication  with  the  ocean,  on  BahrN^juff;  that  is,  the  sea  or  lake  of  Nedjuffl  It  has 

account  of  their  want  of  water  to  flow  over  the  ele*^  also  been  remarked,  that  the  site  of  the  Lake  Mareotis 

vsted  land  by  whkh  they  are  surrounded.  still  bears  the  name  of  Baheira,  or  the  Lske.— -Rennell's 

I      •    Lakes  of  the  first  kind  are  of  very  common  occur-  Herodeius,  pp.  69*  542.  Humboldfs  New  Spain,  ii.  115. 
Kb     renoe,  and  indeed  few  rivers  are  without  them»    The        The  level  of  the  waters  of  lakes  is  considerably  af-  Changva  in 

>n-   rivers  of  Noft*th'  Ameraca,  however,  -furnish  the  most  fected  by  winde,  as  well  as  by  fluctuations  in  their  sop^  ^^^  '«^«1  "^ 

^*  remarkable  examples  of  these  enlargementa  of  their  plies.     When  the  east  wind  blows  with  any  violence,  ^f^^^^^*^* 

beds,  many  of  them  flowing  through  lakes  which,  in  the  water  of  the  Lake  Tescuco,  on  which  the  city  of  ^ 

inflgnitude^  resemble  seas,  Isnd  yet  retain  all  the  pu-  Mexico  stands,  withdraws  towards  the  western  bank  of 

ftipe.  Hty  and  freshness  of  moimtahi  streams^    Lake  Sope-  the  lake,  and  leaves  an  extent  of  more  than  600  ine^ 

■     rier,  the  largest  collection  of  fresh  water  In  tbe  world,  'tree  (1968  feet)  dry.    ( Humboldtfs  New  Spain,  vol.  ii. 

t      is  about  185  leagues  long,  and  50  broad,  with  a  depth  -p.  86. )   The  Lake  of  Geneva  is  sffeeted  in  a  similar  man- 

*^^ro  many  places  of  500  fadiems ;   and  Lake  Huron,  ner.    The  waters  of  lake  Ontario  are  subject  to  period*  ' 

^  *  which  is  ecmneoted  with  it,  is  nearly  of  equal  dimen-  ical  elevations,  to  the  extent  of  seven  or  eight  feet  per- 

sioQS.    Besides  these  ooUections  of  fi^h  water,  North  pendicular,  which  are,  perhaps,  partly  owing  to  the 

America  contains  several  other  lakes  of  the  same  kind,  aame  cause.    (Howison's  Upper  Canada,  p.  50.)    Mr. 

which,  though  of  inferior  magnitude,  are  yet  of  great  Dalton  informs  us,  that  the  surface  of  Derwent  Lake 

extent    Among  these  we  may  mention  Lake  Michigan,  is  sometimes  agitated,  when  no  wind  can  be  peroeived. 

Lake  Erie,  Lake  Ontario^  Lake  Champlafn,  tlie  lake  in  so  violently  a  manner  that  it  exhibita  large  waves 

•of  Asriniboils,  the  Slave  Lake,  &c.     In  the  old  conti-  'with  white  breakers.   The  j^enomenon  ia denominated 

nentv  lakes  of  ftesh  water  are  less  numerous  than  in  a  bottom  wind,  but  the  cause  of  it  is  utterly  unknown. 

America ;  but  not  a  fow  are  to  be  found  of  considenble  (Dalton's  Meteor.  Essayg,  p.  52.)  Lake  Wetter,  in  S  we- 

extent     Among  the  most  remarkable  of  these  we  may  den,  is  occasionally  afleetea  in  a  aimHar  manner.  ( Malte- 

notiiie  Like  LMk^a,  and  Lake  Onega,  in  Russia,  and  -Brun,  Geog.  i.  811.    Phil.  Trans.  No.  898,  p.  1958.) 
the  lakes  of  Geneva  and  Constance  f n  Switaerhmd.        Some  lakes  are  subject  to  periodical  changes  in  their  Oliappear* 

-Several  extensive  fresh  water  lakes  are  also  'fotmd  in  condition,  which  seem  to  imply  the  existence  of  vast  ^"^  ^"^ 

'China,  and  various  parts  of  the  north  of  Asia.  subterraneous  exoarations  below  their  beds,  which  act  '^PP^'* 

•    Lakea  which  have  no  communication  with  the  ocean  upon  their  waters  in  the-manner  of  reciprocating  foun-  \l^l^ 

mQ^*^sre  less -numerotw  thsn  fresh  water  lakes,  but  generslly  tains,  swallowing  them  Hip  at  o|ie  time,  and  forcibly  re* 

a    •exceed  the  latter  in  pt>int  of  extent    The  largest  lake  jecting  them  at  another.    One  of  the  most  remarkable 

be    in  the  world,  of  this  description,  is  the  Caspian  sea ;  Oakes  of  this  description  is  the  lake  of  Circhnits,  in  Clar- 

'wbidi  extends  from  south  to  north  about  800  leagues,  nrda,  already  described  under  that  article.  Vol.  Vf .  ^ 

B     with  «  mean  bi^adth  of  flfVy  leagues.    This  lake  re-  p.  519.    We  know  not  how  far  the  explanation  given  in 

ceives,  as  we  already  noticed,  the  Volga,  besides  seve-  <that  article  is  satisfactory;  but  the  existence  of  the  sub- 

ral  other  rivers  of  considerable  extent.     It  is  no  longer  terraneous  cavity,  into  which  the  waters  retire,  seems 

a  matter  of  doubt  that  the  surface  of  this  inland  sea  is  -  to  be  proved  by  the  fact,  that  fishes  and  aquatic  birds, 

-nearly  £00  feet  below  the  medium  level  of  the  ocean;—  which  descend  with  the  water,  are  afterwards  ejected 

*^  Edin.  PkU.  Jour,  vol.'  iti.  p.  409.     Hence  the  waters  alive.   Some  of  the  ducks,  thus  cast  out  with  the  water, 

carried  into  the  Caspian  must  disappear  by  evaporation,  are  supposed  by  Dr.  Brown  to  be  hatched  under  the 

^    Lske  Aral,  whidi  is  situated  in  the  same  sandy  region  mountain  Javomick,  as,  when  they  make  their  appear- 

^  with  the  Caspian  Sea^  possesses  a  similar  character,  re-  anoe,  though  they  can  swim  well,  they  are  quite  blind, 

^.^^criring  die  Gihon,  and  some  other  rivers  of  inferior  and  without  feathers.    Phil.  Trant.  No.  58,  p.  1088. 
\     note,  without  having  any  apparent  communication  with        We  cannot  dismiss  the  subject  of  lakes,  without  FtcMting 

irai  the  ocean.  The  geological  constitution  of  the  soil  seems  'taking  notice  of  the  floating  islands  which,  in  eome  l*l«n<i"  in 

'«     to  indicate,  that,  notwithetanding  the  difference  of  level  -cases,  are  to-be  found  on  their  surface.     In  the  Mexi.'^^*'* 

*     in  these  waters,  the  Eusiine  Sea,  the  Caspian,  and  Lake  can  lakes  these  eingular  islands  are  called  Chinampos, 

Aral,  communicated  with  each  others  at  a  period  be-  and  are  of  an  artificial  nature.    "  The  ingenious  in* 

yond  the  times  of  authentic  history.    See  the  article  *  vention  of  chinampos,"  says  Humboldt,  **  appears  to 

'Black  Sba,^  Vol.-IIL  p.  558.  >  go  back  to  the  end  of  the  r4th  century.     It  had  its 

America  contains  a  few  lakes  of  a  similar  character,  •  origin  in  the  extraordinary  situation  of  a  people  sur- 

^^  -but  situated  on  a  higher  level.    The  lakes  of  Mexico,  rounded  with  enemies,  and  compelled  to  live  in  the 

.^^  and  of  the  Talley  of  Aragna,  are  supplied  by  various  -  midst  of  a  lake  little  abounding  with  fish,  who  were 

lion  streams,  without  having  any  outlet  to  the  ocean.  forced  to  fall  upon  every  means  of  procuring  subsist- 

eteir     Lakea  which  have  no  communication  with  the  sea,  ence.     It  is  even  probable,  that  nature  itself  suggested 

nit.  are  uniformly  impregnated  with  aome-Undof  saline  mat-  *  ta  the  Aatece  the  firA  idea  of  floating^rdenak  On-the 
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Physical  mardiy  banks  of  the  lakes  of  Xochhnttoo  and  Chaloo, 
Geography,  the  agitated  water  in  the  time  of  ^e  great  rises  car- 
ries away  pieces  of  earth  covered  with  herbs;  and 
bound  together  by  roots.  These,  floating  about  a  long 
time  as  they  are  driven  by  the  wind,  sometimes  unite 
into  small  islands.  A  tribe  of  men«  too  weak  to  de* 
fend  themselves  on  the  continent^  would  Uke  advan- 
tage of  those  portions  of  ground  which  accident  put 
within  their  reach,  and  of  which  no  enemy  disputed 
the  property.  The  oldest  chinampos  were  merely  bits 
of  ground  joined  together  artificially,  and  dug  and 
sown  upon  by  the  Aztecs.  These  floating  islands  are 
to  be  met  with  in  all  the  sones.  I  have  seen  them  in 
the  kingdom  of  Quito,  on  the  river  Guayaquil,  of  8  or 
9  metres  (26  or  29  feet)  in  length,  floating  in  the  midst 
of  the  current,  and  bearing  young  shoots  of  bambusa, 
Pistia  stratiotes,  pontederia,  and  a  number  of  other 
vegetables,  of  which  the  roots  are  easily  interlaced.  I 
have  found  also  in  Italy,  in  the  small  iago  de  aqua 
solfo,  of  Tivoli,  near  the  hot  baths  of  Agrippa,  smsU 
islands  formed  of  sulphur,  carbonate  of  lime,  and  the 
leaves  of  the  ulva  thermalis,  which  change  their  place 


with  the  smallest  breath  of  wuid.**     NtW  Sfak^  iL  n^J 

97.  **'H 

Some  floating  islands  appear  and  disappear  peiiodi.  ^*^ 
cally.  T^e  Lake  of  Ralang,  in  Smaland,  a  prnvinoe  of 
Sweden,  contains  a  floating  island,  which,  from  the 
year  l696  to  1766,  appeared  ten  times,  commonly  in 
the  autumn.  A  similar  floating  island  is  said  to  aist 
in  Ostrogothland.    Malte-Brun,  Geog.  p.  311. 

One  important  purpose  which  is  served  by  lakes,  ii  i 
to  equaliae  the  distribution  of  the  waters  which  srs 
conveyed  by  rivers,  and  to  counteract  the  destructlTe 
consequences  of  their  inundations.  Thus,  the  Rhine 
falls  into  the  Bodensea,  the  Rhone  into  the  Lake  of 
Geneva,  the  Reus  into  the  Lake  of  Lucerne,  the  Adda 
and  Macra  into  the  Lake  of  Como,  the  Lent  into  the 
Lake  of  Zurich,  the  Aar  into  the  Lakes  of  Brients  snd 
Thun:  And,  in  general,  it  will  be  fottnd,.tfaat  the  more 
considerable  the  rivers  are,  and  the  more  tmpetuoni 
their  streams,  so  much  the  larger  are  these  reeeptaeks 
of  water  in  which  they  are  to  lose  their  fbroe  and  n- 
pidity.  For  an  account  of  the  Lake  Iberi,  formed  by 
infiltrationi  see  Bu£nos  Ayris,  Vol.  V.  p.  49* 


PHY 
Physiog.       PHYSIOGNOMY,  derived  from  ^pen,  nature,  and 
Domy.     ytf uncti,  to  know,  is  that  science  which  teaches  to  judge 
^^^"V^*^  of  the  temper,  dispositions,  habits,  snd  intellectual  en- 
Definition,  dowments,  by  the  conformation  of  the  body,  but  parti- 
cularly by  the  lineaments  and  expressions  of  the  coun- 
tenance.    This  is  the  precise  sense  in  which  the  term 
was  originally  used,  and  is  now  understood ;  but>  for 
some  time  in  the  middle  ages,  it  was  applied  in  a  more 
extensive  signification,  and  denoted  that  knowledge  of 
the  internal  properties  of  any  material  substance,  which 
could  be  obtained  from  the  external  appearances  which 
they  severally  exhibited. 
History.  This  science,  whether  we  regard  the  principles  on 

which  it  is  founded  as  fanciful  or  otherwise,  has,  we 
must  allow,  occupied,  from  a  very  early  period,  the  at« 
tention-of  the  learned,  and  has  formed  the  subject  of 
many  an  elaborate  production.  Its  warmest  support- 
ers assert  that  it  was  cultivated  in  Egypt  and  India ; 
that  a  knowledge  of  it  was  introduced  into  Greece  by 
Pythagoras ;  and  that,  in  the  time  of  Socrates,  it  had 
been  elevated  to  the  dignity  of  a  distinct  profession. 
These  opinions  are  not  unsupported  by  evidence ;  but 
it  is  certain,  at  least,  that  physiognomy  engaged  much 
of  the  attention  of  Aristotle,  who  lived  scarcely  a  cen« 
tury  posterior  to  Socrates,  and  whose  ingenious  theory 
on  this  subject  is  known  to  all  scholars  ;  and  that,  ader 
his  time,  it  was  zealously  studied  by  Theophrastus, 
Polemon,  and  other  Greek  philosophers.  Physiognomy 
was  also  regarded  as  an  important  branch  of  erudition 
by  the  Romans,  but  it  shared  the  fate  of  other  sciences 
on  the  overthrow  of  that  ingenious  people,  and  con- 
tinued neglected  or  unknown  till  the  revival  of  learn- 
ing in  the  beginning  of  the  sixteenth  century.  From 
this  period  it  has,  on  the  continent  in  particular,  been 
most  assiduously  cultivated,  though  it  was  considered 
very  much  in  conjunction  with  the  occuU  sciences; 
and  it  can  exhibit  in  the  list  of  its  supporters 
many  illustrious  names,  such  as  Baptista  Porta,  Car- 
dan, Spontanus,  &c.  Nor  was  it  entirely  overlooked 
in  this  country ;  for  Dr.  Guyther, .  Dr,  Parsons,  ami 
others,  have  given  it  the  sanction  of  their  authority, 
and  have  promoted  it  by  their  learning.  >  But  whatever 
degree  of  importance  had  been  previously  attached  to 
,  this  science,  and  how  numerous  and  ingenious  soever 
its  advocates  had  been,  it  may  yet  be  regarded  as  in 
its  infancyi  till  the  appearance,  in  1775,  of  the  ceiebrat- 
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ed  publication  of  M.  Lavater  of  Zurich-^A  work  which  pi|^ 
forms  an  era  in  the  history  of  physiognomical  sdeoce.  mj 
Lavater  had,  from  his  earliest  yeara,  beeiTin  the  hdbit,  \.^ 
not  only  of  observing  with  extireme  attention  the  end-  La,||^ 
less  variety  and  expression  of  the  human  oonntenanee, 
but  of  taking  drawings  of  such  as  appeared  pecoliar 
and  striking.  He  at  length  discovered,  or  thought  he 
discovered,  a  correspondent  relation  between  the  fbrm 
and  lineaments  of  the  body,  particularly  of  the  face, 
or  rather  of  the  nose  and  forehead,  and  the  <|nalities  of 
the  mind ;  and  that,  not  only  the  tnmsient  passioni, 
but  the  permanent  principles  of  action  migfat,  in  tbii 
way,  be  clearly  ascertained.  He  thus  became  a  firm 
believer  in  physiognomy,  and  felt  convinced  that  the 
data  on  which  it  was  founded  were  so  invariable  and 
demonstrable,  that  it  was  fully  entitled  to  be  eoDsider* 
ed  as  a  science.  His  work,  written  under  this  imnres- 
sion,  was  read  with  uncommon  avidi^.  It  is,  indeed, 
more  fanciful  and  lively  than  solid  and  scientiflc;  yet, 
it  displays  so  intimate,  a  knowledge  of  the .  bvnisn 
heart,  so  much  discrimination,  so  much  delicate  feeliogt 
and  its  illustrationaare  so  happy  and  so  striking,  tfewt 
it  gained  proselytes  wherever  it  was  read,  and  pbysk)g« 
nomy  soon  formed  the  fashionable  study  of  Europe. 
This  effect,  however,  was  far  from  being  permanent; 
and  Lavater  had  the  mortification,  before  his  desth 
in  1801,  of  seeing  his  favourite  opinions,  and  the  work 
in  which  they  were  so  beautifcdly  illustrated,  notwitb* 
standing  the  labours  of  Hunter,  Holcrof^  and  others, 
fast  verging  into  neglect  or  forgetfulneas. 

That  the  system,  however,  which  this  celebrated 
writer  endeavoiured  to  establish,  is  totally  fanciful  or 
absurd,  no  man  will  venture  to  declare.  On  the  con- 
trary, there  is  none  who,  in  his  intercourse  with  the 
world,  does  not  practise  it  in  a  greater  or  leas  degree. 
But  our  estimate  of  the  character  of  a  atranger,  from 
his  physiognomical  indications,  we  often  find  to  be  the 
very  reverse  of  the  truth. 

Levator's  first  publication  .6n  the  subject  of  physiog* 
nomy  was  a  small  pamphlet  in  1772*  The  first  volams 
of  his  great  work  speared  three  years  aflerwardi,  vo- 
der the  name  of  FragmentSi  and  was  soon  followed  by 
three  other  volonsesj  which  completed  the  work.  To 
this  celebrated  publication  the  reader  is  referred,  snJ 
to  the  Article  Lavatsr  in  this  work^  (&) 
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tunately,  coincided  with  the  inquiring  genius  of  the  Phytfobg^ * 

CHAPTER  I.  •gc  »n  ^Wch  he  lived.     ^    ^       ^                         ^  ,  — • — 

Among  the  authors  who  have  been  most  successful  HiMttr. 

iKTBODUCToftT  OBSERVATIONS.  ui  the  Cultivation  of  this  branch  of  science,  we  are  ne« 

^  oessarily  led  to  class  John  Hunter.    He  possessed  a    . 

hgT'  X  BTsioLooT,  according  to  the  modem  use  of  the  term^  remarkable  share  of  boldness  and  ori^alitj  of  ooncep*    - 

^  nay  be  defined,  tiie  science  which  treats  of  the  funo-  tion  ;  and,  in  addition  to  these  qualities,  he  manifested 

^  tkns  of  the  living  animal  body^  and  of  the  powers  up*  the  most  patient  industry  in  the  examination  of  nature 

00  which  these  functions  depend.  imder  all  her  forms,  and  under  every  aspect  in  which 

b      Akhottgh  it  is  impossible  to  enter  into  any  speculap-  she  presents  herself  to  our  notice.    He  professed  to 

hv-  tiont,  either  medical  or  pathological,  without  pre-sup*  proceed  entirely  upon  the  result  of  experiment  and  ob« 

posiDg  a  certain  acquaintance  with  the  operations  of  servation ;  but,  in  this  respect,  he,exhibited  an  example 

tke  body  in  its  healthy  and  .natural  state,  yet  the  con-  of  self-deception  which  is  by  no  mesins  rare,  for  nis 

traiy  plan  has  been  pursued  in  the  medical  sciences,  writings  are,  in  fact,  full  of  hypothesis,  and  abound 

Until  about  the  middle  of  the  last  centui^,  we  had  no  with  theories  expressed  or  impliea.    He  has  unhappily 

writers  who  made  physiology  an  exclusive,  or  even  a  introduced  into  physidogv  a  kind  of  metaphysicsl  fan* 

direct  object  of  their  attention ;  so  that  we  are  to  col^  guage,  which  has  certainly  tended  to  impede  the  pro* 

lect  our  information,  respecting  the  hypotheses  or  oni-  gress  of  science,  by  substituting  new  expressions  for 

nione  that  were  entertained  before  that  time,  from  the  new  ideas,  thus  leading  us  to  suppose  that  we  had  made 

incidental  notices  or  observations  that  occur  ia  works  an  addition  to  our  knowledge,  when,  in  fact,  we  were 

written  professedly  either  on  pathology  or  on  the  pra&-  merely  employing  new  forms  of  speech.     Upon  the 

tice  of  medicine.    As  we  have  given  a  sketch  of  the  whole,  however,  since  the  time  of  nailer,  there  is,  per- 

ambon  of  this  description  in  the  history  of  Mkoicini,  haps,  no  one  to  whom  the  science  is  more  indebted 

we  sball  refer  to  this  article  for  an  account  of  the  ph^  than  to  Hunter  for  important  facts ;  and  upon  these 

riologiGal  opinions  and  hypotheses  of  the  earlier  writ-  his  fame  will  be  amply  supported  when  his  speculstione 

en;  and  shall,  in  this  place,  only  offer  a  lew  remarks  are  forgotten.     In  ail  bis  physiological  hypotheses, 

npon  the  progress  of  tl^  science  from  the  period  when  Hunter  makes  perpetual  reference  to  the  existence  and 

it  was  brougm  bdbre  our  notice,  as  a  distinct  depart-  energy  of  what  he.  calls  the  vital  principle.    It  is  not 

ment  of  natural  philosophy,  bv  Haller*  easy,  on  many  occasions,  to  determine  how  far  his  ex- 

This  celebrated  individual  is>  in  every  point  of  view,  pressions  are  to  be  received  in  a  literal,  or  how  far  in 

entitled  to  be  considered  as  the  father  of  modem  phy-  a  metaphorical  sense,  but  many  of  them  strongly  re> 

iiology,  whether  we  regard  the  unremitting  assidui^  semble  the  Stahlian  doctrine,  of  an  intelligent  princi- 

with  which  be  cultivated  the  sdenoe,  or  the  actual  ad-  pie,  connected  with  the  body,  direcdng  its  motions,  and 

vsncement  which  he  effected.     Every  circumstance,  preserving  it  firom  injury  or  destruction.    In  his  ex- 

both  of  talent,  character,  and  situation,  conspired  to  pUnation  of  the  functions  and  operations  of  the  living 

promote  his  great  object ;  in  learning,  in  industry,  in  animali  he  not  unfrequently  confounds  phvsical.with 

diicrimination,  and  in  candour,  he  has  seldom  been  ex«*  final  causes,  and  attributes  to  the  specific  efiects  of  life,. 

celled ;  he  devoted  a  large  portion  of  his  life  to  the  cul-  actions  that  ought  to  be  referred  to  the  powers  belong- 

tivaiton  of  physiology,  while  his  rank  and  foKune  gave  ing  to  inanimate  matter. 

eyery  facility  to  his  exertions.  What,  however,  mote  Among  the  modern  jphysiologists  there  is  no  one  who  Blchan 
specially  entitles  him  to  the  highest  commendation,  is  has  more  just  claim  to  our  attention  thsn  Btchat,  who- 
the  method  which  he  introduml  and  established,  of  ther  we  regard  him  as  an  observer  of  facts  or  as  an 
investigating  the  phenomena  of  the  living  body  solely  improver  of  theory.  In  the  course  of  a  short  Hfe  he 
by  observation  and  experiment,  and  keeping  hypothe-  acquired  a  very  accurate  and  extensive  knowledge  of 
lis  entirely  in  subjection  to  these  two  leading  principles,  anatomy,  and  made  many  discoveries  in  this  depart- 
So  powerful  an  effect  have  his  influence  and  example  -ment  of  science,  which  seemed  to  have  been  so  entirely 
produced,  that,  since  his  time,  the  science  has  assumed  pre-occupied  by  his  predecessors*  In  his  views  of  the 
altogether  a  different  aspect ;  and,  from  the  publication  aniipal  economy  he  proceeded  upon  the  principles  of 
of  his  "  £lements,"  we  may  date  the  commencement  correct  philosophy;,  he  regarded  the  vital  functions  as 
of  anew  era  ii>  physiology.  of  a  description  essentially,  different  from  any  other 
This  great  monument  of  learning  and  industry  was  natural  phenomena,  and.  diligently  applied  himself  to 
ttill  in  progress,  when  CuUen  entered  upon  his  career ;  .  obtain  an  accurate  knowledge  of  them,  to  observe  their 
s  man  of  a  very  different,  and^  in  some  respects,  of  an  relation  to  each  other,  and  to  arrange  them  according- 
almost  opposite  turn  of  mind,  yet  one  who  was  emi-  ly.  His  classification  will,  probably,  in  many  of  its 
neatly  useful  in  this  department  of  knowledge.  He  parts,  appeilr  too  refined^  and  his  speculations  to  savour 
excellad  in  general  views  rather  than  in  minute  re-  too  much  of  metaphysical  subtilty,  but  we  must  still' 
•earchea ;  aod,  without  adding  many  new  facta  to  our  consider  him  as  possessing,  an  unusual  shsre  of  genius 
previous  stock  of  information,  he  arranged,  into  a  very  and  acuteness,  and  as,  perhaps,  having  added  more  to 
beautiful  and  interesting  system,  those  of  which  we  the  actual  stock. of  physiological  knowledge  than  any 
were  already  ia  possession.     Few  persons  have  contii-  '  of  his  contemporaries. 

buted  moire  than  Culien  to  sweep  away  the  useless  rub-  In  order  to  obtain  an  insight  into  the  true  principles  ^PP^^P^'- 

bish  of  antiquity ;  and  there  is  a  spirit  of  philosophical  of  physiology,  we  must  begin  by  inquiring,  what  are  oAbcTivl' 

icepticiana  that  pervadiits  his  wdtingSt  which,  very  for-  the  appropriate  and  specific  powers  which  oistii^guish  ing  body.' 
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riijrtiology.  the  living  animal  from  all  other  beings ;  these  we  shall.  Pl,^ 

"""^V"*^  find  to  be  two— spontaneous  motion  and  sensation.  CHAPTER  IT                              ^^ 

Wherever  spontaneous  motion  and  sensation  are  found, 

we  do  not  nesitate  to  regard  them  as  connected  ilrith  f\„  \m„^^„.„„ 
the  living  body  ;  and  we  can  have  no  idea  of  animal 

existence  which  does  not  possess  one  or  other  of  these  fiBFORi  we  proceed  to  give  an  acpount  of  any  of  the  OrgB] 

powers.     These  two  specific  properties  of  animal  ISfb  individual  parts  of  the  bcKly,  it  will  be  proper  to  ex- ^^ 

are  conceived  to  depend  upori  two  principles  inherent  plain  the  term  organization,  as  it  is  of  frequent  occar-  ^ 

in  the  body,  contractilitjr,  or  the  power  of  muscular  rence  in  physiology,  and  one,  with  the  import  of  which, 

contraction,  and  sensibihty ,  or  the  power  of  nervous  it  is  proper  for  us  to  be  acquainted.    In  its  most  extoh 

sensation  ;  the  former,  the  origin  of  motion,  the  latter  aive  acceptation,  it  may  be  regafdedaa  nearly  synonimoui 

of  feeling.      Haller  had  the  merit  of  clearly  ascer-  with  the  word  arrangement,  signifying  that  the  |»m 

taining  the  nature  of  these  two  powers,  and  of  point-  -ot  the  organised  body  are  placed  ao^rding  to  lome 

ing  out  their  differences ;  and  to  him  we  are  indebt-  specific  structure  which  is  visible  to  tlie  eye.    Thai 

ed  for  the  development  of  the  important  fact,  that  the  serum  of  the  blood,  when  coagulated  and  dried,  in 

they  are  distinguished  as  well  by  their  seat  as  by  their  its  chemical  and  mechanical  properties  almost  entirely 

mode  of  action ;  contractility  being  exclusively  confine  agrees  with  membranous  matter,  yet  its  textare  is  bb- 

ed  to  the  muscular  fibre,  and  sensibility  residing  only  tiousI^  different.    The  serum  is  not  organbed ;  it  hai 

in  the  nervous  n(iatter.    To  the  action  of  the  one  or  a  perfectly  homogeneous  fabric,  is  cnt  or  broken  with 

other  of  these  principles  every  change  that  is  effected  equal  facility  m  every  direction,  whereaa,  in  a  tendon 

in  the  animal  system  must  be  referred,  and  it  is  through  which  is  organized,  there  is  a  regular  distribotion  of 

their  immediate  operation  that  all  the  functions  are  the  particles  in  a  specific  forui  and  according  to  a  de- 

Ptan  of  the  performed.     Although,  perhaps,  in  every  case  they  terminate  arrangement. 

article.        both  conduce  to  this  end,  yet,  as  we  generally  perceive  The  word  organization  is  uaed  by  phyeiologists  in  & 

one  to  be  more  essential  than  the  other,  the  subjects  of  more  restricted,  but,  at  the  same  time,  in  a  more  correct 

physiology  may  be  divided  into  two  classes,  according  sense,  when  it  is  applied  to  a  system  composed  of  a 

as  they  primarily  depend  upon  the  contractility   of  number  of  individual  parts,  poaseasiog  each  of  them 

the  muscular  fibre,  or  the  sensibility .  of  the  nervous  appropriate  powers  and  functions,  but  all  condadfe  to 

Conirartiie  matter.     To  this  division  we  propose  to  adhere  in  the  the  existence  and  preservation  of  the  whole.    An  mi- 

function*,    following  article;  and  we  shall  begin  with  those  func-  inal  body  is  thus  said  to  be  organized,  or  to  consiitof 

lions  which  are  more  immediately  dependent  upon  a  number  of  organs  or  instruments.    A  vegetable,  k 

contractility.    The  functions  which  fall  under  this  de-  like  manner,  is  an  organized  being,  coiapoeed  of  scpi« 

scription  are,  the  circulation  of  the  blood,  respiration,  rate  parts,  as  the  root,  the  sap  vessels,  «id  the  iearei; 

animal  temperature,  secretion,   digestion,  absorption,  each  of  them  constituting  a  separate  organ  or  initro- 

and  generation.  iHent  for  performing  some  appropriate  action,  yet  all 

But  before  we  enter  upon  a  description  of  the  indi.  composing  one  connected  system.    It  iathis  spedaof 

vidual  functions,  it  will  be  proper  to  give  a  more  par.  organization  which  properly  distinguishea  living  from 

ticular  account  of  the  nature  of  contractility  and  sensi-  dead  matter ;  and,  where  we  are  able  to  ascertain  iti 

bility,  and  of  their  appropriate  organs — the  muscles  and  existence,  it  may  be  regarded  as  a  sufficient  charader- 

the  nervlss.    For  the  full  understanding  of  the  subject  'istic  of  the  presence  of  life. 

it  will  be  necessary  to  begin  by  a  description  of  mem-  Under  the  term  membrane,  we  propoae  to  indadti  mJ 

brane  and  bone,  because  these  substances  are  essential  not  merely  those  parts  to  which  Ihia  name  has  been  M 

ingredients  of  the  basis  of  the  body,  and  serve,  as  it  usually  applied,  but  all  those  substances,  whatever  be 

were,  for  the  gruund-work  of  every  other  part.     With  their  form,  which  possess  a  similar  medianloal  ttroe* 

respect  to  contractility  in  particular,  they  are  so  con*  ture,  and  the  same  chemical  propertiea.     They  nearly 

nected  with  the  muscular  fibre,  and  contribute  so  di-  *  coincide  with  the  white  parU  of  the  older  anatonuiti, 

rectly  to  muscular  action,  that,  without  being  previous-  and  with  the  cellular  texture  of -Haller  ;  bat  the  fonn- 

.    ]y  acquainted  with  them,  it  would  be  impossible  to  er  of  these  terms  is  obviously  too  vague,  and  weooo- 

comprehend  the  functions  of  the  muscles,  or  the  effect  ceive  the  latter  to  be  objectionable,  «a  implicating  s 

of  their  contractions.  theoretical  opinion  respectmg  their  iuitafe«  which  is  at 

Sensitive         After  going,  in  succession,  through  the  different  con*  least  doubtful,  if  not  incorrect. 

functions,  tractile  functions,  we  shall  proceed  to  the  other  great  According  to  this  method  of  empkiyiiig  the  tens,  Iii 
division  of  the  science — the  functions  which  are  more  we  shall  find  the  membranous  matter  to  be  the  molt 
immediately  connected  with  the  nervous  power.  The  simple  in  its  properties,  of  any  of  the  orgmiaed  parti 
connexion  between  the  mental  and  corporeal  parts  of  of  the  body,  while,  at  the  same  time,  it  ia  the  most  a* 
our  frame  is  so  intimate,  that  it  will  be  impossible  to  tensively  diffused,  and  exists  in  the  greatest  propor* 
acquire  a  complete  knowledge  of  the  one  without  pay*  tion.  The  coverings,  not  only  of  the  whole  body  it 
ing  some  attention  to  the  other;  and,  therefore,  although  large,  but  of  each  of  its  individual  partSt  both  intei* 
.  we  shall  be  anxious  to  encroach,  as  little  as  possible,  nal  and  e^itemal,  are  principally  oompoeed  of  mem* 
upon  the  province  of  the  metaphysician,  we  snail  feel  brane,  and  it  lines  all  the  cavities  in  which  thediffococ 
it  necessary  to  take  a  brief  view  of  some  of  the  intellec*  organs  are  situated.  It  conatitutea  the  main  balk  of 
tual  operations,  as  well  as  of  those  that  depend  upon  the  bones,  and  determines  their  figure^  the  earthy  mat- 
different  modifications  of  the  power  of  sensation.  We  ter  upon  which  their  strength  and  hsrdneat  depend, 
shall  conclude  by  some  observations  upon  the  natural  being  deposited  in  a  tissue  of  membranoaa  ccUa.  Hen* 
progress  which  the  living  system  manifests  to  a  state  of  brane  also  enters  into  the  stracture  of  the  In1Mde^  not 
dissolution,  by  which  its  component  parts  necessarily  only  aflbrdinff  them  an  external  sheath^  in  which  they 
fall  into  decay,  and  its  functions  become  impaired  and  are  each  of  Uiem  enclosed,  bnt  the  aaasie  matter  is  also 
ftially  destroyed.  mterspened  between  their  fibres j  eepexstiiiig  then  inH 
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W6f]r.  bnndlei,  to  wkich  it,  in  like  manner,  affords  a  distinct  nected  with  medical  sdenoe,  that  it  required  all  the  PhjiM«gr- 

r^  covering,  and  these  into  stilt  smaller  bundles,  until  it  ibrce  of  Htller's  reasoning,  as  well  as  that  of  his  most  ^""^v^*^ 

appears  at  length  to  envelop  each  individual  fibre.  The  acute  oontenaporaries,  to  controvert  the  doctrine, 
membranous  matter  composes  very  nearly  the  whole        The  opinion  which  Haller  endeavoured  to  substitute  Haller's. 

substance  of  the  toidons,  by  which  the  muscles  «re  at-  for  that  of  Boerhaave  was,  that  the  membranous  mat- 

tached  to  the  bones;   the  ligaments,  by  which  the  ter  is  composed  of  a  vast  assemblage  of  infinitely  mi«* 

bones  and  solid  parts  are  connected  to  each  other,  and  -  nute  lines  or  fibres,  connected  together  by  either  lines  ^ 

the  cartilages,  which  form  the  basis  of  many  parts  of  or  plates,  according  to  the  structure  of  the  parts  to' 

the  body,  and  supply  the  place  of  bone,  ana  whifeh  which  they  belong.    He  was  at  much  pains  to  exhibit 

also  cover  the  ends  of  the  bones,  and  assist  in  the  for*  this  fibrous  structure  in  all  parts  of  the  body,  and  to 

mstion  of  the  joints.    It  enters  very  largely  into  the  trace  their  connexion  with  each  other,  by  means  of  what 

composition  of  horns,  hair,  feathers,  nails,  and  other  he  calls  the  cellular  web,  which  he  conceived  to  form 

fimilar  substances.  It  likewise  composes  what  is  called  the  mechanical  basis  that  unites  all  the  various  parte 

the  cellular  texture,  a  series  of  cells  or  interstices,  into  one  whole. 

which  have  been  compared  to  those  of  a  sponge,  which  This  doctrine  of  Haller  is  no  doubt  much  more  ooiw 
extends  over  a  great  part  of  the  body,  filh  op  its  inter-  lect  than  that  of  his  preceptor,  but  stfll  it  must  be  re« 
Tsla,  snd  serves  to  unite  the  different  parts  to  each  garded  as,-  in  some  measure,  hypothetical,  and  as  par« 
other.  The  membranous  matter  chiefiy  forma  the  taking  of  that  metaphysical  spirit,  which  is  not  yet  en* 
glands,  and  the  viscera  of  all  kinds ;  the  brain  is  also  tirely  banished  from  our  physiological  reasoning.  He 
enveloped  in  a  covering  of  membrane,  and  it  is  pr»-  speaks  of  the  original  or  fundamental  fibre  as  being  in* 
bable  that  the  matter  of  which  the  nerves  are  composed  organic,  and  seems  to  consider  it  necessary  that  we 
is  deposited  in  a  series  of  membranous  cells.  The  should  possess  a  certain  number  of  these  inorganic  fibres, 
pouches  or  bags,  which  are  found  in  different  parts  of  before  we  arrive  at  one  which  is  entitled  to  be  consider* 
the  bcly,  such  as  the  stomach  and  the  bladder,  are  al*  ed  as  properly  organised  matter.  He  also  supposed  that, 
most  entirely  composed  of  membrane ;  and  what  per*  in  the  formation  of  the  larger  parts  from  these  ultimate 
baps  must  be  r^arded  as  the  most  important  of  all  the  fibres,  there  are  intervening  spaces,  which  are  filled  up 
purposes  which  it  serves,  membrane  composes  the  prtn*  with  an  inorganic  concretion,  a  doctrine  which  we  ap« 
dpal  part  of  the  tubes  or  vessels  of  various  kind^  with  prehend  to  be  quite  inconsistent  with  any  correct  con* 
which  the  animal  bddy  is  so  plentifully  furnished.  oeption  of  the  nature  of  the  liviug  body.  The  .fibre 
From  this  account  of  the  extent  and  distribution  of  itself  may  be  conceived  not  to  be  vascular,  but  still  we 
membrane,  it  will  be  found  that  it  exceeds  in  quantity  must  suppose  that  there  is  no  part  which  is  not  within 
all  the  other  solids  of  the  body  taken  together,  and  en*  the  action  of  some  of  the  vital  organs,  and  is  not  there- 
ten  as  a  principal  ingredient  into  almost  every  portion  fore  properly  alive;  although  with  respect  to  the  de- 
of  the  animal  frame.  It  serves  indeed  as  a  connecting  gree,  and  even  the  nature  of  their  vitality,  the  diflRir* 
medium  between  all  the  different  organs  by  which  they  ent  parts  may  be  essentially  different 

ape  held  together,  the  basis  to  which  they  are  all  attath*        With  respect  to  the  actual  appearance  which  theVontana's. 
ed,  and  the  mould  into  which  the  particles  of  the  other  membranous  matter  presents  to  the  eye,  when  assisted  > 
kinds  of  matter  are  deposited.  by  the  microscope,  we  learn  from  the  observations  of 
ire      The  mechanical  structure  of  membrane  is  a  subject  Fontana,   that  it  consists  of  a  number  of  flattened 
I*    which  has  exercised  the  ingenuity  of  many  of  the  mo-  plates,  which  he  Qills  primitive  fasciae,  and  which  are 
dem  anatomists,  and  has  also  formed  a  conspicuous  connected  tog^her  by  a  cellular  web  of  a  more  laK 
feature  in  scmie  of  the  most  celebrated  pathological  by-  texture.    These  fascice,  when  macerated,  or  divided  ti^ 
potheses.     In  tracing  the  history  of  opinions,  it  will  much  as  possible  by  mechanical  means,  are  found  to  be 
be  necessary  to  take  some  notice  of  the  theory  that  was  made  up  of  cylinders  in  the  form  of  solid  threads,  of  a 
formed  on  this  subject  by  Boerhaave;  which,  although  spiral  or  waved  form,  which'  2iTz  neither  hollow  nor 
in  itself  highly  improbable,  and  scarcely  supported  by  vascular,  and -which  appear  to  be  of  the  same  kind  in 
a  single  fact,  or  by  any  fair  analogy,  was  at  one  period  all  parts  of  the  body.     These  tendinous  threads  are 
very  genermlly  embraced,  and  waa  even  adopted  as  the  said  to  be  about  the  18,000th  of  an  inch  in  diameter, 
bssis  of  much  pathological  and  physiological  reasoning.  Ample  experience  has  proved,  that  dl  microscopical 
He  conceived  that  there  was  a  kind  of  hypothetical  observations  are  to  be  received  with  great  caution;  but 
fibre,  almost  ii^finitely  minute,  and  that  by  the  union  the  account  of  Fontana  is  given  with  so  much  can* 
of  these  fibres,  a  membrane  is  composed  of  the  first  or-  dour,  and  appears  in  itself  so  reasonable,  that  we  are 
der ;  and  that  this,  when  coiled  up,  forms  a  vessel  of  disposed  to  place  some  confidence  in  it. 
the  first  order.     These  vessels,  by  being  placed  in  con*        The  physical  properties  which  more  especially  belong  phjsieal 
tsct,  form  a  membrane  of  the  second  order,  and  these  to  membrane,  are,  cohesion,   flexibility,  extensibility,  properties 
sgain  are  coiled  up  into  a  vessel  of  the  second  order ;  and  elasticity.     By  its  strong  cohesive  power,  it  is  well  of  mem- 
snd,  by  a  repetition  of  this  process,  we  obtain  vessels  fitted  to  strengthen  and  support  the  different  urgans  ^^*- 
snd  membranes  of  any  assignable  magnitude.  It  follows,  of  the  body,  and  to  render  their  union  firm  and  dur*  Cohcsfoa. 
u  the  direct  consequence  of  this  hypothesis,  that,  ex-  able,  to  serve  as  a  complete  covering  for  them ;  and,  in 
eept  the  earth  of  the  bones,  no  part  of  the  body  is  short,  to  perform  all  those  offices  where  much  strength 
properly  solid,  besides  the  coats  of  the  vessels,  and  that  is  requisite.     Its  flexible  nature  peculiarly  adapts  it  tor  PleaiUlii^* 
sll  the  parts  which  appear  to  be  solid,  are  in  fact  no-  the  structure  of  those -parts  where  much  motion  is  ex- 
thing  more  than  a  congeries  of  vessels,  arranged  in  these  ercised,  as  about  the  joints  and  muscles,  in  the  large 
regularly  ascending  series.    Although  this  doctrine  was  bloodvessels,  and  in  the  odlular  substance.     Besides 
direcdy  in  contradiction,  both  to  the  results  of  anato*  affording  a  capacity  for  motion  in  general,  the  flexibi- 
mical  injections,  and  of  observations  made  by  th^  mi-  lity  of  the  membranous  matter  enables  the  different 
croscope,  and,  in  fact,  may  be  considered  as  resting,  parts  to  yield  to  external  violence,  and  thus  to  sustain 
•olely  upon  the  credit  of  its  inventor,  yet  so  powerful  much  less  injury  than  if  they  had  possessed  a  more  ri* 
WIS  the  authoricy  of  BoerhaavCy  in  every  point  con*  gid  texti^re.    The  advantages  which  we  derive  from . 
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Phfrioiogy^  the  flexible  nctara  of  inembranet  are  intimately  c<m-    atrnctures,  ia  a  qaeation  to  which,  at  piuml,  wt  tteiAya^ 
-      "T"    nected  with  ita  exteoiibiltty.    Thia  property  ia  easen-    perhaps^  not  sble  to  give  k  satisfactory  answer.  "^^H 

iiinir?'^  tial  to  the  structure  of  a  syatem,  which  is  principally  It  is  probable  that  the  erroneous  opinions  of  the  mo- K^on  J 
composed  of  soft  parts^  perpetually  in  motion^  and  dem  anatomists,  at  least  of  those  who  lived  shovtlysftcr^^*"* 
constantly  altering  their  form  and  bulk,  where  some  the  revival  of  letters,  were,  in  a  considerable  dci^ree/^'*' 
are  contracted,  while  others  are  necessarily  stretched  produced  by  the  mistaken  notions  of  the  ancienu  n- 
beyond  their  ordinary  aize,  and  which  are  all  surround-  specting  the  nature  of  membranes,  and  the  relation  of 
ed  and  held  together  by  membranes.  This  quality  ia  tnis  substance  to  the  nerves.  They  had  generally  bat 
peculiarly  important  in  the  different  organs  which  are  a  ^ery  imperfect  acquaintance  with  the  nervous  syitns, 
destined  for  the  reception  of  fluids,  whether  in  the  and  were  in  the  habit  of  confounding  tendons  with 
form  of  pouches  or  of  tubes;  the  quantity  of  fluid  which  nerves ;  and  hence  it  was  laid  down  aa  a  principle,  thit 
they  contain  is  perpetually  varying ;  and,  according  to  the  tendons  are  among  the  most  sensible  orgsm  of 
their  present  constitution,  the  sise  of  the  recipient  ia  the  body.  Long  after  the  distinction  between  these 
always  exactly  fitted  to  the  bulk  of  the  contents.  No  parte  was  dearly  ascertained,  the  influence  of  the  old 
Blaiticity.  leaa  important  to  the  animal  system  is  the  elasticity  of  doctrine  waa  felt,  not  only  in  our  physiological  speculi. 
the  membranous  matter.  As  we  advance  in  our  know-  tions,  but  even  in  the  details  of  surgical  practice,  ind 
ledge  of  the  subject,  we  ahall  be  better  able  to  esti-  gave  rise  to  operations  which  were  extremely  psinfid 
mate  the  importance  of  this  property ;  at  present  it  and  dangeroua,  and  which  were  employed  for  the  pur* 
will  be  sufficient  to  remark,  that  it  serves  an  important  poee  of  avoiding  the  problematical  evil  of  dtvidiog  a 
purpose  in  the  action  of  the  organs  of  circulation  and    membrane. 

of  respiration,  that  it  frequently  co-operatea  with  the        So  very  imperfect  waa  the  knowledge  of  animal  di^CheBii 
muscles  in  the  motions  of  the  jomts,  and  that  it  ia  em-    mistry,  even  as  late  aa  the  time  of  Haller  and  CoUen,<|"Fi^ 
iployed  to  restore  the  situation  of  parts  which  had  been    that  they  aupposed  all  the  soft  parts  to  consist  of  the  ^^ 
previously  removed  by  muscular  contraction  from  their    aame  chemical  aubstance,  differing  onlj  in  ita  mechsni-'^ 
natural  position.  cal  arrangement.    Haller  had  an  opmion*  that  mem- OpoM* 

Vital  pro-       Besides  the  above  propertiea  which  membrane  poa-    brane,  being  the  least  complicated  part  of  the  body,  of  HA 
'^'^'hl^^    aesses  in  common  wi^  various  kinds  of  matter,  it  has    consisted  principallv  of  aimple  fibrea,  which  served  u 
fnembrane.  ^^^^^  thought  by  some  physiologists,  especially  those  of    a  kind  of  basts  to  the  whole  system,  and  that  the  fibre 
the  French  achool,  to  exhibit  qualities  which  are  more    itself  waa  composed  of  earthy  particlea,  cemented  by 
properly  of  a  vitsi  nature,  or  auch  as  belong  only  to    ^uten.    The  discoveries  of  the  pneumatic  chemitti, 
bodies  that  form  part  of  the  living  animal  system.    Bi-    and  eapectally  of  the  French,  who  have  assiduooily 
chat  conceives  that  membrane  is  contractile,  and  ad-    cultivated  this  branch  of  the  sdenoe,  proved  that  Hsl- 
<luce8  some  facta  in  support  of  his  opinion  *  ;  but,  we    ler^a  opinion  is  totally  fallacioua,  and  that  earth  is  not 
Mem-        Apprehend,  that  when  they  are  duly  considered,  they    an  essential  constituent  of  membrane.     The  hypothew 
iMranef  not  will  be  found  to  be  all  referable  to  elasticity.    Blu«    of  the  connecting  gluten  is  equally  gratuitous,  and  quite 
cofitrsctile.  inenbach»   to  whom  the  science  of  physiology  is  so    contrary  to  the  more  correct  notiona  of  modem  chemts- 
much  indebted,  also  ascribes  to  membrane  a  specific    trv.     The  particles  of  membrane,  as  well  u  thoie 
power,  which  he  terms  the  vis  cellulose,  which  consists    which  compose  any  other  solid,  are  held  together  by 
in  the  resction  of  a  membrane  that  has  been  distended,    their  affinity  for  each  other,  not  by  any  connecting  me* 
when  the  stretching  force  is  withdrawn  t ;  but  all  cases    dium.     Membrane,  indeed,  acts  mechanically  in  unit- 
of  this  kind,  when  carefully  examined,  may,  we  con-    ing  the  different  parta  of  the  body  to  each  other,  and 
ceive,  be  referred,  like  those  adduced  by  Bichat,  to  the    in  maintaining  the  proper  form  of  the  subatances,  which 
effect  of  elasticity.  are  of  so  delicate  a  consistence  as  not  to  afford  a  raffi- 

li^otaeii*         The  sensibility  of  membrane  is  a  point  respecting    cient  degree  of  adhesion  between  their  particles  to  keep 
•ible.  which  very  various  opinions  have  been  entertained  by    them  in  a  compact  state.    The  soft  pulp  of  the  nervci, 

physiologists,  and  especially  by  those  of  the  last  cen-    for  example,  and  the  adipose  matter  aeem  to  be  reUip- 
tury,  wMn  it  became  thesubjectof  a  warm  controversy    ed  in  Uieir  present  form,  merely  by  the  naembrane  in 
between  Haller  and  his  pupils  on  one  hand,  and  Whytt,    which  they  are  imbedded  ;  but  this  ia  altogether  indst 
in   conjunctioQ  with  his  countrymen,  on  the  other,    pendent  of  the  consistence  of  the  membrane  itself. 
Haller  instituted  a  variety  of  ezperimenta  on  living        The  ideas  of  the  French  chemists,  and  more  psrtico- Of  M 
animals,  from  which  he  deduced  the  conclusion,  that    larly  of  Fourcroy,  although  much  more  accurate  than  o^* 
mere  membrane  is  altogether  without  sensation,  fu  he    those  of  Haller  and  his  contemporaries,  do  not,  bov* 
was  unable  to  excite  any  appearance  of  it,  by  applying    ever,  appear  to  be  perfectly  correct.     Finding  that  s 
the  most  powerful  stimuli,  either  chemical  or  mechani-    large  quantity  of  jelly  could  be  extracted  by  boiliag 
cal.    Whytt,  in  opposition  tothe  experiments  of  Haller,    from  many  membranous  bodies,  he  waa  disposed  cs 
brought  Ibrward  a  number  of  well  known  facts,  con-    regard  membrane  as  essentially  composed  of  jelly,  oriK 
nected  with  the  diseased  condition  c^  these  parts,    least  as  differing  from  it  rather  in  its  physical  than  itt 
where,  by  being  inflamed,  they  produce  the  moat  acute    chemical  properties.    We  are  indebted  to  Mr.  HatchettOrft 
pain.     Upon  the  whole,  the  opinion  of  Haller  is  to  be    for  much  valuable  information  on  thia  aubject;  ffan<^ 
regarded  as  the  one  that  is  literally  correct,  because  it    his  experimentr  we  learn,  that  what  may  be  regarded 
is  generally  admitted  that  sensation  is  confined  to  the    aa  the  basis  of  membranous  matter,  is  a  suhatancf 
nervous  matter ;  and  it  is  known  that  membrane  is  very    which,  in  its  chemical  properties,  resembles  ooaguisted 
sparingly  furnished  with  nerves,  and  must  therefore    albumen,  and  which  seems  to  differ  from  the  pure  albo-^<«* 
have  a  corresponding  degree  of  insensibility.     To  what    men  of  the  blood,  or  the  white  of  an  egg,  aolely  in  its*' 
cause  we  are  to  ascribe  the  extreme  pain  which  attends    mechanical  structure.    Albumen  appears,   therefore^ 
4sertain  morbid  conditions  of  tendona  and  other  similar '  to  be  the  proper  basis  of  membranous  matter,  thit 

«  Tiait^  dea  Membianei,  p. 64;  Aaatomie,  Gea.  t.  i  p.  80.  t  InaS.  f bypioL  sect  40,  M. 
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(tfj.  which  gives  it  its  general  form,  uid  detennines  its  pe-  rally  contAiniDgr  \mm  water  than  most  of  the  solids  of  Phjrii<4opjr, 

w  culiar  texture,  yet  it  probably  always  conUins  a  portion  the  body,  may  also  be  one  cause  why.it  is  leas  disposed  -^-v-*^ 

df  jelly,  and,  in  many  cases,  even  in  greater  proportion  to  become  putrid.  There  are,  indeed,  some  ressons  for 

thin  the  albumen  itself.  supposing  that  jelly  contains  less  aaote  than  other  ani- 

Jelly  is  very  soluble  in  water,  especially  when  heat-  mal  compounds ;  and,  so  far  as  jelly  forms  a  constituent 

ed ;  it  is  thus  separated  from  the  albumen,  and  by  the  of  membranous  matter,  the  same  remarks  will  apply 

eviporstion  of  the  water,  may  be  obtained  in  a  state  of  to  this  substance.     It  is  from  this  supposed  constitution 

purity.    The  most  characteristic  property  is  that  which  of  jelly,  that  it  is  frequently  said  to  be  less  completely 

m  obtained  the  specific  name  of  gelatinisation,  or  animaliased  than  most  other  of  the  constituents  of  the 

jellying,  where  asolution  of  the  substance  in  hot  water  body,  as  the  chemical  composition  of  animal  matter 

concretes  as  it  cools,  and  is  again  dissolved  by  increas-  differs  from  that  of  vegetables  principally  in  the  latter 

ing  the  temperatui'e,  without  undergoing  any  farther  containing  little  or  no  asote.    In  connexion  with  this 

change.    Another  peculiarity  of  jelly  is  the  change  substance,  it  is  deserving  of  our  attention,  that  if  we 

whi(A  it  experiences  by  putrefaiction ;  instead  of  ae-  examine  the  corresponding  organs  of  animals  of  differ^ 

quiring  the  nighly  fetid  odour  of  most  animal  sub-  ent  ages,  those  of  the  young  animals  will  be  found  to 

stances,  and  generating  anAnonia,  it  becomes  acid.  The  contain  a  greater  proportion  of  jelly,  and  those  of  the 

nature  of  the  acid  thus  produced  has  not  been  accu-  older  of  albumen,     it  is  on  this  account  that  the  parte 

rately  ascertained,  but  it  is  supposed  to  be  the  acetic.  of  young  animals,  such  as  the  feet  of  the  calf,  are  prin- 

,01,     Mucus,  or  mucilage, « appears  likewise  to  enter  into  cipally  employed  in  the  preparation  of  jelly  as  an  ar* 

the  composition  of  membranes,  or  at  least  to  be  always  tide  of  food  ;  and  upon  the  same  principle  it  is  that 

attached  to  it.    This  substance,  like  jelly,  is  soluble  in  soups  prepared  from  veal  differ  so  much  from  soups 

water;  yet  it  does  not  possess  Ae  property  of  ffelatin-  prepared  from  beef,  in  the  great  quantity  of  jelly  con- 

ising,  and  differs  from  jelly  in  many  of  its  chemical  tained  in  the  former.    We  perceive,  therefore,  that  the 

relations.     It  is,  however,  a  substance  of*  rather  an  in-  young  animal,  not  only  in  ita  physicid  and  mental 

definite  nature,  at  least  the  term  mucus  has  been  htth-  powers,  but  even  in  ite  chemical  constitution,  is  less 

erto  applied  in  an  indefinite  manner,  and  has  been  used  completely  possessed  of  ita  specific  characteristics  than 

rather  as  a  popular  than  as  a  scientific,  or  a  technical  when  it  has  arrived  at  a  more  mature  age,  an  obserya-. 

a}^llation.  tion  which  we  shall  find  to  be  supported  by  many 

iDe     A  considerable  proportion  of  membrane,  as  well  as  of  other  facta,  besides  the  one  which  has  been  statedabove, 

>    all  the  other  soft  parte,  constste  of  water,  and  it  has  respecting  the  membranous  matter.  ^ 

heen  supposed  by  many  eminent  physiologista,  that       After  this  account  of  the  properties  of  membranous  Various 

upon  the  relative  quantity  df  the  water  and  the  solid  matter  in  general,  we  shall  proceed  to  make  some  ob-  spedetof 

matter  depend   many  of  the  morbid  changes  of  the  servations  upon  the  different  species  of  it,  reserving,  ^^na'^'Sfte- 

body,  as  well  as  the  varieties  of  the  constitution  and  however,  for  their  appropriate  places,  descriptions  of     .  ' 

temperament  of  different  individuals.    These  specula-  those  parte  that  derive  their  distinguishing  character 

tions  formed  a  prominent  part  of  the  theories  of  Boer-  from  some  other  subetence  superadded  to  the  membrane, 

haave,  and  his  successor  Gaubius ;  and,  toa  certain  ex-  such  as  muscle  and  bone,  or  those  that,  in  consequence 

tent,  were  adopted  by  Cullen.  It  is  obvious,  that  when  of  their  peculiar  organization,  serve  for  the  performance 

membranons  matter  no  longer  forms  a  part  of  the  living  of  some  specific  function,  as  the  blood  vessels  and 

hody,  ita  properties  are  miKh  affected  by  the  quantity  glands.  * 

of  water  with  which  it  Is  combined ;  and  it  is  probable        All  animals,  except  those  of  tne  simplest  structure,  Skia ; 

that  this  may  be  the  case  during  life,  with  some  of  the  possess  an  outward  covering,  which  oonnecta  their  parta 

external  parta,  and  those  that  enjoy  only  a  small  nor-  together,  protecta  thetn  from  injury,  and  preventa  the 

tion  of  vitality,  hut  it  is  very  doubtful  how  far  these  too  powerful  impression  of  the  various  external  agents 

principles  will  apply  to  the  great  bulk  of  the  animal  to  which  the  body  is  exposed.     In  the  human  species, 

body,  and  affect  its  powers  and  functions,  as  it  was  toa*  and  those  of  the  most  perfect  organization,  it  is  called 

oeived  to  do  by  the  Boerhaavians.  the  cutis,  or  skin.    It  has  been  divided  by  anatomists 

I       With  respect  to  the  ultimate  elemento  of  membrane,  into  three  layers,  or  rather  into  three  distinct  organs,. 

>•    we  know  indeed  that  it  Cbnsista  of  carbon,  hydrogen,  whidi  possess  pecaliar  and  distinct  fimctions*    These 

oxygen,  and  azote,  but  we  are  not  accurately  acquaint-  are,  the  epidermis,  the  rete  mucosum,  and  the  cutis, 

ed  with  the  mode  of  their  combination,  or  with  the  The  epidermis,  or  cuticle,  is  the  external  part ;  it  is  epidermli, 

proportion  in  which  they  exist,    from  its  being  less  thin,  and  semi-transparent ;  it  seem#to  possess  no  sen- 

diaposed  to  undergo  the  putrefactive  fermentation  than  sation,  and  is  not  furnished  with  blood  vessels  that  are 

most  of  the  other  soft  parta  of  the  body,  it  has  been  visible  to  the  eye.    it  is  frequently  destroyed,  and  is 

supposed  by  the  French  chemista  to  contain  less  azote,  easily  re-produoed,  without  causing  any  material  de^ 

but  this  opinion  seems  to  be  founded  rather  upon  hy-  rangement  in  the  functions  of  the  subjacent  parta. 
pothesis,  than  deduced  from  any  exact  facta,  and  is  not         As  the  cutaneous   perspiration  is  supposed  to  is^  Cotansous 

supported    by  the  recent   experimenta  of  Berzelius,  sue   from   the  whole   of  the    surface  of  the  body,  pertpin^- 

(MeiL  Chir.  TVaiM.  vol.  i.)  who  was  unable  to  detect  it  has  been  inferred  that  the  cuticle  must   be  fur-^i^**- 

any  material  difference  between  the  chemical  constitu-  nished  with  pores  for  ita  transmission,  yet  we  have 

tion  of  fibrin  and  albumen.  no  satisfactory  evidence  of  these  pores  having  been 

The  greater  fixedness  of  membrane  must  be  imme-  ever  actually  detected.    We  have  indeed  little  know* 

diately  attributed  to  a  stronger  attraction  between  ita  ledge  respecting   the   minute  structure  of  the  epi- 

particles,  and  this  probably,  in  some  measure,  arises  dermis ;  and  it  would  appear,  from  the  best  observa- 

ftom  ita  being  more  free  from  the  admixture  of  heten»»  tions  which  we  possess,  that  it  consiste  merely  in  a 

genoas  bodies,  especially  from  ite  containing  but  a  thin  expansion,  in  which  no  specific  texture  can  be  Texture  nf 

small  proportion  of  either  blood  or  fat,  substances  which  perceived.     Most  of  the  older  anatomista,  and  even  the  epUsr- 

seem  always  to  have  a  strong  tendency  to  decomposi*  Haller  and  Bichat  among  the  modems,  were  induced  mia. 

tion.    The  drcumatance  of  membranoua  matter  gene>  to  regard  it  simply  as  a  crust  or  film,  spread  over  the 
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Pliyiiology.  surface,  and  siippDsed  it  to  be  fermed  by  an  exudatton 
fhrni  the  eutaileoiM  i^esselt,  merely  hardened  by  expo** 
tfure  to  the  air.  But  such  an  opinion  seems  scarcely 
compatible  with  our  ideas  respecting  the  nature  of  any 
organ  which  forms  a  part  of  the  animal  liody,  and  ap» 
pears  inconsistent  with  that  extreme  minuteness  with 
which  the  cuticle'  is  spread  over  the  whole  surface, 
and  applied  with  perfect  accuracy  to  all  its  inequali- 
ties. In  some  of  its  morbid  states  the  cuticle  is  ob- 
viously  connected  with  the  vascular  parts  of  the  sya- 
tem ;  and  the  analogy  of  the  inferior  animals  would 
lead  us  to  the  same  conclusion ;  for  the  scales  of  fish, 
the  thick  folds  with  which  the  elephant  is  covered, 
and  other  similar  substances,  are  properly  productions 
of  the  cuticle. 

There  is  a  remarkable  fact  respecting  die  epidermist 
that,  independent  of  any  morbid  state,  'it  becomes  in- 
creased in  bulk  under  certain  circumstances.    It  is  al- 
ways found  to  be  naturally  thicker  in  some  parts  than 
in  others,  as,  for  example,  in  the  soles  of  the  feet;  and 
we  likewise  find  that  it  may  be  still  farthei*  thickened 
or  increased  by  pressure.    This  affords  one  instance 
among  many  others,  of  that  admirable  adaptation  of 
thd  organs  to  their  appropriate  uses,  by  which  they 
are  hot  only  fitted  for  performing  certain  actions,  but 
possess  the  property  of  accommodating  themselves  to 
racidental  circumstances.      The    physical  cause    by 
which  this  change  is  effected,  may  perhaps  be  referred 
to  the  increased  action  cf  the  cutis,  which  we  may 
conceive  is  excited  in  these  cases,  but  it  must  be  con- 
fiMsed  that  this  explanation  is,  in  some  measure,  con- 
jectural, and  atbest  is  only  supported  by  a  loose  ana- 
There  has  been  much  controversy  respecting  the 
next  layer  of  the  skin,  the  rete  or  corpus  mucosum. 
Its  existence  was  first  announced  by  Maipighi ;  he  de- 
scribed it  as  a  layer  of  soft  matter,  disposed  in  the 
ibrm  of  fibres,  crossing  each  other  in  various  direc- 
tions.    Some  of  the  later  anatomists  have  cpnceived  it 
to  be  merely  a  thin  8t|^tum  of  pulpy  matter,  without 
any  distinct  reticulated  structure,  while  Bichat  seems 
altogether  to  doubt  its  existence,  as  a  proper  layer  or 
membrane,  and  supposes  that  the  net-work  which 
Maipighi  described,  is  merely  an  extremely  delicate 
congeries  of  vessels,  which,  after  having  passed  through 
the  cutis,  ramify  on  its  surface  in  all  directions,  and 
produce  the  appearance  of  a  number .  of  reticulated 
fibres. 
Gives  the        A  circumstance  which  renders  the  rete  mucosum 
skin  iu  oo-  im  object  of  considerable  interest,  is,  Uiat  the  peculiar 
'^'^'  complexion  of  different  individuals  is  conceived  to  de- 

pend upon  the  dMour  of  this  part ;  and  this  would 
appear  to  be  the  case,  whether  it  be  actually  a  proper 
membrane,  as  Maipighi  supposed,  or  simply  an  assem- 
blage of  vessels,  according  to  the  doctrine  of  Bichat. 
It  seems  as  a  matter  of  fact,  that  in  the  Negro  it  is 
black,  in  the  Asiatic  yellow  or  tawny,  in  the  native 
American  reddish  brown  or  copper-coloured,  and  in 
the  European  of  different  shades  of  olive.  The  pri- 
mary  cause  of  this  difference  of  colour  in  the  rete  mu- 
cosum has  been  popularly  ascribed  to  the  operation  of 
the  son's  rays,  as  referable  to  the  same  action  by  which 
the  skin  is  browned  in  consequence  of  exposure  to 
a  bright  light.  But  this  tanning  of  the  skin  has  no 
connexion  with  the  permanent  colour  of  the  negro, 
and  probably  exists  in  a  different  organ.  The  blackest 
complexions  are  not  found  in  the  hottest  regions ;  and 
there  are  considerable  tribes,  nearly  under  the  equater, 
whose  akin  is  whiter  than  many  Europeans.    Besides 
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thebrtfwnness  of  the  skin,  which  ia  produced  bj  the  PhjiUi 
sun,  is  not  transmitted  from  parents  to  th^ir  ofipring,  ^*v^ 
whereas  the  children  of  negroes  are  equally  black  m 
whatever  climate  they  are  born,  and  their  complaioo 
'   is  not  altered  by  a  change  of  climate  during  any  nam* 
her  of  successive  geneniti<ms.    It  has  not  been  pre- 
eisely  ascertained  upon  what  part  of  the  skin  the  iqq 
ficts,  but  it  is  probably  upon  the  epidermis,  bectuie 
there  are  certain  applications,  as  blisters  and  variooi 
mild  corrosives,  which  are  stated  to  have  the  effect  of       i 
removing  tan,  and  which,  it  may  be  inferred,  set  prio. 
cipally  upon  the  external  surface. 

In  connexion  with  the  colour  of  the  skin,  we  may  aHhm 
advert  to  a  singular  variety  of  the   human  spedei, 
which  is  also  found  among  other  classes  of  animili, 
where  the  skin  is  entirely  without  colour,  producing  a 
perfect  opaque  whiteness.    Of  this  peculiarity,  which      I 
IS  supposed  to  depend  upon  the  absence  of  the  lete 
muoosumi  we  have  already  given  an  account  under  the 
article  Albino,  in  an  early  part  of  this  work;  we      ! 
shall  at  present  onl^  remark  concerning  it,,  that  thii      i 
condition  of  the  skin  appears  both  to.confirm  the  ex- 
istence of  a  proper  substance  upon  which  the  colour  of 
the  complexion  depends,  and  likewue  tends  to  pien 
that  the  shade  of  the  complexion  is  independent  of  tlhs      , 
immediate  operation  of  the  sun's  rays.  | 

Under  the  rete  mucosum,  lies  the  true  akin,  the  rutii  Coui. 
or  corion,  a  body  of  considerable  thickness,  tough, 
flexible,  of  a  dense  texture,  composed  of  a  number  of 
small  fibres  or  plates,  closely  interwoven  together. 
Ita  external  surface  is  nearly  smooth,  while  internally 
it  is  more  loose  or  irregu]ar>  as  it  is  connected  with  the 
parts  below  it  by  the  cellular  texture,  into  which  aab- 
stance  it  passes  by  almost  insensible  degrees.  Besides 
the  proper  membranous  basis  of  the  skin,  there  h  an 
extensive  surface  of  nervea  and  blood-vessels,  which 
are  connected  with  it,  and  which  are  apread  over 
every  part  of  it  with  so  much  minuteness,. that  it  ii 
impossible  to  insert  into  it  even  the  smallest  point  of  a 
needle,  without  both  exciting  a  sensation  and  produc- 
ing a  discharge  of  blood.  With  the  exception  of  Mine 
of  the  organs  of  sense,  it  perhaps  possesses  more  feel- 
ing than  any  other  part  of  the  body,  and  it  is  accord* 
ingly  observed  in  surgical  operations,  that  the  most 
severe  pain  is  experienced  during  the  divbton  of  the 
skin. 

The  surface  of  the  skin,  when  minutely  examined,  Fi?2 
is  found  to  be  rendered  unequal  by  a  number  of  little 
eminences  or  projections,  which  have  obtained  the 
name  of  papillae.  They  are  said  to  contain  each  of 
them  a  small  branch  of  an  artery  and  a  nerve,  of 
which  they  constitute  the  ultimate  ramifications,  sad 
are  supposed  to  be  the  immediate  seat  of  the  organ 
of  touch,  and  of  the  other  sensations  which  reude 
in  the  surface  of  any  part  of  the  body.  They  are  ob- 
served to  be  the  most  numerous,  and  to  •  be  of  the 
largest  size,  in  those  parts  of  the  body  where  the  toocb 
is  the  most  delicate,  as  in  the  pointa  of  the  fingers,  or 
in  the  organs  which  exercise  any  peculiar  function,  ai 
the  tip  of  the  tongue. 

The  minute  structure  of  the  skin  is  described  by  Sua 
Haller  as  consisting  of  threads  or  platee,  which  areeftb 
short,  intricate,  and  closely  interwoven  together,  the 
external  parte  being  more  dense,  and  the  internal 
more  spongy.  This  texture  may  be  eattly  detected 
by  maceration  in  water,  when  a  tissue  of  fibre*  will  be 
obtained,  which  are-  intimately  connected  together 
with  a  number  of  areole  between  them,  tiirough  which 
the  nervea  and  vessels-pass  that  ramify  on  the  exterasl 
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•vHiff.  surface.    Except  in  thie  state  of  partial  decompoaition    asbstancM  that  exhibit  a  general  almibrhy  in  proper-  ThftMhgy. 
r-'  it  is  very  difficult,  if  not  imposftible,  to  exhibit  these    tiea  and  composition.  ^'— '>  — 

pores   to  the  eye,  yet  there  can  be  no  reasonable     -  The  proper  membranes  have  been  made  the  subject' Bicbat'* 
doubt  of  their  existence.    The  difficulty  with  which    of  a  very  elaborate  treatise  by  Bichat,  in  which  he  has  account- 
they  we  rendered  Visible^   probably  depends    upon    arranged  them  into  different  claMes,  has  minutely  ex* 
their  not  piercing  the  cutis  in  a  straight   direction^    amined  the  structure  and/unctions  of  each,  and  poinU 
but  following  a  winding  course,  and  passing  between    ed  out  theur  relation  to  the  other  parts  of  the  system, 
the  folds  or  plaits,  of  which  the  skin  is  twmposed.  The  three  principal  divisions  which  he  lays  down  are 

nies      The  properties  of  the  skin  may  be  considered  under    the  mucous,  serous,  and  fibrous;  of  each  of  these  we 
Kkin.  two  points  of  view,  either  as  depending  upon  its  pby-    shall  give  a  short  description.  The  mucous  membranes  Maeous 
cica!  structure,  or  upon  its  action  as  a  part  of  the  living    are  characterised  by  the  peculiar  semifluid  substance  >nem. 
body,  plentifully  furnished   with   blood-vessels,  and    with  which  their  surface  is  covered ;  they  are  always  **""**^ 
nerves.    The  properties  of  its  membranous  basis  are    found  lining  those  cavities  that  are  disposed  in  the  form 
the  same  with  those  of  other  membranes,  and  are  en^*    of  irregular  passages  or  canals,  that  open  externally^ 
tirely  mechanical,  while  its  blood-vessels  and  nerves    and  are  connected  at  their  termination  with  ^e  fi^Us. 
render  it  subject  to  many  of  those  changes  and  actions    Of  these  the  principal  are  the  mouth,  the  nostrils,  the 
which  are  possessed  by  the  parts  of  the  body  which    oesophagus,  the  urinary  passages,  and  the  whole  of  the 
have  the  greatest  share  of  vitality.  digestive  organs.     Their  external  surface  is  soft  and 

Idl  Although  the  chemical  composition  of  the  skin  has  pulpy,  and  is  diversified  by  various  projections,  which 
Ml.  been  much  attended  to  by  the  moderns,  our  know*  serve  different  purposes,  according  to  the  functions  of 
ledge  respecting  it  is  still  imperfect.  It  is  generally  the  part  where  they  are  found.  The  mucous  mem* 
described  as  consisting  of  a  solid  jelly,  differing  from  branes  are  the  immediate  seat  of  some  very  important 
Jellj  as  procured  from  other  substances,  solely  in  being  operations  in  the  animal  economy;  they  constitute  the 
more  dense  and  less  soluble  in  water.  M.  Seguin,  organs  of  taste  and  smell,  of  digestion,  of  assimilation, 
who  has  particularly  attended  to  the  nature  of  the  and  of  various  secretions.  On  this  account  they  differ 
skin,  in  connection  with  the  process  of-tanning,  de-  irom  mfwt  membranous  bodies  in  being  plentifully 
scrihea  it  as  consisting  of  two  distinct  structures ;  one  supplied  with  blood-vessels  and  nerves,  as  well  as  in 
which  forms  its  basis,  composed  of  a  number  of  minute  possessing  an  extenaive  apparatus  of  glands  and  absor« 
interlacing  fibres,  nearly  similar  to  tlie  muscular  fibres,    bents. 

and  the  other  a  semi-fluid  mucus,  or  gelatinous  matter.        The  serous  membranes  differ  materially,  in  almost  Seroaa. 

mechanically  interspersed  through  these  fibres.     Con*    all  respects,  from  the  mucous.     They  are  always  found 

sidered  generally,  the  idea  of  Seguin  appears  to  be    in  close  cavities  that  do  not  odnmunicate  with  the  at* 

supported  by  observation,  although  it  must  be  admit-    mosphere,  as,  for  example,  in  the  thorax  and  abdomen^ 

ted  that  it  is  somewhat  hypothetical.  and  they  form  coats  for  many  of  the  most  important 

un-    The  valuable  art  of  making  leather  depends  upon    organs,  as  the  heart,  the  lungs,  and  the  abdominal  via* 

the  property  which  the  solid  texture  of  the  skin  po»-    cera.  In  their  texture  the  serous  membranes  are  smooth, 

lesses  of  uniting  with  the   tan,  and  forming  a  new    compact,  and  thin,  but  of  considerable  strength  in  pro- 

chemical  compound,  without  having  its  mechanical    portion  to  their  bulk ;  they  have  their  surface  alwaya 

texture  destroyed,  so  that  while  it  retains  its  original    moistened  by  a  fluid  which  exhales  from  them,  bntaa 

form,  its  nature  is  so  far  changed  as  to  be  no  longer    no  glands  have  been  detected,  and  as  it  differs  very 

soluble  in  water,  and  but  little  susceptible  of  the  ao-    little  in  its  chemical  nature  from  the  aenun  of  the 

tion  of  moisture.    The  art  of  forming  leather  from    blood,  it  is  supposed  to  be  produced  rather  by  a  kind 

skins,  is  one  of  very  ancient  date,  and  there  are  few    of  infiltration  through  verv  minute  pores,  than  by 

nations  which  do  not  possess  some  kind  of  process  of    what  can  properly  be  regarded  as  secredon.    The  fluid  i 

this  description ;   but  it  was  not  until  of  late  years  that    that  is  thus  produced  is  always  in  heakh  absorbed  as 

the  theory  of  tanning  was  understood,  and  for  this    speedily  as  it  is  formed,  but  in. certain  atateac^  disease    ^ 

knowledge  we  are  much  indebted  to  the  French  che-    it  is  liable  to  accumulate,  when  it  gives  rise  to  the  dif» 

mists,  and   especially  to   M.   Seguin.      Considerable    llfcrent  species  of  dropsy.    The  serous  membranes  have 

light  has  also  been  thrown  upon  the  subject  by  Mr.    scarcely  any  vessels  of  sufficient  sise  to  convey  red 

Hatchett,  and  some  improvements  have  consequently    blood,  and  have  very  few,  if  any,  nerves;  they  are 

taken  place  in  our  manufacture  of  leather;   but  it  is,-    therefore  without  sensibility,  and  possess  only  in  a 

we  believe,  generally  admitted,  that  by  expediting  the    small  degree  the  general  powers«>^f  vitality.    They 

operation,  as  was  proposed  by  Seguin,  we  materiiJly    have  a  considerable  share  of  ehttticity,  and  are  capable 

injure  the  nature  of  the  article  that  is  produced.  of  great  extension,  but  they  are  not  properly  contract     * 

Nearly  allied  to  the  external  skin,  both  in, their  tex-    tile,  nor  do  they  possess  any  powers  except  those  that  * 

tnre  and  their  uses,  are  the  membraneous  coats  or  are  common  to  many  other  parts  of  the  body. 
tunics,  which  line  the  internal  parts  of  the  body,  and  The  fibrous  membranes  are  named  from  their  ob*  Fibroaa* 
coyer  the  different  viscera.  In  consequence  of  their  vious  tcoiture,  as  consisting  of  a  visible  assembli^e  of 
being  less  exposed  to  injury,  and  of  the  necessity  of  a  fibres,  united  into  a  continuous  extended  surface.  They 
greater  delicacy  of  structure,  the  proper  membranes  difler  from  the  mucous  and  serous  in  not  being  moist- 
are  much  thinner  than  the  skin  of  the  external  surface;  ened  by  any  fluid,  but  they  bear  a  considerable  ro- 
they  are  also,  for  the  most  part,  homogeneous  in  their  semblance  to  the  latter  in  their  genehd  aspect,  being 
texture,  and  are  not  divisible  into  different  layers.  They  dense,  thin,  and  smooth,  although,  according  to  their 
are  generally  Aiin,  transparent,  and  of  considerable  te-  situation,  and  the  uses  which  they  serve,  they  are 
Bscity ;.  they  possess  but  little  sensibility,  and  are  scan-  more  varied  in  their  form  and  consistence.  Among 
tilj  supplied  with  blood-vessels.  It  was  to  these  bo-  the  most  important  of  the  fibrous  membranes  are  the 
dies  that  the  name  of  membrane  was  originally  applied,  periosteum,  the  dura  mater,  the  aponeuroses,  which  are 
from  which  it  has  been  extended  to  the  whole  class  of  found  in  different  parts  of  the  body,  the  capsules  cf 
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SkytMogf.  the  iointS)  and  the  aheatiM  of  the  tendons.  The  texture  ere  we  to  regard  diem  u  poasesaing  Kfe  f  The  qQettia&  PkigJ 
"^^^y^^^  of  these  membranes  is  obvtondy  filxfous,  without  blood-  is  one  which  it  is  not  verj  easy  to  answer^  and  which,  '^y\ 
▼easels,  nerves,  glands,    or   any  speci6c   apparatus,  perhaps,  must  depend  more  upon  the  definitions  which 
Their  use  in  the  animal  economy  is  purely  mechanical ;  we  give  to  certain*  words  ana  expressions,  than  upon 
to  enclose  the  soft  parts  and  preserve  them  in  their  any  facts  which  we  have  it  in  our  power  to  advance.        I 
proper  form,  to  separate  them  from  each  other,^and  to  Some  eminent  physiologists  conceive  life  to  be  always 
keep  them  in  their  relative  position.     The  chemical  connected  with  vascularity  and  sensibility,  snd,  in 
composition  of  membrane  appears  to  difier  in  the  dif-  conformity  with  their  views,  they  do  not  hesitate  to  Btjie 
ferent  species;  but  they  all  of  them  consist  of  a  basis  of  the  dense  membranous  matter  dead  or  inanimate^  team* 
albumen,  united  to  certain  proportions  of  jdly  and  ing  to  regard  it  aa  only  mechanically  attached  to  the 
mucus.  more  vital  parts.    But  to  this  it  may  be  objected,  that 
CeiluTtr      -    Immediately  below  the  skin,  and  connected  with  there  is  no  portion  of  the  animal  body  which  has  not  a 
toxture.      the  subjacent  parts,  is  a  series  of  membranous  cells,  regularly  organized  structure,  and  that  this  can  only 
which  have  been  called  the  cellular  texture,  and  which  be  produced  by  some  vascular  action,  analogous  to 
ia  extended  through  nearly  every  part  of  the  body.   It  secretion,  by  which  the  matter  that  composes  them 
not  only  unitea  the  cutis  with  the  muscles  over  which  may  be  deposited  in  its  proper  position.    There  ire 
it  is  extended,  but  it  fills  up  the  interstices  between  many  facts,  which  would  seem  to  prove,  that  all  these 
the  muscles,  and  occupies  all  the  spaces  that  intervene  parta  are  under  the  influence  of  the  absorbents,  by 
between  the  difierent  viscera.    The  cella  of  which  this  which  their  substance  is  gradually  removed,  particle  by 
texture  is  composed  appear  to  be  of  all  shapes  and  particle,  in  the  same  gradual  manner  in  whidi  it  wu 
aizes,  adapted  to  the  peculiar  parta  in  which  they  are  deposited,  and  there  are  likewise  other  facts  which 
situated.  They  have  a  communication  with  each  other,  ahow  that  these  extravascular  parts  are  aubject  to  va> 
80  that  air  introduced  into  them,  either  intentionally  or  nous  diseased  actions,  which  prove  their  connexion 
accidentally,  is  soon  diffused  over  every  part  of  the  with,  and  dependence  upon,  the  arterial  system.    We 
body.  This  occurrence  sometimes  takes  place  in  wounds  may  therefore  conclude  from  analogy,  tlut  all  thoe 
of  the  chest,  where  a  puncture  having  been  made  in  structures  are,  in  aome  manner,  under  the  inflaence  of 
the  lungs,  and  a  communication  formed  with  the  neigh*  the  secretory  and  absorbent  vessels,  or  of  vessels  which 
bouring  cells,  the  air  received  in  respiration  is  admit-  possess  similar  powers,  although  it  is  admitted  that  we 
ted  into  the  membraneous  texture,  and  becomes  diffii.  cannot  demonstrate  their  existence,  or  bring  forward 
aed  throuffh  the  whole  body,  puffing  it  up  in  an  extra-  any  arguments  in  favour  of  it^  except  the  eflfects  which 
ordinary  degree.    These  cells  are  destin^  fo^  the  re«  are  produced, 
ception  of  a  aerous  fluid,  which,  in  the  healthy  state.        There  is  a  class  of  bodies,  connected  with  the  ex-  Xaii. 
exists  in  small  quantity  only,  but  in  dropsical  affections  temal  surface  of  all  animals,  which,  although  very  dif- 
is  much  increased,  so  that  the  body  sometimes  becomes  ferent  in  their  shape  and  appearance,  are  analogous  to 
distended  to  a  great  size.  each  other  in  their  origin  and  uses.    They  may  be  di- 
Adipose         It  is  in  this  svstem  of  cells  that  the  fat  is  deposited;  vided  into  two  varieties^  the  first  consisting  of  nsOi, 
membrane,  but  it  appears  that  the  fat  and  the  serous  fluid  are  not  daws,  hoofs,  scales,  &c,  the  second  oonaisting  of  hair, 
actually  in  contact,  in  consequence  of  each  globule  of  bristles,  wool,  quills,  and  feathers.    The  first  variety 
fat  being  provided  with  a  distinct  vesicle  in  whidi  it  is  may  be  considered  as  weapons  of  defence  or  protec* 
contain^.    On  this  account  fat  cannot  pass  from  one  tion,  they  are  either  productions  of  the  skin,  or  at  least 
part  to  another,  as  we  observe  to  be  the  case  with  the  are  ao  intimately  united  to  it,  that  it  ia  often  difficult 
water  of  dropsy,  or  with  air  introduced  into  the  cellu-  to  trace  the  exact  line  of  demarcation  between  them, 
lar  texture,  but  the  same  particles  of  fat  always  remain  We  may  generally  perceive  in  them  a  kind  of  fibroas 
atationary  in  the  same  cells.  or  laminated  texture,  although  this  cannot  be  detected 
Tendons,        '^^^  tendons  and  ligamenta  bear  a  dose  relation  to  in  those  that  are  the  most  dense,  which  are  nearly  ho- 
ligaments,  the  fibrous  membranes,  and  indeed  are  conceived  to  mogeneous.    They  are  composed  of  coi^ulated  alba- 
&c.            differ  from  them  solely  in  their  external  form,  for,  like  men,  united  to  different  proportiona  of  jelly  and  nui- 
them,  they  consist  entirely  of  strong  fibrea,  closely  un-  cus. 
ited  together,  without  nerves,  and  possessing  very  few        Hair  and  feathers  differ  materially  from  the  bodies  Bar, 
blood  vessels.    Cartilages  are  of  a  more  uniform  tex-  just  described,  both  in  their  origin  and  in  their  orgs* 
ture  than  tendons  and  ligaments,  so  that  no  fibres  can  nization  ;  they  proceed  from  a  kind  of  root  or  bulb, 
be  perceived  in  them.    They  consist  principally  of  aU  that  is  situated  below  the  skin,   and  they  pass  oot 
bumen,  with  only  a  small  proportion  of  jelly  or  mucus,  through  its  pores.     They  consist  essentially  of  an  el- 
and at  the  same  time  a  small  quantity  of  the  earth  of  bonea  temal  tube  and  an  internal  pulp;  in  hair  the  tube  is 
enters  into  their  composition.     They  are  harder  than  very  delicate,  and  Is  entirely  filled  with  the  pulp;  in 
tendons,  but  generally  more  elastic.    Their  principal  the  quill  the  tube  is  denser,  and  the  internal  puip  is 
use  is  to  supply  the  place  of  bones,  where  atrength  and  much  smaller  in  quantity.    Although  hair  ia  so  smoodi 
elasticicity  are  both  necessary,  particularly  in  the  chest,  to  the  touch,  it  is  stated  to  possess  an  imbricated  or 
the  wind-pipe,  the  gullet,  and  about  the  joints.     They  bristled  texture,  the  processes  all  pointing  in  one  di* 
may  be  regarded  as  forming  a  kind  of  intermediate  link  rection,  from  the  root  to  the  point*  analogous  to  the 
between  membrane  and  bone,  and  accordingly  it  is  feather  part  of  the  quill. '  It  is  upon  this  texture  that 
found,  that  many  parts  of  the  body  which  are  cartila-    the  operation  of  felting  has  been  supposed  to  depend, 
ginous  in  the  young  animal,  become  converted  into  in  which  the  hairs  are  entangled  together,  and  are  re* 
perfect  bon^  aa  it  advances  to  maturity.  .tained  in  this  state  by  the  inequalities  on  thdr  sor* 
How  can-       ^'  ^^^  fibrous  membranes,  the  tendons,  ligaments,  face.    The  basis  of  all  these  bodies  is  ooaguUted  a1b«- 
nectedwith  ^nd  cartila|^e8,  are  without  nerves,  are  very  scantily  men,  generally  mi;ced  withsmallquantilieaof  jelly  and 
the  other     supplied  with  vessels  of  all  kinds,  and  possess  neither    mucus.     The  pulpy  part  of  hair  contains  an  oily  sub- 
parts,         contractility  nor  sensibility,  it  may  be  asked.  How  are    stance,  which  produces  its  peculiar  colour,  and  gene- 
they  connected  with  the  vital  system,  or  in  what  aense    rally  oorresponda  to  the  shade  of  the  complexion,  ss 
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^^.  dipending  upon  the  rate  muconim  of  the  akin*  Ip 
yW  their  Datural  state  all  these  bodies  are  without  'sensa* 
tioDj  sod  possess  no  visible  blood-vessels,  but,  under 
certain  circumstances,  many  of  them  are  subject  to  a 
species  of  inflammation,  when  vesaela  majr  be  detected 
in  tfaem,  and  they  become  acutely  painful 


CHAP.  III. 


OF  BONI. 


nl 
ption 


fioNS*  in  ita  ordinary  f  tate,  ia  a  hard  inflexible  body* 
in  the  human  apeciea  ai  a  wfcdtiah  colour,  without  aen« 
Mlitj  or  contractility,  and  very  little  aubject  to  de- 
cay.   It  senrea  aa  a  defence  and  e  aupport  to  the  aoft 
parte  of  the  body,  either  affording  them  a  aolid  caae,  in 
which  they  are  lodged  and  protected  from  injury,  aa 
take*  place  with  respect  to  the  btain  and  lunga,  or  aa 
a  basis  to  which  the  different  parte  may  be   attach* 
ed^  as  is  the  case  with  the  muscles    The  bones  are 
also*  fixed  pointa,  against  which  the  muscles  react  when 
they  commence  their  contractions ;  they  form  a  ayatem 
<if  levers,  by  which,  the  movementa  of  the  body  are  e^ 
fected,  and  they  very  easentialiy  contribute  to  the  func- 
tion ^  locomotion,  by  the  ahare  which  they  have  in 
the  ibrmation  of  the  jomta.    The  total  number  of  bonea 
is  about  860,  exhibiting  every  variety  of  figure  and 
ifse,  acQordtD^  to  the  atructure  and  uaea  of  the  parte  in 
which  they  are  found.    They  may,  however^  be  ar- 
nnged  under  two  great  divisions,  the  broad  and  flat, 
and  the  longr.end  round  bonea ;  to  the  first  claaa  belong 
the  bonea  of  the  akull,  and  to  the  aecond  thoae  of  the 
anns  and  lege. 
It     Theae  two  Idnda  o£  bonea  difier  not  merehr  in  their 
external  ahape,  which  may  be  conceived  to  be  an  in- 
ddeotal  circiunatanoe,  and  one  of  little  importance,  but 
liJDewiae  in  the  more  eaaential  pointa  of  the  mode  of 
their  growth  and  their  raechani^  atructure.    They  al- 
so serve  very  different  uaea  in  the  animal  economy ;  the 
long  bonea  are  adapted  for  the  purpoaea  of  motion,  ei- 
ther enabling  ua  to  ahift  Our  poaition  from  place  to 
place,  or  to  act  upon  other  bodiea  that  are  contiguous 
to  ns^  while  the  object  of  the  flat  bonea  ia  aimply  to 
protect  the  parte  which  they  incloae. 

It  would  be  carrying  ua  far  beyond  the  proper  aub- 
ject of  this  article  to  enter  into  any  minute  description 
of  the  individual  bones,  but  it  may  be  proper  to  make 
a  few  general  obaervationa  upon  thia  part  of  the  ani- 
mal fabric,  and  especially  to  show  how  admirably  each 
of  ita  individual  parts  ia  adapted  to  ita  particular  uaea. 
For  thia  pnrpoae  we  cannot  take  a  better  example  than 
that  of  the  upper  and  lower  extremitiea.     In  the  hu- 
man aubject,  the  arma  are  obvioualy  intended,  not' for 
support  but  lor  prehenaion.    They  are  therefore  aU 
tached  to  the  trunk  in  aueh  a  manner  aa  to  be  eaaily 
applied  to  contiguoua  bodiea  in  all  directiona,  the  up- 
per part  adoiitting  of  free  motion,  but  at  the  aame  time 
possearing  conaiderable  strength,  while  the  extremity 
is  formed  of  an  aaaemblage  of  aonall  bones,  that  are  ao 
connected  together  aa  to  form  ao  apparatoa  by  which 
ve  can  execute  all  the  neceaaary  oflices  of  life  with  a  de> 
gi^  of  quickneaa  and  accuracy,  which  would  be  almost 
inconceivable,  were  we  not  ao  £uniliar  with  it. 

The  lower  extremitiea  are  equally  fitted  for  their 
specific  objeet,  Che  aupport  of  the  body  and  ita  pro- 
gfMive  motiona.  They  are  ao  aituated  aa  to  bear  the 
weight  of  tho  body  in  the  most  advantageous  manaier, 
the  feet  aflToid  a  firm  baeia  to  the  piluira 
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placed  upon  Afiokf  while  ita  amaUer  parta  poaaeas  thtt 
degree  of  motion  upon  each  other,  which  is  the  best 
calculated  for  promoting  this  end,  without  exhibiting 
that  V(uriety  of  minute  actions,  which  are  necessary  for 
the  hand  and  fingers,  but  which  would  have  been  in- 
consistent with  the  greater  firtnness,  that  is  requisite  in  . 
the  parts  destined  to  support  the  whole  body. 

The  form  and  structure  of  the  joints  are  among  the  Joinu, 
most  interesting  parts  of  the  anioud  economy.  Tech- 
nically apeaking,  every  part  ia  styled  aa  articulation 
where  two  bones  unite  toffether,  but  at  present  we 
shall  only  notice  those  whi(»  are  moveable,  where  the 
bones  are  united  by  ligamenta,  or  other  membranoua 
bodiea  of  a  flexible  nature,  ao  as  to  be.  capable  of  chan- 
gjng  their  relative  poaition.  They  preaent  a  gr^t  va- 
riety of  forms,  but  they  may  be  all  reduced  to  two  di- 
visions, the  ball  and  socket,  and  the  hinge.  In  the  firat  of  two 
kind  of  joint  the  moveable  bone  ia  furnished  with  a  '(inds* 
round  end,  which  plays  in  a  corresponding  hollow  in 
the  fixed  bone,  while  in  the  hinge,  both  the  bones  are 
fumiahed  with  prooeaaea  and  depreasions,  which  are 
mutually  adapted  to  each  other ;  the  hip  and  Moulder 
are  examplea  of  the  first,  the  knee  and  elbow  of  the  se- 
cond kind  of  articulation.  It  is  obvious  that  the  ball 
and  aocket  admita  of  motion  on  every  aide,  while  the 
hinge  ia  moveable  in  one  direction  only. 

Although  the  general  form  and  outline  of  the  joints  Mediin« 
ia  obaervable  in  m  aolid  body  of  the  bones,  yet,  as  we !'™  ®^  ^* 
have  already  ateted,  the  carttlagea  contribute  material-  J^'*^^* 
ly  to  the  accurate  completion  of  the  parta,  and  the 
whole  extent  of  articulating  aurface  ia  covered  with 
thia  body.    Thus,  a  greater  degree  of  motion  is  ad- 
mitted than  could  have  taken  place  if  the  joints  had 
been  entirely  composed  of  a  hard  substance,  and  the 
bad  effects  of  concussion  ar^  in  a  considerable  degree, 
prevented*    Still  fiuther  to  facilitate  motion  by  pre- 
venting friction,  the  joints  are  all  inclosed  in  a  kind  of 
bag,  which  ia  filled  with  a  dense  fluid,  called  synovia* 
To  complete  the  mechanism  of  the  jointo,  they  are 
providea  with  a  number  of  ligaments,  which  aerve  to 
keep  the  bonea  in  their  relative  plaoea,  and  to  regulate 
their  motiona,  ao  aa  to  prevent  their  diaphcement,  ex- 
cept  under  drcumatancea  of  extraordinary  violence. 
The  bonea  of  the  ball  and  aocket  joint  are  united  toge- 
ther by  a  ligament  which  paaaea  through  their  centres, 
while  in  the  hinge  joint  the  ligamenu  are  placed  at 
the  aidea  of  the  bonea ;  but  it  would  be  encroaching  on 
the  province  of  the  anatomist  to  enter  upon  a  minute 
description  of  these  parte.    We  shall  only  farther  ob- 
serve, that  in  none  of  the  organa  of  the  body  is  the 
adaptation  of  means  to  ends  more  remarkable  than  in 
the  construction  of  the  jointe  and  the  apparatus  con-- 
nected  with  them. 

In  ita  physical  propertiea,  bone  is  the  most  aimple  of  Physical 
any  of  the  componente  of  the  body.    Membrane^  aa  we  properties 
alraady  remarked*  ia  not  poaaeaaed  of  any  propertiea  ^^  ^^' 
that  are  peculiar  to  the  .living  ayatem,  and  which  do 
not  belong  to  many  other  aubatanoes,  but  bone  ia  nei- 
ther flexible  nor  extenaible,  and,  except  elaaticityt  haa 
acaroely  any  phyaioal  propertiea  which  are  not  common 
to  every  kind  of  aolid  matter. 

The  mechanical  atructure  of  bone  formed  a  part  of  Structure 
the  intereating  inveatigationa  of  Malpighi ;  and  it  waa  °^  ^"^- 
diacovered  by  him  that  the  baaia  oonsiata  of  animal  mat- 
ter, arranged  in  the  form  of  cella.  Duhamel  atill  far- 
ther advanced  our  knowledge  on  thia  auli^ect ;  but  it 
Speara  to  have  been  Heriaaant  who  first  announced. 
It  bone  containa  earthy  matter,  end  that  upon  thia 
ii^giedieDt  depend  ita  hardness  and  moat  of  ita  peculiar 
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'.  Phytlotogy,  properties.    By  means  of  diluted  muriatic  acid,  we  can  mathematically  demonstrated  to  be  augmented  in  pro.  PhynJ 
"^""nr*^  dissolve  the  earth  of  the  bones  without  acting  upon  the  portion  to '  its  diameter,  so  that  the  same  nnmber  of  ^«^i 
membranous  cells  ;  if  a  bone,  therefore,  be  immersed  fibres  placed,  as  it  were,  in  the  circumferenoe  of  a       ' 
in  this  fluid,  we  shall  deprive  it,  in  a  great  measure,  of  circle,  produces  a  bone  more  capable  of  resisting  exteN 
Its  earthy  matter,  and  reduce  it  to  a  soft,  flexible,  and  nal  violence,  than  if  they  had  been  united  in  the  centre, 
elastic  substance,  retaining  its  former  shat>e  and  bulk,  and  the  diameter  of  the  bone  had  been  proportioi»))y 
but  (laving  exchanged  the  properties  of  bone  for  those  diminished.    Conformably  to  this  principle,  we  find 
of  membrane.     In  this  process,  we  have  removed  the  that  the  cylindrical  bones,  which  possess  the  brgnt 
earth  and  left  the  membrane  ;  but,  to  make  the  experi-  cavities,  are  in  the  extremities  of  the  body,  where,  from 
ment  complete,  we  must  reverse  the  operation,  and  their  position,  they  are  the  most  exposed  to  violence, 
remove  the  membrane.    This  we  accomplish  by  bum-        The;  bone  is  everywhere  surrounded  by  a  proper  ▼<») 
ing  the  bone,  for  in  this  operation  it  is  the  membrane  membrane,  whibh  is  supplied  with  blood-vessels;  the  "^" 
alone  which  is  consumed,  the  earthy  matter  being  lefl  membranous  part  of  the  bone  itself  seems  also  to  |n».  ^^ 
untouched  ;  and  if  sufScient  caution  be  used,  it  may  be  aess  a  set  of  vessels  for  its  support,  and  the  bones  are 
preserved  without  having  its  texture  materially  injured,  pierced  with  numerous  holes,  through  which  arteries 
or  the            The  membranous  part  of  bone  appears  to  be,  like  enter  to  nourish  the  internal  membrane,  and  probably 
meiabnn.  the  other  soft  solids,  essentially  composed  of  fibres ;  to  secrete  the  marrow.    Few  nerves  have  been  traced 
ouf  part,     ihese,  by  their  union,  form  horizontal  plates,  lying  into  the  bones,  and,  in  their  natural  state,  they  are 
parallel  to  each  other,  and  united  together  by  smaller  without  sensation,  yet  like  other  parts,  into  the  compo- 
plates,  crossing  the  others  at  different  angles,  forming,  sition  of  which  dense  membrane  enters,  they  beoooe 
by  their  intersection,  the  cells  into  which  the  earth  is  extremely  painful  in  certain  states  of  disease, 
deposited.    Some  writers  have  described  the  plates  as        The  process  by  which  bone  is  formed,  called  oisificft*  0«i 
held  together  by  small  processes,  like  nails  ;  but  this  tion,  is  one  of  the  most  curious  that  occurs  in  the  ani-  ^«^ 
seems  to  be  a  fanciful  conjecture,  and  is  not  supported  mal  economy,  and  respecting  which  there  has  been 
by  correct  observation.    Even  the  laminated  structure  an  abundance  of  speculations  and  hypotheses.    In  the 
of  bone  has  been  denied  by  Bichat,  who  has  endea-  foetal  state,  the  body  is  without  any  proper  bones,  those 
voured  to  prove  that  the  facts  whrch  have  been  adduced  parts  which  afterwards  acquire  the  osseoua  texture, 
in  favour  of  its  existence  are  all  of  them  fallacious.    To  possessing  the  general  figure  of  the  future  bones,  bat 
ascertain  extent,  the  observations  and  reasonings  of  being  composed  merely  of  soft  membiuies.    These 
Bichat  appear  to  be  correct ;  and  we  think  that  there  membranes  seem  to  become  gradually  more  and  more 
has  been  much  fanciful  conjecture  exercised  npon  the  dense,  untfl  at  length  they  acquire  the  nature  of  cam- 
subject,  which  probably  had  its  origin  from  Duhamel,  lage ;  then  small  points  d  bone  appear  on  their  surface; 
who  thought  that  the  substance  of  bone  was  composed  from  these,  as  from  centres,  bony  fibres  radiate  in  all 
of  a  succession  of  concentric  layers,  arranged  like  those  directions,  and  these  ossified  spots  gradually  enlarge^ 
which  form  the  trunk  of  a  tree.    But,  on  the  other  until  at  length  they  unite,  and  the  whole  becomes  a 
hand,  there  appear  to  be  many  reasons  for  supposing  solid  body.    These  facts  were  ascertained  by  Haller, 
that  bones  possess  a  proper  plated  texture ;  of  this,  who  minutely  examined  the  gradual  evolution  of  the 
however,  we  shall  have  occasion  to  treat  more  fully  chick  in  ovo,  during  the  different  stages  of  its  tncabs- 
hiereaf^er.  tion,  and  it  appears  that  the  same  changes  occur  in  the 

Almost  all  bones,  whatever  be  their  shape,  are  the  embryo  of  viviparous  animals, 
hardest  on  the  ettemal  surface,  and  become  less  and        Before  the  nature  of  bone  was  thoroughly  understood,  l^ 
less  dense  in  their  internal  portion,  until  we  arrive  at  it  was  conceived  that  the  membrane  became  converted  ^^ 
a  perfect  cavity,  .or  at  least,  at  a  part  where  there  are'   into  bone  by  some  mechanical  means,  aa  by  the  coo- 
only  a  few  plates,  crossing  in  different  directions,  and  pression  of  the  contiguous  muscles,  by  the  evaporation 
leitring  cells  that  are  proportionally  large.  Tliese  have  of  its  watery  parts,  or  the  condensation  of  the  mem- 
obtained  the  denomination  of  cancellt,  or  lattice- work,  brane  by  the  heat  of  the  body.    Dahamel  formed  an 
In  the  flat  bones,  both  the  external  surfaces  are  hard,  hypothesis,  which  professed  to  be  founded  upon  ezpe- 
and  the  internal  lattice- work  is  extended  between  the  riment,  and  was,  for  a  long  time,  very  generally  re- 
plates,  presenting,  in  some  measure,  the  same  form  with  ceived.    He  supposed  that  there  was  an  analogy  be> 
the  bone  itself.   Iii  the  round  bones,  there  is,  of  course,  tween  the  bones  of  animals  and  the  stems  of  trees,  and 
only  one  external  surface,  which  is  hard,  like  that  of    imagined  that  bone  was  generated  by  the  condensatioQ 
the  flat  bones,  and  a  cellular  cavity  is  lefl,  which  is  of  successive  layers  of  the  investing  membrane,  in  the 
more  or  less  occupied  by  the  cancelli,  besides  which  same  manner  as  the  annual  rings  of  wood,  inthetraok 
there  is  also  another  network  of  membrane,  which  of  a  tree,  are  formed  from  the  bark  of  the  preceding 
does  not  contain  earthy  matter.   It  is  on  this  membrane  season.     He  founded  his  experiments  npon  the  fact 
that  the  marrow  is  lodged ;  like  the  fat  of  the  cellular  which  had  been  discovered,  that  if  the  root  of  madder 
texture,  it  is  contained  in  distinct  cavities,  which  have  was  mixed  with  the  food  of  animals,  it  commuoicated 
no  communication  with  each  other.  a  red  tinge  to  their  bones ;  and  he  affirms  that,  by 
line  of  the       One  use  of  the  internal  cavities  of  bones  is,  by  in-  feeding  animals  for  a  certain  period  with  madder,  and 
cavities.      creasing  their  external  surface,  to  afford  a  greater  space  then  omitting  it  for  some  time,  again  resuming  itsstfi 
for  the  insertion  of  muscles  and  ligaments,  and  we  ac-  and  again  discontinumg  it,  the  bones  of  animals  that 
cordingly  find,  that  the  ends  of  bones,  to  which  the  had  been  thus  treated  were  composed  of  successive  rio^ 
tendons  are  principally  flxed,  possess  most  extent  of  of  red  and  white  matter.    Mr,  John  Bell  shrewdly  rt-  ^ 
surface.    But  this  structure  likewise  serves  the  still  marks,  that  when   speculators  perform  experiment*,  ^ 
more  important  purpose  of  increasing  the  mechanical  they  generally  find  exactly  what  they  desire  to  find, 
strength  of  the  bone,  without  adding  to  its  weight.  aVid  so  it  seems  to  have  been  with  Dabamel.    We  att 
The  absolute  strength  of  a  bone  may  indeed  be  const-  now  assured  that  the  memlntine  surrounding  the  booe 
dered  as  depending  upon  the  quantity  of  solid  fibres  is  of  a  totally  different  nature  from  the  osseonspsnof 
which  it  cbntains ;  but  its  powet  of  resistance  may  be  the  bonei  and  could  never  be  formed  from  it,  without 


PHYSIOiLOGY,  631 

loiogr*  an  entire  duiige  pf  its  luiliife;  that  the  d^erent  parte  the  older  writere  wm,  that  a  eoft  mueiia  or  jelly  ia,  in^^Mogr- 

r^  of  the  bone  are  tinged  with  the  madder^  in  proportioii  the  first  inetanoe,  depovtted  between  the  ends  of  a    ~^^  *~^ 

to  the  quantity  of  earthy  matter  which  they  contain ;  broken  bone^  that  it  u  condensed  bv  heat  or  pressure 

and  that  the  meml^rane  which  snrroonds  the  bone  is  into  a  hard  gluten,  which  they  called  callus,  and  they 

not  itself  affected  by  it.    Dr.  Rutherford  discovered  conceived  tbit  it  always  retained  its  membranous  state, 

Uut  this  curious,  effect  of  madder  depends  upon  the  at-  and  was  never  converted  into  proper  osseous  matter. 

traction  between  this  body  and  the  earth  ol*  bone,  by.  Some  phyaiologisu  supposed  that  this  callus  was  pro- 

which  they,  unite  and  form  a  compound  of  a  reddv^h  duoed  from  effused  and  copulated  blood,  and  others 

purple  colour.    When  the  particles  of  madder  are  re-  that  it  was  derived  from  the  men^brane  inclosing  the 

ceived  into  the  stomach,  like  many  other  extraneous  old  bone.    It  is  now,  however,  generally  understood 

substances,  they  are  absorbed  and  carried  into  the  that  the  reparation  of  bone  ia  effected  by  a  process 

blood;  and  when,  in  the  course  of  the  circulation,  they  very  similar  to  that  by  which  it  was  originally  pro- 

irrive  at  the  bones,  they  are  separated  by  their  affinity  dueed.    The  arteries  df  the  divided  bone  throw  out 

for  the  earthy  matter.    Aa  the  external  layers  of  the  a  soft  matter,  of  a  mucous  or  gelatmous  nature^  which 

bone  contain  the  most  earth,  they  will  soonest  acquire  gradually  hardens  into  a  cartilaginoue  substance,  or  ia 

the  red  colour,  will  exhibit  the  deepest  shade,  and  re*  replaced  by  it ;  in  this  the  earthy  matter  is  deposited, 

tain  it  longer  than  the  other  parts.  ami  the  yrho^e  is  new-moulded,  m  the  manner  which 

iikn     With  respect  to  the  manner  in  which  the  earth  is  has  been  described  above.    What  is  the  immediate 

carried  into  the  cartilage,  so  as  to  convert  it  into  bone,  cause  by  which  this  process  is  effected,  why  the  arteries 

it  seems  to  be  a  case  of  secretion  analogous  to  many  throw  out  this  substance,  how  it  is  moulded  into  the 

^'     other  operations  in  the  body,  where- the  arteries  possess  proper  form,  whence  the  supply  of  earth  is  derived, 

the  power  of  either  separating  particles  already  exist-  just  at  the  esvict  period  when  it  is  required  by  the 

ioff  in  the  blood,  and  appropriating  them  to  some  spe«  wants  of  the  system,  are  questions  that  have'  not  yet 

cine  purpose,  or  forming  new  combinations,  which  may  been  satisfactorily  answered.    The    hypotheses  that 

be  a/lerwards  detached  from  the  mass,  and  employed  have  been  formed  upon  the  subject  have  Jbeen,  in  some 

in  different  ways.  cases ;  the  mere  expression  -of  the  fiict  in  different 

As  to  the  cause  which  determines  this  effect  to  be  words ;  in  others,  the  substitution  of  the  final  for  the 

produced  at  particular  periods  of  our  existence,  we  can  efficient  cause,  or  they  have  proceeded  upon  the  as* 

say  little  more  than  that  we  find  it  to  be  a  matter  of  sumption  of  some  imaginary  agent,  created  by  the  fancy 

fact.   It  is  a  part  of  the  general  constitution  of  the  ani-  of  the  writer,  to  meet  the  present  emergency.    We 

inal  system,  that  at  regular  times,  certain  changes  cannot  doubt  that  there  is  a  proper  efficient  cause  for 

should  take  place,  without  our  being  able  to  assign  any  thi%  as  well  aa  for  every  other  change  which  occurs  in 

physical  cause  for  them.     The  final  cause  of  Uie  pre-  the  system ;  and  that,  were  our  knowledge  of  the  ani* 

sent  order  of  things  is  sufficiently  obvious,  and  we  can*  mal  economy  complete,  we  should  be  able  to  refer  Jt  to 

not  conceive  of  an  arrangement  better  adapted  to  the  the  general  laws  by  which  the  body  is  directed.    At 

situation  of  the  animal  at  the  commencement  of  its  ex-  present,  however,  our  acquaintance  with  many  of  the 

istence,  or  to  the  alteratioa  which  it  afterwards  expe-  minute  operations  of  nature  is  extremely  limited,  and 

riencea.    In  the  first  instance,  sofltness  and  flexibility  we  are  only  retarding  the  advancement  of  knowledge 

are  absolutely  requisite,  and  hardness  would  be  injuria  by  premature  attempts  st  explaining  them, 
ous;  while,  as  the  necessity  for  resisting  external  vio*        The  chemical  nature  of  bone  was  very  imperfectly  Chemical 

lence  gradually  arises,  the  capacity  for  resistance  is  understood  until  about  forty  years  ago,  when  Gahn  "^^"'^^  ^^ 

proportionably  produced.  discovered  that  it  conUins  an  earthy  salt,  composed  of  ^^^J^^ie 

lioo      But,  independent  of  the  deposition  of  earthy  matter  phosphoric  acid  and  lima    Later  and  more  accurate  of  nneii 

in  the  bone,  the  membranous  part  itself  undergoea  a  reseairaies,  espedaliy  those  of  Bersehus,  have  shown 

^'  complete  change  iniu  structure.  The  original  cturUlage  that  the  salt  is  in  the  sUte  of  a  .sub^phosphate,  iand 
is  of  a  uniform  consistence  in  all  iu  parts,  wheress,  in  that  it  is  mixed  with  a  small  quantity  of  phosphate  ef 
the  fully  forined  bone,,  the  centre  is  nearly  hollow,  and  magnesia,  and  fluate  of  lime.  The  earth  of  bones  ia 
the  more  solid  parts  which  surround  it  have  their  den*  insoluble  in  water,  bears  a  high  temperature  without 
sicy  much  increased  aa  they  approach  to  the.  surface,  being  decomposed,  and  is,  in  all  respects,  of  a  very  im« 
while  the  whole  is  composed  of  pistes  disposed  in  a  perishable  nature.  We  accordingly  find,  that  the  com* 
specific  manner,  with  numerous  cavities  or  interstices  pact  bones  of  animals  are  frequently  met  with  in  a 
between  them.  How  then,  it  may  be  asked,  is  the  tolerably  perfect  sUte,  afker  the  lapse  even  of  many 
cartilage  converted  into  the  membranous  matter  which  centuries,  and  after  having  been  exposed  to  all  the  re- 
enters into  the  compositioB  of  bone  ?  The  only  way  in  volutions  to  which  the  surface  of  the  earth  has  been 
which  we  can  well  suppose  this  change  to  be  effected,  subjected.  Indeed,  from  some  of  the  discoveries  that 
is  by  the  gradual  absorption  of  the  cartilage,  and  the  have  been  lately  made  by  Cuvier  and  other  modem 
deposition  of  other  particles  of  animal  matter,  which  naturalisu,  we  are  induced  to  believe  that  bones  still 
may  constitute  the  future  bone ;  but  upon  this  suppo-  remain  belonging  to  animals  that  must  have  existed 
sition  we  are  at  a  loss,  to  explain  by  what  means  the  before  any  traditional  or  historical  records  of  which  we 
vessels  have  their  actions  or  powers  so  directed,  that  the  are  in  possession,  and  when  the  earth  was  peopled  by 
mechanical  structure  of  the  part  should  be  so  much  animals  of  a  different  kind  firom  any  of  its  present  in* 
sltered,  or  that  the  position  of  the  new  particles  should  habitants. 
be  so  different  from  that  of  the  former  matter.  We  are  indebted  to  Mr.  Hatc^ett  for  the  discovery  Albumen, 

The  manner  in  which  bones  are  repaired,  when  they  of  the  nature  of  the  membranous  part  of  bone,  which  he 

have  suffered  from  external  violence,  ia  as  remarkable  found  to  possess  aU  th^  characters  of  coagulated  albu« 

ss  that  by  which  they  are  originally  formed;  and  thia  men  ;  the  substance  wiiuch  has  been  already  sUted  to  be 

Srocess  hae,  in  like  manner,  given  nut  to  much  specu-  the  basis  of  membranous  matter  of  all  description;.^ 
ition  and  controversy.    The  common  opinion  among    We  find,  alsoi  that  bones  conuin  a  quantity  of  jj^ly,  and  Jelly. 
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'-"  ▼  :r   muchmoreibandaiit  intheboiMBof  yooDgthsnofdid  many  fiicts  which   raider  it-  highly  probable,  that  ^^ 

animals.  the  earth  of  bonee  uiideif|oes  a  gradual  dunge,  lo 

Oil  in            Besides  the  manrow^  which  is  oontiained  in  the  cavi**  that  ail  the  partides  which  enter  into  its  oonpoo- 

bones.        ties  of  the  sound  bones,  there  is  a  quantity  of  oil  in  tho  lion  at  one  period,  wre,  afWaome  time,  replaoed  by 

solid  part  of  the  bone.    The  use  of  this  oil,  as  well  as  of  others.     The  diseases  to  which  bones  ate  tuljcct 

the  marrow,  does  not  appear  to  be  well  understood,  also  show  that  they  are  under  vascular  iniaenee,  ind 

The  idea  that  the  oil  of  bones  serves  to  raider  them  are  connected  with  the  vital  actions  of  tbe  sytten. 

lc«8  brittle,  and  more  flexible,  appears  to  be  too  meoha^  They  have  affeoiiona  which  mre  analogous  to  the  in. 

nical,  and  does  not  accord  with  the  nature  of  the  body  flammation,  sweUing,  and  suppuratton  of  the  soft  psm, 

in  question ;  for  it  is  probable,  that  the  oil  is  not  diffus-  although  considerably  modisMi  by  their  situstioii  sod 

ed  through  the  general  body  or  substanoe  of  the  bone,  structure.    Under  these  cifcumstances,  also,  booei  are 

but  is  lodged  in  small  cells  like  the  marrow  and  the  not  unfVequently  found  to  possess  very  great  aenaibili* 

fat.    Upon  the  whole,  this  is  a  point  respecting  which  ty  to  pain ;  and  they  exhibit,  in  an  obvious  numiicr, 

we  are  not  able  to  give  any  very  satisfactory  opinion.  the  power  of  separating  the  living  fiom  the  dead  psrtSi 

Depoaition      In  Considering  the  composition  of  the  bones,  an  in^  and  of  repairing  those  portions  which  have  been  aejMh 

oftheeartb.  tcresting  question  presents  itself  respecting  the  origin  rated  or  aestroyed. 
of  the  phosphate  of  lime :  Is  it  received  into  the  rvstem 
along  with  the  foodi  or  have  the  organs  of  assimilation 

and  secretion  the  power  of  generating  this  salt  ?  Then,  CHAPTER  IV. 
if  we  suppose  this  point  to  be  satisfactorily  explainedy 

we  have  still  to  inquire  respecting  the  mode  in  which  op  muscle. 
the  earth  is  deposited  in  the  bones.    If  we  conceive  it 

to  be  present  in  the  blood,  we  have  stiU  to  learn  what  j^  treating  on  the  subject  of  the  muscles,  we  sbiU  Arrai 

<»U6es  It  to  pass  into  those  particular  vessels  that  go  to  arrange  our  remarks  under  four  heads :  we  shtU,  fim.  w^ 

the  bones;  and  how  is  it  disposed  of  at  those  Umes  describe  the  structure  and  composition  of  musdea;  ae. 

when  It  IS  not  required  for  the  growth  or  the  reparation  condly,  their  properties  and  uses ;  thirdly,  their  me- 

of  these  parts?  There  is  also  very  considerable  difficuU  chanism;   and,  lastly,  we  shall  make  some  remarks 

ty  in  conoeivmg  of  the  manner  in  which  the  earth  quits  upon  the  hypotheses  that  have  been  formed  to  explain 

tbe  vessels  and  is  deposited  in  th<;  membrane.    We  their  action. 
may  suppose  it  to  be  poured  out  from  the  extremities 

of  the  vessels,  or  that  it  might  be  extravasated  fsom  SicT.  I.  Structure  and  CompontUm  ofMuicUi. 
their  sides,  or  we  may  suppose  it  possible  that  it  may 

remain  lodged  in  them,  so  as,  in  fact,  to  convert  the  Muscles  constitute  what  is  usually  termed  the  toh  Deo^ 

arteries  themselves  into  the  osseous  fibres.    Peihaps,  of  animals,  and,  in  their  most  usual  fbim,  they  sre^f 

of  these  operations,  the  first  is  the  most  probable,  and  composed  of  masses  of  fibres,  lying  parallel  to  eadi  "''^ 

the  one  most  analogous  to  the  other  operations  of  the  other,  intermixed  with   a   quantity  of  membrsneui 

animal  ecooomv ;  yet  this  affords  no  explanation  of  the  matter.    We  may  obtain  an  accurate  idea  of  the  strac* 

fibrous  form  which  the  bony  matter  is  disposed  to  as-  tureof  a  muscle  by  cutting  it  transversely,  and  beiliDg 

sume ;  nor  is  it  easy,  upon  any  supposition^  to  recon-  it  for  some  time.    We  shall,  in  thia  way,  pefceive,  that 

cile  this  mechanical  disposition  of  the  bones  with  any  the  whole  muscle  is  inclosed  in  a  sheath  of  membraDe, 

mode  in  which  we  can  conceive  their  formation  to  be  which  covers  it  in  every  part,  except  where  its  endi 

efiiscted.  are  attached  to  the  base.    The  fibres,  wo  shall  fiod,  are 

How  con-       Another  subject  of  inquiry  is  conceminff  the  manner  disposed  into  small  bundles,  each  of  which  is  endoaed 

nected  with  \j^  which  the  earthy  matter  is  attached  to  the  membran-  in  a  sheath  of  membrane^  whUe  these  bandies  are  divi- 

branT>™'    ous  part  of  the  bone.    It  has  been  supposed  by  some  sible  into  stiU  smaller  bundle8>  apparently  witiiottt  sdj 

physiolo|[ists,  and  it  appears  to  have  been  the  prevail-  limit  except  the  imperfection  of  our  instruments, 

ing  opinion  among  the  older  writers,' that  ti^e  particles  By  the  aid  of  micposeopea,  the  ultimata  fibre,  u  it  W^ 

of  earth  existed  in  the  blood,  and  that,  being  poured  ie  oaliad,  or  that  which  is  no  longer  capable  of  finlha  «ncH 

out  from  the  secreting  arteries,  they  were  deposited  be-  subdivision,  has  been  observed  and  deecribed ;  bat  sa 

tween  the  interstices  of  the  membranous  matter,  and  ia  too  often  the  case  in  mioroscopacal  obaervatioBS,  the  l&t« 

ladffed  there  almost  after  the  mMiner  i^  extraneous  account  of  the  diflbrsnt  observers  differ^  both  with  tt-v^^ 

bodies.    Yet  this  has  been  thought  by  other  writers  to  apact  to  its  siae  and  its  stiuctuiv.    Leeuwcnhoek,  who  |^ 

afford  too  mechanical  a  view  of  the  subject,  and  not  to  ia  so  celebrated  for  the  use  which  ha  usade  of  the  nu-  ^^ 

accord  withrthe  ideas  of  vitality  which  must  belong  to  crosoape  in  anatomical  lasaavehes,  deacribaa  the  oJti- 

every  part  of  an  organised  body.  mate.  filasBcnta  as  almost  inoonceivabiy  minute,  some 

Vital  pro-       With  respect  to  the  vital  properties  of  bone,  it  ap»  thousands  of  them  uniting  to  Ibrm  one  visible  fibre. 

perties  of    ^^^  ^y^  ^^  ^^  ^^]y  ^^  ^  ^^^  imperfect  degree.  We  learn  from  him,  that  tha  ultimate  fibres  are  mf» 

^'         Bones  are  scantily  supplied  with  blood- vessds,  fi»w  if  pontine  and  cylindrical  bodies,  lying  parallel  to  esdi 

any  nervea  are  distributed  to  them,  and  we  judge  of  other,  that  they  are  of  the  sania  figure  in  all  aniaislf, 

the  presence  of  absorbents  rather  from  oberving  eflecta,  but  shfier  consichnrably  in  their  siie ;  and  he  la^s  that 

which  cannot  be  ascribed  to  any  other  cause,  than  from  their  atse  bears  no  raUtion  to  that  of  the  anansl  to 

being  able  actually  to  demonstrate  their  existence.  Bone  which  they  behmg.     In  some  instsnces,  we  are  in- 

is,  therefore,  necessarily  devoid  of  sensibility,  and  is  fbrmed,   that  the  emallest  animala  have  the  lamst 

without  contractility ;  it  partakes,  in  a  small  degree  fibres,  that  of  the  frog,  ibr  example,  being  larger  dun 

only,  of  the  actions  of  the  system  ;  its  changes  of  all  that  of  the  ox. 

kinds  aro  effected  slowly,  and  often  in  an  imperceptible  -Muys  paid  particular  attention  to  theninnte  strao-  »•'.«• 

manner.     There  are,  however,  many  circurastanees  tnraofmuscles,and  hiadescriptians>iainany  rsi|wets» 

YfhiA  prove  to  us,  that  bones  aro  under  the  influence  agree  with  those  of  Leeuwenhoek,  except  that  be  re- 
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"^  flife.  He  snppoict  that-tlie  fibrtt  are  divided  inle  re?  atfnc#  ^rrcgakr^j  umitvkted ;  end,  when  dead;,  of  ^  'y  "^ 
gokr  ^adi^ioiM  or  mms;  and  eatiaoates  that  the  Uttle«iheuvepowen  tiedoeanotspeoifyiu^aiaetatae^ 
smallest  fibrils  of  wbk^  the  last  series  ia  oompoMd^  tNit^apeaka  of  it  as  not  beiMao  inoaeeeivaMy  winnte 
aresomeluuidred  timea  lees  than  the  finest  faair»afnH  a»  has  been  intherto  auppoaed.  The  extqaaBO  bmwhes 
portion  larger  indeed  than  that  assigned  by  Laenven*  of  the  Ueod«iressela  and  nerves  may  be  peea  tannfying 
bosk,  yet  atill  toe  eajnnie  to  enaUe  us  tefenn  Ai^dia*  on  >ta  suvfiuaei  bnit  they  do  not  a|ipeBC  tp  anter  inio'its 
tinct  coooeption  ^  it.  sobstanoau    Upon  the  whole,  we  feel  diipoied  to  place 

^1.  Amcmg  the  more  modern  anatomiats,  the  kbonra  of  oeDfidemse  in  the  statements  of  Sir  A*  Garliale ;  butit  is 
Prodiaska  seem  to  beentitled  to  ifur  partieular  sielicei  damaUe  that  the  observetions  ahookL  be  refieated,  am 
aa  there  is  every-^reaaon  to  aoMose  thaC  he  examined    they  differ  so  materiall;^  from  those,  of  former .aanto* 

the  subjeet  with  great  oare^  and  has  given  us  an  accu-  raiats,  '^hese.  nnlhority  aa  too  xa^otaUe  to  be  imitily 

rate  detail  of  what  he  observed.    To  the  smeHest  di-^  abandoned. 

vision  of  Uie  masde,  whidi  ean  be  aepamtad  by  me*       3asides  thedeacriplianaof  the  mnsonlar  fibre,  which  Hypothc 

chanical  means,  he  gives  the  specific  name  of  fibre,  paoiesa  to  be  the  resolt  of  actual  obaervalioi^  many  ^*^  ^e- 

wluUe  the  atiU  more  minnte  divisions^  which  ana  only  aoconnta  have  been  poblished  oftheir  nature  and  struo*  ^^^^ 

to  be  detected  by  the  use  of  glasses,  he  atyiea  threade  Uuia,  derived  from  mere  speculative  opimona*    Some 

or  filaments.    Ue  informs  ua,  that  each  oi  the  fibrea,  Writers  have  apoken  of  them  as  being  hollow  tubes, 

ai  well  as  the  larger  portions  of  the  moadesi  or  laoerti,  ■ome  aa  being  jeinted«  and  othera  as  composed  of  a 

is  furnished  with  a  distinct  membranona  sheath,  but  number  of  parte  connected  together  like  a  string  of 

it  does  not  appear  that  thia  is  the  case  with  the  fila««  beads.    Boeelli  announaed  that  the  mnaeular  fibre  can*  Borein's. 

ments.    The  fibre,  when  carefully  separated  from  all  aiits  of  a  aeriaa  of  hoUow  vesicles,  and  dadneedfrom 

citraneeua  matter,  he  conceivea  to  be  of  a  uniferm  this  atmctnren  theory  of  muscular  eonlnuttion,  wUch 

thickness,  throi^h  its  whole  extent,  and  oontinuoua  he  supported  by  a  long  taain  of  mathcmatiaal  peab*  ' 

from  one  end  to  the  other.    He  differa  firom  Leeuwen-  Icbm  ;  and*  while  methematioal  reasoning  was  admitted 

hoek,  Muya,  and  other  preceding  anatomiats,  respect-  into  physiology,  his  demonstrations  were  ceneeived  to 

ing  the  form  of  the  fibre,  which  thev  have  described  beinoontaovOTtible:' 

as  bring  cylindriod,  whereas  Prochaska  says  that  itia       Another  opinion  enleflained  reapecting  the  nature  Hookc'b. 

obriottsly  of  a  polyhedral  form,  and  is  genavally  flaU  of  the.  aanseular  fibre  "was,  that  it  is  entirely  eotnposed 

tened,  or  thicker  in  onedirection  than  t&  other.    He  of  vessels,  either  ^possessing  some  peculiar  atructare, 

farther  obaerves,  that  they  afe  not  always  of  the  same  or  consisting  ^f  the  small  bnndMs  of  arteriea.    Thia 

diameter,  being  Ihieker  in  some  parts  than  othera;  hypothesis^  which- app^ss  to  have  been  first  broechad 

ako,  that  they  are  smaller  in  young  aub^jeets,  end  in*  bv  Hookei  waa  afterwards  adopted  by  maoy  learned 

crease  in  sine  ea  tiie  body  increases  in  bnlk  genendly.  phyaiole||iats,>eapeGiallj.tlMMe  of  the  mmematicaleecty 

With  respect  to  the  fikmenta,  their  shapr  and  extent  and  waa  made  the  fi>madatio>i  ef  seme  of  their  apecnla* 

are  said  to  be  similtf  to  the  larger  fibres,  being  fiat^  tiona  nonoaming'nMtseular  contraotieo-    The  ealehrated 

t»ed  polyhedrena,  but  they  diffiBr  from*  the  proper  names  of  Willu  ind  BagKvi  are  attached  to  an  erroM 

fibre  in  being  always  of  the  same  magnitude ;  und  tnia  neeas  opinmn,  that  besnlaa  the  langitudinal  fibrea^ 

he  oonoeivea  to  be  about  ]*50th  partthe  riseof  ihered  nmaelas  pesseia  traneverse  fibres,  eioasing  the  dthera 

globules  of  the  blood.    The  filaments  are  sdid  and  at  ri|^t.engle8»  and  •that  these  are  importapt  agenta  in 

hoax)gflneoua;  when  prepared  fi»r  examination,  a  num-  mnaeular  action.    The  aagacity  of  Haller  perceived 

ber  of  depveemona  or  wrinklea  are  observable  on  their  thn  futility  of  these  ianciftil  opinions^  and  his  authori* 

sorfiice,  which  give  |hem  a  waved  appearance ;  and,  ty  greatly  oontmbuted  to  effinst  their  down&U. 
when  viewed  in  certain  direotions,  cause  them  to  aa-       Among  the  more  noted  hypetbesaa  that  have  been  Cullen's. 

nune  a  serpentine  or  sig^aag  form ;  these  he  conceives  formed  respecting  the  nature  of  muscles,  independent 

to  be  produced  bn  the  blood- vaasda,  nerves,  and  sneni«  of  thair  visible  appearanoe,  we  must  not  omit  tcmen- 

branoaa  banda  whieh  cress  them.  tion  one  .which  prevailed  very  genemlly  about  i&ky: 

Fontana'a  account  of  his  observations  on  theiilti->  yean  ago,  fand/  was^aupported  by  CuUen,  that  muselea 

mate  fibre,  ia  not  very  difiisrent  firam  that  of  Prochaska.  are,  to  use  his  own  expsesMon,  the -moving  extremi«» 

The  smallest  filaments  into  which  he  could  divide  the  ties  of  nerves.    The  nerves  ere  auppoaed  to  be  oanti- 

nuscnkr  fibre  byaaeaiia  of  -a  needle,  he  osnsidera  to  noeua.  with  the  fil»as  of  "the  muscles,  and  to  be  abao» 

be  the  prisnitive  fibres,  and  a  great  number  of  theae  Intely  the  same  aubstanfie,  but  that  they  ca^perience  n 

collected  together,  he  conceives  to  form  the  prhnitive  chan^  in  their  stmctuie,  so  that^  whan  the  nerve  ia 

fticicttlus ;  butit  seems  aomewhat  doubtful  whether  by  converted  into  muscle,  it  loses  the  power  of  oomoM^* 

this  he  meana  the  aamedivirion  which  Prochaska  namea  nicating  feeling,  and  acquireathat  of  producing  mo* 

a  fibre.    Fnntana  deacrtbaa  Ins  prknitiee  fibasent  as  a  tien.   In  answer  to  this  hyp«»thcais,  it  may  be  sufficient 

solid  cylinder,  marked  externally  with  transverse  linea  to  obaerve,  that  aubstancea  which  differ  In  their  <ap« 

or  bands.    The  fiiamenta  tie  parallel  to-each  other,  ind  peaaanoe  and  structure,  aa  well  aa  in  their  phyriod 

are  not  twisted  together,  as  he  aaya  is  idwaya  the  case  and  chemical  properties,  can  have  no  claim  to  be  re« 

with  raemfarane/sind  timrefere  afioads  a  means- of  easily  ^rded  as  identical.    The  seine  remark  witt  apply  to 

<iistingniaking  between  them.    The  smatteat  vesael  cfr-  a  similar  kind  of  kypothesia,  that  muscles  and  tandena 

pable  of  containing  red  blood,  is  about  three  tiasea  mre  the  same  substance,  dtfitnring  only  in  the  more  con-i 

larger  thsoi   the  muscular  filament,  and  the  smalleaa  deilsed  state  of  the  latter;    an  opinion  which  waa 

Mrve  abiMit  four  rtimes  larger  then  the  smallest  blood-  teansmittad  from  the  anrients,  embnoedby  JBoerhaave 

vessel  and  his  disctplcs,  and  waa  so  ffenerally  adopted^  even 

Theobsematioiiaof  Sir  A.  Carlisle  difier,  in  many  ra«  in  the  laat  csntnryt  that  HaUer  scarcely  ventarea  to 

spects,  from  those  of  preosding  writers,  especkdiy  of  •  give  a  decided  oppeaition  to  it. 

Proehaska  and  fantasia.     He  describes  the  ultimate  *  The  figure  of  musdea  is  infinitely  varied  according^  figure  of 

ib3t« 


%e  at  a  solid  cylinder,  the  covering  of  wiiieh.ia  a  re*    to  thmr  sitaation  and  usee,  but  diey  may  be  describmrXAusciet. 
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rbjitoiogr.  as  approaehinif  la  an  ovml  fcam,  sweUiiig;  ovt  ill  tlie    eoloor»  and  that  Ihe  eolour  it  fir^quently  found  to  bePhywi 

'*-*^'^^*^  oentre^  and  tapering  towards  the  extremities^  and  com*    increased  the  more  the  mnsdes  are  exercised.  V..-V. 

moiity  having  a  tendon  attached  to  one  at  least  of       Besides  the  membranouis  matter  whieh  endosei  (beCdiuki 

their  ends.     There  are  considerbble  apaces  between    whole  muscle,  and  fohns  the  coverings  or  dieithi  or>>M 

many  of  the  muscles,  which  are  occupied  either  by  fat    its  individual  parts,  there  is  in  the  interstices  of  the 

or  membrane;    and  a  safe  lodgment  is  afforded  in    laoerti,  a  portion  of  the  same  kind  of  cellolar  textoie, 

these  intervals  for  the  trunks  of  Mood-vessels  and    which  is  dispersed  through  the  body  geiierallyi  nd 

nerves.    Most  of  the  larger  ipuscles  are  situated  near    which'  here,  as  in  other  parts,  serves  the  porpoie  of 

the  surface,  covering  the  bones,  and  fillhig  up  the  in-    containing  the  oily  and  adipose  secretions.     Some 

terstices  between  them,  so  as  to  prodvice  the  general    writers  have  contended  that,  besides  this  kind  of  fttty 

form  or  outline  of  the  body.  deposit,  muscles  are  furnished  with  a  quantity  of  oil, 

Mulcular        Besides  these,  which  are  more  properly  styled  mus-    which  is  diffused  through  their  substance,  and  tendi 

coatc  des ;  muscular  fibres  are  found  under  a  different  and    to  render  their  motions  more  easy ;  but  this  we  ip- 

less  obvious  form,  but  are  not  less  important  in  the    prehend  to  be  an  idea  unsupported  by  any  well  au- 

animal  economy.    Many  of  the  minute,  although  most    thenticated  facts  or  analogies. 

important  operations  o^  the  body,  are  performed  by        By  digesting  muscles  in  water,  a  quantity  of  ilboAi 
muscular  fibres,  not  collected  together  into  bundles  or    men,  jelly,  and  saline  matter^  may  be  extracted  from^^'^ 
masses,  but  placed  in  a  less  regular  and  conneeted    them;  butitdoesnot  appear  whether  these sobstsnoes^ 
:    manner  on  tl^  surface  of  membranes.    This  arrange-    actually  entered  into  the  composition  of  the  fibre  itself. 
ment  is  generally  found  in  the  tubes  and  pouches    It  is  probable  that  the  saline  matter  is  rafther  cootaioed 
with  which  the  body  is  famished,  and  it  is  by  Uiis    in  the  fluids  which  circulate  through  the  vessels,  than 
structure  that  these  organs  are  enabled  to  propel  and    the  proper  fibres ;  and,  as  fiir  as  it  has  been  examined, 
discharge  their  contents ;  these  are  called  muscular    it  appears  to  be  the  same  with  the  ssdine  matter  in  the 
coats*  and  will  be  described  more  minutely  when  we    blood.     It  is  principally  composed>of  the  phospbaiei 
treat  of  the  different  organs,  of  which  they  compose  an    of  soda,  ammonia,  and  lime,  the  carbonate  of  lime, 
important  part.  and  the  muriate  and  lactate  of  soda.    If  the  water  in  bm 

Uietof         .  The  uses  of  these  two  classes  of  bodies  are  as  dif-    which  muscles  has  been  macerated  be  evaporated,  and 
them.         ferent  as  their  st^rueture,*  and  bear  an  obvious  relation    afterwards  digested  in  alcohol,  the  extract  alone  is  dis* 
to  it    The  proper  muscles  are  always  intended  for  the    solved,  and  by  removing  the  alcohol,  may  be  procured 
motion  of  some  part,  by  altering  its  relative  position    in  a  separate  state.    This  substance  was  first  obtained 
with  respect  to  some  other  part,  while  the  motions    by  Thouvenel.     It  has  a  brown  colour,  an  acrid  taste, 
that  are  caused  by  the  fibres  of  the  mnscnlar  coats  are    an  aromatic  odour, '  is  soluble  both  in  water  and  in  al- 
destined  to  operate  solely  upon  the  contents  of  the    oohol,  and  is  thought  to  be  the  in^edient  which  gives 
organs  to  which  they  belong,  and  consist  in  u  number    its  specific  flavour  to  the  flesh  of  difilHrent  animals, 
of  small  contractions,  in  cm^  of  which  a  few  fibres        The  strong  mineral  acids,  and  the  caustic  atkaKet,  m 
'  only  act  at  the  salne  time.    These  two  kinds  of  organs    readily  dissolve  the  muscular  fibre;  but  the  only  os'vu^ 
dtnr  in  the  relation  which  they  bear  to  the  <^er    cumstanoes  that  are  deserving  of  any  particular  stten. 
parts  of  the  system,  and  particularly  to  the  nerves ;     tion,  are  the  effects  of  the  nitric  acid.     The  same 
for  while  the  nerves  of  the  proper  muscles  are  derived    gases  are  extricated  during  the  solution,  as  from  manj 
either  from  the  brain  itself,  or  from  the  spine,  which    other  animal  substances,  but  with  this  difference,  that 
may  be  considered  as  an  immediate  appendage  of  the    the  muscular  fibre  yields  a  larger  proportion  of  asote. 
brain,  and  are»  for  the  most  part,  more  jot  less  de-    As  this  is  the  element  which  predominates  in  snimil 
pendent  upon  the  will,  the  muscular  coats  are  gene-    substances,  and  which  particularly  distinguishes  them 
ndly  supplied  ftrom  the  ganglia,  and  their  action  is  al-    from  vegetables,  muscles  ai^  said  to  be  the  most  con- 
together  mvoluntary.  pletely  animalised  part  of  the  qrstem,  thus  affording  an 
Frepara-      •  in  man,  and  the  more  perfect  animals,  muscles  ge-    example,  of  what  has  been  already  alluded  to,  thtt  the 
tion  of  pure  nerally  possess  a  red  colour,  but  this  seems  not  to  be    chemical  composition  of  the  body  bears  a  certain  feh« 
"'"'^'*'       essential  to  them,  as  by  maceration  in  water  and  aico-    tion  to  its  specific  powers*    Diluted  nitric  acid  has  the 
hol»  this  cc^our  may  be  removed.     By  this  means  a    power  of  produdng  a  very  peculiar  change  in  the 
quantity  of  albumen  and  jelly  is  carried  off,  as  well  aa    muscular  fibre,  which  is  also  capable  of  being  broogbt 
some  sidine  bodies,  which  are  always  present  in  the    about  by  other  means.     When  it  is  digested  either  in 
animal  fluids;  and  if  the  fibre  be  then  cleared  as  much    an  add  of  this  description,  or  is  kept  for  a  length  of 
as  possible  from  the  membrane  and  fat,  it  may  be    time  at  a  certain  temperature«  instead  of  undei^goiog 
considered  as  brought  to  a  state  of  purity.     In  conse-    the  usual  process  of  putrefaction,  it  nearly  proserves  iti 
quenoe  of  the  abstraction  of  'these  heterogeneous  ftub-    original  form,  but  loaea  its  colour  and  consistence,  and 
stances,  the'  fibre  is  rendered  much  less  susceptible  of    is  converted  into  a  substance  very  similar  to  spenaa^ 
putrefaction^  and  if  it  be  secured  from  moisture,  it    oeti. 
may  be  preserved  for  a  long  time  witlxout  any  sensible        A  well  known  and  very  remarkable  example  of  diiiFi 
alteration.  kind  of  change  occurred  between  thirty  and  foftrofi 
Colour  of         It  has  been  doubted  whether  the  peculiar  colour  of    years  ago  in  Paris,  where,  in  consequence  of  an  ordcr^ 
Muscles,      muscles  depends  tipon  something  which  is  attached  to    trom  the  police,  it  was  detemined  to  remove  the  ecu* 
the  fibre  itself,  or  whether  it  merely  arises  from  the    tents  of  an  immense  burial  ground,  when,  to  the  cor* 
blood,  which  is  so  plentifully  sent  to  them.     Bichat    prile  of  those  engaged  in  the  undertaking,  the  bodies 
labours  to  prove  that  it  is  not  owing  to  the  blood,  but    were  found  to  be,  for  the  most  part,  converted  into 
to  some  proper  oe^ouring  matter,  independent  of  any    this  peculiar  substance.     Fourcroy  examined  it  with 
fittid  that  is  contained  in  the  vessels ;  and,  upon  the    naiich  minuteness,  and  from  its  appearing  to  possen 
whole,  there  seems  reason  to  acquiesce  in  his  opinion,     properties  intermediate  between  those  of  iat  snd  wax, 
it  may  be  observed  that  the  voluntary  muscles  are,  for    named  it  adipodre.    This  subetance  is  very  similtr  io 
ibe  must  part,  those  that  possess  the  deepest  shade  of   its  properties  to  spermaceti,  differing  from  it  priaci- 
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Iv  piHy  in  rndtiog  «t  rathor  m  lower  tenpenAnre,  and    which  ii  the  most  ftxad^  and  the  bonea  or  oiher  pattt  Pbytiologsr. 
*^  not  exhibiting  any  degree  of  the  crystaUine  or  lamu    which  are  attached  to  it,  are  moved  in  the  same  diree-  ^■-■"y'^^ 
DAted  texture.     By  observing  what  takes  place  when  >  tioo.     It  hat  been  a  question,  whether  the  contraction 
we  employ  nitric  acid  in  the  formation  of  adipocire,  it    of  a  muscle  inereases  ita  specific  gravity,  or  whether 
woulil  seem  that  the  change. consists  in  the  abstraction     they  do  not  exaecly  gain  in  thickness  what  they  lose 
of  psrt  of  the  aaote,  and  the  addition  of  a  quantity  of    in  length.    On  this  point  Sir  G.  Blane  made  the  foU  Blane'i 
oxygen.    When  the  acid  is  employed  in  a  concentrated    lowmg  experiment :   he  enclosed  a  living  eel  in  a  exp<:ru 
state,  and  its  action  is  promoted  by  heat,  the  muscle    glaas  vessel,  filled  with  water,  the  neck  of  which  was  ™c"tt. 
is  dissolved  and  decomposed;  carbonic  add,  nitrous,    drawn  out  into  a  tube;  then  by  a  wire  introduced 
tod  tzotic  gases,  are  disengaged,  and  several  new    into  the  vesael,  he  irritated  the  animal,  so  as  to  pro- 
compounds  are  produced.  duce  strong  contraction,  bat  he  found  that  the  water 
-         ,T    T»                   .  rr        /.  ,*      f    '  in  the  tube  remained  stationary  during  the  operation. 
Sect.  11.  ProperUes  and  Uses  of  Muscles.  An  experiment  of  a  similar  kind  was  performed  by  Carlisle'i. 
jei     We  must  now  proceed  to  give*  an  acoonnt  of  the    Sir  A.  Carlisle  on  a  man'a  arm,  but  with  a  different  re- 
s    properties  and  uses  of  muscles.    As  a  large  quantity    fult,  for  here  the  volume  of  the  tnuscle  appeared  to  be 
to.  ofmembraaealwaya  enters  into  their  composition,  we    increased  by  the  contraction,  indicating  a  consequent 
find  that  they  partake  of  the  qualities  of  this  substance,    diminution  of  specific  gravity.    But  such  experimento 
ts  well  as  of  those  which  belong  more  ei^clusively  to    probably  do  not  admit  of  a  very  decisive  result,  for  it 
the  proper  muscular  fibre.    Accordingly,  muscles  are    ™«y  be  supposed,   that  while  one  muscle,  or  set  of 
tlwayt,  in  some  degree^  elastic;,  but  it  18  impossible  to    muscles,  i«  contracting,  the  effect  may  be  counter- 
tsoertain  whether  this  elasticity  belongs  to  the  fibre    balanced  by  the  relaxation  of  a  corresponding  muscle 
itself,  because  the  fibre  eannot  be  detached  from  the    or  set  of  musdes. 

membrane  which  etidosea  it,  without  having  its  stroc<<        When  the  stimulus  ceases  to  act  upon  the  muscle,  or  Rcltittioa. 
tare  much  injured ;   but,  from  ita  consistence  and  tex-    when  the  muscle  ceases  to  obey  the  action  of  the  sti- 
tore,  as  described  by  Sir  A.  Carlisle,  we  may  conjecture    mnlus,  contraction  likewise  ceases  and  relaxation  en- 
tbat  it  is  not  so.    The  properties,  however,  which  the    sues  ;   the  fibres  no  longer  exercise  their  power  of 
muscular  fibre  may  have  in  common  with  membrane,    shortening  themselves,  and  the  muscle  is  reduced  to  its 
or  with  any  other  form  of  matter,  are  littie  worthy  of    former  state.    The^replacement  of  the  parts  is  brought 
our  attention,  compared  with  that  power  which  it  ex*    about  in  various  ways ;  sometimes  by  the  elasticity  of 
dusively  possesses,  and  from  which  all  its  actions  are    the  membranes  contained  in,  or  immediately  connect- 
immediatdly  derived,  what  has  been  designated  under    ^  with,  the  muscle,  by  that  of  the  ligaments  and  car- 
si.  the  name  of  contractility.    Oontractility  may  be  defin-    tili^es  attached  to  it,  Ib^  the  action  of  antagonist  rous- 
ed, the  power  which  the  fibre  possesses  of  shortening    dea,  or  by  the  weight  or  reaction  of  the  parts  that 
itself  upon  the  application  of  a  stimulus.     Under  the    were  movedi  being  now  left  at  liberty  to  exercise  their 
tppellation  of  ttimulus  are  included  a  variety  of  things,    powen.    We  are  therefore  to  consider  relaxation  as  al- 
which  seem  to  have  scarcely  any  common  property,    together  a  passive  effect,  or  a  negative  quality^  merely 
except  that  of  aGttn|^  upon  the  muscoltr  fibre.    It  has    consisting  in  the  absence  of  contraction, 
been  asserted,  and  is  indeed  literally  true,  that  every        There  is  a  circumstance  respecting  muscular  eon-  Exhtui- 
body  in  nature  ia  a  stimulup  to  the  muscular  fibre,  be-    traction,  which  it  is  Important  to  notice,  that  the  power  Uon. 
ctose,  independently  of  any  other  quality,  the  mere    of  contraction  is  limited  in  its  duration.     When  a  sti-  ' 
contact  of  a  nuterial  substance  produces  this  effect,    mulus  is  appKed  to  a  muscle,  although  the  application 
Stimuli  have  been  arranged  in  various  ways ;  but  per-    be  continued  as  at  first,  or  even  increased,  after  a  cer^ 
htps  the  most  convenient  and  comprehensive  is  into  the    tain  time  it  ceases  to  act,  «id  relaxation  necessarily  fol- 
three  daaaes,  of  mechanical,  chemical,  and  what  may    k>w8 ;  the  muscle  is  then  said  to  be  exhausted,  and  it 
be  termed^  physiological.     Mechanical  impulse  of  all    requires  some  time  to  intervene  before  the  part  is  re- 
kinds,  beginning  with  the  slightest  touch  that  is  capa-    oruited,  or  can  so  far  regain  its  power  as  to  be  again 
hie  > of  being  perceived,  and  proceeding  to  any  force    capable  of  obeying  the  action  of  stimtiH.    In  general, 
short  of  what  absolutely  destroy  the  texture  of  the    the  degree  of  exhaustion  corresponds  with  the  previoua 
part,  are  of  the  first  class  $  a  great  variety  of  chemical    degree  of  stimulation,  but  they  are  very  far  from  being 
Bubstanoea,  akohol,  acidi,  alkalies,  meUUic  salts,  and    in  an  exact  ratio  to  each  other.    It  is  not  perhaps  very 
many   vegetable  acids,   that  have  few  properties  in    easy  to  ascertain  the  exact  amount  of  contraction  of 
common>  are  of  tiie  second  class,  while,  in  the  third    which  muscles  are  capable;   in  ordinary  cases,   we 
class,  we  may  place  those  agents  that  seem  to  operate    should  consider  it  a  powerful  exertion  which  could  re* 
through  the  intervention  of  the  nervous  system,  as  the    duce  a  muscle  to  two-thirds  of  its  naturaliength,  but 
electric  fluid,  and  particularly  that  modification  of  It    there  are  instances  where  it  would  seem  to  go  far  be- 
wbi-^h  ia  atyled  galvanism.    Independent  of  any  exter-    yond  this  limit. 

nal  agenta,  the  muscles  are  thrown  into  the  strongest        Now  that  we  are  become  familiar  wHh  the  concej^  Contnetl- 
contractiona  by  a  variety  of  affections,  which  arise    tion  of  oontractility,  as  a  distinct  property  inherent  in  Hty  distinct 
from  internal  causes,  and,  above  all,  from  the  act  of  vo-    musole,  and  (peculiar  to  it,  we  can  Scarcely  inlagirie  any  ['<*""  •*"" 
lition.    By  a  process  which  has  hitherto  proved  inex-    physical  quality  which  is  of  a  more  specific  character,    ®  ^* 
plicable,  we  no  sooner  will  the  motion  of  any  muscle,    vet  it  was  only  of  late  years  that  its  nature  was  proper- 
than  the  desired  effect  is  immediately  produced.  ly  undentood  ;   for  although   Baglivi,  Ois'son,  and 

When,  by  means  of  any  of  these  stimulating  powera,  othera,  entertained  same  correct  notions  upon  the  sub- 
a  muscle  is  thrown  into  action,  the  middle  or  belly  ject,  Haller  was  the  fint  who  clearly  pointed  it  out  as 
swells  out  and  becomea  hardened,  the  ends  are  brought  a  distinct  quality,  and  annoonced  it  as  the  exclusive 
nearer  together,  and  the  surface,  which  was  beurte  property  of  the  muscular  fibre.  Biefore  his  time  con- 
smooth  satd  ahining,  now  becomes  furrowed  and  tractility  had  been  more  or  less  eonfounded  with  elas- 
wrinkled.  In  contequenceof  ^is  swelling  out  of  the  tioity,  yet  the  difference  >  between  them  is  sufficieBtly 
middle  and  approximation  of  the  extremities,  the  obvious.  Elasticity  is  the  mere  effect  of  re-actioH  |  it 
more  moireable  of  the  two  ««id&  is  drawn  towi^ds  that  -  is  never  the  origin  or  source  of  power,  but  onl^  restores^ 
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m  *  flonlffBfjr  diveolioDi.the  finroa  wbieh  bad  been  pm»' 
viously  impressed.  Even  wben  acting  to  the  gteateet 
.  advantage,  it  cannot  afford  any  real  inorease  of  potent, 
nor  can  it  produce  an  effect,  in  the  smallest  degree 
greater  than  the  cause ;  nor  can  reaction  tdceplaee  as 
iQHg  as  the  force  continues  to  be  applied,  but  the 
contrary  to  all  this  occurs  with  respect  to  muscu- 
lar contractility.  The  mechanical  effect  beara  no  pro- 
portion-to the  cause  producing  it^  and  at  the  very  time 
that  the  cause  is  still  acting,  £e  effect  takes  place^  and 
infinitely  surpasses  the  force  of  the  agent.  Although 
no  facts  occur  more  frequency  to  our  observation  than 
those  here  alluded  to,  yet  .so  difficult  is  it  to  detach  the 
mind  from  a  wrong  direction  into  which  it  may  have 
once  swerved,  that,  until  the  last  century^  all  the  at- 
ten^ts  to  account  for  muscular  contraction  were  deri* 
ved  from  the  laws  of  mechanical  impulse.  The  most 
learned  men  <^  the  agei  profound  mathematicians,  and 
acute  reasoners,  invented  various  hypotheses  of  this 
description,  which  were  brought  forward  with  all  the 
parade  of  geometrical.  demon8tratian>  and  supported 
by  a  series  of  problems,  theorems,  corollaries,  and  lem- 
mas. To  all  such  misapplied  learning  it  is  sufficient  te 
reply,  that  a  mechanical  force  of  an  indefinite  ex- 
tent is  frequently  produced  without  the  intervention 
of  any  mechanic^  cause  whatever,  and  must  therefore 
be  referred  to  a  power  of  a  totally  different  nature. 

We  have  mentioned  above^  that  one  of  the  most  fre- 
quent causes  of  muscular  contraction  is  the  exercise  of 
volition ;  but  it  is  observed  that  different  muscles  bear  a 
different  relation  to  this  faculty.  Some. muscles  are 
almost  entirely  under  the  power  of  the  will,  while 
there  are  others  over  which  the  will  has  no  control. 
Hence  arises  a  division  of  muscles  into  vcliHitary  and 
.involuntary,  the  first  indudii^  the  muscles  of  loeo- 
motion,  and  those  immediately  concerned  in  the  action 
of  the  external  senses ;  the  second  including  the  mus- 
cles employed  in  the  internal  functions,  such  as  the 
heart,  the  parts  about  the  lungs,  and  the  stomach.  The 
law  of  contractility,  by  which  relaxation  always  suc- 
ceeds to  contraction,  is  the  most  observable  in  those 
muscles  that  are  affected  by  the  stimulants  that  act  in- 
dependently of  the  will ;  when  the  stimulating  power 
is  applied  to  them  in  a  regular  and  uniform  manner, 
the  iiltemations  of  contraction  and  relaxation  proceed 
with  perfoct  regularity,  and  give  rise  to  some  of  the 
most  important  operations  of  the  animal  economy. 

There  is  no  part  of  our  frame  over  which  habit  has 
more  influence  than  the  muscles,  and  especially  those 
which  are  directed  by  the  will.  All  those  actions  by 
which  we  maintain  a  voluntary  interowrse  with  our 
felloW'Creatures,  and  with  the  external  world,  are  e^ 
lecled  by  complicated  trains  of  muscular  contractions, 
which  are  originally  acquired  by  long  practice,  and  ai£- 
ter  mai^  unsi^ccessful  attempts,  but  which  by  degrees 
become  so  familiar,  through  the  operation  of  custom, 
that  they  are  at  length  fMrfomed  without  one  being 
conscious  of  them.  The  same  remark  appliw  to  our 
associated  nuiscuUr  mot^s,  which  may  be.  traced  up 
to  the  effect  of  habit,  connecting  different  actions, 
which,  in  the  .first  i^staoc^  seem  to  have  no  necessary 
dependence  upon  each  other.    - 

it  is  pot  necessary  to  make  many  observations  upon 
the  use  of  the  muscles,  as  tbia  is  sufficiently  cl>vioU8 
from  the  consideration  of  their  characieristic  proper- 
ties, They  are  the.  orgims  of  motion,  both  of  that  kind 
of  motion  by  which  |he  body  ia  moved  frosn  place  to 
plajce,  constituting  .  locomotion,  that  by  whiob  eaoh^  of 


ita  separate  parts  is  metired  when  we  aet  upon  eoot^  Phniri 
ous  bodies,  and  that  by,  which  many  of  tne  minute  se. 
tions  of  the  animal  are  performed,  which  are  essmtiil 
to  the  exercise  of  the  vital  functiona.  All  those  ef« 
facts  are  bnmght  about  by  the  simple  act  of  contn& 
tion,  or  the  shortening  of  the  fibres,  by  which  tlie 
ends  are  approoiimateil,  and  the  parts  mwred  to  wliidi 
,they  are  attached.  The  aodon  of  the  muscular  costs 
is  no  less  efficient  than  that  of  the  muscles,  al* 
thoughit  is  lessobviouatotheeye..  The  fibres  in  tins 
case  not  being  collected  in  large  massei  that  act  n« 
multaneously,  the  effect  of  their  contraction  is  not  the 
motion  of  any  Urge  organ,  but  as  the  different  fibnt 
appear  to  act  more  independently  of  each  other,  tbej 
produce  in  the  or^n  to  which  they  belong  a  pecoiisr 
kind  of  undulatory,  or,  as  it  is  tanned,  vennicalsr  mo^ 
tion,  which  serves  to  keep  their  sorfoce  in  a  state  of 
continued, agitation,  and. to  oommanieate  it  to  tbdr 
contents. 

There  is  one  question  connected  with  tins  psrtef  the  ^ 
subject,  which  has  often  been  disonsaed,  whether  all  ^ 
the  spontaneous  motions  that  occur  in  tho  body  sre  to  ^^^ 
be  referred  to  contracfealityy  or  whether  every  motiob  |J^ 
which  cannot  be  accounted  for  by  thelawi  of  elaslidty 
or  of  gravity,  or  any  of  the  general  physical  powers  k 
matter,  may  be  explained  upon  the  principles  of  aos- 
cular  contraction*  A  diffioulty  has  nisan  in  ceitsm 
cases,  because  we  observe  very  obviona  motions  to  take 
place  in  some  organs,  and  yet  we  are  not  able  to  de- 
tect any  muscular  fibree  in  them;  One  of  the  most  re- 
markable cases  of  .this  description,  whidi  has  been  ap. 
pealed  to  as  sufficient  to  decide  the  oonSeoveriy,  ia  toe 
motion  of  the  iris*  Inthisorgan^  which  is  ao  large  si 
to  be  quite  open  to  our  inspection,  and  in  which  the 
motions  are  considerably  extensive,  no  muscular  fibres 
have  yet  been  satisfactorily  demenatrated,  nor,  if  they 
were  so,  is  it  very  dear  in  what  way  they  eould  be 
disposed,  so  as  to  produee  the  desired  ^S&CL  To  w> 
count,  therefore,  for  the  motion  of  the  sris,  it  has  been 
thought  necessary  to  have  recourse  to  aonie  other  fm 
ciple  *. 

filumenbach  haa  attempted  to  solve  ihio  problem,  fa^  Iba 
ascribing  to  this  and  some  other  parts,  in  wfnch  a  «•  i"^' 
milar  kind  of  anomaly  exiata,  a  peculiar  property  or  ^ 
povrer,  which  he  terma  vUa  propnio,  and  anpposing  that 
this  vita  profiria  causes  the  oontractioiia  of  these  o^ 
gans.  But  this  hypotheaia.of  filumenbaefa  cannot  be 
regarded  in  any  other  point  of  view  tlun  aa  a  mere 
form  of  speech,  which  throws  no  light  upon  either  the 
phencmienon  itself  or  its  causes^  and  wbieh  nsiiher 
tends  to  generaliae  analogous  facts^^  nor  to  show  how 
they  bear  upon  each  other.  Nothing,  iKiwever,  caa  be 
more  ii\)urious  to  the  progress  of*  knowledge  thsn  to 
form  hypotheses  which  are  merely  verbal*,  and  which 
really  give  us  no  insight  into  the  natmectf  the  subject 
Every  one  must  be  consdoua  that  there  are  many  ;iait& 
of  physiology  which  are  yet  unexplained,  and  we  ooo- 
ceive  the  motidi  of  the  iris  to  be  one  of  these,  nor  sre 
we  to  regard  it  ae  in  any  respect  humiliating,  that,  on 
so  abstruse  a  subject,  we  are  .ffe(|ttetttiy  nndcr  the  ne- 
cessity  of  confeseiag  the  insuffiemneyof  the  present 
state  of  our  knowledge.     * 

Sect.  III.  MechanUm  of  Muscles. 

In  ooosidering  the  maduHnsoa  of  moaele^  we  mast  Mati 
refer  to  the  deecriptian  which  wae  given  of  these  st-d^ 
gans;  as  consisting  of  bundles  of  fibrsa  fyma  pandlsl^ 
to  each  other,  whKdb  possess  the. power  eif  sbetlsBiBg^ 

*  The  micnyioopical  ob^vfatioosoCMs^BattetbsfaMMtbseoDirofsny  Mspeding  the  itii,.h]Felssrigr4stesitil«its 
Dee  # /III.  Tmni*  Ids*. 
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iWopy.  themselves,  and,  in  thi«  way,  tring  their  extremities 
nearer  tof^her.     The  ultfmate  object  of  this  shorten- 
ing of  the  fibres  19,  to  move  the  ends  of  the  bones  to 
which  the  fibres  are  attached ;  but,  in  order  ^o  pro- 
mote  the  symmetry  of  the  form,  or  to  facHitate  motion, 
it  frequently  happens  that  the  flesh  of  the  muscle  it- 
self is  not  inserted  into  the  part  which  is  to  be  moved, 
bat  ^flt  a  membranons  body  intervenes,  which,  ac- 
cording to  its  situation,  or  the  use  of  the  organ,  is  either 
condensed  into  a  strong  cord,  connituting  a  tendon,  or 
U  spread  out  into  a  membranous  expansion.    The  mo- 
tions of  the  bones,  depending  upon  the  shortening  of 
the  muscular  fibres,  are  generally  performed  by  means 
I  te"'  of  joints ;  and  it  will  be  found  that  the  bones  are  acted 
upon  by  the  muscles  in  the  manner  of  levers;  the  part 
where  the  muscle  or  tendon  is  inserted  into  the  bone 
representing  the  power,  the  joint  the  fulcrum,  and  the 
part  that  is  moved  constituting  the  weight.     With  a 
few  exceptions  only,  the  bones  form  levers  of  that  de- 
scription which  are  styled  by  mechanicians  of  the  third 
^of  l^ind ;  in  which  the  power  is  placed'  between  the  ful- 
a.    crum  and  the  weight.     The  motion  of  the  fore-arm 
may  be  taken  as  an  example  of  the  effect  of  muscular 
contraction,  and  the  manner  in  which  it  is  produced. 
When  we  wish  to  raise  a  weight  by  bending  the  elbow 
joint,  it  is  effected  by  muscles  situated   below  the 
shoulder;  whicli  have  tendons  inserted  into  the  top  of  the 
bone  of  the  fore-arm  near  the  elbow. 


sent  arrangement,  that,  although  we  lose  power  we  ac-  Physiology, 
quire  velocity,  and  this  in  the  same  proportion.  *^  ^"  —  ' 
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Let  AB  represent  the  fiM'e-arm,  BD  the  shoulder  bone, 
C  the  muscle,  E  the  tendon,  F  the  insertion  of  the  ten- 
don into  the  fore-arm,  and  B  the  elbow  joint.    The  con- 
traction of  the  muscle  tends  to  bring  F  to  D,  and,  aa 
D  is  a  fixed  point,  this  is  effected  by  oending  the  joint 
B,  raising  up  the  point  F,  and,  consequently,  the  weight 
A.    By  considering  the  manner  in  which  the  muscle 
sets  in  this  ease,  and  referring  the  action  to  the  mecha- 
nical  principles  of  the  lever,  we  find  that  the  mecha- 
nism of  the  animal  body  is  calculated  to  produce  a 
great  loss  of  power     This  depends  upon  the  principle 
in  mechanics,  that  in  the  action  of  levers,  the  power  ia 
to  the  weight  as  the  distance  between  the  weight  and 
the  fnlcruHi  is  to  the  distance  between  the  power  and 
the  frrlcrum.     In  the  present  case,'  the  power  of  the 
muscle  will  be  to  the  dfect  produced  by  it  aa  AB  is  to 
FB ;  and,  supposing  FB  to  be  ^  of  the  length  of  AB, 
tV  only  of  the  power  of  the  muscle  is  exerted  in  raising 
the  weight,  the  rest  is  expended  in  acting  against  the 
disadvantage  of  the  position.     We  shall  find  it  to  be  a 
law  of  the  animal  economy,  with  respect  tor  the  action 
of  muscles,  that  power  is  always  sacrificed  to  conveni- 
ence.    Had  the  object  been  to  raise  the  weight  in  the 
hand  with  the  least  possible  power,  the  muscles  would 
have  been  placed  near  the  wrist,  and  the  tendon  in- 
serted into  the  lower  part  of  the  shoulder  bone ;  but, 
in  this  case,  the  awkwardness  of  the  limb  would  have 
much  more  than  counteracted  the  supposed  advantage 
of  a  saving  of  muscular  power.     The  remark  appliea 
with  still  greater  force  to  the  fingers ;  they  are  moved 
by  the  contraction  of  rouRcles  placed  on  the  fore-arm, 
and  connected  to  them  by  long  and  delicate  tendons, 
which  pass  over  the  wrist  and  the  hand.    But  if  this 
order  had  been  inverted,  and  the  flesh  of  the  musdea 
had  been  placed  on  the  fingers,  the  hand  would  have 
been  almost  useless  from  its  clumsy  form. 
There  ie,  moreover,  a  decided  advantage  in  the  pre- 

TOIi.  XTl.    PABT  II. 


Let  WPF  represent  the  bone  of  the  fore-arm,  in  which 
W 18  the  weight,  F  the  power,  and  F  the  fulcrum.  Now, 
let  us  suppose  that  the  elbow-joint  ia  moved,  so  as  to 
bring  the  arm  into  the  position  ABF ;  from  the  centre 
F  draw  the  arcs  AW  and  BP,  and  it  will  appear,  that, 
while  the  power  is  passing  through  the  small  arc  PB, 
the  weight  ia  describing  the  large  arc  AW.  Now 
the  arcs  are  to  each  other,  as  the  lines  WF  and  PF, 
and  the  arcs  are  passed  over  in  the  same  time,  the  ve^ 
locity  will  therefore  be  as  the  lines  WF  and  PF,  or, 
in  this  case,  as  ten  to  one. 

There  is  another  circumstance  in  the  mechanical  ^l^''^*^  ia« 
structure  of  the  muscles  which  causes  a  large  expendi- ^''^'""  ^^ 
ture  of  power,  but  which  is  compensated  by  the  ad-  '***  ">"•*•'■ 
vantage  of  its  saving  the  quantity  of  contraction,  or  in  t^uo^."" 
enabling  a  muscle  to  perform  more  by  the  same  degree 
of  contraction  than  could  otherwise  have  'been  done. 
We  refer  to  the  oblique  position  of  tne  muaoular  fibres. 

t^t  A  and  C  be 
two  fixed  points  in 
a  bone,  iind  let  B 
be  a*  moveable 
point,  which  ia  to 
be  brought  down 
toD.  If  this  were 
done  by  a  straight 
fibre,  passing  in  a 
perpendicular  di- 
rection, BC,  it 
would  be  neoeaaa- 
ry  that  the  fibre 
ahould  contract  equal  to  half  ita  whole  length,  sup- 
posing BD  equal  to  DC ;  but  if  we  employ  the  ob- 
lique fibre  AB,  the  effect  is  produced  by  ita  con- 
tracting through  the  space  £B  only»  which  is  lesa 
than  half  iu  length  by  £F.  AB  being  bisected  in 
F.  It  is  evident  that  the  smaller  is  the  degree  of  the 
contraction  of  die  'fibre,  and  the  lesa  alteration  the 
muscle  consequently  experiences  in  ita  general  form, 
the  more  conveniently  will  the  action  be  performed. 
There  will  be  lesa  displacement  of  parta,  less  pressure 
upon  the  vessels  and  nerves,  the  antagonist  musdea 
will  be  less  stretched,  and,  in  abort,  there  will  be  leu 
change  in  the  relative  position  of  the  organs,  or  of  the 
different  parts  of  the  same  organ. 

A  third  source  of  loss  of  power  depends  upon  the  Co-opera- 
circumstance  of  two  or  more  mosdes /incurring  in  the  tion  of 
same  object,  and,  therefore,  having  a  certain  degree  of  nouv^st. 
obliquity  to  each  other,  and,  in  ao  far  as*  thia  ia  the 
case,  acting  aa  antagonista.   When  two  oblique  musdea 
act  upon  the  aame  point,  the  effect  will  be  to  draw  it 
down  through  the  diagonal ;  we,  therefore,  have  it  m 
our  power  to  alter  the  direction  of  the  motion  with 
great  fadlity,  by  throwing  a  little  more  or  leaa  energy 
into  one  or  other  of  the  muscles,  and  thus  moving  &e 
body  into  any  of  the  intermediate  poaitkmat  ao  that  a 
number  of  motions  may  be  performed  by  two  muaelea 
only. 
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A  great  lou  of  power,  likwiie,  ariies  from  the  tendons 
being  generally  inserted  into  the  bone  at  a  very  acata 
ang1e«  whereas^  in  order  that  the  power  might  have 
been  exerted  to  the  most  advantage,  the  muscles  ought 
to  have  acted  upon  the  lever  in  a  perpendicular  direc- 
tion i  and,  upon  the  .same  principle,  power  is  lost  by 
having  the  muscular  fibres  inserted  obliquely  into  the 
tendons.  But,  in  these  cases,  it  is  obvious,  that  the 
present  arrangement  is  much  more  convenient,  and 
conducive  to  the  symmetry  and  beauty  of  the  form.  It 
is  generally  stated  by  writers  on  the  mechanism  of 
muscular  motion,  that  half  the  power  of  the  muscles  is 
lost  in  consequence  of  the  two  ends  pulling  against 
each  cither.  Where  one  end  of  a  muscle  is  attached  to 
a  fixed  point,  as  much  power  is  expended  on  this  as  on 
the  moveable  extremity ;  and,  before  the  latter  can  pro- 
duce  any  effect^  it  must  counteract  and  overcome  the 
resistance  offered  by  the  former. 
.  There  are  probably  other  causes,  besides  those  which 
have  been  mentioned  above,  by  which  there  is  a  loss  of 
power  in  the  contraction  of  the  muscles ;  but,  in  all 
cases,  this  loss  of  power  will  be  found  to  be  compen- 
sated by  some  corresponding  advantage.  It  may  be 
conjectured,  that,  in  proportion  as  the  contraction  of  the 
fibre  advances,  a  great  force  becomes  necessary  to  pro- 
duce each  successive  degree  of  contraction,  and  the 
more  the  fibre  is  shortened  the  more  painful  the  exer- 
tion becomes,  and  the  more  fatigue  is  induced  by  its 
continuance.  Hence  we  may  perceive  why  power  is 
always  sacrificed  for  the  purpose  of  diminishing  the 
quantity  of  contraction  necessary  for  effecting  a  certain 
change  of  position,  as  well  as  for  increasing  the  velo- 
city of  the  motion,  or  promoting  the  symmetry  of  the 
form. 

Borelli,  who  explained  the  mechanical  actipn  of 
muscles  with  so  much  ingenuity,  and  had  the  merit  of 
first  placing  the  subject  in  a  correct  point  of  view,  has 
made  many  elaborate  calculations  to  estimate  the  quan- 
tity of  power  which, is  lost  by  the  different  circum- 
stances that  have  been  pointed  out,  and  some  others 
which  he  mentions  in  addition  to  them.  He  concludes 
that,  in  many  cases,  not  more  than  -^^  part  of  the  pow- 
er exerted  ia  actually  employed  in  performing  the  ef- 
fect required ;  and,  although  we  may  doubt  whether 
all  his  calculations  be  equally  well-founded,  yet,  per- 
haps, upon  the  whole,  the  estimate  is  not  exaggerated. 

After  pointing  out  so  many  circumstances  in  the 
animal  mechanism,  which  contribute  to  the  expenditure 
of  muscular  power,  we  must  not  omit  to  notice,  that 
there  ave  a  few  instances  of  a  contrary  kind,  where  the 
structure  of  the  parts  tends  to  assist  the  muscles,  and 
produces  a  saving  of  power.  The  heads  of  the  bones 
into  which  the  tendons  are  inserted  frequently  swell 
out  so  as  to  form  a  considerable  projection,  by  which 
means  the  muscles  act  upon  the  bones  at  a  less  oblique 
angle ;  and  we  observe  this  structure  to  exist  more  re- 
markably in  those  cases  where  the  greatest  exertion  of 
muscular  power  is  required,  as  about  the  trunk  and 
the.  lower  extremities.  For  the  same  purpose  some 
bones  have  processes  of  considerable  length,  which  ap- 
pear to  be  intended  solely  for  the  insertion  of  mu^cles ; 
and  the  same  would  seem  to  be  the  use  of  the  small 
detached  bones  which  are  occasionally  found  about  the 
joints,  such  as  the  patella  of  the  knee. 

Sect.  IV.  Hypotheses  of  Muscular  Contraction* 

The  cause  of  contractility,  or  the  relation  which  it 
baars  to  the  other  powers  or  properties  of  matter,  has 
given  rise  |o  many  hypotheses  and  conjectures^  some 


of  which  it  will  be  proper  fiir  oa  Cdoentider.   Ththyri^ 
subject  muit  be  reganled  in  two  points  of  view:  we  ^^ 
may  first  inquire,  what  is  the  physical  cause  of  the  con- 
traction of  the  fibre?  and,  second,  what  ia  the  ciiisecr 
nature  of  that  property  of  the  fibre  which  enables  it  to 
contract  ?  Both  these  questions  are  obscure  and  of  very 
difficult  solution :  and  we  shall  find,  that,  notwithstaool 
ing  all  the  attempts  that  have  been  made  to  solve  Umo, 
very  little  light  has  been  thrown  upon  die  subject. 
With  respect  to  the  efficient  cause  of  muKubr  cootnc* 
tion,  every  explanation  which  depends  upon  mere  me* 
clianical  principles  must  be  necessarily  abortive,  noi 
shall  we  be  more  disposed  to  place  confidence  in  the 
opinions  of  those  who  refer  it  to  some  chemical  opera* 
tion,  as  fermentation,  or  effervescence,  excited  by  the 
mixture  of  an  acid  and  an  alkali ;  or  some  occult  oe 
mysterious  operation  of  the  animal  spirita  distending 
the  fibres ;  or  to  any  electrical  or  galvanic  arrangement 
which  causes  muscular  contraction  by  ita  expkwioo. 
It  may  not,  however,  be  uninteresting  to  give  a  short 
account  of  one  theory,  not  so  much  from  any  raeiit 
which  it  possesses,  as  from  its  being  a  a pecimen  of  the 
manner  in  which  the  most  learned  men  of  the  seven- 
teenth century  misapplied  their  learning,  by  pcnnit- 
ting  themselves  to  confound  a  train  of  reasoning  with 
a  deduction  of  facts.     The  theory  to  which.  I  refer  is 
that  of  Keill,  a  man  of  considerable  ingenuity ;  and 
who  was  well  versed  in   the  mathematical  scieticei, 
which  were  then  deemed  the   basis  of  all  physiotl 
knowledge. 

Keill  began  by  adopting  the  notion  of  Borelli,  thstKei':*»H 
the  muscular  fibre  consists  of  a  series  <»f  rhomboSdsll**^* 
vesicles  which  communicate  with  each  other.  He  ob- 
serves, that  if  these  vesicles  be  distended,  the  length  of 
the  fibre  must  be  diminieherl,  and  the  muacle  coni^ 
quently  shortened.  The  blood  and  the  animal  spirits 
were  made  the  sgents  for  effecting  this  distentioa, 
which  it  was  supposed  was  done  by  the  fiuida  contain- 
ed in  the  muscle  being  rarefied.  To  produce  this  rare* 
faction  the  author  has  recourse  to  the  supposition,  that 
a  quantity  of  condensed  air  is  attached  to  the  fluid 
particles  of  the  blood,  which  is  retained  in  its  present 
state  by  the  pressure  of  the  vesicle  exactly  balandog 
the  distending  force  of  the  air ;  but  when  a  quantity 
of  the  animal  spirits  are  brought  into  contact  with  the 
blood  containing  the  condensed  air,  the  two  fluids 
unite  together,  and  a  sudden  rarefaction  or  increase  of 
elasticity  is  the  consequence,  which  distends  the  veada 
and  produces  contraction.  Having  thua  explained  tbs 
nature  of  the  effect  that  is  producc^d,  the  author  enten 
upon  a  long  and  abstruse  train  of  mathematical  rea- 
soning, to  show  how  the  degree  of  effect  may  be  inde- 
finitely increased,  without  increasing  the  quantity  of 
the  elastic  fluid  which  is  set  at  liberty.  He  ohserveii 
that  by  diminishing  the  sice  of  each  veaiclct  and  pro- 
portionally increasing  their  number,  the  aame  shorten- 
ing of  the  fibre  will  be  produced  at  the  same  time  that 
the  capacity  of  the  vesicles  taken  together  will  be  di- 
minished in  proportion  as  their  number  ia  increased, 
and  as  there  is  no  limit  to  this  operation,  it  follows 
that  any  bulk  of  gas  may  produce  any  quantity  of 
contraction,  in  the  ratio  of  one  to  eeveral  millionf.  U 
is  scarcely  necessary  to  remark,  that  the  whole  of  this 
hypothesis  is  built  upon  suppositions  which  are  en- 
tirely gratuitouH,  and  that  the  whole  ia  consequently 
without  the  slightest  foundation. 

Although  we  should  not  be  tempted  to  examine  any  ti*^i 
more  of  the  hypotheses  which  have  been  formed  oo^^^ 
thia  subject,  it  may  be  proper  to  ooneider  in  what  do* 
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bir.  pee  th^  CRine  of  nmiciifar  cootaction  is  a  legitimate 
•^^  object  of  inquiry,  and  towards  what  points  we  ooght 
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object  of  inquiry, 

piiticularly  to  direet  our  attantioh.  The  simple  act 
of  contraction  must  consist  in  the  diminution  of  the 
kngth  of  the  fibres,  of  which  the  muscle  is  composed ; 
hot  we  have  no  proof,  either  fhom  the  evidence  of  our 


was  united  with  the  arterial  blood,  and  in  this  way  Phyaioiocy. 
carried  to  the  muscles.  For  Some  time  this  opinion 
acquired  a  considerable  degree  of  popularity,  and  it 
appeared  to  be  supported  by  many  pathological  facts, 
but  we  apprehend  that  it  is  now  generally  admitted 
to  be  entirely  without  foundation.     Nor  indeed  can 


aenses,  or  fVom  any  correct  deduction  of  reasoning,  of    any  of  the  above  mentioned  speculations  afford  us  a 


( 


sny  specific  structure  or  composition  of  the  fibre, 
which  can,  in  any  degree,  explain  the  manner  in 
which  this  diminution  is  effected.  It  is  not  likely 
thst  any  farther  discoveries  can  be  made  on  this  sub- 
ject, by  the  aid  of  microscopes,  for  it  appears  that 
there  is  a  limit  to  the  employment  of  high  maimifiers, 
beyond  which  the  liability  to  ocular  deception  is  so 
^t,  as  to  ^unteract  any  supposed  advantage  of  the 
ncrttsed  siae  of  the  object.  If  we  are  unable  to 
account  for  the  shortening  of  the  fibres,  still  less  are 
we  able  to  explain  why  the  various  things  which  we 
call  stimuU,  so  extremely  heterogeneous  in  their  na- 
ture, and  which  have  no  common  property,  should  co- 
iadde  in  this  single  point  of  acting  in  the  same  man* 
ner  upon  the  fibre  This  is  so  unlike  the  operation 
of  any  other  physical  cause  with  which  we  are  ac- 
quainted, that  we  must,  at  least  for  the  present,  ooh- 
sider  it  as  an  ultimate  fact,  one  of  those  mysteries  in 
Bitore,  which  daily  present  themselves  to  oar  observa- 
tion, but  which  elude  all  our  attempts  to  refer  to  any 
more  general  principle. 

The  attempts  that  have  been  made  to  explain  the 
eauie  of  contractility  are  no  less  numerous  than  those 
respecting  the  mode  in  which  the  contraction  is  ef- 
flectedt  but  they  have  hitherto  been  equally  unfound- 


aatisfactory  reply  to  the  proposed  question.'  They 
teach  us  that  contractility  can  only  exist  under  a  cer- 
tain range  of  temperature;  and  as  attached  to  a  certain 
mechanical  structure  and  chemical  composition,  and 
they  likewise  prove  that  the  electric  fluid  is  one  of  th^ 
most  active  and  powerful  stimulants,  but  they  do  not 
establish  that  kind  of  connexion  between  the  supposed 
cause  and  its  effect,  which  can  induce  us  to  regard 
them  as  bearing  this  kind  of  relation  to  each  other. ' 
Indeed  there  are  many  well  known  facts,  which  seem 
to  lead  to  an  opposite  conclusion.  Many  circumstances 
afieet  the  contractility  of  a  muscle,  which  cannot  be 
supposed  to  alter  either  its  chemical  or  its  mecha^ 
nical  properties.  A  muscle,  imtnediately  afWr  death, 
as  far  as  we  can  judge,  is  similar  in  its  structure  and 
composition  to  a  living  muscle,  yet,  upon  the  applica- 
tion of  stimulants,  we  find  it  to  be  no  longer  contractile. 
If  it  be  argued  that  the  chemical  or  mechanical  com- 
position are  diflerent,  but  that  the  difference  is  too  mi- 
nute to  be  detected,  we  should  reply,  that  where  tha 
difference  is  too  minute  to  be  observed,  we  can  have  nd 
proof  of  its  existence. 

In  tracing  the  history  of  opinions,  we  must  not  over-  Other  hj- 
look  a  doctrine  which  has  been  sanctioned  by  some  die-  pothciM. 
tinguished  physiologists,  especially  by  Haller  and  Cullen, 


sd ;  nor  indeed  do  we  possess  the  least  insight  into    that  contractility  is  nothing  more  than  a  peculiar  mode 
thii  part  of  the  subject     Because  it  was  observed    of  attraction  which  subsists  between  all  kind  of  matter; 


that  there  is  an  intimate  connexion  between  the  tem- 
perature of  an  animal  and  the  degree  of  its  contractili- 
ty, some  physiologists  have  conceived  that  contractility 
depends  immediately  upon  caloric  interposed  between 
the  fibres.     Others,  perceiving  how  remarkably  the 
mnscles  are  affected  by  the  electric  fluid,  supposed 
that  this  waa  the  immediate  source  of  muscular  con- 
tractility, while  other  writers  have  contented  them- 
aelves  with  saying,  that  contractility  depends  upon 
structure.     The  fibre,  they  say,  does  not  differ  in  its 
general  properties  from  many  other  forms  of  matter, 
but  it  possesses  a  peculiar  structure,  this  must  there* 
fore  be  the  immediate  cause  of  its  contractile  power. 
I       An  hypothesis  respecting  contractility,  which  at  one 
^  time  excited  considerable  attention,  was,  that  this  pro- 
'    perty  depends  upon  the  chemical  composition  of  the 
fibre ;  whenever  the  different  elements  are  combined 
in  such  proportion  as  to  form  the  fibre,  contractility  is 
one  of  the  properties  which  necessarily  results  from 
the  combination.    Humboldt  published  a  train  of  ex« 
periments,  iHiich  were  directed  to  this  point,  and 
whidi,  if  cerract,  would  seem  to  prove,  that  apparent-- 
ly  sliffht  changes  in  the  chemical  composition  of  the 
muscTe  entirely  destroy  its  contractility,  and  that  by 
restoring  the  original  composition  of  the  moade,  the 
oootrsctility^  ia  also  restored. 
"**     A  mod^cation,  or  peculiar  form  of  the  dienical 
hypodiesis,  waa  brought  forward  a  fow.  years  •go, 
to   which  oxygen  was  regarded   as   the 


nor  that  of  Fordyoe  and  Hunter,  who  ascribe  it  to 
what  they  term  the  attraction  of  life.  But  these* 
when  stripped  of  the  peculiar  language  in  which  they 
are  conveyed,  amount  to  nothing  more  than  the  ex- 
pression of  the  fact  in  hew  terms,  for  still  the  funda- 
mental difficulty  remains,  what  is  it  that  determines 
the  attraction  between  the  particles  of  matter  to  exert 
their  force  in  this  peculiar  manner,  and  under  these 
peculiar  circumstances. 

We  have'  therefore  no  hesitation  in  concluding,  that,  Condasioa. 
in  the  present  state  of  our  knowledge,  contractility 
ought  to  be  regarded  as  the  unknown  cause  of  known 
effects,  a  quality  attached  to  certain  forms  of  matter, 
possessed  of  specific  propertiest  which  we  cannot  relef 
to  any  more  general  principle. 


CHAP.  V. 

OF  THB  NERVOUS  SYSTEM. 

After  having  described  in  the  last  chapter  one  of  Nerv««ia 
the  appropriate  powers  of  the  animal  system,  oontrac-  *7*^™- 
tility,  and  the  orcan  by  which  it  is  exercised,  we  most 
proceed  to  the  other  exclusive  property  of  animal  life, 
sensibility.     We  shall  arrange  our  remarks  on  this  Amnge. 
subject  into  three  sections ;  in  the  first,  we  shall  oflRer  meat, 
a  brief  description  of  the  organ  of  sensibility,  the  ner- 
vous system,  of  its  anatomical  structure,   and   of  its 


principle    of   oontractility»    or    waa   that   substance  physical  and  chemical  properties;  secondly,  we  shall 

which,    by    being  imparted  to  the  system,   or    re-  mquire  into  its  vital  properties^  and,  particularly,  we 

moved  from  it,  gave  the  nfusdes  their  contractile  ahall  examine  the  nature  of  sensibility ;  in  the  third 

power.    The  source  of  the  oxygen  thus  obtained  Was  fdaoe,  we  shall  treat  of  the  use  of  toe  nervona  aya* 

Qsneeive4  to  be  the  aif  inspirad  by  the  longs,  which  tarn. 
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Phj&iology. 

SjtcT.  I.  Deicripfion  of  the  Nervous  System, 

The  nervous  system  consists  of  four  principal  parts, 
the  brain,  the  spinal  cord,  the  nerves,  and  the  gan^lie. 
The  brain  is  an  organ  of  a  pulpy  consistence,  resem- 
bling a  sofl  coaguluro,  lodged  in  and  filling  the  hollow 
bone  called  the  skull,  which  forms  the  main  bulk  of 
the  head.  It  is  of  an  extremely  irregular  figure,  hay- 
ing  a  great  number  of  projections  and  depressions, 
corresponding  partly  to  the  irregularities  of  the  skull, 
and  partly  formed  by  convolutions  atid  cavities  in  the 
brain  itself.  There  are  also  some  considerfible  cavities 
in  the  interior  of  the  brain,  which  are  called  ventricles ; 
they  are  lined  with  a  serous  membrane,  secreting  an  al« 
bumiuous  fluid,  which  is  generally  absorbed  as  rapidly 
as  it  is  produced)  but  in  certain  morbid  states  is  accu- 
xnulated  in  the  part,  and  gives  rise  to  the  formidable 
disease  of  hydrocephalus.  With  respect  to  the  use  of 
the  different  projections  and  depressions  of  the  brain, 
nothing  certain  is  known ;  but  there  are  two  points 
connected  with  its  form,  which  it  is  important  to  at- 
tend to,  as  they  appear  to  throw  some  light  upon  the 
physiology  of  the  orgah ;  first,  the  division  of  the  en- 
cephalon,  or  cerebral  mass  into  the  brain,  properly  so 
called,  or  cerebrum,  and  into  the  lesser  brain  or  cere- 
bellum ;  and,  second,  its  division  into  the  two  hemi- 
spheres. By  much  the  greatest  part  of  the  nervous 
matter  within  the  skull  composes  the  proper  brain  or 
cerebrum :  it  occupies  the  whole  of  the  upper  part  of 
the  head,  and  is  separated  from  the  cerebellum  by  a 
dense  membrane,  called  the  tentorium,  except  at  the 
common  basis  of  both,  where  they  are  united.  There 
is  also  a  dense  membrane  projecting  downwards  to  a 
considerable  depth  from  the  upper  psrt  of  the  skull, 
called  the  faJx,  which  stretches  from  the  fore  to  the 
back  part  of  the  head,  and  divides  the  brain  into  its 
two  hemispheres;  there  is  also  the  same  kind  of  di- 
vision in  the  cerebellum. 

.  When  we  cut  into  the  brain  we  find  it  to  be  compo* 
and  meduU  sed  of  two  substances,  that  differ  in  their  colour  and 
lary  mat-  QMisislence ;  the  one  external,  called  the  cortical  or  ci- 
neritious  matter,  the  other  occupying  the  central  part, 
named  the  proper  medullary  matter.  The  cortical  is 
of  a  brownish  colour,  and  contains  a  great  number  of 
blood-vessels  that  are  visible  to  the  eye,  while  manj 
more  are  brought  into  view  by  means  of  the  micro- 
scope. Ruyach  went  so  far  as  to  conceive  that  it  is 
entirely  composed,  of  vessels,  together  with  the  con- 
necting membrane,  an  opinion  which  is  obviously  in- 
correct. Malpighi,  probably  influenced  rather  by  his 
hypothesis  than  by  actual  observation,  announced  the 
existence  of  a  glandular  structure  in  this  part  of  the 
brain.  The  medullary  matter  is  less  vascular  than 
the  cortical  part»  and  may  be  regarded  as  consisting  of 
the  nervous  matter  in  a  purer  or  more  perfect  state. 

When  we  minutely  examine  the  medullary  part  of 
the  brain,,  it  will  be  found  to  exhibit  a  fibrous  texture, 
or  to  be  composed  of  a  number  of  longitudinal  strias. 
and  these  striae  are  disposed  in  such  a  manner  as  that 
they  meet  in  the  centre  of  the  brain,  and  form  what 
are  styled  the  commissures.  It  has  been  supposed  that 
they  proceed  still  farther  in  the  same  direction,  actual- 
ly decussating  or  crossing  each  other,  and  a  variety  of 
pathological  facts  are  adduced,  which  seem  to  favour 
this  opinion ;  as  where  an  injury  or  disease  exists  on 
one  side  of  the  brain  and  manifests  its  effects  on  the 
opposite  side  of  the  body.  With  respect  to  the  fact 
itself  of  the  decussation  of  these  fibres,  it  may  be 
doubted  how  far  it  is  established  by  dissection,  but 


Cortical 


Fibroutr 
fttruaurf. 


undoubtedly  the  morbid  pheBomena  are  sitiiftctorilj  hyitc^ 
explained  by  this  supposition.  S^ 

The  brain  is  covered  with  two  principal  iMn-Mw 
branes,  an  external  one^  thick  and  dense,  which  lioei  brua 
the  skull,  and  the  other  thin  and  delicate,  wbidi  is 
more  immediately  attached  to  the  brain  itself,  and  fd* 
lows  it  through  s\\  its  convolutions ;  these  meobraiM 
«re  called  respectively  the  dura  and  pia  mater,  from  a 
whimsical  notion  of  the  older  anatomists,  tbst  they 
were  the  origin  of  all  the  membranes  ot*  the  body. 
Between  these  two  membranes  lies  the  third,  of  a  tei- 
ture  still  more  delicate  than  the.  pia  mater,  which,  i'roia 
ita  fineness,  is  termed  the  arachnrnd  membrane. 

From  the  lower  part  of  the  brain,  and  coaDcctsdSprji 
with  it  by  the  intervention  of  a  medullary  mass,  called^'* 
the  medulla  oblongata,  proceeds  th^  spinal  cord,  oTi  u 
it  has  been  improperly  termed,  the  spinal  marrow ;  this 
is  a  quantity  of  nervous  matter,  filhng  up  the  hollsw 
which  is  continued  through  the  centre  of  the  chain  of 
bones  composing  the  spine.  Like  the  brain,  it  is  in- 
closed in  membranes,  and  poasesses  both  cortical  sad 
dneritious  matter,  but  the  relative  situation  of  the  two 
is  reversed.  It  has  a  depression  oif  iu  back  part,  ana. 
lagous  to  the  division  of  the  brain  into  the  two  beini* 
spheres,  but  the  effect  of  injuries  of  the  spinal  oonl  ii 
different  from  those  of  the  brain,  in  as  much  as  the  loa 
of  power  is  on  the  same  side  of  the  body. 

From  the  base  of  the  brain,  or  the  parts  immadiste*  Ketq 
ly  connected  with  it,  proceed  a  number  of  White  cord*, 
called  nerves,  composed  of  medullary  matter,  cootaio- 
ed  in  membranous  sheaths,  and  apparently  posaessiDg 
a  fibrous  structure,  which  are  sent  to  the  different  or* 
gans  of  sense.  The  same  kind  of  bodies  pass  from  the 
spinal  cord  to  all  the  muscles,  and  to  the  different  vii- 
cera  of  the  thorax  and  abdomen ;  both  the  cerebtalaod 
the  spinal  nerves  are  disposed  in  pairs,  and  proceed  in 
corresponding  directions  to  the  oppoaite  aides  of  the 
body.  There  are  originally  nine  pair  <vf  cerebral,  and 
thirty  of  spinal  nerves,  but  soon  after  their  commcoo^ 
ment  they  branch  out  in  various  directions^  and  form 
nun^erous  anastomoses ;  these  are  in  some  esses  is 
complicated,  as  to  compose  a  complete  network,  to 
which  the  name  of  plexus  haa  been  applied.  From  rwti 
these  plexuses  new  nerves  arise,  which  often  seem  to 
be  quite  independent  of  those  which  produced  them, 
and  are  some  of  them  evidently  formed  by  the  uoioa 
of  the  two  nerves,  which  probably  ori||iDated  from  a 
different  quarter.  When  the  nerves  mrnve  at  their  ul- 
timate destination,  they  ramify  into  amall  brsochss» 
which  become  more  and  more  minnte,  until  at  ki^ 
they  are  no  longer  visible  to  the  eye. 

The  ganglia  are  small  masses  of  nervooa  matter,  si*  (^ 
tuated  along  the  course  of  the  larger  nerves,  fiequentlj 
where  two  or  three  of  them  form  an  angle,  and  espe> 
cially  in  the  different  parU  of  the  thorax  and  abdomen. 
They  consist  of  a  mixture  of  both  cortical  and  dacru 
tious  matter,  and  are  generally  more  plentifully  so^ 
plied  with  blood-vessels  than  the  nerves.  With  iU 
spect  to  their  texture,  we  are  informed  that  the  fila> 
menu  of  the  different  nerves  which  mmpose  the  gan- 
glia proceed  without  interraption»  but  that  they  are 
all  twisted  together  into  an  irregular  bundle,  and  thil 
filaments  of  different  nerves  are  united  together  so  ss 
to  compose  one  nerve  as  it  proceeds  from  these  psits ; 
the  viscera  of  the  thorax  and  the  abdomen  are  princi- 
pally supplied  with  nerves  from  the  ganglia. 

The  organs  of  sense  and  the  muscles  of  volunlsrj  D*g 
motion  receive  the  greatest  proportinn  of  nervous  nst- 1^ 
teri  the  viscera  are  supplied  more  sparingly,  thegUuds 
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lo?.  itill  more  lo,  vhtle  the  membranous  parts  are  nearly  tation;  but  it  is.  extremely  difficult  to  comprebend  the  Phytioiogj* 

'^  without  nerves.     For  the  most  part,  the   or^rans  of    manner  in  which  thU  is  accomplished,  and  it  is  equally  '*— ^n^— ^ 

sense  receive  their  nerves  from  the  brain,  and  the  mus^  difficult  to  ascertain  the  relation  which  the  different 

cles  from  the  spinal  marrow,  while  the  viscera  gene-  parts  of  the  nervous  system  bear  to  each  other.     The 

rsUy  are  supplied  with  nerves  from  the  ganglia  or  the  general  doctrine  on  the  subject  is,  that  the  brain  is  the 

plexuses.     These  latter  are  connected  with  each  other,  centre  of  the  system,  the  part  to  which  all  the  rest  are 

and  with  the  other  parts  of  the  body  in  a  variety  of  subservient ;  that  the  spfnal  cord  is  merel  v  a  prolonga- 

ways,  as  if  for  the  purpose  of  insuring  a  communica-  tion  or  continuation  of  the  brain ;  that  the  nerves  re- 

tion  between  all  the  different  parts.     If  we  conceive  of  ceive  impressions  from  external  objects,  and  transmit 

the  body  as  divided  by  a  plane  paasing  perpendicular-  these  impressions  to  the  brain,  where  they  become 

]y  through  its  centre,  the  nerves  of  the  two  halves  will  sensible  to  the  mind,  and  the  intellectual  faculties.  This 

be  found  almost  exactly  similar  to  each  other.  view  of  the  subject  is  probably  in  the  main  correct,  al- 

K&t  Anatomists  have  remarked  upon  the  great  quantity  though  the  experiments  and  discoveries  of  the  modem 
of  blood  that  is  sent  to  the  brain;  although  this  organ  anatomists  have  led  to  some  modifications  which  de- 
is  only  about  one-fortieth  part  of  the  weight  of  the  serve  to  be  noticed. 

whole  body,  yet  it  is  estimated,  that  at  least  one-tenth        All  questions  respecting  the  action  of  the  nervous  N^rvotiir 
of  all  the  blood  is  immediately  sent  to  it  from  the  system  are  involved  in  much  obscurity,  which  appears,  >ction  ob» 
heart,  and  there  are  many  curious  contrivances  in  the  in  some  measure,  necessarily  attached  to  the  nature  of  *^*^*' 
structure  of  the  brain,  by  which  the  force  of  the  blood  the  subject.    Although  there  are  many  difficulties  con- 
is  diminished,  or  at  least  so  modified  as  to  prevent  the  nected  with  the  operations  of  the  muscular  system,  yet 
danger  of  its  pressing  with  too  much  violence  upon  ,  we  can  form  a  plausible  conjecture  respecting  the  mode 
any  part  of  this  organ,  and  thus  hijuring  its  texture.  in  which  it  acts,  and  we  can  distinctly  trace  it  from  its 

e        The  minute  structure  of  the  brain  and  nerves  hat  commencement  in  the  fibre  to  the  part  that  is  moved ; 

'<•  been  examined  and  described  by  different  anatomists,  so  that  we  are  able  to  see  the  connexion  between  the 

but  it  must  be  confessed  that  considerable  difficulty  shortening  of  the  fibre  and  the  ultimate  effects,  although 

still  attaches  to  the  subject.     When  we  inspect  the  we  cannot  assign  any  reason  why  the  application  of  sti- 

brain  shortly  ailer  death,  we  can  readily  distinguish  in  mulants  should  produce  this  immediate  effect  upon  the 

its  medullary  part  a  number  of  furrows  with  ridges  be-  fibre.    But  we  have  no  analogy  of  this  kind  to  guide 

tween  them,  which  run  parallel  to  each  other,  and  the  us  in  explaining  the  phenomena  of  the  nervous  system  ; 

same  kind  of  fibrous  or  striated  texture  may  be  per- '  so  that,  although  we  have  sufficient  evidence  that  the 

ceived  in  the  nerves.     It  seems,  however,  that  we  are  nerves  are  the  media  by  which  external  impressions  are 

cspsble  of  detecting  much  more  minute  divisions  in  conveyed  to  the  brain,  we  are  unable  to  account  for  the 

the  nerves  than  in  any  part  of  the  brain,  those  of  the  mode  of  the  conveyance. 

former,  according  to  the  microscopical  observations  of       Sensibility,  the  term  which  is  generally  employedliy  Semiriillt^r 

Fontana  and  Reil,  being  far  too  minute  to  be  visible  to  physiologists  to  express  the  power  which  the  nervous  defined, 

the  naked  eye,  whereas,  it  does  not  appear  that  we  system  possesses  of  producing  sensation,  is  here  used 

sre  able,  by  the  aid  of  glasses,  to  separate  the  visible  in  a. metaphorical  sense,  its  original  import  implying  a 

fibres  of  the  brain  into  any  smaller  fibres.  certain  state  of  the  mind  or  character,  and  having  no 

nt      For  our  knowledge  of  the  chemical  properties  of  express  relation  to  the  physical  state  of  the  nerves. 

tw  medullary  matter,  we  are  principally  indebted  to  Four-  When,  however,  we  adopt  it  as  a  physiological  term, 

*•    croy  and  Vauquelin.    We  learn  from  the  experiments  we  restrict  its  operations  to'  the  nervous  system,  and 

of  the  latter,  that  brain  consists  of  a  proper  adipose  define  it  to  be,  the  power  which  this  system  possesses 

substance,  the  peculiar  animal  principle  called  o&ma-  of  receiving  and  transmitting  impressions.     The  affec- 

some,  a  quantity  of  albumen,  a  minute  portion   of  tion  of  the  nerves  appears,  in  some  cases,  to  be  confined 

phosphorus,  and  some  salts.  ^  The  adipose  matter  is  so  to  themselves,  and  at  other  times  to  be  transmitted  to 

connected  or  combined  with  the  albumen,  as  to  form  the  mind,  when  it  constitutes  a  perception  ;  but  this  is  Perceptioa^ 

a  kind  of  saponaceous  substance,  so  that  when  brain  is  ^ot  a  necessary  consequence,  as  there  are  many  in- 

sgitated  with  water  it  forms  an  emulsion,  which  conti-  stances  in  which  the  nerves  transmit  impressions  to 

nues  for  a  long  time  without  being  decomposed.    The  distant  parts,  of  which  our  feelings  give  us  no  indica- 

slbamen  is  capable  of  undergoing  an  imperfect  coagu-  tion.     Hence  we  perceive  the  distinction  between  a 

Istion  by  heat,  or  by  the  addition  of  various  re-agents,  simple  sensation  and  a  perception,  a  distinction  which 
but  it  seems,  independently  of  the  presence  of  the  "nearly  coincides  with  fiichat's  division  of  sensibility  gjg,,^^.^ 

other  ingredients,  to  differ  somewhat  from  the  albu-  into  organic  and  animal ;  for  this  division  would,  ap-  organic 

net!  of  the  blood.     Brain  contains  about  three-fourths  p^^r  to  have  a  real  four^dation  in  nature,  although  we  and  animal 

of  its  weight  of  water,  and  when  this  is  removed  by  a  naay  conceive  that  he  is  not  always  correct  in  the  das-  senifbUitj. 

careful  evaporation,  the  residuum  is  converted  into  a  (ification  of  the  different  cases  which  he  notices, 
half  solid  friable  mass.    The  salu  that  are  found  in        in  relation  to  this  subject,  we  may  notice  the  learned  Haller and 

brain  are  chiefly  the  phosphates  of  lime,  soda,  and  am-  ai^d  animated  discussion  that  was  carried  ^n  about  sixty  Whjtt** 

nonia ;  the  muriatea,  which  are  in  such  large  quantity  years  ago,  between  Haller  and  Whytt,  respecting  the  <^on*rov€r- 

)n  the  blood  arid  nuiny  ^ther  animal  fluids,  appear  not  mode  in  which  the«  muscular  and  nervous  systems  are'^* 

to  be  present  in  the  brain,  or  at  least  to  exist  in  much  connected  with  each  other.    The  question  at  issue  was, 

smaller  quantity.  whether  the  nerves  are  necessanly  concerned  in  mus* 

S£CT.2.  FUalPropenieiofikeKemausSuiim^  cular  contraction;    whether,  when  a  stimulant  acts 

Seiuibilitv  wjp.^*.,-—  ^p^^^  ^  muscle  so  as  to  produce  contraction,  it  acts  di- 

---  -  ^'    .'  rectly  upon  the  fibre,  or  always  produces   its  effiect 

Bty.     We  proceed*  in  theeecond  place,  to  consider  thepK>.  through  the  intervention  of  the  nerve.  Before  the  time 

jwtics  of  the  nervous  system,  and  the  connexion  whicfr  of  Haller,  no  clear  Conception  had  been  formed  of  the 

It  has  with  the  other  parts  of  the  body.    It  is  obvious  living  body,  as   endowed  with   distinct  faculties  or 

taat  the  office  of  the  oervone  system  ia  to  produce  sen^  powers,  but  as  simplv  possessing  life.    He  very  accu.^ 
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Fhyiiology*  rately  emnined  the  nuCiire  of  the  vital  power,  and 
showed  that  it  may  be  referred  to  the  two  beads  of 
contractility  and  aenaibility,  which  are  exercised  by 
two  sets  of  organs.  And  he  did  not  rest  here,  but  he 
endeavoured  to  sho%  that  these  functions  not  only 


Haller't 
bypothcaii* 
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mulants^  which  ultimately  cause  its  contracdoD.   As  ^  h)^ 
proof  of  the  general  diffusion  of  nerves,  it  is  affinned,  ^*^. 


that  there  is  no  part  of  the  body  in  which  we  can  pro-  *^,  ^ 
duce  a  contraction^  where  we  cannot,  at  the  same  time,     ^*^* 
excite  a  sensation,  for  that  it  is  impossible  to  insert  the 


differ  in  their  nature,  but  that  they  are  independent  of    finest  point  of  a  needle,  where  we  shall  not  as  easily  fed 
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each  other  in  their  operation :  and  he  concluded  that 
the  muscular  fibre,  without  the  co-operation  of  the 
nerve,  possesses  the  power  of  being  directly  acted  upon 
by  stimulants  ;  to  this  power  he  gave  the  name  of  irri- 
tability. Whytt,  on  the  contrary,  denies  the  existence 
of  this  innate  irritability,  but  supposes,  that  in  all  cases, 
stimulants  act  primarily  upon  the  nerves  connected 
with  the  muscle^  and  that  the  impression  is  conveyed 
from  the  nerve  to  the  muscular  fibre. 

The  great  argument  of  Haller  was  an  appeal  to  the 
anatomical  structure  of  the  body.  He  pointed  out 
many  parts  that  are  extremely  contractile,  but  which 
are  possessed  of  very  little  sensibility  ;  and  he  endea- 
voured to  show  generally,  that  these  two  properties  bear 
no  relation  to  each  other,  which  they  should  do  were 
they  necessarily  connected  together.  The  heart  was 
particularly  referred  to  by  Haller  in  this  controversy* 
as  being  a  muscular  organ  in  perpetual  motion,^  and 
capable  of  strong  contraction,  yet  scantily  furnished 
with  nerves^  and  almost  destitute  of  feeling.  It  was 
also  advanced,  as  a  strong  proof  of  this  doctrine,  that 
muscular  parts  remain  contractile  for  a  considerable 


pain  or  produce  motion.  Wbytt  seems  to  lutve  had 
some  difficulty  in  accounting  for  the  contraction  of  s 
muscular  part  after  its  removal  from  the  body^  and  its 
separation  from  the  nervous  centre^  and  he  found  no 
better  method  of  explaining  this  circumstance  than  by 
supposing  that  the  sentient  principle  is  divisible,  whidi 
in  fact  amounts  to  the  position  that  different  parti  of 
the  body  can  individually  feel  the  impressions  that  are 
made  upon  them.  It  must,  however,  be  admitted,  that 
this  consequence  does  not  necessarily  attach  to  the  by* 
pothesis  of  the  neurologists^  for  we  allow  that  nerrei 
may  be  affected,  and  may  transmit  the  impression  to 
the  muscular  fibre,  without  producing  a  perception. 

Many  facts  of  perpetual  occurrence  were  adduced,  MiaeSi 
where  muscular  contractions  were  excited  by  cautcs'^^H 
which  could  only  operate  through  the  nerves,  such  as  ?^ 
passions  of  the  mind,  and  more  especially  the  act  of 
volition,  which  is  the  immediate  cause  of  ao  large  a  pro- 
portion of  our  motions.  Numerous  experiments  were 
also  adduced  to  prove  that  physical  agents,  both  stimu- 
lants and  sedatives,  operate  through  the  medium  of  the 
nerves.     If  the   nerve  which  communicates  with  a 


time  after  they  are  removed  from  the  body  ;  and,  of    muscle' be  immersed  in  a  solution  of  laurel  water,  or,  on 
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course,  when  their  communication  with  the  brain  is 
destroyed ;  and  this  is  particularly  the  case  with  the 
heart  itself;  which,  in  many  of  the  amphibia  and  cold- 
blooded animals^  remains  susceptible  of  the  impression 
of  stimulants  for  some  hours  aner  its  separation  from 
the  body ;  yet  now,  it  was  asked,  can  the  nervous  sys- 
tem be  affected  since  the  seat  of  sensation  is  removed  ? 
Upon  the  same  principle,  and  in  furtherance  of  the 
same  train  of  reasoning,  cases  were  adduced  of  acepha« 
lous  foetuses,  which  had  yet  grown  to  their  full  size, 
and  seemed  to  possess  the  vanous  vital  functions  in  a 
perfect  state,  so  that  they  must  have  enjoyed  muscular 
contractility,  although  toully  destitute  of  a  brain.  It 
was  also  urged,  that,  among  the  lower  classes  of  animals, 
there  are  many  that  are  entirely  without  a  nervous 
system ;  yet  where  the  muscles  are  easily  excited  by 
stimulants,  and  capable  of  very  powerful  contractions. 
It  was  also  remarked,  that,  in  the  more  perfect  ani- 
mals, if  we  watch  the  progress  in  which  the  different 
parts  are  formed,  and  <»  course  the  order  in  which  the 
different  functions  are  developed,  we  shall  find  that  the 
heart  exists  before  the  brain ;  and,  of  course,  that  there 
must  be  contractility  without  sensibility.  And  this 
circumstance  accords  with  our  ordinary  opinion  upon 


the  other  hand,  be  submitted  to  the  galvanic  influence* 
the  muscle  is  as  much,  or  more  affected,  than  if  these 
agents  were  applied  to  the  fibres  themselves.  There 
are,  likewise,  a  variety  of  morbid  phenomena  which 
favour  the  opinion  that  the  nerves  are  immediately 
concerned  in  muscular  action,  both  those  circumstanocs 
which  immediately  affect  the  brain,  or  any  part  of  the 
nervous  system,  and  still  more  those  which  only  operate 
through  the  intervention  of  the  intellectual  functions. 

And  besides  the  numerous  considerations  which  Cifsi 
were  adduced  by  Whytt  and  his  contemporaries  in  fa-  "^^"IT 
Tour  of  the  nervous  hypothesis,  some  elaborate  esperi-  ^^^ 
ments,  which  were  lately  performed  by  Le  GaUois,  ^"' 
have  been  supposed  to  afford  a  still  more  direct  proof 
of  this  doctrine.  His  object  was  to  ascertain  what  are 
the  respective  effects  of  the  different  parts  of  the  nervmu 
svstem  upon  the  powers  of  life ;  and,  in  the  course  of 
this  inquiry,  he  conceived  that  he  had  demonstrated, 
that  every  muscular  part  is  under  the  influence  either 
of  the  brain  or  spinal  cord,  both  of  these  parts  being 
centres  of  nervous  sensibility.  One  powerful  objection 
to  the  hypothesis  of  Whytt  is  therefore  removed,  thst 
the  heart  is  capable  cjf  contraction  after  its  sepsration 
from  the  brain  ;  for,  according  to  Le  GalloiSj  the  spinal 


the  subject;  for  we  can  easily  conceive  the  possibility  of    cord  is  the  part  from  which  Uie  heart  derives  its  ener- 
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mere  life  being  continued  without  sensation,  while  we 
could  not  imagine  any  species  of  existence  to  which 
some  kind  of  internal  motion  was  not  essentiaL 

The  reasoning  that  was  employed  by  the  neurolo- 
logists  was,  in  like  manner,  founded  upon  the  structure 
of  the  animal  body.  They  asserted  that  nerves  are  dis- 
persed through  every  portion  of  the  muscular  system ; 
and  that,  although  some  parts  are  more  plentifully 
Supplied  than  others,  yet  that  the  quantity  of  nerve  in 
each  case  is  in  proportion  to  the  wants  of  the  part,  and 
are  adequate  to  prod 'ice  all  the  contractions  of  which  it 


gy.     He  also  endeavoured  to  show,  by  direct  experi< 
ments,  that  when  both  the  brain  and  spinal  cord  are 
removed  or  destroyed,  all  muscular  contraction  ceases; 
and  he  hence  concludes,  in  opposition  to  the  doctrine  of 
Haller,  that  the  nervous  system  is  necessarily  concern- 
ed in  all  cases  of  muscular  contraction.    But  notwitb-  r^^ 
standing  the  elaborate  and  varied  nature  of  Jjt  Gallois's  ^  ^ 
experiments,  many  of  his  deductions  have  been  called  '^ 
in  question  by  Dr.  W.  Philip,  who,  from  experimenti 
no  leas  elaborate,  has  attempted  to  show  that  muscalsr 
parts,  and  in  particular  the  heart,  can  continue  to  con- 


if  capable.    With  respect  to  the  particular  case  of  the  tract  for  an  indefinile  period  after  the  complete  destme- 

heart,  it  was  asserted  that  it.possesses  nerves,  although  tion  of  both  the  brain  and  spinal  cord,  so  as  eotiKly  to 

perhaps  less  than  some  other  muscles,  and  that  the  use  of  destroy  the  force  of  Le  Gallois's  reasoning,  and  to  gu 

these  nerves  is  to  receive  the  first  impression  of  the  ati-  fiur  towards  establishing  Bauer's  bypoth< 
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bMfT.    We  any  therefore  conclude,  tiiat,  notwithstanditig 
'r^  the  weight  of  ar^ment  in  favour  of  the  opinion  of  the 
^    nearologiats^  which  has,  at  l^st  of  late- years,  given  It 
a  preponderance  in  the  public  estimation,  they  nave  not 
proved  the  point  under  discussion  ;  and'tbat^  althoogfa 
we  admit  the  fkcts  which  they  adduce,  we  may  gtdl 
doabt  whether  the  nervous  inflaence  be  a  necessary 
step  in  the  production  of  muscular  contraction.     In  or« 
der  to  establish  this  point,  we  must  not  only  show  that 
the  nerves  may  be  concerned  in  the  operation,  but  that 
their  action  is  essential  to  the  process.     It  is  admitted 
that  the  nerve  is  frequently  a  necessary  intermedium 
between  the  application  of  the  stimulant  and  the  con- 
traction of  the  fibre,  but  is  this  always  the  case  ?   'To 
this  question  we  are  disposed  to  reply  in  the  nega* 
tive ;  and  we  conceive  it  to  be  clearly  proved  by  Dt% 
Philip,  that  there  are  a  large  class  of  muscular  parts 
which  have  but  little  connexion  with  the  nervous  sys- 
tem, or  are  only  occasionally  subject  to  its  influence. 
This  is  the  cta^e  with  the  parts  which  are  not  under 
the  control  of  the  will,   and  especially  with  the  or- 
gans which  are  concerned  in  those  functions,  which, 
in  their  ordinary  and  healthy  action,  do  not  produce 
perception. 
of       This  very  circumstance  affords  some  presumption  in 
oiim.  favour  of  this  opinion,^  as  well  as  their  being  little 
affected  by  those  causes  which  act  so  powerftilly  upon 
the  voluntary  muscles,  and  still  more  from'  the  anato- 
mical facts  which  were  adduced  by  Haller,  as  well  as 
those  more  recently  brought  forwards  by  Dr.  Philip, 
many  of  which,  we  presume,  it  would  be  diflScult  to 
reconcile  with  the  hypothesis  of  their  antagonists.  The 
result  of  the  Galvanic  experiments, '  which  have  been 
much  insisted  upon,  when  duly  considered,  must  be 
regarded  as  less  favourable  to  the  nervous  theory  than 
has  been  supposed  by  its  advocates.     It  is  indeed  true, 
that,  in  the  contraction  of  the  voluntary  muscles,  the 
influence  may  be  applied  through  the  medium  of  the 
nerves,  but  the  case  is  different  with  those  parts  that 
are  not  under  the  control  of  the  will ;  for  we  find  that 
we  can  produce  no  effect  upon  these  muscles  by  trans* 
mitting  the  Galvanic  influence  to  them  through  their 
nerves,  or  at  least  no  effect  at  all  proportional  to  the 
contractility  of  the  parts.   The  fair  inference  from  these 
experiments  therefore  is,  that  Galvanism  is  one  of  those 
stimulants  that  act  principally  through  the  medium  of 
the  nerves,  while  they  throw  no  light  upon  the  na- 
ture of  the  connexion  between  the  muscular  and  the 
nervous  systems.     We  may  farther  remark  concerning 
this  controversy,   that  no  facts  or  experiments    are 
strictly  applicable  to  it,  except  those  which  refer  to  the 
mvoluntary  muscles ;  and  that  it  is  not  enough  to  prove 
that,  in  certain  cases^  the  stimulant  acts  primarily  upon 
the  nerve,  but  to  show  that  it  does  so  in  every  in- 
stance. 

Sect.  III.  Uses  of  the  Nervous  System, 

wia-     The  uses  of  the  nervous  system  are  two-— to  maiur 

^'  tain  a  connexion  with  the  external  world,  and  to  unite 

^     the  different  parts  of  the  body  into  one  whole.  No  point 

J     in  physiology  is  better  established,  than  that  the  nerves 

are  the  media  by  which  the  external  impressions  are 

conveyed  to  the  brain.     The  eye,  for  example,  is  an 

optical  instrument  adapted  for  receiving  the  ray%  of 

light  and  bringing  them  to  a  focus,  so  as  to  form  an 

image  of  the  <A>ject  on  an  expansion  of  nervous  matter, 

which  communicates  by  the  optic  nerve  with  the  under 

part  of  the.  brain.    Now  it  is  found  to  be  as  necessavy 

for  vision  that  the  nerve  ahoald  be  m  a  perfect  state  u 


rtwt  th»eye  itself  AmU  b»  soond  ,*  and  UindHeag It  as  ?h7*i^«iy* 
eertmly  produoed^  by  »  defect  in  the  one  part  as  in  the  ^""^v^^ 
other;  With  respect  to  "the  muadea  of  voluntary  mo- 
tion, if  the  nerve  which  paasea  to-them  from  the  brain 
be  divided  in  itroouree,  or  even  if  it  be  pressed  upon,  . 
ear  have  its  action  in  any  way  impaired,  motion  is  as 
eertaiinly  destroyed  aa  if  the  muscle  itself  were  injured. 
As  we  always  find  that  the  efl^  of  a  stimulant  upon 
a  muscle  is  completely  obstructed  by  the  division  of  the 
nenne,  although  the  muscle  itself  be  in  a  perfect  state^ 
it  follows^  that  the  action  of  the  nerve,  whatever  it  may 
be,  is  something  propagated  sucoessively  from  the  ex- 
tremities to  the  centre  of  the  system.  It  is  by  a  refer- 
ence to  this  principle  that  we  account  for  the  different 
paralytic  affections  in  which  a  part  of  the  body,  with- 
out any  apparent  injury,  loses  its'  power  of  motion.  In 
some  cases  the  disease  occupies  exactly  one  half  of  the 
body,  when  it  is  found  that  one  of  the  hemispheres  of 
the  brain  is  injured,  and  that  all  the  parts  connected 
with  it  have  their  functions  impaired  }  often  it  is  only 
a  single  limb,  or  even  a  single  muscle,  that  loses  its 
power  of  motion,  and  here  we  are  generally  able  to  de- 
tect some  morbid  cause  situated  between  the  brain  and 
the  injured  part. 

The  second  use  of  the  nervous  system  which  we  2.  To  eon - 
pointed  out  is,  to  connect  the  different  parts  of  the  ani-  "ect  the 
mal  together>  and  to  compose  one  whole  out  of  its  va.*"'"*J^'"** 
rious  powers  and  faculties.  The  functions,  which  more  ®"*  ''°o»«' 
immediately  originate  in  contractility,  are  all  necessa- 
rily depMendent  upon  each  other ;  but  still  it  is  a  kind  of 
mechanical  dependence,  where  we  may  conceive  the 
efiect  to  be  produced  by  the  niere  operation  of  the 
laws  of  impulse  and  chemical  affinity,  and  yet  where 
the  animal  may  have  no  consciousness  of  identity,  and 
where  there  may  be  no  connexion  between  the  various 
operation  except  what  arises  from  theordinary  properties 
of  matter.  This  is,  probably,  very  much  tlie  case  with 
vegetables,  which  possess  some  functions  that  appear 
to  be  analogous  to  those  of  animals,  but  where  we  have 
no  evidence  of  a  nervous  system.  In  animals,  on  the 
contrary,  the  brain  and  nerves  produce  a  connexion  of 
a  different  nature,  where  the  effect  is  transmitted  from 
one  part  to  another  without  any^change  being  produced 
which  can  be  referred  to  mere  physical  agency,  and 
which  is  of  that  kind  usually  denominated  sympathetia 
The  analogy  of  the  inferior  animals  leads  us  to  the  same 
conclusion  respecting  this  use  of  the  nervous  system ; 
we  find,  in  genehil,  that  they  possess  many  of  the  in- 
dividual functions  in  great  perfection,  but  they  have 
not  that  intimate  connexion  with  each  other,  so  that 
their  separate  parts  are  more  tenacious  of  life ;  they 
can  sometimes  even  be  completely  re-produced  when 
they  have  been  destroyed  by  external  violence ;  and> 
in  some  cases,  the  whole  animal  may  be  multipli^  by 
being  cut  into  a  number  of  parts,  in  the  manner  of  a 
vegetable.  In  these  cases,  we  always  find  that  the 
nervous  system  is  either  altogether  wanting,  or  that  it 
is  defective,  consisting  of  a  number  of  nervous  cord», 
Mrithout  any  centre  in  which  they  unite ;  or,  if  there  be 
a  brain,  it  is  small  in  proportion  to  the  nerves  that 
proceed  from  it. 

This  view  of  the  use  and  operation  of  the  nervous  It  there  a. 
system  may  throw  some  light  upon  a  question  which  scnaorium^ 
has  been  frequently  agitated,  whether  there  be  a  sen«  '^ 

sorium  commune,  a  part  of  the  nervous  system  to  whidi 
all  impressions  are  referred  before  they  excite  percep* 
tions  ?  Another  question  has  been  stated,  which  is  very 
nearly  of  the  same  import,  whether,  when  an  impres- 
sion be  made  upon  an  organ  of  sense^  as>  for  example^ 


commune? 
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PhTftioiogy.iipon  the  eye,  ihe  perception  exiitt  in  tbe  eye  or  in  the 
'"^'yT^  •brain?  Tbe  general  result  of  our  experience  leadt  us 
to  believe,  that  there  is  a  oonmon  centre  of  sensation ; 
and  that,  in  the  human  subject,  it  exists  in  the  brain. 
We  have  no  consciousness  of  any  impressions  made  up« 
on  the  organs  of  sense  when  their  nervous  communicft- 
tion  with  tbe  brain  is  destroyed ;  and,  farther>  it  has 
been 'found,  that,  when  a  change  has  been  produced 
upon  the  brain,  similar  to  an  impression  that  nad  been 

Ereviously  transmitted  to  it  from  an  organ  of  sense*  it 
as  been  mistaken  for  a  recent  impression ;  this  is  a 
well-known  occurrence  in  dreams,  and  in  various  mor- 
*  bid  states  of  the  brain,  where  we  frequently  mistake 
ideas  for  perceptions.  We  likewise  find  that  persons 
who  have  had  the  eyes  entirely  destroyed  after  they 
have  arrived  at  years  of  maturity,  can  form  as  perfect 
conceptions  of  visible  objects  as  those  whose  eyes  are 
in  a  sound  state,  when  any  associations  tend  to  recal 
such  perceptions  to  the  mind,  making  due  allowance 
for  the  length  .of  time  that  may  have  elapsed  since  the 
impressions  were  originally  received. 
Where  Many  of  the  facts  which  were  mentioned  above, 

•ituated.     when  we  were  considerins  the  nature  of  the.  connexion 
between  the  muscular  and  the  nervous  systems,  lead  us 
to  the  conclusion,  that  there  is  a  sensorium  commune, 
and  that  this  has  its  seat  in  the  brain.    Physiologists 
have  not,  however,  been  satisfied  with  assigning  the 
brain  in  general  as  the  common  centre  of  sensation ; 
but  they  have  endeavoured  to  find  out  some  particular 
part  of  it,  which  may  be  regarded  as  the  essential  organ 
to  which  all  the  rest  are  subservient    The  investiga- 
tion is  certainly  a  curious  one ;  and,  although  it  may 
have  been  rendered  ridiculous  by  the  whimsical  opi- 
nions to  which  it  has  given  rise,  it  is  in  itself  a  legiti- 
mate object  of  inquiry^ 
Kifect  of        Two  plans  have  been  adopted  to  ascertain  the  seat 
injuries  of  of  this  Supposed  centre  of  our  sensations  ;  the  first  has 
t  ie  brain,  consisted  in  examining  the  brain  after  its  different  parts 
have  been  injured  by  accident  or  disease,  and  noticing 
what  effects  were  produced  on  the  faculties ;  the  other 
proceeded  upon  the  principle  of  actually  tracing  up  the 
nerves  to  some  one  spot  within  the  cranium,  where,  it 
was  supposed,  their  s«:tions  might  terminate.     With 
respect  lo  tbe  first  of  these  methods,  the  correspondence 
between  the  injury  of  the  brain  and  the  loss  of  any 
particular  faculties,  we  have  not  yet  been  able  to  obtain 
any  very  decisive  results.    Jt  seems,  indeed,  to  be  es* 
tabiished,  that   the  external  cineritious  part  of  the 
brain  is  less  sensible  than  the  medullary  part ;  and  we 
have  many  examples,  in  which  large  portions  of  the 
former  have  been  removed  or  destroyed  without  any 
material  injury  to  the  powers  or  functions  either  of  the 
body  or  the  mind.    There  are  also  many  curious  and 
welUauthenticated  cases  on  record,  where  different  parts 
of  tbe  medulla  of  the  brain  have  been  destroyed ;  and 
«ven  such  as,  from  their  ibrm  and  texture,  or  from  their 
aituation  with  respect  to  the  organs  of  sense,  might  have 
'  been  supposed  the  most  essential,  and  yet  the  fiiculties 
Hydrooe.   have  remained.     It  occasionally  happens  that  water 
l>haiui.       collects  in  the  ventricles  at  the  base  of  the  brain,  and, 
if  the  effusion  be  not  too  rapid,  or  if  the  skull  yields  to 
the  distending  force,  so  that  the  pressure  be  not  too 
suddenly  applied,  life  may  be  preserved  for  a  long 
time.    When  such  cases  are  examined  after  d^th,  tbe 
ibrm  and  texture  of  the  brain  is  found  to  be  completely 
altered ;  and  it  has  been  even  supposed,  that  a  consi- 
derable portion  of  the  cerebral  matter  has  been  remov- 
ed by  the  action  of  tbe  absorbents.    An  alteration  of 
Chis  kind  must  be  extremely  slow,  so  that  we  may^ven** 


tufe  to  assert,  thati  for  aome  time  before  desth,  AeAjft^y 
head  must  have  been  nearly  in  the  same  state  as  it  it  ""^ 
found  upon  dissection,  yet  the  faculties,  both  physical 
and  intellectual,  have  remained  in  tolerable  perfection, 
and  the  patient  has  suffered  rather  from  general  indis. 
position,  and  from  the  inconvenience  of  an  unwieldy 
head,  disproportioned  to  the  rest  of  the  body,  than 
from  any  direct  ii\jury  or  diminution  of  the  nerYoua 
powers. 

Nor  has  any  great  degree  of  success  attended  the  Attend 
attempts  which  have  been  made  to  discover  tbe  temo^t^^^ 
rium  commune,  by  tracing  the  nerves  of  the  different^*  "'^ 
organs  of  sense  up  to  one  spot  within  the  brain,  al-^'[^ 
though  this  has  been  attempted  by  some  very  learned 
and  skilful  anatomists.  Indeed  the  general  result  of 
our  inquiry  respecting  the  aensorfum  commune  ii, 
that  it  is  rather  the  bram  in  its  whole  extent  which  is 
to  be  regarded  as  the  common  centre  of  seniation, 
than  any  particular  part  of  it ;  on  the  contrary,  it  is 
probable  that  different  portions  of  the  brain  have  di& 
ferent  functions,  or  are  more  immediately  subservient 
to  different  faculties,  and  therefore  that  the  integrity  of 
the  whole  is,  at  least  to  a  certain  extent,  necessary  for 
the  due  performance  of  the  nervous  functions. 

This  doctrine,  of  the  different  parts  of  the  brain  ex-  ^'fm 
ercising  different  functions,  was  first  explicitly  ad-''"^ 
vahced  by  Willis,  who  thought  that  he  nad  proved^ 
this  to  be  the  case  with  respect  to  tbe  cerebrum  and 
tbe  cerebellum,  the  one  belonging  more  immediately 
to  the  organs  of  sense  and  the  mental  faculties,  tbe 
other  to  the  n;u8cle!.    Willis's  particular  hypothesis 
is  not  now  conceived  to  be  correct,  but  tbe  principle 
upon  which  it  was  founded  is  generally  admitted,  that 
the  cerebrum  and  cerebellum  serve  different  parposei 
in  tbe  animal  economy,  although  it  may  not  be  in  our 
power  to  assign  the  nature  and  extent  of  their  respec- 
tive  powers.    It  is  well  known  that  this  idea  has  of 
late  been  carried  to  a  much  greater  length  than  it  was 
by  Willis,  even  so  far  as  to  assign  separate  organs,  not 
only*  for  the  powers  which  are  more  particularly  de- 
pendent upon  sensation  and  motion,  but  even  for  all 
the  different  mental  faculties ;   this  subject,  however, 
will  be  more  fully  considered  in  a  subsequent  part  of 
the  article. 

The  metaphysicians  of  the  seventeenth  and  eighteenth  ScitoTi 
centuries  were  very  anxious  to  discover  the  seat  of  the*^' 
soul,  an  inquiry  which  every  one  is  now  well  aware 
must  be  entirely  fruitless.  It  would  be  an  absolute 
waste  of  time  to  relate  all  the  different  discussions 
that  took  place  on  this  subject,  or  to  attempt  to  rescue 
them  from  the  merited  oblivion  into  whicn  they  have 
fallen ;  but,  as  a  matter  of  literary  history,  it  may  not 
be  improper  to  allude  to  an  opinion  which  was  main- 
tained by  Descartes,  and  which,  from  the  celebrity  at* 
tached  to  his  name,  was  for  some  time  favourably  re- 
ceived,  viz.  that  the  seat  of  the  soul  is  in  the  pineal 
gland.  The  situation  of  this  gland,  and  the  manner  in 
which  it  is  protected  from  external  injury,  appeared  to 
point  it  out  as  serving  some  useful  purpose ;  and  upon 
examining  tbe  brain  of  certain  idiots,  it  was  discovere«i 
in  these  cases  to  contain  a  quantity  of  silex.  This 
earthy  matter  was  conceived  to  be  a  morbid  depositioo, 
and  it  was  hastily  concluded  that  it  must  have  the  ef- 
fect of  interrupting  the  functions  of  the  part,  and  that 
the  idiotism  of  the  subjects  in  question  depended  upon 
this  cause,  hence  affording  us  a  proof  of  its  being  tbe 
proper  aeat  of  the  intellect  We  have,  however,  learn. 
ed  since  the  time  of  Descartes,  that  earthy  mstter  is 
always  found  in  the  gland,  so  that  the  hypothesis  of 
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gg^.thii  phUosopher  Is  .entirely  n^itbout  fooadalion.    But    is  ezerciaed  by  the  nerves  and  spintl  cord,  and  that  of  Phjifoiogy. 

i^ilthotigb  it  may  appear  that  ve  are  not   able    to    perception  and  volition,  more  imtinediately  depending  v-ii^v*^!  J 
point  out  any  one  part  of  the  cerebral  mass,  aa  the  more    upon  the  brain«  or  upon  the  brain  in  conjunction  with 
immediate  centre  of  sensation^  there  are  certain  points    the  nerves.    To  these  two  powers  or  classes  of  func« 
coonscted  with  this  subject  which  it  is  important  to  at-    tions»  we  must  add  a  third  class  of  intellectual ;  but  * 

I  tend  to.  Dr.  Philipj  whose  reseatches  on  the  nervous  the  nature  of  these,  as  well  as  the  connexion  which 
lystem  sre  peculiarly  valuable,  has  shown  that  the  ac«  they  have  with  the  physical  part  of  our  frame,  is  gene* 
tion  of  the  nerves  is  different  from,  and  independent  of  rally  regarded  as  being  essentially  di&rent  from  the 
that  of  the  brain ;  and  he  designates  them  respectively  two  former  classes,  with  respect  to  these  two  classes, 
by  the  names  of  the  nervous  and  the  sensorial  power,  the  mere  nervous  and  the  sensorial  functions,  as  con- 
It  would  appear  that  the  former  of  these  consists  sim-  trasted  with  the  intellectual,  we  observe  that  Uiey  exist. 
ply  in  the  transmission  of  certain  effects  from  one  part  in  very  different  d^ees  in  different  classes  of  animals ; 
of  the  system  to  another,  which  takes  place  without  the  and  it  has  been  a  subject  of  investigation  by  Anato* 
intervention  of  the  brain,  while  the  latter  consists  in  mists,  whether  we  can  trace  any  correspondence  be- 
the  functions  of  perception  and  volition,  in  which  the  tween  the  respective  states  of  these  functionis  and  the 
nerves  and  the  brain  are  both  concerned.  It  is  ob-  different  parts  of  the  nervous  system.  Many  of  the 
viously  to  the  latter  of  these  powers  alone  that  the  inferior  animals  possess  the  nervous  and  sensorial  func- 
inquiry  respecting  the  common  centre  of  sensation  can  taons  in  a  more  acute  state  than  man,  but  man  decided- 
refer;  and  there  are  certain  circumstances  which  seem,  ly  excels  them  all  in  his  intellectual  powem 
to  render  it  probable  that  different  parts  of  the  ence-  The  great  size  of  the  human  brain,  compared  to  Great  tiie 
pbalonare  respectively  concerned  in  the  functions  of  that  of  other  animals,  was  observed  by  Aristotle;  ando^thebu* 
perception  and  volition.  be  laid  it  down  as  a  general  principle,  that  the  £u:ul-™'"  ^"^^ 

An  analogical  ailment  in  favour  of  this  opinion    ties  of  the  brain  are  in  proportion  to  its  size,  when* 
Dsy  be  derived  from  a  very  curious  observation  which    considered  in  relation  to  that  of  the  whole  body.    But- 

il'has  been  lately  made  by  Mr.  C.  Bell,  on  the  spinal  although  this  rule  appears  to  hold  good  with  respect. 
nerves.  These  nerves  have  a  double  origin ;  one  set  to  many  of  the  animals  which  fall  under  our  daily  ob- 
of  their  filaments  proceeding  from  the  anterior,  and  the  aervation,  there  are  several  important  exception's.  The 
other  from  the  posterior  part  of  the -spinal  coluinn;  modems  have  discovered  that  in  some  of  the  mamma^ 
and  it  has  been  discovered  by  this  eminent  anatomist,  lia,  the  proportion  of  the  size  of  the  brain  to  the  body 
that  if  the^anterior  filaments  are  divided,  the  part  to  is  equal  to  that  of  the  human  subject,  and  that  there 
which  the  nerve  is  sent  is  deprived  of  voluntary  mo-  are  certain  species  of  birds,  in  which  the  proportionate 
tioD,  while  the  division  of  the  posterior  filaments  de-  size  is  even  greater.  In  man,  the  average  ratio  of  the 
itroys  its  sensation.  Now  there  appears  some  ground  weight  of  the  brain  to  that  of  the  whole  body,  is  about 
for  supposing  that  the  anteriw  part  of  the  o^umn  is  l-28th;  in  the  dog,  about  l-l60tb;  in  the  horse 
more  directly  connected  with  the  cerebrum,  and  the  about  l-400th ;  in  the  elephant  about  l-500cli,  while 
posterior  with  Uie  cerebellum;  and  hence  we  may  con-  in  the  Canary  bird  it  is  l-14th;  but  these  numbers 
jecture,  that  these  two  parts  are  respectively  the  more  evidently  bear  no  ratio  to  the  faculties  of  the  respec-^ 
immediate  seats  of  the  two  faculties.  tive  animals. 

Mr.  Bell  has  also  brought  to  light  another  very  in-        An  observation  has   been  made  by  Sosmqierring,  Proportion 

'  tereating  circumstance  in  the  anatomy  of  the  nerves,    which  appears  to  be  much  more  correct,  and  to  which  of  the 

^  which  throws  considerable  light  upon  their  operations    we  have  hitherto  met  with  no  exceptions,  that  the. brain  to 
snd  upon  their  connexion  with  the  other  parts  of  the    functions  do  npt  correspond  to  the  size  of  the  brain  ^^' "^'^^ 
animal  economy.    He  arranges  all  the  nerves  into  two    compared  with  that  of  the  body,  but  to  the  size  of  the 
classes ;  to  the  first  of  these  he  gives  the  title  of  sym-    brain  compared  to  the  aggregate  bulk  of  the  nervee 
metrical  or  original,  and  to  the  second  of  irregular  or    that  proceed  from  it.     In  Siose  cases  where  the  size  of 
niperadded.     l*he  first  set  consists  of  the  fifth  pair  of    the  brain  is  as  great  or  even  greater  than  that  of  man,. 
the  cranial  and  of  all  the  spinal  nerves :   they  resemble    comparing  it  with  the  bulk  of  the  whole  body, '  we 
each  other  in  the  mode  of  their  origin,  and  in  the  cir-    shall  find  it  to  be  very  small  when  compsred  with  the 
cnmstance  of  their  passing  laterally  to  the  two  halves  of    size  of  the  nerves  that  proceed  from  it,  thus  seeming  to 
the  body,  the  two  sides  having  no  connexion  with  each    prove  that  acuteness  of  the  organs  of  sense,  or  of  the 
other,  and  are  distributed  to  all  the  voluntary  muscles,    sensorial  functions,    is   more    particularly   connected 
The  second  set,  which  arise  principally  from  the  me-    with  the  nerves,  and  that  the  intellectual  powers  have 
duUa  oblongata,  or  the  parts  contiguous  to  it,  proceed,    their  seat  in  the  brain,  or  that  these  are  the  organs  to 
in  a  very  irregular  manner,  to  all  ^e  organs  which  are    which  the  respective  nervous  operations  are  more  espe» 
concerned,  eiuter  directly  or  indirectly,  in  the  function    dally  attached.    It  may,  however,  be  supposed,  tnat 
of  respiration;  hence  they  may  be  called  the  respira-    the  size  of  the  nervous  system  is  a  less  important  cir- 
tory  nerves.'    They  pass  from  one  organ  to  another  in    cnmstance  than  the  perfection  of  its  organization ;  but 
the  moat  irregular  manner,  connecting  them  together,    this  is  a  subject  which  is  entirely  involved  in  ob- 
crossing  the  symmetrical  nerves,  and  uniting  the  two    scurity,  for  although  considerable  pains  have  been  taken 
hslves  of  the  body.    The  parts  to  which  they  are  dis-    to  develop  the  minute  texture  of  the  brain,  so  far  as- 
tributed,  are  not  under  tne  control  of  the  will,  and    we  are  aware,  no  attempts  have  been  made  to  establish 
they  appear  to  be  principally  concerned  in  what,  ac-    any  comparative  observations  on  this  point, 
cording  to  Dr.  Philip,  may  be  styled  simple  nervous        The  use  of  the  ganglia  is  a  question  which  has  given  Ute  of  the 
action,  t.  e.  in  transmitting  the  nervous  influence  from  '  rise  to  much  discusaion,  but  which  still  remains  undo-  ganglia, 
one  part  to  another  without  exciting  perceptions.  cided.    From  their  situation,  and  the  manner  in  which 

The  conclusion  then  that  we  form  respecting  the    they  ^  are  composed,  it  has  been  thought  that  they  serve 
nervous  system,  and  its  functions,  are,  that  it  has  two    to  produce  a  more  perfect  connexion  or  sympathy  be- 
distinct  powers,  that  of  transmitting  impressions,  which   tween  the  different  parts  of  the  body ;  but  diis,  so  far 
VOL.  XVI.  pajtT  II.  3  z 
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Fhysioiogy.  a9  we  are  able  to  judge,  might  have  been  accxHnplished  keart  is  a  hollow  nrnacle,  cotkpoM  of  maiKirfttroiyftyii 

^  by  the  mere  union  of  the  nerves,  as  in  the  plexuses,  longitudinal  fibres,  forming  an  irregular  con^  tnd^ 

without  the'  additional  apparatus  which  is  found,  in  the  leaving  an  internal  c^avity.     The  outside  of  the  hurt 

ganglia.     Many  writers  of  considerable  authority  have  is  covered  with  a  strong  membrsne,  and  the  intenuj 

supposed  thfft  these  organs  are  to  be  regarded  as  small  cavity  is  also  lined   with  the  same  sabstanos;  the 

subsidiary  brains,  affording  independent    sources   of  muscular  part  is  copiously  suppNed  with  blood-yesKb, 

nervous  power,  and  constituting  a  number  of  minor  but  it  is  generally  described  as  possessing  few  ticmg 

seats  of  sensation;  but  we  have  no  sufficient  evidence  in  proportion  to  its  bulk.     It  is  suspended  from  itt 
of  this  being  the  case;  and,  upon  the  whole,  it  appears 
the  most  prudent  to  confess  our  ignorance  of  the  sub- 
ject. 


CHAP.  Vf. 


or  T«B  CIRCULATION  OF  TUK  BLQOIK 


ration. 


base  by  the  great  blood-vesseh,  which  form  the  tninki 
of  the  sanguiferous  system,  and  it  is  encloMd  in  a 
membranous  purse,  called  the  pericardium.    The  in. 
lerior  of  the  heart  is  divided  into  two  distinct  csfitie«, 
named  ventricles ;  and  there  are  two  membranous  bags 
4t  the  base  of  the  heart,  calted  aorides,  fanning  in  all 
four  separate  cells,  each  of  the  auricles  conununicttJng 
with  its  corresponding  ventricle,  while  neither  the  so- 
ricles  nor  the  ventricles  have  any  direct  communica- 
tion with  each  other.    Aitho«gh  the  auricles  may  be 
Circulation      ApTBR  these  remarks  upon  the  nature  of  contract!*    denominated    membranous    bodies,    when   compared 
of  the         lity  and  sensibility,  we  must  proceed  to  the  considera-    with  the  ventricles,  yet  'they  are  plentifully  furniihed 
biooii         tion  of  the  different  functions  which  depend  upon  the    with  muscular  fibres,  and  possess  the  power  of  coo- 

action  of  these  powers;  and,  according  to  the  plan    traction. 

which  has  been  laid  down,  ^e  shall  begin  with  those        The  use  of  the  heart  is  to  receive  the  blood  diit  is  Ck^ 

operations   which    Sre  more  particularly  referable  ta    brought  to  it  from  the  veins,'  and  to  propel  it  along 

the  contraction  of  the  muscular  fibre.    Of  thesci  the    the  arteries;  and  this  it  accomplishes  by  the  contnc- 

circulation  of  the  blood,  on  every  account,  holds  the  tion  of  its  fibres,  in  consequence  of  which  its  carides 
Its  import,  first- rank.  Although  the  animal  functions  act  as  it  are  diminished  in  size.  But  the  simple  diminuticm  of 
ance.  were  in  a  circle,  and  are  so  intimately  connected  to-    the  cavities,  and  the  pressing  out  of  the  blood,  woald 

gether,  that  the  intermission  of  any  one  of  them  is  fol-    not  be  sufficient  for  the  purpose  of  the  circulation; 

lowed  by  some  disturbance  of  the  system^  yet  the  cir-    for  it  is  not  only  necessary  that  the  blood  be  roovedt 

culation  of  the  blood  seems  to  be  that  from  Which  all    but  that  it  be  moved  in  the  proper  direction.    For 
'  the  rest  derive  their  origin,  and  which  is  the  most  es*    this  purpose  the  heart  is  furnished  with  a  curious  me. 

sential  to  the  w^ll-being  of  the  whole.  In  the  ^ore  dianism  of  valves,  which  are  attached  to  the  orifices 
Compared  perfect  animals,  respiration  is  indeed  as  necessary  for  of  the  ventricles  and  the  arteries,  and  which  are  so  ar- 
with  respi.  existence  as  the  circulation;  but  if  we  may  be  allowed    ranged,  that  when  the  heart  contracts,  and  the  blood 

the  expression,  it  is,  as  it  were,  only  incidentally  so,    is  forced  out,  the  current  is  necessarily  directed  in  tbe 

because  by  respiration  we  induce  that  state  of  the    proper  course. 

blood  which  amparts  to  the  muscles,  an<l  tothe  ven«-        When  the  blood  leaves  the  heart,   it  is  sent  wicb.\ni 

tricles  of  the  heart  among  the  rest,  their  power  of    considerable  force  into  the  large  trunks  of  the  arteries; 

contraction.      In  many  of  the  inferior  animals  this    these  vessels  soon  begin  to  ramify  in  various  direc< 

change  in  the  blood  is  brought  about  by  a  different 

kind  of  apparatus,  so  that  the  functioivof  respiration  is 

altogether  superseded;    but  there  is  no  animal,  in 

which  we  have  distinct  organs  and  a  vascular  system, 

where  the  fluid  is  not   carried  about   by  something 

equivalent  to  the  circulation. 

We  have  already  remarked  that  the  circulation  is,  in 

respect  of  time,  the  first  function  which  we  are  capable 

of  observing  in  the  young  animal  during  its  foetal  ex-> 

istence.     Haller  informs  us  that  he  was  distinctly  able 

to  trace  the  rudiments  of  the '  future  heart  in  the 

chicken  during  incubation,    for    some  time    before 

he    could    cleariy    observe   either   the  brain  or  the 

lungs.      With  respect  to  the  relative  importance  of    brought  back  to  the  heart,  and  is  again  propelled  from 
portance  ^^^^  tieart  and  the  brain,  it  may  be  remarked,  that  al-    this  organ,  along  the  arteries  of  the  systemic  chvob- 

though  both  of  them  are  equally  necessary  for  the    tion,  to  all  parts  of  the  body.      The  arteries  wbidi 

functions  of  the  most  perfect  animals,  yet  we  can  easily    perform  thjs  office  of  conveying  the  blood  from  tbe 

conceive  that  simple  existence  may,  for  some  time, 

be  sustained  without  the  intervention  of  any  of  the 

faculties  which  originate  from  the  nervous  system, 

but  that  the  nenrous  system  cannot  act  for  the  shortest 

interval  without  a  due  supply  of  blood  from  the  heart, 

or  some  analogous  organ.    Upon  the  whole,  therefore, 

we  are  to  regard  the  heart  as  the  centre  of.  the  animal 

frame,  which  serves  to  unite  the  various  functions,' 

however  different  in  their  natmv  and  operations,  into 

one  connected  vital  system. 
DeacrtptioB     The  organs  of  circulation  may  be  divided  into  three    length  it  arrives  at  the  large  trunks,  and  is  pooR<d 
"^  ^^^         paru,  the  heart,  the  arteries,  and  the  veins.    The    from  them  into  the  heart.    The  veito  fcaemble  fbe 
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tions  to  all  parts  of  the  body,  until  at  length  they  are 
reduced  to  vessels  too  sinall  -to  be  traced  by  the  ere, 
or  even  by  tbe  microscope.  There  are  in  tbe  bodj 
two  distinct  sets  of  arteries,  which  are  distributed  to 
different  organs,  and  serve  very  different  purposes  in 
the  animal  economy ;  one  of  these  is  sent  to  the  Isngi, 
the  other  to  all  the  remaining  parts  of  the  body ;  ^« 
former  constitutes  the  pulmbniic,  the  latter  the  systsoic 
circulation.  On  this  subject  we  shall  at  present  only 
observe,  that  before  the  blood  can  be  employed  in  tbe 
various  functions  of  the  body,  it  is  necessary  for  it  to 
undergo  a  certain  change,  which  is  effected  in  tbe 
lungs.      After   it  has  undergone  this  change,  it  if 


heart,  are  flexible  elastic  tubes,  principally  composed 
of  membrane,  but,  as  is  generally  supposed,  oaowa* 
ing  also  a  quantity  of  muscular  fibres,  which  gi^ 
them,  to  a  certain  extent,  the  poii^er  of  contraetini^i 
and  consequently  of  propelling  their  contents.  Ulien  Voc 
the  blood  has  been  transmitted  by  the  arteries  towards 
the  extremities,  it  is  i«tumed  to  the  heart  by  the 
veins,  being  first  received  into  their  minute  extreni* 
ties,  and  <»rried  from  larger  to  smaller  branches,  coo- 
traiy  to  what  takes  place  in  tbe  arteries,  until  st 
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r*  arteries  in  being  membianoiis  tubes,  but  tbey  differ    coneequence  of  die  prejudice  thtt  wn  incited  agftinetPHy*toii»i;.k. 

^  from  them  in  possessing  a  less  firm  texture,  in  being    bim;  but  he  livecllong  enough  to  witness  the  triumph  '"^'^y^'^ 
without  muscuiar  fibres^  and  in  having  a  number  of    of  truth  over  the  cavite  of  his  enemies^  and  finally  saw 
vilves  10  different  parts  of  their  course,  whereaa  the    his  doctrine  almost  universally  adopted. 

iiteries  jiave  no  valves,   except  at  their  oommenceki  Although  it  might  seem  unnecessary  to  adduce  a  Prooft  ad-  ' 

ment  formal  train  of  arguments  in  support  of  a  theory  which  duced  by 

'      We  shall  now  trace  the  progress  of  the  blood  through  is  no  longer  opposed,  yet  it  may  be  useful  to  review  Harvey, 

the  heart  and  along  the  vessels ;  and  it  will  be  peru  the  nature  of  the  prooft  which  were  brought  forward 

oeived,  that  every  portion  of  it  makes  two  complete  by  Harvey,  as  they  constitute  a  series-  of  important   , 

circuits,  before  it  arrives  again  at  the  same  point  in  facts,  which  throw  considerable  light  upon  the  struo- 

the  circulation.     We  mvr  conveniently  begin  with  •  ture  and  properties  of  the  sanguiferous  system.    The- 

thatpart  where  the  blood  enters  the  heart,  when  it  proof  that  the  circulation  proceeds  in  the  course  which 

leaves  the  systemic  veins,  or  those  which  belong  to  the  has  been  described  above,  is  derived  partly  from  ob* 

greater  circulatiqn.    It  is  received  into  the  right  au-  servations  and  experiments  made  on  living  animals^ 

ride,  and  is  poured  from  this  into  the  right  ventricle  ;  and  partlv  from  the  anatomical  structure  of  the  organs 

when  the  ventricle  becomes  distended,  it  contracts,  concerned.  ^  If  we  open  the  chest  of  a  cold-blooded  I mpecttoii' 

aod  the  valves  Which  are  at  its  mouth,  closing  np  the  animal  during  life,  and  bring  the  heart  into  view,  we  p^  <^«  i*^. 

passage  into  the  auricle,  it  is  necessarily  forced  into  may  observe  its  alternate  contraction  and  dilatation  '"^  ^^•'^ 

the  pulmonary  artery.     The  pulmonary  artery  carries  proceeding  with  considerable  regularity.    For  a  short 

the  blood  through  the  lungs,  along  what  is  called  the  space  of  time,  the  heart  lies  at  rest,  and  suffers  itself  to 

lesser  or  pulmonic  circulation,   where  it  undergoes  be  distended  with  blood ;  then  it  is  suddenly  seen  to 

that  pecuUar  change  which  fits  it  for  the  support  of  rise  up  on  its  basis,  to  shorten  its  fibres,  and  to  expel 

life ;  it  is  brought  back  in  this  altered  state  to  the  lef^  its  contents.    During  this  period  it  strikes  the  ribs, 

auricle,  and  from  this  into  the  left  ventricle.    The  left  and  produces  what  is  called  the  beating  of  the  heart« 

Tentride,  when  filled  with  bloody  contracts ;  and  the  From  an  inspection  of  the  mechanism  of  the  valveSi  Action  or 

falves,  preventing  the  fluid  from  returning  into  the  au»  we  perceive  that  it  is  impossible  for  the  blood,  to  return  the  valvct.. 

ride,  it  is  sent  into  the  aorta,  or  the  grand  trunk  of  into  the  auricles,  but  that  there  will  be  no  obstacle  to 

the  systemic  arteries.  It  is  transmitted  by  this  through  its  entrance  into  the  arteries ;  they  therefbre  beoome 

the  minute  arteria)  branches,  to  all  parts  of  the  body  ;  distended  with  blood.    The  valves,  which  are  at  the 

from  these  it  is  received  by  the  extremities  of  the  veins,  commencement  of  the  arteries,  will  prevent  any  bloed 

passes  from  them  into  the  large  veins,  and  so  to  the  which  has  once  entered  them  from  returning  to  the 

vena  cava,  the  main  trunk  of  the  systemic  veins,  heart ;  it  must  opnsequentlv  be  carried  forwards  into 

whence  it  is  finally  delivered  into  the  right  auricle  of  the  minute  extremities  of  the  arteries,  and  firom  these 

the  heart.  it  must  pass  into  the  veins,  proceeding  from  the  smali« 

A  very  casual  observadon  of  the  phenomena  of  the  er  to  the  larger  vessels^  until  it  arrives  at  the  vena  cava, 

living  body  was  sufficient  to  prove  that  the  blood  is  whence  it  is  delivered  into  the  right  side  of  the  h^art. 

perpetually  in  motion ;  but  the  nature  of  this  motion.  As  there  is  no  direct  communication  between  the  two 

or  the  course  which  it  pursues,  was  unknown  to  the  auricles  and  the  two  ventricles,  it  cannot  pass  from  the 

andents..    They  had  many  unfounded  speculations  right  to  the  lefr  cavities  without  traversing  the  pulmo« 

npoD  the  subject,  which  it  is  not  necessary  to  relate,  nic  eircnktion,  which  may  be  regarded  as  a  smaller  , 

although  they  are  sanctioned  by  veiy  high  authority,  circle,  interposed,  as  it  were,  between  the  right  ven- 

Some  approaches  to  the  true  theory  of  the  circulation  tride  and  the  right  auricle.    The  valves  of  these  parte 

wtre  made  by  Cesalpini,  who  flourished  in  the  sixteenth  point  out  the  current  to  be,  as  we  have  described  it  in 

century ;  but  the  honour  of  this  great  discovery,  which  the  systemic  circulation,  from  the  ventricle,  first  along 

is  generally  regarded  as  the  g..*eatest  that  ever  was  the  artery,  and  afterwards  through  the  veins. 

made  in  anatomy  or  physiology,  is  due  to  our  illus«  '  That  the  passage  of  the  blood  along  the  arteries  is  Billet  of 

trioua  countryman  Harvey.     He  completed  the  dis-  from  the  heart  towards  the  extremities,  is  well  illus*  I'S^^tn^e* 

oovery  about  the  year  l620,  but,  with  a  rare  degree*of  trated  by  the  effect  of  ligatures  placed  upon  them ;  for  ^^^^ 

philosophical  forbearance,  he  spent  eight  years  in  di-»  in  this  case  we  find  that  the  part  of  the  artery  between  ^  "    ** 

gesting  and  maturing  his  ideas,  when  they  were  at  the  ligature  and  the  heart  is  distended,  while  the  mof« 

length  given  to  the  world,  in  a  short  tract,  written  remote  part  becomes  partially  emptied  of  blood.    The 

with  remarkable  clearness  and  perspicuity,  which  has  same  circumstance  is  exemplified  in  wounds  of  the  ar* 

been  justly  characterized  **  as  one  of  the  most  admir-  teries,  where  the  upper  part  of  the  vessel  is  seen  to  send 

able  exaiAples  of  a  series  of  arguments  deduced  from  out  jets  of  blood,  corresponding  vrith  the  action  of  the 

observation  and  experimenti  that  ever  appeared  on  any  heart,  while  only  a  slio^ht  discharge  issues  from  the 

lubjecf    The  manner  in  which  this  disooTery  wae  lower  part  t>f  the  divided  vessel.  ^  The  reverse  of  all 

feceived  by  the  public  forms  a  curious  and  instructive  this  happens  from  h'gatures,  or  wounds  of  the  veins : 

occurrence  in  the  histoiy  of  philosophy.    Harvey,  for  here  the  distention,  or  the  stream  of  blood,  occurs  in 

•ome  time,  scaredy  obtained  a  single  convert,  and  he  the  part  of  the  vein  more  remote  from  the  heart,  while 

was  assailed  by  a  violent  clamour  for  having  ventured  the  part  contiguous  to  the  heart  becomes  relaxed  and 

tocallinquestion  the  authority  of  Aristotle  and  Galen,  emptied. 

After  some  time,  however,  it  was  found  that  the  doe-  The  curious  operation  called  transfusion,  proves  the  Operatioa 

trine  was  true,  and  his  opponents  were  then  driven  to  course  of  the  blood  to  be,  as  we  have  described  it,  from  of  transfu- 

a  new  speciee  of  attack ;  they  asserted  that  what  had  the  arteries  into  the  veins.     In  this  process,  which  "^^"'  . 

been  brought  forward  aa  a  new  discovery  was  in  fact  seems  to  have  been  first  practised  by  Lower,  the  artery 

only  borrowed  from  the  writings  of  the  andents;  and  of  one  animal  is  connected  by  a  tube  with  the  vein  of 

psBssffes  were  produced,  although  warped  and  strained  another,  When  we  find  that  the  first  animal  is  emptied 

in  a  thousand  ways,  to  meet  this  allegation.   It  is  even  of  blood,  while  the  second  becomes  pretematurally 

isid  that  Harvey  suffered  in  his  medicid  practice,  in  distended  with  it    By  permitting  the  blood  of.  the 
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second  anisml  to  escape  through  on  opening  from  its 
veins,  the  greetest  psrt  of  the  blood  in  the  Mdy  may, 
in  this  way,  be  changed,  and  at  a  time  when  diseases 
were  thought  to  depend  upon  some  morbid  qualities 
residing  in  the  fluids,  the  operation  of  transfusion  was 
held  op  as  a  most  important  method  of  restoring  the 
health  ;  and,  repugnant  as  it  now  appears  to  our  feel- 
ings, the  blood  of  lambs  or  calves  was  actually  trans- 
mitted  into  the  vessels  of  persons  labouring  under  dif- 
ferent diseases,  or  debilitated  by  old  age. 

Besides  these  proofs  of  the  direction  of  the  blood 
through  the  sanguiferous  systerik,  the  observations  that 
were  made  bj  the  microscope  may  be  mentioned  among 
the  points  that  were  insisted  upon  by  Harvey  and  his 
ocmtemporaries.  Malpighi  taught  us  the  method  of 
rendering  the  circuiation  visible  to  the  eye»  by  apply- 
ing this  instrument  to  the  web  of  a  frog's  foot,  or  other 
transparent  membrane  in  the  cold-blooded  animals, 
when  we  have  the  interesting  [ippearance  presented  to 
US,  of  the  arteries  projecting  the  blood  in  successive 
waves,  which  is  returned  in  a  uniform  stream  by  the 
veins.  But  although  the  two  kinds  of  vessels  may  be 
distinctly  perceived,  as  well  as  the  difference  in  the 
motion  of  their  contents,  we  are  not  able  to  trace  their 
connexion  with  etch  other,  nor  the  relation  which  they 
bear  to  the  other  parts  of  the  sanguiferous  system.  ' 

The  regularity  with  which  these  actions  succeed 
each  other  was  a  circumstance  that  excited  great  sur- 
prise among  the  earlier  physiologists,  and  gave  rise  to 
many  speculations.  Bellini,  who  was  a  strenuous  ad- 
vocate for  the  mathematical  doctrines,  conceived  that 
the  auricles  and  ventricles  were  antagonists  to  each 
other.  Baglivi,  a  very  ingenious  physiologist,  whose 
premature  death  was  a  real  loss  to  science,  accounted 
for  the  regularity  of  the  action  by  an  alternation  of 
pressure  on  the  brain  and  nerves,  in  consequence  of 
the  alternate  distention  and  relaxation  of  the  ventricles, 
and  an  opinion  something  similar  to  this  was  main*, 
tained  by  Boerhaave.  But  these,  and  many  other  re- 
fined theories,  were  all  discarded  by  Haller,  who  re« 
duced  the  action  of  the  heart  to  the  simple  ^ect  of  a 
stimulus,  acting  at  successive  intervals,  on  a  contrac- 
tile organ,  the  mechanism  of  which  is  so  adjusted  that 
each  part,  when  .relaxed,  receives  the  stimulaiing  power 
from  the  neighbouring  part. 

A  Calculation  has  been  made  by  Blumenbach  of  the 
length  of  the  time  which  the  whole  mass  of  blood  re- 
quires to  pass  through  the  entire  circulation,  a  point 
which  admits  of  being  reduced  to  numbers  with  toler- 
able accuracy.  Supposing  the  whole  mass  of  blood  to 
be  thirty-three  lbs.  that  the  heart  contracts  seventy- 
five  times  in  a  minute,  and  expels  two  ounces  at  each 
contraction,  the  blood  will  complete  the  circuit  in  two 
minutes  and  thirty-six  seconds,  and  will  be  carried 
through  the  vessels  nearly  twenty-three  times  in  an 
hour. 

To  describe  the  'minute  anatomy  of  the  heart  and 
blood  vessels  would  be  foreign  to  the  object  of  this  ar- 
ticle ;>  but  there  is  one  fact,  which  we  may  notice  as  a 
remarkable,  although  not  an  unexampled  instance,  of 
the  bigotted  attachment  of  many  of  the  modems  to 
Galen.  Vesalius,  the  great  restorer  of  anatomy,  per- 
ceived that  the  description  of  the  vessels  connected 
with  the  heart,  which  was  left  by  Galen,  did  not  quite 
correspond  with  what  he  found  in  the  human  subject, 
while  it  Exactly  resembled  the  structure  of  this  part  in 
apes  and  monkeys ;  hence  he  naturally  concluded  that 
Galen  had  employed  these  animals  in  his  dissections. 
A  learned  Fn^ich  anatomist,  Du  Bois,  a  warm  advo- 


cate for  the  ancients,  and  a  violent  antagonist  of  Vtm>  Piy^ 
Itus,  in  his  seal  to  support  the  honour  of  his  rasKer,  ^ 
seriously  maintained  that  the  human  form  had  under* 
gotie  a  change  in  its  structure  since  the  age  of  Gsleo, 
and  that  formerly  the  vessels  were  diitributed  as  he 
described  them. 

With  respect  to  the  use  of  the  circulation,  it  is  soffi.  ^^ 
cient  for  the  present  to  say,  that  it  is  necessary  for  sU 
parts  of  the  body  to  be  provided  with  a  regular  nipply 
of  arterial  blood,  as  it  is  termed,  or  blood  that  hse  an- 
dergone  its  appropriate  change  in  its  passage  through 
the  lungs.  The  object  of  the  lesser,  or  the  paknonic 
circtthition,  b  to  euect  this  change ;  and  the  object  of 
the  larger,  or  the  systemic  circulation,  is  to  oonvey  the 
blood,  when  changed,  to  all  parts  of  the  body. 

Many  causes  have  been  assigned  to  account  for  the  Cai 
power   by  which  this  great  machine   is   niimirilj  ^j 
moved.    Some  of  the  ancients  conceived  tnat  there  ""^ 
was  an  innate  fire  in  the  heart  which  produced  iti  ^ 
motion:     Sylvius,    who  is  celebrated   aa  boog  the 
founder  of  a  noted  chemical  sect  in  medicine,  sttii. 
buted  it  to  the  effervescence  excited  by  the  nuxtore 
of  the  different  kinds  of  blood,  and  many  other  eqmllf 
absurd  ideas  prevailed,  until  the   publication  of  S^ 
nac's  treatise  on  the  heart.    He  correctly  ascribed  die  ^ 
power  by  which  the  circulation  is  carried  on  to  moi-  ^ 
cular  contractilitv,  principally  residing  in  the  hesit; 
and  he  showed  that,  by  the  blood  being  poured  intoiti 
cavities,  and  causing  a  certoin  degree  of  distention  of 
its  fibres,  the  heart  is  stimulated  to  contraction,  and  bj 
this  act  expels  its  contents.    The  stimulating  cuue 
being  thus  removed,  the  heart  relaxes ;  but,  in  the 
mean  time,  the  blood  having  traversed  the  vessek,  ii 
poured  into  the  auricles,  and  from  them  into  the  ven- 
tricles, which  being  a^ain  distended,  are  again  made  to 
contract  and  expel  then:  contents  into  the  artery.    We 
frequently  observe,  that  even  in  human  oontnvsnocs, 
Uie  most  importent  effects  are  produced  by  the  molt 
simple  means,  and  the  same  remi^k  will  apply  to  the 
mechanism  of  the  heart 

An  importent  point  connected  with  the  motion  of 

the  blood,  and  one  which  has  given  rise  to  much  con-  ^ 

troversy,  is  the  inquiry  into  the  cause  of  its  regakritj  ^ 

and  constency.    How,  it  has  been  asked,  can  the  beset 

proceed  for  years*  together,  pulsating  at  equal  into^ 

vals,  and  propelling  the  same  quantity  of  blood? 

Willis,  who  was  one  of  the  first  physiologists  that  wm  Hnj 

fully  sensible  of  the  iihportanoe  of  the  nervous  sjretem  "  " 

in  the  animal  economy^  advanced  the  opinion  to  which 

we  have  already  alluded,  that  the  nerves  of  the  beiit, 

as  well  aa  of  all  the  muscles  which  ara  in  constnt 

motion,  are  derived  from  a  different  part  of  the  bnio 

f^om  the  nerves  of  those  parte  which  are  called  into 

occasional  action. only,  and  which  are  under  the  con* 

trol  of  the  will.    There  are  no  doubt  some  facts  whidi 

countenance  the  opinion,  that  the  nervee  which  supply 

the  voluntery  and  the  involuntary  mu8cles«  are  deri?ed 

from  different  soiurces,  but  there  is  .aosne.  doobt  how 

far  these  facte  .will  apply  to  the  heart,  and  even  weie 

they  admitted,  they  would  scarcely  solve  the  difficuhj. 

Other  hypotheses  have  been  proposed,  to  which  it  wiO 

not  be  necessary  for  us  to  advert ;  but  we  must  n<it 

pass  by  without  noticing  the   remarkable  doctrine 

which  was  maintained  on  this  subject  by  StabL  He  ifl 

ascribed  the  regularity  of  the  heart's  motion  to  the 

agency  of  the  animot  or  principle  of  intelligence  which 

resides  in  man,  and  superintends  all  his  functioD^ 

though  wit|iout  exciting  any  sensation,  or  produdiy 

«ny  consciousness  of  ite  existeAoe.  .  This  prindpi^ 
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^  iwire  of  the  iktal  coDtequeiicfes  that  would  enmie    eeivcd  to  potsen  a  oontrietile  power.    The  action  of  Vhn^m^ 
'  from  tiie  mtermieeioEi  of  so  important  an  operation  ae    these  fibres,  if  mnscttlarj  nrast  be  to  dimiilish  the  oavi*  ^  » 
the  drcolition  of  die  blood,  is  cu^efal  always  to  pr^    ty  of  the  vessels,  and,  by  the  alternation  of  oontractioii   ^ 
lerve  it  in  dae  action,  and  at  all  times  to  regulate  its    and  dilatation,  to  propel  their  contents, 
operations  according  to  the  demands  of  the  system.  Haller  performed  many  experiments  on  the  muscu*  Bxperi- 

The  doctrine  of  a  superintending  intelligent  prin*    larity  of  Uie  arteries,  winch  consisted  in  applying  to  ^^  ^ 
dpie  lesiding  in  the  body,  and  directing  its  openu    them  the  stimulants  that  produce  the  cehlracUon  of  the —  "^Jf"' 
ttont,  leems  to  have  originated  with  Vanhelmont,  who    proper  muscular  fibres;  nut  his  results  were,  for  the  iiieartcriet. 
gffc  It  the  name  dardkeus;  Stahl  refined  upon  Van-    most  part,  unsuccessful.    Other  experimentalists,  how-' 
beimont's  notion,  and  applied  it  to  many  parts  of  the    ever,  since  his  time,  have  been  more  fortunate;  in jdie 
tnimal  economy  under  tne  title  of  anma,  and  it  has    first  instance,  Verschuir,  and  more  lately  Drs.  Philip, 
boroe  a  distinguished  share  in  the  hypotheses  of  many    J.  Thomson,  and  Hastings,  have  in  the  most  unequi- 
letrned  pbysioloffists  down  to  the  present  day.    An    vocal  manner,  proved  that  the  arteries  possess  a  power* 
igent  of  this  kind,  although  not  so  distinctly  brought    in  all  respects,  analogous  to  that  of  muscular  contrac* 
into  view  as  by  Stdbd  and  some  of  his  immediate  fol-    tion ;  and  it  may  be  fairly  presumed  that  the  transverse 
lowers,  forms  a  leading  feature  in  the  writings  of  John    .fibres,  or  as  diey  have  been  usually  termed,  the  muscn- 
Hunter;  and  many  of  Darwin's  speculations,  when  di-    lar  coat,  is  the  seat  of  this  power.    Probably  one  cause 
vested  (^  their  poetical  garb,  must  be  referred  to  the    of  Haller's  failure  was,  that  he  performed  his  experi- 
iime  principle.    Yet  nothing  surely  can  be  more  con-    ments  principally  upon  the  larger  vessels,  which  ap» 
tnry  to  the  spirit  of  true  philosophy,  than  to  assume    pear  to  possess  this  property  in  a  small  degree  only, 
the  enstence  of  an  intelligent  agent  in  the  body,  of   while  it  is  the  minute  capillary  extremities  of  the  arte^ 
which  we  are  entirely  Unconscious,  or  to.  adduce  as  the    rial  system  that  are  the  most  contractile,  and  where « 
cnue  of  certain  effects,  a  power  of  which  we  have  nd    the  operations  are  principally  carried  on  that  depend 
knoiHedge  or  intimation,  and  which  is  only  had  re*    upon  this  power. 

coone  to  as  a  commodious  method  of  removing  the  Before  the  contractility  of  the  arteries  bad  been  Cullen'i 
preeent  difficulty.  The  Stahlian  doctrine  in  all  its  ra«  proved  by  direct  experiment,  or  rather,  while  experi-  hypoihesia. 
mifications,  and  under  every  form  in  which  it  has  been  ments  seemed  adverse  to  the  doctrine,  a  very  ingenious 
exhibited,  seems  to  have  originated,  partly  from  the  physiological  argument  in  support  ofit  was  advanced  by 
want  of  an  accurate  discrimination  between  the  phy*  Cullen.  This  acute  physiologist  remarks,  that  if  the  xAo* 
sical  and  the  finsl  causes  of  the  operations  of  the  body,  tion  of  the  blood  depended  entirely  upon  the  impetus  im- 
and  partly  f^om  an  indistinct  conception  of  the  dif-  pressed  on  it  by.  the  heart,  its  force  and  velocity,  in 
ference  between  the  agency  of  the  first  great  cause  of  the  different  parts  of  the  body,  must,  at  all  times,  bear 
ill  things,  and  the  secondary  or  physical  cause,  into  the  same  ratio  to  each  other.  If  the  quantity  and  ve« 
which  alone  it  is  the  province  of  natural  philosophy  to  locity  of  the  blood  in  any  two  parts,  as  for  example  in 
inquire.  It  affiMrds  no  explanation  pf  the  physical  the  two  arms,  be  the  same,  provided  the  arteries  were 
cause,  or  the  nature  of  Miy  phenomenon,  to  say,  that  membranous  tubes,  the  momentum  of  the  blood  in  the 
the  Supreme  Being  has  thought  fit  to  order  it  so ;  arms  must  always  be  precisely  similar,  and  this  will 
the  object  of  our  researches  is  to  examine  to  which  of  continue  to  be  the  case,  whatever  be  the  strength  or 
the  general  laws  that  he  has  impressed  upon  matter  velocity  of  the  heart's  motion,  and  however  these  may 
the  sction  in  question  is  to  be  referred.  vary  at  different  times. 

•  In  the  present  instance,  as  far  as  respects  the  heart,        But  we  do  not  observe  this^  constant  ratio  to  exist ;  Observa- 
the  only  answer  that  can  be  given  to  the  proposed    on  the  contrary,  the  ralative  momentum  of  the  blood  ^iobs  on 
question,  is  one  that  is  itself,  in  some  measure,  an    in  the  different  parts  of  the  body  is  always  vatyiuff,  so  ^^^  *c^n 
icknowledgment  of  our  ignorance.     We  know  that    that  the  quantity  of  blood  and  the  velocity  with  which  p[ui„|j^ 
distention  excites  a  muscle  to  contract,  and  that  when    it  moves,  are  perpetually  altered,  both  from  the  effect  of 

a  moscle  has  contracted,  'relaxation  ensues.  We  must  external  stimuli,  and  from  a  number  of  internal  causes, 
condade  then,  that  in  the  original  formation  of  the  The  variable  state  of  the  contraction  of  the  capi^fary 
body,  the  degree  of  contractility  bestowed  upon  the  branches  of  the  arteries,  constitutea  what  is  termed  the 
heart,  the  quantity  of  distention  which  it  receives  from  action  of  the  vesseb,  a  circumstance  which  forms  a 
the  blood,  the  sixe  and  strength  of  the  arteries  which  very  prominent  feature  in  the  modem  doctrines  of 
are  to  transmit  the  blood,  and  the  quantity  of  resist-  medicme,  and  for  which  we  are  chiefly  indebted  to 
tnoe  which  it  has  to  overcome,  are  so  nicely  balanced,  Cullen,  who  substituted  this  action  in  place  of  the  hu- 
that  each  individual  action  is  kept  in  due  subjection  to  moral  or  mechanical  pathology  of  his  predecesson. 
the  rest,  and  contributes  to  the  perfect  performance  It  is  to  an  altered  state  of  the  capillaries  that  we  refer 
of  the  function.  many  of  the  phenomena  of  fever  and  local  inflamma- 

•  I  have  already  stated  that  the  heart  is  the  great  tion,  the  morbid  changes  in  the  secretions,  and  the  de« 
source  of  motion  to  the  circulating  system,  and  the  rangement  of  most  of  the  functions  whidi  serve  for  the 
main  cauae  of  the  transmission  of  the  blood  to  all  parts    growth  and  nutrition  of  the  body. 

of  the  body,  but  other  powers  have  been  pointea  out        Hunter  performed  an  elaborate  set  of  experiments  Hunter's 
which  are  conceived  to  assist  in  the  operation,  some  of    upon  the  vesseb,  by  which  he  endeavoured  to  discri-  e<peri* 
which  at  least  have  probably  a  real  efficacy.    The    minate    between   their   elastic  and   their   muscultf  ™^^ 
principal  of  these  is  the  contractility  of  the  arteries,  a    power.    They  consisted  in  examining  portions  of  the 
point  which,  although  it  has  been  much  controverted,    artery  of  an  animal  that  had  been  Ued  to  death,  by 
wd  has  even  been  &nied  bv  some  very  eminent  phy-    which  it  waa  supposed  that  the  vessels  would  be  r^ 
siologists,  is  now  generally  admitted  to  exist    Between    duced  to  a  state  of  extreme  contraction,  fix*  the  pur* 
the  coats  of  membranous,  matter  which  compose  the    poSe  of  ascertaining  how  far  they  were  able  to  recover 
principal  substance  of  the  arteries,  there  is  a  layer  of    themselves  from  a  certain  state  of  distention.    Dead 
transverse  fibres,  which  bear  a  considerable  resemUance    membranous  matter  retains  the  wtuile  of  its  elasticity, 
tothe  fibres  of  nmsdee,  and  have  been  generally  con-    and  after  being  stretched,  will  restore  ittelf  to  ki 
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former  suse,  but  the  eontraetile  power  of  miucles 
ceaMS  with  life;  and  therefore  when  a  muBcular  fibre 
is  ctretched,  it  remaias  permanently  distended.  The  re« 
suits  of  Hunter's  experiments  sanctioned  Cullen's  hy- 
pothesis, that  the  elasticity  of  the  arteries  diminished, 
and  their  elasticity  increases^  as  we  recede  fttim  the 
heart« 

Besides  the  mascnlatity  of  the  small  branches  of  the 
arteries,  many  of  the  old  writers  conceived  that  the 
elasticity  of  the  vessels  contributed  to  the  motion  of 
the  blood ;  but  this  idea  depended  upon  an  erroneous 
oonception  of  the  nature  of  elasticity*  which  can  never 
actually  generate  power,  but  only  restore  what  has 
been  impressed  upon  the  blood  in  a  contrary  direction. 
Even  if  the  arteries  were  perfectly  elastic,  they  could 
only  re-act  upon  the  blood  with  exactly  the  same  de- 
gree of  force  which  the  heart  had  expended  in  their 
dilatation ;  and  so  far  as  the  mere  motion  of  the  blood 
is  concerned,  it  would  have  been  more  promoted  if 
the  arteries  had  possessed  a  rigid  texture  similar  to 
that  of  metallic  tubes.  But  the  loss  of  power  which 
is  occasioned  by  the  flexible  and  imperfectly  elastic 
tiatttre  of  Che  arteries  is  no  doubt  amply  compensated 
by  other  advantages. 

Thti  passage  of  the  blood  along  the  veins  is  accele- 
rated by  the  contraction  of  the  muscles.  The  veins» 
as  has  been  remarked  above,  mt  furnished  with  nume- 
rous  valves  in  different  parts  of  their  course,  which 
are  so  constructed  that  they  permit  the  blood  to  pass 
in  one  direction  only  towards  the  heart ;  and  as  many 
of  the  large  veins  are  so  situated  that  ,when  the  mus« 
des  contract  they  are  pressed  upon,  and  their  contents 
partially  expelled,  we  perceive  how  the  circulation  of 
the  bkNxi  is  actually  promoted  by  the  contraction  of 
the  muscles.  The  contniction  of  the  heart>  that  of 
the  capillaries  of  the  arteries,  'and  the  pressure  of  the 
muscles  upon  the  veins,  are, all  of  them  causes  66* 
'  yiously  contributing  to  the  motion  of  the  blood ;  but 
it  may  be  question^  whether  there  are  any  other  cir- 
cumstances which  are  to  be  considered  as  real  sources 
of  power  to  the  circulation,  for  although  the  elasti- 
city of  the  parts  concerned  in  this  innction  may  tend 
to  distribute  the  force  in  a  more  commodious  manner^ 
yet  it  cannot  actually  generate  power. 

The  causes  which  retard  the  blood's  motion  along 
the  vessels  are  numerous,  and  some  of  them  very  effi- 
cient, so  that  the  force  employed  very  greatly  exceeds 
the  effect  produced.  The  following  may  be  consider- 
ed as  some  of  the  most  important  of  the  retarding 
causes :  the  resistence  which  the  quantity  of  blood  pre- 
viously in  the  vessels  opposes  to  the  entrance  of  a  fresh 
ouantj^,  the' imperfect  elasticity  of  the  vessels,  their 
flexibility,  their  winding  course,  the  adhesive  nsture  of 
the  blood,  the  friction  which  it  must  occasidn  in  pass- 
ing akmg  the  vessels,  the  ramification  of  the  arteries 
into  smaller  branches  which  go  bff  at  considerable  an- 
gles from  the  trunk,  the  union  of  two  streams  of  blood 
at  a  large  angle  with  each  other,  and  the  increased 
diameter  of  all  the  branches  compared  to  that  of  the 
trunk.  We  know  from  the  laws  of  hydraulics  that 
these  are  real  causes  of  retardation,  which  must  act 
powerfully  on  the  motion  of  the  blood ;  but  they  are 
all  independent  of  the  vital  actions  of  the  organs,  and 
apply  to  them  as  they  woukl  do  to  a  system  of  tabes, 
peasesaed  of  the  same  nhysicai  properties,  but  without 
any  of  those  powers  Wmch  are  peculiar  to  the  living 
animal. 

The  dmee  in  which  the  sanguiferous  system  is  sub- 
jected to  UK  physical  laws  of  matter,  induced  the  m»- 


thematical  physiologists  to  bestow  an  ubassslihtRafPij^ 
attention  upon  every  circumstance  oonneeted  vitb  tht  ^ 
action  of  the  heart  and  the  motion  of  the  blood.  Tbm 
is  little  doubt  that,  by  the  cautioas  appKottioo  of  ns. 
thematical  reasoning,  we  have  arrived  at  toaie  phytiiK 
logical  truths  which  we  .oould  not  have  attsined  by 
other  means,  and  which  are  beyond  the  reach  of  sctoal 
f^bservation.    But  when  we  call  in  the  sid  of  nsthcm- 
tics  to  assist  us  in  our  researches,  it  is  esKntial  tossr     j 
success  that  the  data  which  we  emplc^  be  wdUfoond-     > 
ed,  and  that  we  are  not  misled  by  false  analogies,  or  by 
the  misapplication  of  principles  which  may  be  in  than, 
selves  correct    Unfortunately,  however,  the  mechsfii- 
cai  physiologists  fdl  into  all  these  errors ;  and  tbecon- 
sequencef  was,  that,  compared  to  the  labour  employed, 
the  advantage  resulting  from  it  was  very  inconidir<* 
able ;  while  th^  mistakes  which  they  oonmitted,  and 
the  erroneous  statements  which  they  advanced,  which 
were  for  a  long  time  received  with  little  hcnt&tim, 
were  both  very  important  and  very  nnmeroos. 

A  point  <vhich  was  very  minutely  attended  to  bysa 
the  mathematicians,  was  the  estimate  oftheforoe  of  tlKif« 
heart,  or  the  power  which  it  exerts  upon  the  propoUoi*^^ 
of  the  blood  along  the  great  arteries  which  imnwdv^ 
ately  communicate  with  the  ventricles.    Soeie  of  the 
most  learned'  men  of  the  seventeenth  and  cigfauemh 
oenturfes  engaged  in  this  investigation,  and  employid 
upon  it  all  the  force  of  their  geniua  r  yet  it  bdsj  be 
confidently  asserted  that  they  entirely  foiled  in  dw 
object,  and  have,  in  fact,  given  us  little  or  no  infons- 
ation  upon  the  point  in  question. 

But,  although  theatten^pts  that  were  made  to  lohrtM 
this  problem  were  in  themselves  of  little  value,  lome  of    i 
them  may  be  considered  as  deserving  of  oorsttentiMr 
both  in  consequence  of  the  celebrity  which  they  st  one    { 
time  acquired,  and,  also,  because  they  afford  as  a  good 
snecimen  of  the  nature  of  the  ressoning  which  wsi  cb> 
ployed  by  the  most  eminent  physiologists  c^  the  t^. 
Borelli,  proceeding  upon  this  gratuitous  hypotbnb 
which  he  had  formed,  that  the  power  of  the  masda 
is  in  proportion  to  their  weight,  estimated  that  the 
force  of  the  heart  was  ^ual  to  the  enormous  som  d 
180,000lbs. 

Keill  perceived  the  extravagance  of  Borrili^sdtnDiie.M 
and  attempted  to  arrive  at  the  tmth  by  a  more  compli- 
cated process.    He  stated,  that  the  force  of  the  bent 


produces  two  effects ;  it  propels  a  quantity  of  Wood 
from  its  cavities,  and  communicates  motion  to  the  eon- 
tents  of  the  arteries.  He  first  endeavoured  to  esdmate 
the  quantity  of  blood  thrown  out  of  the  heart  at  eacb  nf 
its  contractions;  and,  by  taking  the  diameter  of  tb 
aorta,  he  could  then  calculate  the  velocity  with  wbicb 
it  passes  along  this  vessel.  He  found  the  quantity  of 
blood  to  be  about  two  ounces,  the  area  of  the  i^ 
vessel  to  be  about  three-quarters  of  a  sqaare  iiidi,vLiJe 
the  actual  contraction  of  the  ventricle  was  conceived  to 
occupy  the  SOOtb  part  of  a  minute.  Heooe  it  foHov?. 
that  the  blood  sent  into  the  aorta  wonld  confioee  s  cy< 
linder  of  eight  inches  in  length,  and  be  driven  sioBf 
with  a  velocity  of  156  feet  in  a  minnte.  But,  in  prD> 
dncing  this  velocity,  the  heart  has  to  overcome  si)  tin 
resistances  which  the  blood  meets  with  in  its  ptMoge 
along  thef  vessels ;  and  the  next  step  was  to  determine 
their  amount.  For  this  purpose  he  opened  a  hnn; 
animal,  and  laid  bare  the  iliac  artery,  together  with  tbe 
corresponding  vein.  He  laid  down  the  positiso*  tbA 
all  the  blood  which  is  transmitted  hj  the  artery  awtf 
return  by  the  vein  in  the  same  time,  but  with  a  ^m^ 
nished  force ;  the  arterial  blood  bavoig  the  force  wb<^ 
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f'is  ncceisary  to  lyvetMne' aO  the  rjMdttanees^  and  the    applj  it  to  manjr  parb«  bodi  of  the  animal  and  vMets.  Phyaioiocj. 
'  vrnous  blood  having;  only  that  degree  of  foroe  left    ble  economj^  which  depend  altogether  upon  different 
which  remains  after  all   the  reaktances  have  been    principles. 


overcome.  He  then  opened  the  artery^  and  received 
all  the  blood  whidi  passed  through  it  in  a  given  time; 
and  he  next  received  the  blood  which  flowed  through 
the  vein  during  the  same  time^  when  he  found  that 
these  quantities  were  to  each  other  in  the  proportion  of 
7^  to  3.  From  this  he  drew  the  conclusion^  that  the 
actual  force  of  the  heart  is  to  the  force  given  to  the 
blood  in  the  artery  as  7i  to  3,  and»  consequently^  that 
the  real  quantity  of  force  exercised  upon  the  blood 
would  be  sufficient  to  propel  it  590  feet  in  a  minute  had 
it  DO  obstacle  to  overcome.    From  this  datum  he  estt- 


CHAPTER  Vn. 


OF  THE  BLOOD. 


•  Having  described  the  course  which  the  blood  pursues 
along  the  different  parts  of  the  sanguiferous  system,  we 
must  now  proceed  to  consider  the  nature  of  this  fluid. 
Blood  may  be  regarded  both  in  a  chemical  and  a  phy. 
Biological  point  of  view  ;  either  as  it  is  a  substance  pos- 
mates  the  force  necessary  to  move  a  given  column  of  sess^  of  certain  chemical  properties,  or  as  an  agent 
blood  with  a  known  velocity  in  a  given  time;  and  thia  which  materially  influences  the  vital  powers  of  the 
he  determines  to  be  in  mao  5^  ounces— a  quantity  ,  S3rstem,  and  is  intimately  connected  with  the  perform- 
about  half  a  million  of  timealesa  than  the  calculation  of    ance  of  its  most  importatit  functions.     The  first  of 

these  subjects  we  shall  pass  over  in  a  very  cursory 
manner,  its  it  has  already  been  treated  of  under  the  ar- 
ticle Chemistry;  while  we  shall  consider  more  in  detail 
those  properties  of  the  blood  which  are  especially  con- 
nected with  it  as  forming  a  constituent  of  the  living 
animal  body. 

Blood,  when  first  drawn  from  the  vessels,  is  a  tena- 
cious fluid  of  a  thick  consistence;  in  man,  and  the 
more  perfect  animals,  of  a  red  colour,  of  a  homogene- 
ous consistence,  of  a  specific  gravity  greater  than  wa- 
ter, and  of  the  temperature  ofthe  animal  from  which  it 
is  taken;  this,  in  the  human  species,  is  about  98^. 
Very  soon  afler.  it  leaves  the  vessels,  it  separates  into 
two  distinct  parts ;  a  solid  mass  is  formed  of  a  red  co- 
lour, called  the  clot  or  crassamentum,  which  floats  in 


Introduc- 
tory re- 
marki. 


Boreiii. 

We  may  admit  a  certain  share  of  ingemuty^in  the 
uperiment  and  reasoning  of  KeiU ;  but  they  are  obvi- 
ouslj  incorrect  io  many  particulars.  In  the  first  f^ace, 
there  is  a  great  resistance  offiered  to  the  blood  at  its  first 
entrance  into  the  aorta.  Which  must  have  been  over- 
come before  it  arrives  at  the  artery  on  which  he  made 
bis  experiment.  In  the  second  place,  the  quantity  of 
hlood  which  flows  from  a  divided  vessel  is  no  measure 
of  what  passes  through  it  at  other  times,  because  blood 
will  be  sent  from  all  the  neighbouring  parts  to  i^  point 
vhere  the  resistance  is  diminished*  In  the  third  place, 
it  is  by  no  means  correct  to.snppoee,  that,  exactly  what 
passes  along  an  artery  is  returned  by  what  we  call  the 
corresponding  vein;   besides  that,  in  Keill's  expert 


Spontane- 
ous coagu- 
lation. 


nent,  a  greater  quantity  than  ordinanr  would  pass  off    a  yellowish  fluid,  named  the  serum ;  each  of  these  bo- 


by  the  vein  from  the  anastomoses  which  the  veins  have 
vith  each  other.  However,  it  is  unnecessary  to  dwell 
longer  upon  this  experiment,  as  the  remarks  which  we 
have  maide  are  auflicient  to  i^w  that  it  does  not  afford 
even  an  approximation  to  the  truth.  .  . 

The  only  other  calculation  of  this  kind  which  we 
ihali  notice  is  that  of  Hales.  He  attempted  to  estimate 
the  relative  force  ofthe  arteries  and  veins,  by  inserting 
tttbes  into  the  great  vessels  near  the  heart,  and  observ- 
ii^  the  comparative  height  to  which  the  blood  was  im- 
pelled into  them.  AlSough  he  found  it  to  vary  in 
different  experimenta,  yet  it  was  always  greater  -in  the 
trteries  than  in  the  veins,  upon  the  average  aa  about  10 
to  1.  ^  In  order  to  obtain  the  absolute  force  of  the  heart, 
HaJes  inserted  tubes  into  the  aorta,  soon  after  it  leaves 
die  left  ventricle  ;  and  be  found'  the  column  of  blood 
projected  into  the  tube  to  be  of  such  a  height,  that,  by 
comparing  it  with  the  cavity  from  which  it  proceeded, 
uul  by  taking  into  account  the  time  and  the  area  of  the 
vessel,  the  force  of  the  heart  would  be  about,  50ibs^ 

We  may  conceive  that  the  estimate  of  Hales  is  near- 


dies,  however,  are  composed  of  various  other  substances: 
these  we  shall  describe  in  succession.  The  crassamen- 
tum generally  appears  under  the  form  of  a  soft  solid, 
of  such  a  consistence  as  to  bear  cutting  with  a  knife. 
When  formed*  under  particular  drcumstanoes,  especial- 
ly if  it  be  gently  agitated  during  the  time  of  its  coa- 
gulation, it  exhibits  a  fibrous  appearance,  and,  by  pro- 
per management,  nearly  the  whole  of  it  may  be  con- 
verted into  an  irregular  net-work  of  a  dense  fibrous 
substance ;  in  this  case  it  is  generally  deprived  of  its 
red  colour.  The  red  colour  may  also  be  removed  from 
it  by  long-continued  washing ;  and,  in  this  case,  the 
same  fibrous  texture  is  also  developed.  The  substance 
thus  obtained,  consisting  of  the  coagiiluro  deprived  of 
its  red  colour,  wAs  formerly  called  coagulable  lymph  or 
gluten ;  but  lately  it  has  obtained  the  more  appropriate 
name  of  fibrin.  The  washing  removes  from  the  coagu- 
him  a  quantity  of  serum  which  was  entangled,  as  it 
were,  between  its  fibres,  and  also  the  substance  to 
whidi  it  owes  its  red  colour ;  the  fibrin  is  then  left 
nearly  white,  of  a  firm  consistence,  and  possessed  of  a 


Crasia- 

meotum. 


Fibrin. 


ff  the  truth  than^tbat  of  any  of  his  predecessors;  but  certain  degree  of  toughness  and  elasticity.     It  is  upon 

■till  there  are  many  pointa  in  which  it  is  defective,. even  this  part  thst  the  separation  of  the  clot  depends;  a 

fcgsrding  the  heart  merely  as  a  hydraulic  machine ;  process  which  has  been  termed  the  spontaneous  coagu- 

ind  when  we  cmaider  contractility  as  a  variable  pow-  lation  ofthe  blood. 

ffj  depending  npon  a  number  of  causes  connected  with        So  singular  a  change  could  not  but  excite  great  at- 

iife,  which  it  is  impossible  to  appreciate,  we  shall  be  tention  among  physiologists ;  and  very  numerous  expe- 

nnrinoed  ofthe  futility  of  all  sudi  calculations.   Hales,  riments  have  been  made,  both  to  explain  its  occurrence, 

however,  was  a  man  of  a  tr.«ly  philosophical  cast  of  and  to  obser^  what  causes  tended  to  promote  or  to 

mlod,  who  waa  far  from  ^betng  bHndly  devoted  to  any  retard  it.    Two  of  the  most  remarkable  circumstances 

Kt  of  opinions ;  and  whose  experiments,  considering^  which  might  be  supposed  to  operate  as  constituting 

the  period  in  whidi  he-lived,  exhibit  a  powerful  under-  the  chief  difference  between  the  blood  while  in  the 

itsnding.    Bnt  the  genios  <^  the  age  was  so  depdedly  vessels,  and  after  it  is  discharged  fVom  them,  are  rest 

turned  to  the  employment  of  mathematical  reasoning  and  exposure  to  air.    If  blood,  when  newly  drawn  from 

>Q  every  department  of  philosophy,  that  he  waa  led  to  the  vessels,  be  briskly  agitated,  the  process  of  ooagnla* 
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Phydology.  tion  is  entirdy  prevented  from  taking  place ;  either  in    lability  in  the  fitiriik,  and  the  len  of  oontnctility  of  R91 


Hewi6n*i 
and  Han- 
tcr*t  expe- 
rimentf. 


consequence  of  a  more  complete  union  of  its  constitu 
entSy  which  prevents  their  subsequent  separatioUj  or 
from  the  fibnn  losing  the  property  by  which  its  jNurta 
are  attracted  to  each  other.  Hewson  performed  a  num- 
ber of  experiments  on  the  effect  of  air  upon  the  spon^ 
taneous  coagulation  of  the  blobd ;  and,  although  they 
are,  perhaps,  not  very  decisive,  nor  always  uniform, 
yet  the  general  conclusion  is,  that  the  contact  of  air 
promotes  coagulation.  Hunter  opposed  the  opinion 
of  Hewson ;  but  his  facts  go  no  farther  than  to  show, 
that  air  is  not  essential  to  the  process.  This  point  is 
indeed  proved  by  the  consideration,  that  the  blood  oc 


the  muscles  immediately  after  death.  The  muidciH 
are  found  to  be  relaxed,  and  are  incapable  of  being  ei« 
dted  by  the  ordinary  stimulants,  while*  at  ti^e  tone 
time,  the  body  has  been  found  much  disposed  to  nm 
into  the  state  of  patrefactioil.  These  ftcts  have  been 
aupposed  to  identify,  to  a  certam  degree,  the  opeis- 
tion  of  muscular  contraction  with  the  coagulation  of 
the  blood  ;'and  this  idea  has  been  farther  urged,  froD 
the  consideration,  that  the  chemical  oompoMtion  of 
fibrin  is  exactly  similar  to  that  of  the  muscoitr  fit>re. 

It  was  probably  from  facts  of  this  kind  that  Hunter  \A 
was  led  to  form  his  celebrated  faypotheiis  of  the  life  of  ^ 


Effector 
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casionally  coagulates  within  the  vessels,  where  it  must  the  blood.  He  supposed  that  the  blood  was  not  Inere. 
be  completely  excluded  from  the  air;  and,  indeed,  ly  the  substance  wnich  gives  life  to  the  anhnsl,  by 
this  change  has  been  found  to  exist,  to  a  certain  degree,  carrying  to  all  parts  what  is  neoenary  for  their  np. 
during  life,  as  seems  to  be  the  case  in  aneurisms,  where  port  and  preservation,  but  that  it  is  itself  a  living  or* 
a  part  of  Uie  blood  is  removed  from  the  direct  impulse  ganiaed  bodv«  and  even  the  peculiar  seat  in  which  the 
ofthe  heart's  action.  Many  wonderful  stories  that  are  vitality  of  the  whole  system  resides.  The  'oucitioD 
on  record,  of  worms  being  found  in  the  heart,  the  concerning  the  life  of  the  blood  cannot  be  fnily  eti> 
brain,  or  other  internal  organs,  are  to  be  explained  mined  until  we  are  farther  advanced  in  oar  view  of 
upon  the  idea,  that  the  spectators  were  imposed  upon  Uie  animal  economy,  and  especially  until  we  have  cs* 
by  portions  of  cosgulated  fibrin,  which  had  assumed  deavoured  to  give  a  correct  definition  of  the  msniKr 
the  form  of  long  strings.  in  which  the  term  life  ought  to  be  employed.   Bot 

The  air  of  the  atmosphere  being  a  compound  body,    we  may  remark,  that  even  were  the  Hunterisn  doc* 
it  was  natursl  to  examine  the  effects  of  its  constituents    trine  of  the  life  of  the  blood  to  be  fblly  established,  it 
separately  upon  the  blood,  as  well  as  of  the  other  fac-    would  not  afford  any  real  explanatioii  of  the  csoieof 
titious  gases.    A  number  of  experiments  have  accord-    its  coagulation,  for  the  same  difficulty  still  remaini, 
inely  been  performed  on  this  subject,  but,  perhaps,    in  what  manner  the  presence  of  life  operates,  so  ai  to 
without  any  very  decided^  result.    In  experiments  of   produce  either  the  coagulation  of  the  blood,  or  the 
this  kind  mudi  manual  dexterity  is  required ;  and    contraction  of  the  musdes.     Perhaps  the  most  con- 
there  are  many  circumstances  connected  with  the  state    sistent  view  of  the  sul^ect  is,  that  the  fibrin  hti  1 
of  the  animal  itself— the  manner  in  which  the  blood    natural  disposition  to  assume  the  solid  form,  but  tbit 
flows  from  the  vein,  the  kind  of  vessel  in  which  it  is    as  it  is  added  to  the  blood,  particle  by  partide,  while 
received,  the  temperature  and  other  conditions  of  the    this  fluid  is  rapidly  circulating  through  the  vesids,  it 
atmosphere,  and  the  manner  of  applying  the  gases—    has  no  opportunity  of  concreting ;  but  it  exerts  iti 
which  may  all  produce  a  notable  variation  in  the  effects,    tendency  to  assume  the  solid  form,  as  soon  u  it  it  it 
Upon  the  whole,  the  roost  respectable  authorities  would    rest,  either  Within  or  without  the  vessels, 
lead  us  to  conclude,  that  oxygen  retards  the  process  of       There  is  a  subject  connected  with  the  ooagulstioD  dU 
coagulation,  but  that  it  is  promoted  by  carbonic  acid,    the  blood,  which  is  of  great  importance  in  the  prs^ 
and  by  some  other  of  the  unrespirable  gases.    The  co-    tioe  of  medicine,  that  the  nature  and  appesrsaoe  of 
agulation  ofthe  blood  is  much  retarded,  or  entirely    the  coagulum  varies  very  much  according  to  the  Aite 
prevented,  by  the  addition  of  certain  salts ;  and  if    of  the   body  at  the  time  when  the  blood  is  drsvn. 
olood  be  diluted  with  twelve  times  its  bulk  of  water.    The  most  important  of  these  varieties  is  the  fonni- 
the  clot  no  longer  separates.    The  process  of  coagula-    tion  of  what  is  called  the  buffy  coat,  a  term  wbidi  is 
tion  takes  place  more  slowly  in  venous  than  in  arterial    used,  to  express  that  state  of  the  coagulum,  when  the 
blood  *;  but  it  is  asserted  that  the  coagulation  of  ven-    upper  part  of  it  contains  no  red  particles,  but  eifai* 
ous  blood  is  more  complete,  and  the  clot  firmer.  bits  a  layer  of  a  buff-coloured  substance,  lying  upA 

The  cause  of  the  coagulation  of  the  fibrin  has  never    the  top  of  the  red  clot.    This  buffy  coat  is  gcnsilij 
been  satisfactorily   explained.     It  is  a  phenomenon    formed  when  the  system  is  labouring  under  infltm^ 
which  does  not  exactly  resemble  any  other  with  which    matory  fever,  and  when,  according  to  the  moden 
we  are  acquainted,  and  the  effect  of  external  figents  is    doctrines  of  pathology,  there  is  an  increased  action  of 
not  so  well  marked  as  to  enable  us  to  refer  it  to  any    the  capillary  vessels.    The  immediate  cause  of  this  ip* 
general  operation  of  the  physical  properties  of  bodies,    pearance  is  obvious ;  the  red  particles  whidi  give  the 
What  renders  the  subject  peculiarly  difficult  is,  that    crassamentum  its  red  colour,  iMgin  to  subside  before 
there  are  some  circumstances  which  affect  the  process,    the  coagulation  is  completed,  so  that  the  upper  ptft 
and  which  operate  in  a  way  that  we  are  quite  unable    of  the  cbt  is  left  without  them.     The  remote  csaieof 
to  explain.     Many  causes  of  sudden  death  prevent    the  buffy  coat  is  still  undecided*  although  manj  eip^ 
the  usual  coagulation  of  the  blood  from  taking  place ;    riments  have  been  made  to  discover  it,  espcosUjr  bf 
yet,  except  in  this  one  particular,  they  do  not  appear 
to  have  the  least  resemblance  to  each  other.    Among 
others  we  may  enumerate  lightning  and  electricity,  a 
blow  upon  the  stomach,  an  injury  of  the  brain,  the 

bites  of  venomous  animals,  some  acrid  vq^ble  poi-    . 

sons,  excessive  exercise,  and  even  violent  mental  emo-  for  the  appearance  from  the  firmer  coagulation  of  the 
tions.  In  all  these  cases  there  has  been  found  to  be  fibrin,  as  it  were,  squeesing  out  the  ted  partides;  N 
a  remarkable  coinddenoe  between  the  want  of  ooagu-    this  would  not  explain  why  the  upper  part  of  the  dot    1 


Hewson,  Hunter,  and  Hey. 

Hewson  thought  that  tne  fibrin  became  speafbUf^ 
lighter,  and  the  red  particles,  of  course*  compsntivelf^ 
heavier,  whence  they  were  disposed  to  fall  totbebo(>^ 
tom  ofthe  clot.    Hunter  seenied  disposed  to  soooost 
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tfogf.  alone  is  left  without  diem.  '  Hey '6  opimon  seems  to  be 
r^  better  founded;  that  by  the  increased  action  of  the 
vessels,  the  different  constituents  are  more  intimately 
united  t<^ther»  th^  fibrin  therefore  requires  a  longer 
space  of  titaoe  for  its  coagulation,  and  thus  the  red 
particles  have  an  Opportunity  of  partially  subsiding. 
It  is,  however,  not  improbable  that  Hunter's  opinion 
is  also  in  part  correct ;  for  we  find  that  the  clot  of  in- 
fUmed  blood  obviously  possesses  a  firmer  texture  than 
it  exhibits  in  its  ordinary  state,  thus  afiording  an  ad- 
ditional analogy  between  the  coagulation  of  the  blood 
and  the  contractility  of  the  muscles :  for  it  appears 
that  in  this  state  of  fever,  the  force  of  muscular  con- 
traction in  the  organs  of  the  circulation  is  augmented 
in  the  same  proportion  with  the  coagulating  powers 
of  the  fibrin. 
^i.     The  Fcd  particles,  which  together  with  the  fibrin 
compose  the  crassamentum,  from  the  peculiarity  of 
their  appearance  and  organisation,  have  been  the  sub- 
ject of  almost  innumerable  observations  and  experi- 
ments.   Soon  after  the  introduction  of  the  microscope 
into  physiological  researches,  these  substances  were 
minutely  examined  by  Malpighi,  and  afterwards   by 
the  indefatigable  Leeuwenhoek.     They  i^ere  at  first 
described  simply  as  spherical  bodies,  floating  in  the 
serum,  and  gi^ng  the  blood  its  red  colour;  but  as  ob- 
servations were   multiplied,    errors    and   absurdities 
were  advanced  in  almost  an  equal  proportion.     Leea* 
wenhoek  himself  invented  a  fanciful  hypothesis^  which 
had  a  long  and  powerful  influence  over  the  most  en- 
lightened physiologists,  that  the  red  particles  of  the 
blood  were  composed  of  a  series  of  bodies  descending 
in  regular  gradations;  each  particle  was  supposed  to 
be  made  up  of  six  particles  of  serum,  a  particle  of  se« 
rum  of  six  particles  of  lymph,  &c;    This  hypothesis, 
for  which  there  does  not  appear  to  be  the  slightest 
foundation,  was  so  suited  to  the  mechanical  genius  of 
the  age,  that  it  was  generally  adopted,  and  even  form- 
ed a  leading  feature  in  all  the  doctrines  of  Boerhaave. 
Its  futility  was  exposed,  in  the  first  instance,  by  Lancisi 
snd  Senac,  but  it  still  maintained  its  ground  until  the 
time  of  Haller. 
I.       When  objects  can  only  be  detected  by  lenses  of 
highly  magnifying  powers,  it  is  so  extremely  difficult 
^    to  avoid  being  misled  by  ocular  deceptions,  that  ail 
descriptions  of  this  kind  are  to  be  received  with  the 
greatest  caution.     The  necessity  for  this  caution  is  suf- 
ficiently proved  by  the  discordant  accounts  of  the  red 
particles  that  have  been  given  by  the  different  ob- 
servers, who,  as  far  as  we  can  judge,  could  'have  no 
motive  for  intentionally  imposing  upon  their  readers. 
Hewsoa   published  a  very  elaborate  description   of 
these  bodies,  professing  to  be  the  result  of  accurate 
observation ;  he  informs  us  that  they  consist  of  a  hol« . 
low  vesicle,  containing  a  solid  bo^y   in  its  centre. 
The  Abbe  Torr§  described  the  red  particles  as  being  in 
the  form  of  rings,  while   Monro  thought  that  they 
were  flattened  bodies,  in  the  shape  of  coins,  with  a 
dark  spot  in  the  centre.    Cavallo,  after  reviewing  iJie 
opinions  of  those  who  had  preceded  him,  concluded 
that  they  were  all  deceptions,  owin^  to  the  peculiar 
modification  of  the  rays  of  light,  and  imagines  that  the 
real  figure  of  the  particles  is  a  sphere,  while  Dr.  Young, 
from  die  result  of  hb  observations,  has  been  induced 
to  adopt  an  opinion  nearly  similar  to  that  of  Hewson. 
The  particles  of  the  blood  of  the  skate,  from  their  size 
and  distiifctness,  are  the  most  proper  for  observations 
of  this  kind;  and  he  announces  them  as  being- com- 
posed of  an  external  envelope,  containing  a  central  nu- 
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cleos,  the'  two  bodies  having  but  little  adherence  to  Pbfiialcgf. 

each  other,  and.  seem in/r  to  be  of  a  very  different  na-  ^■r'y^— ^ 

ture  and  consistence.     Dr.  Young  has  also  observed  in 

the  globules  of  the  human  blood  an  appearance  which 

partly  coincides  with  that  stated  by  Monro,  as  they 

are  said  to  be  flattened  and  to  have  a  depression  in  the 

centre* 

Very  various  statements  have  been  made  respecting  Size. 
the  size  of  the  red  narcicles;  Leeuwenhoek  says  it 
differs  much  in  different  animals ;  but  later  writers  have 
thought  that  they  are  more  nearly  of  the  same  size. 
Haller  estimated  them  at  about  the  five-hundredth  of 
an  inch  in  diameter,  and  this  estimate  is  sanctioned  by 
the  observations  that  have  been  more  recently  made 
by  Dr.  Young  and  Captain  Kater;  while,  on  the 
contrary,  the  still  later  researches  of  Mr.  Bauer  make 
them  considerably  larger,  as  much  as  the  two-hun- 
dredth of  an  inch  in  diameter. 

•  The  nature  and  composition  of  the  particles  have  Compos!, 
been  the  subject  of  nearly  as  much  controversy  as  their  tion. 
figure.     The  older  writers  supposed  them  to  be  of  an 
oleaginous  nature,  but  this  idea  is  incompatible  with, 
the  more  correct  observations  that  have  been  since 
made  upon  them,  according  to  which  they  bear  no  re- 
semblance to  an  qWy  body,  either  in  their  physical  or  . 
their  chemical  properties.     A  part  at  least  of  the  un- 
certainty which  attaches  to  their  nature  depends  upon 
the  difficulty  which  there  is  in  procuring  these  bbdiea 
in  a  separate  state,  detached  fVom  the  other  consti- 
tuents of  the  blood ;   this  objection  applies  to  the  ana- 
lysis of  Berselius,  although  it  is  probably  the  most 
correct  that  we  possess.      The  result  of  his  experi- 
ments is,  that  the  red  globules  do  not  materially  differ 
from  the  other  parts  of  the  blood,  except  in  their 
colour,  and  in  the  circumstance  of  a  minute  quantity 
of  oxide  of  iron  being  found  among  their  ashes  after 
combustion. 

vThe  discovery  of  iron  in  the  blood  is  generally  at-  in>B  in  the 
tributed  to  Menghini ;  the  fact  has  been  very  fully  blood, 
confirmed  by  later  observers,  although  they  have  dif- 
fered very  much  as  to  the  amount  of  the  quantity  of 
the  iron.  Menghini,  and  most  of  the  earlier  writers, 
appear  to  have  very  much  over-rated  the  quantity. 
Berselius  informs  us  that  the  colouring  matter  of  the  ' 
blood,  separated  from  the  other  parts,  leaves  about 
l-80th  of  incombustible  matter,  of  which  rather  more, 
than  one  half  is  the  oxide  of  iron.  We  are  still  quite 
uncertain  in  what  state  the  oxide  of  iron  exists  in  the 
blood :  Fourcroy  brought  forward  an  opinion,  pro- 
fessing to  be  the  result  of  experiment,  that  the  iron 
was  in  combination  with  phosphoric  acid,  but  some 
late  experiments,  especially  those  of  Mr.  Brande,  show 
that  this  opinion  is  untenable.  Various  saline  bodies, 
when  added  to  the  blood,  produce  considerable  effects 
upon  the  red  particles,  some  dissolving  them,  others 
causing  them  to  shrink  up  into  a  small  bulk,  some 
brightening  their  colour,  and  others  rendering  it 
deeper.  Many  experiments  of  this  kind  were  per- 
formed by  Hewson,  and  it  is  probable  that  he  has  ac- 
curately detailed  the  results;  but  as  they  lead  to  no 
important  conclusion,  we  shall  not  enter  into  any  de- 
tail of  them. 

Perhaps  the  most  interesting  fact  with  Which,  we  are  ^^»^ 
acquainted  respecting  these  particles,  is  the  change  ^^  ^j^^ 
which  is  produced  in  their  colour  by  the  contact  of  the 
atmosphere.  It  had  been  long  observed  that  the  upper 
part  of  the  clot  was  of  a  bright  scarlet  colour,  while 
the  lower  part  was  of  a  purplish  red,  but  no  one 
seems  to  have  been  aware  of  the  true  cause  of  this  ap^ 
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Phjnology.  peanmce,  until  Cigna  of  Turin  announced  it  as  de« 
'^^  — '  pending  upon  the  action  of  the  air.  The  idea  was 
immediately  embraced  b^  Priestley,  who,  after  veri« 
Mug  the  statement  of  Cigna,  discovered  that  the  ac- 
tion of  the  air  depended  solely  on  its  oiygenous  por^ 
tion,  while  the  azote,  as  well  as  the  unrespirable  gases 
generally,  had  no  effect  of  this  kind  upon  the  colour  of 
the  blood,  but  even,  on  the  contrary,  tended  to  deepen 
Uie  colour  of  scarlet  blood.  Upc^i  examining  the  air 
which  had  been  employed  in  these  experiments,  he 
found  that  it  had  lost  a  part  of  its  oxygen,  and  was 
no  longer  capable  of  supporting  life,  the  same  change 
having  been  induced  upon  it  as  upon  air  that  had 
passed  through  the  lungs  in  the  natural  process  c^ 
respiration.  It  was  generally  concluded,  although  per« 
haps  without  any  very  sufficient  evidence,  that  the 
action  of  die  air  in  these  cases  was  upon  ihe  iron  in 
the  blood ;  there  are,  indeed,  many  reasons  for  supposing 
that  the  red  globules  are  the  part  of  the  clot  upon 
whidi  the  air  more  particularly  acts;  but  how  this 
action  is  effected,  whether  the  iron  has  any  share  in  it, 
or  what  change  it  undergoes,  are  questions  that  at 
present  we  are  unable  to  answer. 

The  liquid  which  separates  fVom  the  clot,  when  the 
spontaneous  coagulation  of  the  blood  takes  place,  is 
called  the  serum.  It  is  a  viscid  fluid,  of  a  dull  straw 
colour,  of  considerable  specific  gravity,  a  ssltish  taste, 
and  when  warm  of  an  odour  resembling  milk.  It 
consists  of  water^  holding  in  solutimi  different  animal 
and  saline  substances,  the  principal  of  which  is  albu- 
Albumen.  men,  a  body  which  possesses  the  singular  property  of 
becoming  solid  at  a  temperature  of  about  160  degrees. 
This  process,  like  the  concretion  of  the  fibrin,  has  ob« 
tainea  the  name  of  coagulation,  yet  it)  is  in  fact  a 
very  different  kind  of  operation,  not  indeed  exactlv 
similar  to  any  other  with  which  we  are  acquainted. 
If  the  serum,  after  being  coagulated,  be  cut  into  small 
piecei,  a  quantity  of  a  &ownish  fluid  gradually  drains 
from  it,  which  has  been  named  the  serosity ;  this  con* 
sists  of  water,  holding  in  solution  an  animal  substance, 
different  from  albumen,  together  widi  a  quantity  of 
saline  matter.  The  albumen  after  coagulation  being 
no  longer  soluble  in  water,  by  sufficient  ablution  the 
other  constituents  of  the  serum  may  be  removed  from 
it.  In  this  state,  however,  a  large  (quantity  of  water 
still  remains  attached  to  it ;  and  if  this  be  slowly  eva- 
ponted,  the  albumen  is  converted  into  a  hard,  s^nni- 
transparent,  brittle  substance,  which  resembles  mem* 
brane  in  idl  its  phjrsical  and  chemical  properties,  ex- 
cept that  it  is  destitute  of  any  appearance  of  organiaa- 
tSon. 

Albumen  is  coagulated  by  various  chemical  re-agents 
as  well  as  by  the  application  of  heat,  particularly  by 
tlie  mineral  adds,  by  alcohol,  by  various  .metallic  salts, 
and,  according  to  the  curious  discovery  of  Mr.  Brande, 
by  the  action  of  the  galvanic  pile.  It  is  probable,  how. 
ever,  that,  in  these  difierent  cases,  neither  the  sub- 
stances procured  are  -similar,  nor  is  the  operation  the 
same  by  which  they  are  produced.  Many  conjectures 
have  been  formed  to  account  for  the  action  of  heat  in 
ooaffulating  albumen,  but,  as  w^  think,  without  af- 
fording any  just  explanation  of  it;  and,  upon  the 
whole,  we  are  disposed  to  attribute  it  to  a  specific  ac- 
tion, which  is  not  referable  to  any  general  principle. 

The  substance  which  drains  from  the  albumen  after 
it  has  been  coagulated,  called  the  serositT,  exists  in 
small  quantity  only  in  comparison  with  the  other  in- 
greditots  of  the  blood,  and  there  has  been  much  con- 
troversy respecting  the  nature  of  the  animal  matter 


Scroftitjr* 


Cause  of 
coagula- 
tion. 


Compoii- 
tion  of 
fleroaity ; 


contained  in  it    Cnllen,  who  was  one  of  the  first  chsi  Pb^ 
mists  that  paid  much  attention  to  it,  spcifa  of  the  le. 
rosity  as  a  solution  of  fibrin  in  water ;  and  HewioD 
conceived  it  to  be  similar  to  the  mucus  of  the  losgi. 
Parmentier  and  Deyeux,  in  the  year  1790,  published  in 
elaborate  set  of  experiments  upon  the  subject,  from 
which  they  concluded  that  the  animal  matter  in  Beio< 
sity  is  jelly.    Their  account  of  it  had  so  mndi  the  ap. 
pearance  of  correctness,  that  tbetr  opinion  was  gcncr. 
ally  adopted,  until,  in  1805,  Dr.  Bostock  found  that  it  ceitnas 
was  without  foundation,  and  that  the  blood  oontaii»noJ<>'7' 
jelly,  a  discovery  which  has  been  since  confinned  by 
Prc&ssor  Beraelius,  Dr.  Marcet,  and  Mr.  Brande.  Dr. 
Bostock  named  this  substance  the  uncoagulable  mattsr 
of  the  blood ;  while  Dr.  Marcet,  from  a  reference  to 
its  chemical  properties,  calls  it  muco-extractive  matter. 

All  the  fluids  of  the  animal  body  are  fnnisbed  with  Saiurf 
a  quantity  of  salts;  and»  as  they  are  soluUe  in  water, ^M 
they  remain,  at  leaat  for  the  most  part,  in  the  senxity. 
Guglielmini  appears  to  have  been  one  of  the  first  who 
distinctly  announced  the  presence  of  salts  in  the  blood  ;• 
they  have  been  since  examined  by  different  chemists, 
but  bv  none  with  so  much  accuracy  as  by  Bersdios 
and  Marcet.  From  their  experiments  we  learn,  that 
they  consist  principally  of  soda,  muriate  of  soda,  and  i 
some  of  the  phosphates.  Since  we  find  that  a  certsin 
quantitjf  c^  saline  matter  is  always  present  in  the  ani- 
mal fluids,  it  is  natural  to  conclude  that  they  perform 
some  important  office  in  the  animal  economy ;  it  has 
been  supposed  that  they  may  stimulate  tfie  muscular 
fibres  to  contraction,  that  they  may  contribute  to  the 
operation  of  the  secreting  organs,  or  that  they  may  aid 
in  the  process  of  digestion ;  but  all  these  are  mere  con« 
jectures,  for  which  we  have  no  certain  foundation. 

We  have  now  described  the  blood,  as  it  exists  in  its  AnnJ 
ordinary  state,  without  regardins;  the  changes  which  »<<  <* 
it  occasionally  experiences  from  &e  operation-of  peca*^*^ 
liar  circumstances.  Of  these  the  most  important  is  the 
difierenoe  between  the  venous  and  the  arterial  blood. 
The  most  obvious  difierence  is  the  colour,  which,  in 
the  larger  trunks  of  the  systemic  arteries,  is  a  bright 
scarlet ;  and,  in  the  systemic  veins,  of  a  purplish  nd. 
We  have  very  different  statements  of  the  comparatire 
temperature  of  the  two  kinds  of  blood ;  for,  ample  as 
the  experiment  may  appear,  writers  of  equal  anthoriqr 
give  us  very  opposite  statements.  But  the  most  im« 
portent  circumstance  in  which  the  arterial  and  the  ve- 
nous blood  have  been  supposed  to  differ  fhnn  etch 
other,  is  tne  one  which  was  announced  by  Crawford, 
that  arterial  has  a  greater  capacity  for  heat  than  venous 
blood :  but  this  point  will  be  considered  more  fnlly 
in  the  next  chapter,  on  respiraUon  and  animal  teqipera- 
ture. 

CHAPTER  VIII. 

OF  RBSnilATION, 

In  the  more  perfect  animals,  or  those  which  are  fur*  De^ 
nished  with  the  greatest  number  of  distinct  orgsns, 
respiration  is  almost  as  essential  to  their  existence  as  the 
circulation  of  the  blood.  This  function  consists  io  the 
alternate  reception  and  emission  of  air  into  and  out  of 
the  lunffs ;  while,  at  the  same  time,  the  blood  is  trans- 
mitted Uurough  a  set  of  vessels  so  formed  as  to  enable 
the  air  to  act  upon  it,  and  to  produce  that  change  in  its 
nature  and  properties  which  fits  it  fbr  the  support  of 
life.  We  shall  arrange  our  remarks  upon  this  subject  Armi 
into  three  heads:  1st,  The  mechanism  of  respirtfion;^^  j 
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in- id,  Itt  direci  eflfects;  and  Sd,  The  temote  effiscta  of 
"^  mpiration  upon  the  liriog  •ytton. 

tftQ* 

Sect.  1.— MecAantm  of  Respiraiioih 

I  of  The  organs  of  respiration  are  the  trachea,  with  its 
I-  rtmifications,  the  lan|^,  and  the  diaphragm.  The 
trachea,  or  wind-pipe,  is  a  long  tube,  composed  of  car* 
^  tilaginoas  rings,  and  furnished  with  muscular  fibres, 
which  extends  fVom  the  mouth  into  the  chest  It  there 
diodes  into  two  branches,  called  bronchia^  which  pass 
respectively  into  the  two  lungs ;  here  thej  subdivide 
into  smsller  branches,  and  these  again  into  branches 
still  smaller,  until  at  length  they  terminate  in  minute 
cavities,  which  are  called  the  air  vesicles.  These 
%>  vesicles,  which  are  destined  for  the  ultimate  reception 
of  the  air  that  is  taken  in  by  the  trachea,  are  composed 
of  a  ddicate  membranous  substance,  and  lined  with  a 
fine  mucous  membrane,  on  which  the  pulmonary  arte* 
ries  ramify  that  proceed  from  the  right  side  of  the 
hesrt ;  those  which  compose  the  pulmonic  circulations 
This  distribution  of  the  blood  was  first  minutely  de- 
scribed  by  Malpighi,  and  has  been  generally  received 
as  correct,  although  there  has  been  considerable  differw 
ence  of  opinion  respecting  the  form  of  the  vesides,  and 
their  connexion  with  the  branches  of  the  trachea. 
Some  anatomists,  as'  Willis,  conceived  that  each  air^ 
tube  terminated  in  a  separate  rounded  cell,  which  had 
DO  connexion  with  any  other  cavity,  whereas  others 
supposed  that  the  lungs  consist  of  an  irregular  tissue 
of  membranous  matter,  the  different  parts  of  which, 
like  those  of  the  common  cellular  texture,  have  a  com* 
mnnicatiim  with  each  other. 

The  lungs  are  two  spongy  bodies,  each  of  them  of 
an  irregular  oval  form,  united  at  their  upper  part  by 
the  trunks  of  the  bronchia :  they  are  kept  distinct  from 
each  other  by  the  mediastinum,  a  membranous  body, 
which  divides  the  thorax  into  two  cavities,  that  do  not 
communicate  wilb  each  other.  Each  lung  is  divided 
into  three  principal  parts,  called  lobes,  and  these  into 
8  number  of  smaller  parts,  or  lobules,  each  lobule  con^ 
listing  of  a  branch  of  the  air-tubes,  with  the  accompa* 
nying  blood  vessels,  and  the  connecting  cellular  sub- 
stance. The  lungs  entirely  fill  up  the  two  cavities  of 
the  chest,  so  as  to  leave  no  vacant  space  between  the 
plenne,  or  the  membrane  which  endoses  the  longs  and 
that  which  lines  the  thorax,  although,  in  the  healthy 
state  of  the  chest,  these  membranes  have  no  connexion, 
except  at  their  origin,  and  admit  of  free  motion  upon 
each  other. 

The  thorax  itself  is  composed  partly  of  bone,  and 
partly  of  cartilage ;  its  sides  are  formed  by  the  series 
of  arched  bones  called  the  ribs ;  the  spaces  between 
irhidi  are  filled  op  by  the  intercostal  muscles.    The 
lower  part  of  the  chest,  which  is  contiguous  to  the 
abdomen,  consists  of  the  diaphragm,  an  expanded 
membrane,  furnished  with  muscles,  which  give  it  the 
power  of  contraction,  and  constitute  it  the  prindpal 
organ  in  the  mechanism  of  respiration. 
^      The  mechanical  act  of  respiration  consists  essential- 
?'  ]y  in  increasing  the  cavity  of  the  chest  The  diaphragm, 
^^'^  b  its  natural  state,  forms  an  arch,  which  is  convex  to- 
^^  wards  its  upper  surface,  so  that  when  its  musdes  con« 
tract  itbeoinnes  flattened,  and  in  this  way  increases  the 
capadtv  of  the  thorax.    The  thorax  is  likewise  increas-  • 
ed  in  sixe  by  the  contraction  of  the  intercostals,  al- 
though in  a  mudi  less  degree  than  by  the  flattening  of 
the  maphragm ;  and  indeed  it  is  eenerally  conceived 
that  the  prmdpal  use  of  these  musdes  is  to  fix  the  ribs, 
and  prevent  them  from  being  drawn  down  by  the  coiu 


traction  of  the  diaphragm,  and  thus  counteracting  the  Fbjrsiology. 
efiect  which  is  proouo^  by  its  action.  '"""V^"^ 

As  the  lungs  are  every  where  in  contact  with  the  Capacity  of 
cavity  containing  them,  they  are  necessarily  expanded  the  thor«x 
in  an  equal  degree  with  the  thorax.  In  consequence  Increased. 
of  this  expansion,  their  capadty  is  increased,  and  as 
there  is  a  free  communication  with  the  atmosphere  by 
means  of  the  trachea,  a  portion  of  air  enters  them  equal 
to  their  increased  capacity.  After  some  time  the  mus- 
des of  the  diaphragm  and  the  intercostals  relax,  and  the 
elasticity  of  the  cartilages  of  the  thorax  brings  back  the 
parts  to  their  former  bulk,  and  the  capadty  Sp  the  lungs 
being  thus  diminished,  the  additional  portion  of  air 
whidi  they  had  received  is  expelled.  In  a  short  time, 
however,  the  muscular  contraction  is  renewed,  and  is 
again  succeeded  by  relaxation ;  and  this  alternation, 
vniich  continues  to  the  end  of  life,  constitutes  the  me* 
chanical  process  of  respiration.  Hence  it  appears  that 
the  state  of  expiration  is  what  may  be  termed  the  na* 
turd  condition  of  the  respiratoiy  organs,  or  that  in 
which  they  are  found  when  the  position  of  the  parts  is 
not  affected  by  muscular  contraction.  We  also  per- 
^ve,  that  the  air  enters  the  lungs  solely  in  consequence 
of  the  increase  of  the  capadty  of  the  thorax,  whidi  is 
affected  by  muscular  contraction ;  that  this  is  the  only 
step  in  the  process  which  can  properly  be  re^rded  as 
a  vital  action ;  and  that  the  rest  of  the  mechanism  of  re« 
spiration  depends  upon^the  elastidty,  or  other  physicd 
properties  d^  the  parts  concerned. 

The  above  acoonnt  of  the  mechanism  of  respiration  History  of 
is  the  one  generally  adopted  by  the  modem  physiolo^  opinions, 
gists,  and  appears  to  explain  ail  the  phenomena,  with« 
out  having  recourse  to  any  occult  agents  or  gratuiums 
mippositions.    It  was  not,  however,  until  after  many 
premature  attempts,  and  without  numerous  and  even 
violent  controversies,  that  the  correct  theory  was  esta-  , 
blished ;  for  while  the  physicd  properties  of  dr  were 
not  understood,  it  is  not  surprising  that  errors  should 

Erevail  respecting  the  action  of  the  atmosphere  on  the 
nman  body.  &j\e,  who  was  so  successful  in  his  in- 
vestigations on  the  subject  of  pneumatics,  first  expUdn- 
ed  upon  correct  prindples  why  the  dr  enters  the  lungs ; 
but  nis  simple  doetrme  was  not  suited  to  that  Bge^ 
where  refined  hypotheses  were  so  much  in  vogue,  and 
where  every  thing  was  to  be  explained  by  some  ab- 
struse mathematicd  problem.  We  find,  ther^re,  that 
for  a  century  or  more  after  he  wrote,  a  variety  of  learn- 
ed speculations  continued  to  prevdl  up<m  the  subject, 
which  were  derived  dther  from  fdse  prindples  of  phi- 
losophy, or  from  incorrect  opinions  respecting  the  ana- 
tomy of  the  organs.  -  Some  of  these  notions  were  even 
attempted  to  l^  proved  by  experiment;  such,  for  ex- 
ample, as  that  a  quantity  of  air  is  contdned  in  the  ca- 
vity of  the  chest,  between  the  pleuras,  which  b^  its 
spring  compressei  the  lungs,  and  produces  expiration  i 
or  that  the  lungs  themselves  are  furnished  ,with  pores, 
through  which  the  air  is  dtematehr  discharged  and  re- 
absorbed in  the  different  states  of  respiration.  Most 
of  the  older  anatomists  supposedr  that  .the  lungs  pos- 
sess an  innate  power  of  motion,  by  which  they  mraw  in 
and  expel  the  air ;  bat  aU  these  opinions  are  now  en« 
tirely  (uscarded. 

Few  points  in  anatomy  have  been  the  subject  of  more  Aeiion  or 
warm  and  protracted  discussion  than  the  action  of  the  the  Inur- 
interoostds.    Between  each  of  the  ribs  are  two  sets  of  eostala. 
muscular  fibres,  one  extemd  and  the  other  intemd ; 
both  of  which  are  dtuated  obliqudy,  but  in  oppodte 
directions.    The  dder  anatomists  concdved,  that  tiie 
contraction  of  the  extemd  layer  wodd  tend  to  nusf 
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Fhysioloi:y.  thb  rib^,  and  thus,  by  inoreasitig  the  angle  which  \tiey  greatest  confidence,  both  from  the  nature  of  the  app8p?bjiH^ 
^^nr""*^  forni  with  the  spine,  enlarge  the  capacity  of  the  luo-  ratus,  and  from  the  general  uniformity  of  the  resultai  •^•'^ 
rax,  while  the  internal  layer  had  the  contrary  effect  of  He  performed  two  sets  of  experiments^     In  the  first, 
depressing;  the  ribs,  and  consequently  diminishing  the  he  employed  a  membranous  bag,  of  such  a  size  as  to 
chest.     Mayow  appears  to  have  been  the  first  who  de-'  enable  him  to  take  the  average  of  a  number  of  in^pira- 
cidedly  adopted  the  opinion,  that  the  contraction  of  tions,  and  so  fitted  with  valves  as  to  keep  the  inspired 
both  the  extewial  and  the  internal  intercostals  raises  the  and  expired  air  distinct  from  each  other.    In  the  te« 
ribs, — the  opinion  which  is  now  generally  embraced  ;  cond  set  of  experiments,  a  man  was  immersed  up  to 
but  the  contrary  idea  continued  to  prevail  until  the  the  chin  in  a  vessel  of  water»  which  was  closed  at  the 
middle  of  the  last  century,  when  it  was  successfully  re-  « top,  and  furnished  with  a -projecting  tube,  in  which 
futed  by  Haller,  and  has  not  been  since  revived.  any  alteration  in  the  level  of  the  water  might  be  rea- 
AciioD  of        The  nature  of  the  diaphragm,  its  muscular  action,  dily  perceived,  and  thus  the  corresponding  changes  in 
thedia-       and  its  importance  in  the  mechanism  of  respiration,  the  bulk  of  the  body  be  accurately  estimated.    By 
phragm.      were  very  imperfectly  understood  by  the  ancients,  and  employing  every  necessary  preca-itioa,  he  found  the  re- 
even  by  the  .earlier  modem  anatomists.     By  some,  it  suit  of  both  sets  of  experiments  to  be  nearly  similar, 
was  supposed  to  be  the  immediate  seat  of  the  soul ;  by  and  also  to  correspond  with  the  simple  process  of  Ju«       j 
others  it  was  thought  to  have  a  kind  of  independent  rin,  indicating  the  average  bulk  of  a  single  inspiratioD       { 
life ;  and  it  was  generally  regarded  as  being  possessed  to  be  forty  cubic  inches. 

of  some  mysterious  power,  until  Fabricius  explained        The  quantity  of  air  that  can  still  be  expelled  from  c^. 

its  operatioi;)^  upon  rational  principles,  referring  it  sole-  the  lungs  after  an  ordinary  expiration,  depends  upon  ci-r^ii 

ly  to  the  combined  action  of  muscular  contractility  the  size  of  the  individual,  and  the  peculiar  formation  of  ^^<^ 

and  the  elasticity  of  membranes—the  first  producing  a  the  chest     It  appears,  however,  that  a  middle-sized 

change  in  it?  form,  and  the  latter  bringing  it  back  to  man  can  expel  between  1>50  and  200  cubic  inches  by  a 

its  original  position  after  the  contraction  had  ceased,  powerful  voluntary  effort.    But  it  is  obvious,  from  the 

It  is  now  universally  regarded  as  the  great  'agent  by  formation  of  the  lungs  and  chest,  that  no  voluntuy 

which  the  size  of  the  cavity  of  the  thorax  js  regulated,  effort  can  expel  all  the  air  from  them;  and  hm  again, 

In  its  natural  or  relaxed  state  it  is  arched  upwards,  so  as  oh  all  tlie  other  points,  the  opinions  of  anatomists 

as  to  protrude  into  the  chest  and  diminish  its  size;  and  physiologists  have  been  very  various.    Perhaps  the 

and  when,  by  the  contraction  of  its  muscles,  it  is  flat*  experiments  of  Goodwyn  are  the  most  to  be  relied  oo, 

tened,  the  capacity  of  the  thorax  is  proportionably  in«  which  make  this  quantity  somewhat  more  than  100 

creased.  cubic  inches.    Frcma  these  data,  which,  although  cod-  Gesd 

Bulk  of  Many  attempts  have  been  made  by  physiologists  to  fessedly  imperfect,  seem  to  be  the  best  which  we  pos-  ««* 

■  (ingle       ascertain  the  quantity  of  air  that  is  taken  into  the  lungs  bcss,  it  may  be  estimated,  that,  by  each  ordinary  expi- 

inspiration,  at  one  time,  or  the  bulk  of  a  single  inspiration.     lU-  ration^  between  one- sixth  and  one-seventh  of  the  whole 

spiration  is,  however,  so  much  under  the  control  of  contents  of  the  lungs  is  discharged ;  and  that,  by  th« 

toe  will,  that  all  we  can  obtain  by  our  experiments  most  violent  effort  of  expiration,  two-thirds,  or  even  a 

is  the  average  quantity  ;  for,  although  we  cannot  sus-  greater  proportion  of  the  air,  is  evacuated.     Supposmg 

pend  the  action  of  the  lungs  for  more  than  a  very  li«  that  eadi  act  of  respiration  occupies  about  three  se- 

mited  period,  we  can  at  pleasure  receive  into  them  a  conds,  a  bulk  of  air,  nearly  equM  to  three  times  the 

Greater  or  less  quantity  of  air.     There  is  also  a  consi-  contents  of  the  lungs,  will  be  expelled  in  a  minute,  or 

erable  difference  in  the  form  of  different  individuals  about  4000  times  their  bulk  in  24  hours.     This  quan* 

with  respect  to  the  size  of  the  chest ;  and  it  is  proba-  tity  will  amount  to  between  600  and  700  cubic  feet 
ble  that  peculiar  states  of  the  constitution,  and  per«        There  are  two  curious  subjects  of  inquiry  connected  Cuwi 

haps  of  the  air  itself,  may  affect  the  quantity  received  with  the  function  of  respiration,  which  have  abun<Unt-  tkeM 

into  the  lungs.     And  besides  the  question  respecting  ly  exercised  the  genius  of  physiologists— -what  is  the>{*^ 

the  bulk  of  a  single  inspiration,  there  are  others  which  cause  of  the  first  inspiration  in  the  newly  bom  infant? 

deserve  our  attention.     We  may  inquire,   not  only  and  what  is  the  cause  of  the  regular  successions i)fia- 

what  is  the  average  bulk  of  an  ordinary  inspiration,  spiration  and  expiration  during  the  remainder  of  life?       ^ 

but  what  is  the  amount  of  the  greatest  quantity  of  air  With  respect  to  the  first  of  these  points,  Harvey  asks 

that  we  are  able  to  take  into  the  lungs  by  the  most  the  following  question.  Why  is  the  aniinal,  when  it  has 

powerful  voluntary  effort,  what  is  the  quantity  of  air  once  breathed,  under  the  necessity  of  continuing  tore- 

left  in  the  lungs  after  an  cVdinary  expiration,  what  spire  without  intermission,  when,  if  the  air  had  never 

farther  quantity   we  are  able  to  expel  by  the  most  been  received  into  the  lungs,  the  same  animal  roigbt 

powerful  efibrt,  and  what  quantity  still  remains  in  the  have  remained  some  time  without  exercising  this  func- 

lungs.  "  tion  ?  Wfiytt  gave  an  answer  to  this  question,  whidi  ^m 

Expef  i-  With  respect  to  the  bulk  of  an  ordinary  inspiration,  at  the  time  was  very  generally  acquiesced  in.    Hesup-  by?^ 

menu  of     the  first  writer  who  gives  us  any  very  accurate  infor-  poses  that,  immediately  after  hirth,  an  uneasy  scneaiioii 

J»J«''n,         mation  is  Jurin.     By  breathing  into  a  bladder,  and  is  experienced  in  the  chest  from  the  want  of  air,  which 

^  «i2ics,     making  the  necessary  allowance  for  temperature  and  may  be  regarded  as  the  appetite  for  breathing.    To 

pressure,  he  estimated  the  quantity   at  forty  cubic  supply  this  appetite,  the  mtelligent  principle  with 

mches.     Goodwyn  employed  a  peculiar  apparatus,  in  whidi  the  body  is  endowed,  produces  the  expansion  oC 

which  he  measured  the  ^bulk  of  an  inspiration  by  the  -the  chest,  being  aware  of  the  fatal  consequences  that 

quantity  of  water  raised  up  from  one  vessel  to  another,  would  result  from  the  exclusion  of  fresh  air.    It  is 

Sir  H.  Davy  endeavoured  to  find  the  quantity,  by  ex-  sufficient  to  remark  concerning  this  h^^theaisi  that  il 

amining  the  chemical  changes  which  a  certain  portion  labours  under  the  defect  of  all  the  speculations  uf  the 

of  air  had  experienced  by  passing  through  the  lungs  *  metaphysical  physiologists,  tliat  it  confounds  the  final 

and.other  methods  have  been  employed,  which  gavb  with  the  efficient  cause,  and  supposes  the  agency  of 

results  that  varied  from  a  few  inches  to  above  fifty,  a  principle,  the  existence  of  which  is  itself  a  iMtat 

,  But  of  all  the  experiments  of  this  kuid  that  have  been  .which  requires  to  be  proved, 
performed,  those  of  Menzies  seem  to  be  entitled  to  the        Perhaps  it  would  be  difficult  to  give  any  answer  to  lk« 
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fl^*  Harvey's  query,  which  should'  be  alt'ogetheR  sathfacto-    pending  on  the  state  of  the  air  and  the  blood ;  while  in  Pbytiolpgy. 

"^  ry ;  but  there  in  one  point  which  may  tend  to  throw     extraordinary  inspirations^  the  princip[es  of  instinct  ''— "^r  "^ 
some  light  upon  this  obscure  subject.    We  refer  to  the    and  of  volition,  as  in  other  parts  of  the  body,  produce 
mechanical  change  which  the  chest  experiences  when    muscular  contractions,  which  tend  directly  to  produce 
the  young  ^nimal  leaves  the  uterus.     Before  this  time,    some  useful  purpose*  in  the  animal  economy, 
in  consequence  of  the  position  of  the  fcetus,  the  lungs        Most  of  the  older  physiologists,  and  even  several  of  Efi^t  of 
are  squeezed  up  intq  as  small  a  space  as  possible,  and    the  moderns,  have  supposed  that  the  varying  bulk  of  retpiratioa 

Are  nearly  impervious  to  the  blood ;  but  when  the  trunk  the  chest,  in  the  different  states  of  expiAition  and  in-  "pon  ^^^ 

h  extended,  and  the  parts  are  allowed  to  exercise  their  spiration,  must  have  a  considerable  efiect  upon  the  ctr-  htart. 

natural  elasticity,  the  ribs  rise  up,  and  the  diaphragm  culation.    'This  opinion  was;  maintained  by  Hales  and 

descends,  so  that  the  dimensions  of  the  chest  are  ex-  '  Haller,  and  many  experiments  were  adduced  by  which 

tended  in  both  directions.    The  thorax  being  thus  it  appeared  to  be  countenanced,    fiut  it  is  probabla  * 

brought  into  its  state  of  average  distention,  and  there  that  in  these  cases  the  effects  of  ordinary  and  of  extra* 

being  a  free  passage  through  the  mouth,  the  air  neces-  ordinary  respiration  have  been  confounded  together. 

sarily  rushes  in  to  supply  the  vacancy  thus  produced.  When  experiments  are  made  on  living  animals,  we  may 

f       The  second  subject  of  inquiry  that  was  pointed  out,  presume  that  the  respiration  must  be  rendered  labo« 

regards  the  regular  alternation  of  inspiration  and  ex-  rious,  that  the  air  will  be  taken  in  at  longer  inter valflf, 

""  piration.     The  attempts  that  have  been  made  to  solve  and  consequently  in  a  larger  bulk  atf  once,  at  the  sdme 

this  problem  are  very  numerous ;  but  we  are  disposed  time  that  the  circulation  being  in  a  languid  state,  is  - 

to  regard  them  all  as  inadequate  to  the  end  in  view  ;  more  liable  to  be  affected  by  slight  causes^  acting  upon 

nor  are  we  able  to  afford  any  explanation  which  is  en«  it    That  the  circulation  is  not  affected  by  the  state  of 

tirely  satisfactory.    We  are  indeed  disposed  to  consi-  the  lungs  in  ordinary  cases  may  be  inferred  from  the 

der  this  action  as  depending  upon  different  principlesi  £ict,  that  although  the  heart  contracts  four  or  five  times 

according  to  the  manner  in  which  it  is  carried  on,  whe-  as  frequently  as  the  diaphragm,  and  that  consequently 

ther  in  the  ordinary  process  of  respiration,  or  when  the  blood  must  pass  through  the  lungs  in  all  their  dif« 

the  laog^,  from  any  cause,  are  excited  to  an  extraordi-  ferent  states  of  distention,  yet  the  pulse  remains  the 

nary  effort.    In  the  first  case,  it  would  appear  th^t  same,   without  any  alteration    corresponding  to  the 

when  the  blood  has  passed  through  the  systen^ic  drcu-  changes  in  the  lungs.     Upon  the  whole,  therefore,  we 

lation,  it  undergoes  a  change  which  renders  it  no  long-  may  conclude,  that  when  the  organs  are  in  their  na« 

er  fit  for  performing  the  functions  necessary  for  the  tural  condition,  the  different  states  of  the  lungs  do  not 

ecmtinuance  of  life.    In  some  way  or  other,  which  we  materially  affect  the  circulation  of  the  blood. 
•hall  not  now  attempt  to  explain,  when  the  blood  comes  q-^-   t t      711 .  j-^^.  rynw*  ^  i?^.^;*^/;^ 

into  this  state,  an  ufieas^r  section  is  experienced  about  ^''''^'  Ih-The  dtrecl  Effecii  of  Resptraitan. 

the  heart,  which  sensation  is  removed  by  taking  a  por-        We  now  proceed  to  the  second  division  of  our  sub-  fiffecta  of 

tion  of  fresh  air  into  the  lungs.    Whether  the  sensa-  ject»  the  direct  effects  of  respiration.     These  are  to  rcapiration. 

tion  itself  serves  as  a  stimulus  to  the  muscles,  or  to  the  be  considered  in  two  points  of  view;  1st,  The  ef- 

nerves  connected  with  the  organs  of  respiration;  or  f^cts    upon    the    air;    and,    2d,   Those    upon    the 

whether  the  blood  produces  some  more  comphcated  blood.    From  the  infection  of  the  anatomy  of  the  (j^^  ^^^ 

train  of  changes,  which  eventually  ends  in  the  contrac-  pulmonary  organs,  and  particularly  of  the  complicated  air. 

tion  of  the  diaphragm,  is  a  point  which  we  are  unable  a{)paratus  by  which  the  air  and  the  blood  are  brought 

to  determine ;  but  the  result  is,  that  a  necessaiy  con-  within  the  ^here  of  their  mutual  action,  it  was  natural 

nexion  is  established  between  these  actions,  in  conse-  to  conclude  that  the  use  of  the  lungs  is  to  effect  a  change 

alienee  of  which  the  diaphragm  contracts,  wherever  '^  the  blood  through  the  operation  of  the  air.     The  an- 

le  blood  is  returned  to  the  heart  in  the  venalized  cients  had  some  rude  conception  of  the  existence  of  this 

Mate.  action,  although  their  idea  of  its  nature  was  very  im- 

I.     On  certain  occasions,  however,  there  is  a  necessity  perfect.    Perhaps  the  most  generally  received  opinion 

for  an  extraordinary  quantity  of  air  to  be  received  into  among  the  earlier  physiologists  was,  that  the  immediate 

the  lungs,,  either ibr  the  performance  of  some  mechani-  effect  of  respiration  is  to  remove  from  the  blood  a 

cal  operation,  or  to  produce -a  greater  degree  of  effect  quantity  of  heat  and  water,  for  it  was  a  fact  too  obvious 

than  ordinary  upon  the  blood.    In  these  cases,  it  would  to  be  overlooked,  even  by  the  most  superficial  observers, 

Keni  that  ;die  organs  of  respiration  are  influenced  that  air  which  is  expired  from  the  lungs,  differs  from 

either  by  an  instinctive  feeling  or  by  \he  direct  efforts  that  which  is  taken  into  them,   by  the  addition  of 

of  volition.    The  act  of' sneezing  commences  by  a  warmth  and  naoisture.    During  the  prevalence  of  the 

powerful  inspiration,  for  the  accomplishment  of  which  mathematical  sect,  there  was  a  great  controversy  re« 

allthemusclesofthethorax.and  diaphragm  are  brought  specting  the  question,  whether  respiration  has  the  ef« 

intoasute  of  strong  contraction,  aud  this  is  done  in  f<^ct  of  rarefying  or  of  condensing  the  blood     One 

the  most  complete  manner  by  the  newly  bom  infant,  party  conceived  that  the  blood  must  necessarily  be  con- 

vho  roust  necessarily  be  qnite  unconscious  of  the  end  densed,  because  a  quantity  of  water  is  evaporated  from 

|n  view,  and  ignorant  of  the  means  by  which  it  is  it,  while  their  opponents,  who  supposed  that  a  portion 

hrought  about.    There  are,  on  the  contrary/  many  ac-  of  air  is  absorbed  by  the  blood  in  passing  through  the 

bons  of  the  respiratory  organs  that  are  completely  vo*  lungs,  were  equally  strenuous  in  maintaining  that  it 

luntary,  such  as  sighing,  straim'ng,  &c.  in  which  differ-  must  be  wrefied.      . 

^t  niusdes  are  called  into  action  to  produce^a  specific  .   Although  nothing  could  be  more  obvious  than  the  Boyle'a 

wect,  in  consequence  of  previous  experience,  in  the  necessity  of  the  uninterrupted  continuance  of  respira-  obaerfa* 

Mme  manner  with  the  motions  of  the  arms  and  legs,  tion,  y^t  this  was  attributed  more  to  some  mechanical  **<>«■• 

According,  therefore,  to  the  degree  in  which  the  lungs  effect  which  it  produced  upon  the  motion  of  the  blood, 

are  called  into  action,  the  muscles  connected  with  the  than  to  any  change  in  its  qualities,  and  it  was  not  until 

thorax  appear  to  be  influenced  by  different  powere;  the  time  ot  Boyle  that  we  became  fully  sensible  of  the 

in  ordinary  oi^es  l>y  some  impression  upon  them,  dfi«  fact,  that  a  constant  supply  of  successive  portions  of 
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Physiology,  fresh  unrespired  sir  is  essential  to  life ;  a  fact  which  he 
,  ^— nr*-^  discovered  m  the  course  of  his  experiments  upon  the 
air  pump.  Hjs  investigations»  however,  were  princi* 
pally  directed  to  the  knowled^  of  the  mechaniod  pro- 
perties of  Uie  air ;  and  it  was  m  this  point  of  view  that 
ne  almost  exclusively  regarded  its  action  upon  the  lungs. 
Yet  be  did  not  entirely  overlook  the  other  physical 
changes  whic8  it  experiences ;  he  noticed  the  moisture 
which  is  exhaled  along  with  it«  and  &rther  observed^ 
that  it  carries  off,  what  he  calls  recrementitious  steams ; 
but  he  does  not  enter  into  any  explanation  of  their  na- 
ture. He  also  observed,  that,  under  certain  drcum- 
stances,  the  air  in  which  an  animal  has  been  confined 
is  diminished  in  bulk ;  and  this  he  accounts  for  by  say- 
ing that  it  has  lost  its  spring. 

Mayow*!.  Mayow  made  an  important  addition  to  Boyle's  hy- 
pothesis, by  supposing  that  the  air,  besidef  carrying 
off  these  vapours,  imparts  something  to  the  blood ;  and 
he  even  attempted  to  explain  the  nature  of  this  sub^ 
stance  which  is  abstracts  from  the  atmosphere.  By 
performing  comparative  experiments  6n  portions  of  air 
before  and  afler  it  had  been  respired,  he  concluded 
that,  during  its  passage  through  the  lunffs,  it  imparts 
to  the  blood  a  certain  volatile  matter,  wnich  he  calls 
nitro-aerial  spirit,  and  which  was  also  concerned  in 
combustion,  as  well  as  in  many  other  chemical  opera- 
tions. Most  of  the  contemporaries  of  Mavow,  as  Bo« 
relli,  Lower,  and  Willis,  adopted  opinions  that  were  not 
very  dissimilar  with  respect  to  the  part  which  the  air 
acts  in  the  process  of  respiration,  some  of  them  imagin- 
ing that  a  portion  of  the  whole  mass  of  air,  and  otners- 
that  some  particular  part  of  it,  entered  the  blood.  This 
hvpothesis  was,  however,  after  some  time,  gradually 
abandoned,  and  what  may  appear  more  remarkable, 
the  discoveries  and  experiments  of  Mayow,  which  were 
extremely  curious,  and  calculated  to  throw  great  light 
upon  natural  philosophy,  were  entirely  forgotten. 

Halet*s.  Our  knowledge  respecting  the  change  which  air  un- 

dergoes by  respiration,  remamed  without  any  addition, 
or  rather  may  be  considered  as  retrograde  for  some  years, 
when  the  inquiry  was  again  resumed  by  Hales.  He 
instituted  a  number  of  experiments  upon  this  point, 
and  was  led  to  form  a  conclusion  nearlv  similar  to  that 
of  Bo^Ie,  that  the  chance  consists  in  the  air  acquiring 
a  noxious  vapour,  and  losing  part  of  its  elasticity ;  the 

Black*!.  same  doctrine  was  also  maintained  by  Haller.  It  was 
shortly  after  this  period  that  Black  commenced  his  in- 
vestigations on  the  chemical  nature  of  air ;  and  after 
discovering  the  existence  of  carbonic  acid,  as  a  gaseous 
substance,  possessed  of  distinct  and  specific  properties, 
he  found  that  a  quantity  of  it  was  generated  in  the 
lungs  by  respiration.  Ine  labours  of  Black  in  this  de- 
partment of^  science  were  zealously  seconded  by  Ca- 
vendish, Scheele,  and  Priestly,  whose  successive  dis- 
coveries led  to  the  knowledge  of  the  chemical  compo- 
sition of  the  atmosphere,  as  consisting  principally  of 
the  two  aeriform  substances  to  which  Uie  names  of 

rrieitley*«.  oxygen  and  azote  have  been  since  applied.  Among 
the  great  variety  of  subjects  to  which  the  last  of  these 
philosophers  directed  ms  attention,  he  carefully  exa- 
mined the  nature  of  the  effect  produced  upon  the  air 
by  respiration,  when  he  found  that  it  had  lost  a  part  c^ 
its  oxygen,  or  had  experienced  nearly  the  same  kind 
of  change  as  by  combustion,  fermentation,  and  other 
analogous  operationsi  which,  in  confononity  to  the  hy- 

tothesis  then  prevalent,  he  styled  phlogistic  processes ; 
e  therefore  concluded  that  the  air,  in  passing  through 
the  lungs,  loses  oxygen  and  acquires  phlogiston  and 
aqueous  vapour. 


Not  long  after  the  publication  of  Priestley's  experi-  PiiJ 
ments,  the  subject  of  respiration  was  taken  up  by  La.  "^^ 
voisier.     He  examined  the  opinions  of  his  predeoenon  ^H 
with  his  accustomed  address ;  he  agrees  with  Priestley 
in  the  essential  circumstance  of  the  diminution  of  the 
oxygen  in  air  that  has  been  respired;  but  he  poioti 
out  an  important  distinction  between  the  different  phlo- 
gistic processes  that  had  been  hitherto  confounded  to- 
gether ;  and  with  respect  to  the  effect  of  respintioD, 
he  concludes  that  the  air  loses  part  of  its  oxygen  and 
receives  an  addition  of  carbonic  acid.    The  opinion  of     i 
Lavoisier  has  beeri  generally  assented  to  by  succeediiw 
physiologists,  and  the  object  of  the  experiments  whuh 
nave  been  lately  made,  has  been  either  to  ascertain  the 
amount  of  these  several  changes,  or  to  account  for  the 
operation  of  the  lungs  in  effecting  them. 

With  respect  to  the  first  of  these  changes,  the  con- 
sumption of  oxygen,  there  are  two  points  to  be  asoer-  oi 
tained.  1st,  What  proportion  of  it  in  air  that  is  re-^ 
spired  is  necessary  for  tne  support  of  life  ?  and,  in  the 
2d  place,  what  is  the  actual  quantity  that  is  consamed 
under  ordinary  circumstances  ?  Although  our  eiperi* 
ments  have  enabled  us  to  acquire  much  information  oo 
these  subjects,  yet  considerable  difficulty  attends  aU 
our  investigations,  and  we  are  obliged,  in  most  cam, 
to  make  allowance  for  various  intervening  ciraim. 
stances,  before  we  can  apply  our  results  to  the  solution 
of'  the  question  under  discussion.  We  &id  that  difier- 
ent  classes  of  animals  afiect  the  air  in  very  different  de- 
uces, and  that  this  is  likewise  the  case  with  differait 
mdividuals  of  the  same  class,  or  even  with  the  ssme 
individual  under  different  circumstances.  We  find  thst 
the  degree  of  purity  in  the  atmosphere  necessary  for 
the  continuance  of  life,  depends  very  much  upon  the 
constitotion  of  the  animal  as  to  its  ordinary  tempen* 
ture,  and  the  structure  of  its  organs  of  re^atioD. 
Birds  would  appear  to  require  the  greatest  propordoo 
of  oxygen,  and  to  be  incapable  of  subsisting  when  more 
than  two-thirds  of  the  usual  proportion  is  removed 
A  mouse  can  live  until  nearly  three-fiNUths  is  cansmn- 
ed;  ftogs,  and  the  cold-blooded  quadrifpeds  wHl  ezk 
in  an  atmosphere  that  contains  considerably  less  oxy- 
gen, while  worms  and  snails  are  not  destroyed  mml 
very  nearly  the  whole  is  abstracted.  It  is,  howerer, 
necessary  to  bear  in  mind,  that  the  death  of  the  wann. 
blooded  animals,  in  these  cases,  depends  not  so  modi 
upon  the  deficiency  of  oxygen,  as  upon  the  preseooe 
of  carbonic  add;  and,  accordingly,  it  ia  found,  thst 
when  the  experiments  are  so  conducted,  that  the  add 
is  absorbed  as  fast  as  it  is  produced,  a  moose  can  live, 
without  apparent  uneasiness,  when  no  more  than  ooe^ 
fifteenth  of  the  original  pn^xirtion  of  oxygen  is  left  in 
the  air.  The  temperature  of  the  hmnan  subject,  and 
the  general  structure  of  his  organs  of  respiration  and 
circulation,  are  similar  to  those  of  the  moose,  so  that  it 
is  probate  a  man  might  exist  in  air  of  this  standard; 
but  it  would  only  serve  for  his  support  while  in  a  state 
of  perfect  rest,  and  without  the  unneoesaaiy  action  of 
any  of  the  functicms,  for,  as  we  shall  afterwards  &id, 
the  consumption  of  oxygen  is  materially  augmented  by 
these  circumstances. 

The  first  attempts  to  estimate  the  aboolote  ouantitjS^ 
of  oxygen  consumed,  were  those  of  Mensies.  He  fbond  ""1 
that  one-twentieth  part  of  air  that  hsus  once  pssnd  ^ 
through  the  lungs  is  removed,  and  this  he  mxppomd  to 
be  oxygen;  hence  he  oondudes  that  58,000  csbie 
indies,  or  between  17^000  and  18,000  mms,  are  ccKh 
sumed  in  94  hours.    This  cetewlerien,  howev«,  bsio^ 
derived  fifoa  insnfljricnt  data^  ci  only  be  legarded  si 
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00.  in  approxtniation  to  the  trotfi :  and  the  nrtilts  of  same    of  Geneva  extended  the  obeervations  to  other  drcum^Pliyiioioir. 
^  eipermients  which  were  performed  by  Lavoisier,  in    itancee  bendes  tetnpeniture.    He  found  that  the  pro- 


ooDJttDCtion  with  Segain,  seem  to  -foe  much  more  en-  duction  of  carbonic  add  was  increased  by  the  process 
titled  to  our  confidence.  They  were  conducted  upon  of  digestion,  by  violent  exercise,  and  by  the  state  of 
a  lai^  acale,  with  an  apparatus  move  complete  tnan  fever  i  and  Lavoisier  met  with  the  same  results  in  his 
had  hitherto  been  employed  in  phvsiological  researches,  daborate  researches.  The  experiments  m  this  case 
and  every  drcumstance  seems  to  have  been  attended  to  were  performed  upon  the  person  of  Seguin ;  and,  so 
whidi  could  ensure  their  accuracy.  We  learn  from  far  as  the  proportionate  quantities  are  concerned,  they 
them,  that  a  man,  under  ordinary  circumstances,  con*  appear  to  deserve  great  confidence.  When  the  stomach 
games  in  24  hours  about  46,000  cubic  inches,  or  15,500  was  empty,  the  bodj  at  rest,  and  the  temperature  con- 
grains.  Since  the  deaUi  of  this  philosopher,  who,  as  stderably  elevated,  it  was  found  that  1210  cubic  inches 
IS  well  known,  was  sacrificed  to  the  barbarous  fury  of  of  oxygen  gas  were  consumed  in  an  hour;  whereas, 
Robespierre,  some  experiments  on  the  same  subject  have  when  the  temperature  wj||.reduced  to  ^°  of  Fahr.,  the 
been  performed  by  9ir  H.  Davy;  and  although  he  other  circumstances  remiuning  the  same,  the  amount  of 
made  use  of  a  very  difierentkind  of  process,  his  results  oxygen  was  increased  to  1S44  cubic  inches.  During 
nearly  coindde  with  Uiose  of  Lavoisier.  We  may,  dig^on  the  oxygen  was  fimnd  to  be  between  1800 
thmfore,  condude,  with  conmderable  confidence,  the  and  1900  inches;  and,  if  violent  exercise  had  been 
quantity  to  be  between  45,'000  and  46,000  cubic  indies,  used  when  digestion  was  gdng  forwards,  the  quantity 
or  about  8lb.  8  oa.  Troy.  was  increased  to  4600  cubic  inches  in  an  hour.    It  is 

The  next  point  to  be  aacertained  with  respect  to  the  to  be  observed,  that,  in  all  these  difierent  cases,  the 

chemical  change  produced  in  the  air  by  respiration,  is  temj^rature  is  not  afiected,  but  that  the  circulation  and 

the  quantity  of  carbonic  acid  that  is  produced.    We  respiration  are  much  accelerated. 

have  alrq^dy  stated,  that  the  general  fact  of  ita  exist*       We  meet  with  the  same  kind  of  discordttice  of  opi-  Diminu- 
enoe  in  air  that*  is  emitted  from  the  lungs  is  dae  to  nion  respecting  another  change  which  the  air  has  been  tiouof  bulk 
Blade  J  but  he  does  not  appear  to  have  made  any  at-  supposed  to  experience  by  its  passage  through  the^Q^boi^* 
tempt  to  estimate  its  quantity.    Menzies  calculated  that  lungs,  viz.  the  diminution  of  bulk.    The  earlier  physi- 
nearly  4lbs.  of  carbonic  acid  are  produced  by  a  man  ologiats  very  much  overnrated  this  diminution  in  bulk, 
ttnder  ordinary  drcumstances  in  twenty-four  hours;  in  consequence  of  obvious  sources  of  inaccuracy  in  the 
whereas  Lavoisier  and  Seguin,  in  the  experiments  re-  mode  of  conducting  thdr  experiments :  but  the  same 
ferred  to  above,  reduce  the  quantity  to  rather  more  change,  although  in  a  less  degree,  has  been  admitted 
tbm  dibs. ;  and  in  tiieir  later  experiments,  which,  it  to  tale  place  by  Goodwyn,  Lavoisier,  and  Davy.    La- 
it  may  be  presumed,  were  performed  with  greater  ac-  vdsier,  m  the  first  of  his  memoirs,  stated  it  at  l-60th, 
curacy,  the  carbonic  add  was  still  farther  diminished  to  and  Davy  found  it  to  vary  from  l-70th  to  1-lOOth.  ^ 
only  half  that  quantity.    The  estinmte  of  Sir  H.  Davy,  But,  powerful  and  direct  as  this  evidence  must  appear ' 
on  the  contrary,  nearly  agrees  with  the  first  of  Lavoi*  in  favour  of  the  fact,  a  contrary  result  was  obtained  by 
ner^a.  Messrs.  Allen  and  Pepys ;  who,  in  all  cases,  found  the 

In  these  experiments,  as  well  as  in  all  the  others  bulk  of  the  air  to  l)e  the  same  before  and  after  the  ex- 

that  were  performed  until  lately,  the  oxygen  consumed  periment.    The  difierence  of  opinion  that  exists  re. 

always  appeared  to  be  greater  than  the  carbonic  add  specting  this  matter  of  fact  is  the  more  important,  as  it 

that  waa  generated ;  and  although  the  difierence  be«  very  materially  afiiscts  our  hypothesis  of  Uie  nature  of 

tween  these  amounts  varied  considerably  ip  different  die  action  of  the  lungs.    When  oxygen  is  converted 

experiments,  yet  the  difierence  was  found  to  exist  in  into  carbonic  add  by  Uie  addition  of  carbon,  it  experi- 

all  those  upon  which  the  greatest  confidence  was  to  be  enoes  no  change  of  volume  ;  therefore  we  are  led  to 

placed.    We  have,  however,  a  series  performed  by  condude,  that,  if  the  bulk  of  the  air  remain  unaltered 

Messrs.  Allen  and  Pepys,  which  were  conducted,  as  it  afker  passing  through  the  lungs,  the  only  effect  of  re« 

wonld  appear,  with  the  most  scrupulous  attention  to  spiration  will  be,  to  remove  a  portion  of  carbon  from 

accuracy,  where  the  amount  of  oxygen  consumed  ex«  tne  blood;  whereas,  if  the  quantity  of  oxygen  which 

actly  coindded  with  the  carbonic  add  produced;  and,  disappears  be  greater  than  what  is  necessary  for  the 

in  consequence  of  these  experiments,  tne  opinion  has  formation  of  the  carbonic  add,  a  portion  of  it  must  be 

been  pretty  generally  adopted  that  these  quantities  al-  employed  for  some  other  purpose  in  the  animal  eco- 

ways  coindde.    It  is,  indeed,  difficult  to  conceive  how  nomy. 

aperimentalists  of  acknowledged  address  and  dexte-        Some  diemists,  and  even  Sir  H.  Davy  himself,  have  Absorpiioi^ 

rity,  such  as  Lavoisier  and  Davy,  could  have  fallen  supposed,  that  a  quanti^  of  asote  is  absorbed  in  the  oftsoie. 

into  so  considerable  a  mistakct  yet  is  is,  perhaps,  still  lunf;s,  but  the  general  result  of  the  experiments  are 

more  so,  to  detect  any  probable  source  of  error  in  the  against  this  suppodtion ;  and  it  is  now  almost  univer- 

operations  of  Allen  and  Pepys.  sdly  admitted,  that  this  gas,  which  composes  so  large  a 

Besides  the  general  causes  of  uncertainty  that  must  at-  ^proportion  of  the  air,  is  not  affected  by  respiration,  al« 
tach  to  aO  experiments  performed  upon  Uie  living  body,  though  the  contrary  suppodtion  would  be  a  very  con- 
there  is  a  specific  difficulty  in  ascertdnin^  Uie  amount  of  venient  addition  to  our  hypothesis,  by  fumishuig  us 
the  chemicSilchnnges  produced  upon  the  air  by  respiration  with  an  obvious  source  of  azote  for  those  animals  who 
depending  upon  the  drcumstance,  that  different  states  do  not  receive  it  through  the  medium  of  the  stomach, 
of  die  functions  cause  the  changes  to  be  produced  in        The  exhalation  of  a  quanti^  of  aq^ueous  vapour  firom  Exbaiation^ 
different  degrees.      This    fact  was  first  noticed  by  the  lungs,  mixed  with  the  expired  air,  was  too  lobvions  ®'  ^^^^' 
Priestley  and  Crawford,  with  respect  to  the  operation  a  phenomenon  to  be  overlooked,  even  by  the  earliest 
of  exteitial  temperature :  they  observed  that  an  animal  physiologists ;  but,  except  the  p;eneral  net,  little  cer- 
consumed  leaa  oxygen,  and  produced  less  carbonic  add,  tainty  hu  been  obtained  respectm|^  it    Hales  attempt-  Bzpcri- 
when  exposed  to  a  warm  inedium,  than  the  same  ani«  ed  to  ascertain  the  quantity  of  this  vapour,  by  breath*.  ™^^*  of 
nal  when  fdaoed  in  a  lower  temperature.    Subsequent  ing  through  wood  ashes,  and  finding  now  mudi  Aey  "-^^ » 
ttperimenta^have  confirmed  this  discovery,  and  Jurine  had  increased  in  weight    His  expemnents  led  hhn  to 
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Phyii6l9gy.  conclude,  that  tbe  water  extaaifid  in  tweiit3fuibQr  houn  ing  the  nature,  of  the  change  wei«  extremely  varioai,Pby*(4^ 

'7""''^^  would  amount  to  about  20  -oz.  t  while  J^Ienzies,  who  but  they  may  be  all  reduced  to  three  hcadf.    It  wti  "^^ 

«"*'«^     attempted  actually  to  collect  the  water,  reduced  it  to  supposed  by  some,* bat  the  change  waa  mer^Jy  mecha- ^*'^ 

Lif  oilier.    6  oz.    Lavowier  endeavoured  to  solve  the  problem  leas  nical ;  that  it  consisted  in  mixing  the  different  parts  of  °^''*' 

directly,  by  instituting  a  calculation  founded  upon  the  the  blood  intimately  together;  that  it  was  condented 

composition  of  water,  compared  with  that  of  the  other  by  pressure,  or  rarefied  by  the  addition  of  a  portiou  of 

•ubstances  which  ere  received  into,  and  discharged  air.    A  second  set  of  physiologists^  among  whom  «s 

from,  the  lungs.    We  have  already  stated,  that  he  eop-  find  Lower,  Hooke,  Mayow,  and  many  of  the  luiians, 

posed  there  was  an  over-proportion  of  oxygen  after  conceived  that  the  air  imparts  something  to  the  venous 

the  formation  of  the  carbonic  acid ;  and  this  oxygen^  he  blood,  by  which  it  is  converted  into  the  arterial  »ute ; 

imagined,  was  united  to  a  quantity  c€  hydrogen  in  the  while  a  third  class,  in  which  are  included  IIar\ey, 

lungs,  and  thus  formed  water,  the  amount  of  whidi  Boyle,  Hales,  and  Haller,  supposed  that  the  blood  dLj- 

might  be  known  from  that  of  the  oxygen  employed,  charges  some  noxious  matter,  which  is  carried  off  br 

Ingenious,  however^  as  this  method  of  Lavoisier's  may  the  air.    Considered  in  it$  general  outline*  we  shall 

appear,  there  are  some  obvious  considerations  which  will  probably  find  the  third  gf  Uiese  opinions  to  be  the 

prevent  us  from  placing  any  confidence  in  it    Indeed,  most  correct;  but  they  were  all  of  them  advanced 

the  foundation  of  all  die  reasoning,  the  disproportion  rath^  as  'hypotheses  than  as  deductions  frxHu  facts ; 

betweentheoxygenandthecarbonicacid,  is  itself  every  and  when  their  respective  advocates  attempted  to  go 

doubtful  point.     Besides,  the  exhalation  of  hydrogen  into  any  minute  detail,  they  soon  degenerated  into 

irom  the  lungs,  and  its  union  with  oxygen,  under  these  false,  or  even  absurd  speculations, 

circumstances,  ia  not  analogous  to  any  otheif  operation  Lower  endeavoured  to  prove  by  experiment,  inde-Lo«a) 

in  the  animal  economy  ;  while,  at  the  same  time,  there  pendent  of  anjr  theory,  that  the  scarlet  colour  which  op<»> 

is  a  much  more  obvious  source  for  the  water  in  the  the  blood  acquires  in  the  lungs  is  due  to  the  action  of  °^°^ 

fluid  which  is  secreted  by  the  raucous  membrane  which  the  air.     By  opening  the  thorax  of  a  living  animal,  be 

lines  the  respiratory  organs.  discovered  the  precise  point  in  the  course  of  the  circu- 

After  having  thus  examined  in  succession  all  the  lation  where  the  change  of  colour  takes  place,  and 

different  changes  which  are  supposed  to  be  produced  proved  that  it  was  not  effected  in  the  heart,  as  bad 

in  the  air  by  respiration,  it  may  be  desirable  briefly  to  been  previously  supposed,  but  when  the  blood  passes 

recapitulate  the  result  of  our  inquiries.     1.  Air  that  along  the  capillaries  of  the  lesser  circulation*    He  kept 

has  been  respired  loses  a  portion  of  its  oxygen ;  the  the  lungs  distended,  but  without  renewing  the  air,  and 

quantity  varies  according  to  circumstances ;  but  it  may  he  observed  that  the  blood  in  this  case  returned  to  the 

be  estimated,  upon  the  average,  that  a  man  consumes  heart  without  any  change  of  colour ;  but  when  there 

betwe^  45,000  and  46,000  cubic  inches,  or  about  was  a  continued  supply  of  fresh  air  introduced  into  the 

15,500  grains,  in  twenty- four  hours.    2.  A  quantity  lungs,  the  purple  was  converted  into  scarlet  blood, 

of  carbonic  acid  is  generated,  the  amount  of  which  also  exactly  as  in  natural  respiration.    Lower  enforced  his 

varies  according  to  circumstances,  probably  in  propor-  opinion  respecting  the  action  of  the  air  upon  the  blood 

tion  to  the  consumption  of  the  oxygen ;  but  there  is  a  by  observing  the  change  which  it  proauces  in.  the 

considerable  difference  of  opinion  respecting  the  rela-  crassamentum  out  of  the  body ;  and  he  proved  thai 

tion  which  these  qpantities  bear  to  each  other,  whether  the  redness  of  the  upper  part  of  the  clot  is  owing  to  its 

the  quantity  of  oxygen  that  disappears  be  precisely  being  exposed  to  the  atmosphere,  not,  as  waa  imagined, 

equal  to  that  of  the  carbonic  acid  which  is  generated,  to  the  red  particles  subsiding  to  the  bottom.  Notwith- 

If  we  admit  that  all  the  oi^ygen  is  employed  in  the  standing  the  direct  nature  of  Lower's  experiments, 

production  of  carbonic  acid,  the  quantity  will  be  as  they  made  but  little  impression  upon  the  minds  of  his 

before,  between  45,000  and  46,000  cubic  inches,  or  contemporaries ;  the  mathematicians  thought  that  the 

above  21,000  grains.     3.  A  quantity  of  water  is  emit-  change  of  colour  might  be  referred  with  more  plausi* 

ted  from  the  lungs,  mixed  with,  or  diffused  through,  bility,  to  some  mechanical  operation  ;  and  even  Haller 

the  air  of  expiration ;  but  the  amount  of  the  water  is  decidedly  opposed  the  doctrine  of  Lower. 

still  undetermined.     The  two  next  supposed  changes.  After  a  long  interval,  Lower's  opinion  was  revived  Cfu 

•the  diminution  in  the  bulk  of  the  air,  and  the  abstrac-  by  Cigna,  and  supported  by  a  train  of  experimenti 

tion  of  a  portion  of  a2ote  from  it,  are  points  concerning  which    may  be  regarded  sufficient  to  establi&h  the 

which  there  has    been  a  considerable   diversity   of  point;  but  they  seem  to  have  produced  little  convi^ 

opinion;' but,  upon  the  whole,  it  appears  that  they  are  tion,  until  Priestley  took  up  the  subject,  confirmed 

not  supported  by  sufficient  evidence.     Hence  we  may  Cigna's  experiments,  added  many  of  his  own,  and  £• 

-conclude,  that  the  only  changes  which  are  certainly  nally  disclosed  a  series  of  facts  which  has  served  as  a 

known,  as  being  produced  upon  the  air  by  respiration,  basis,  for  all  that  has  since  been  discovered  upon  the 


Beeapitu- 
lation. 


6hangea  in 
the  t»lood. 


are  the  removal  of  a  portion  of  its  oxygen,  and  the  ad- 
dition of  carbon  and  water. 

We  now  proceed  to  consider  the  change  which  is 
effected  in  the  blood  by  respiration,  an  inquiry  attend- 
ed with  much  more  difficulty  than  that  respecting  the 
air,  in  proportion  to  the  greater  difficulty  there  is  in 
ascertaining  the  exact  chemical  composition  of  the 
blood. .  The  large  quantity  of  blood  which  the  lungs 
always  contain,  induced  even  the  earliest  physiologists 
to  suppose  that  some  important  effect  was  produced 
upon  it  by  this  organ ;  and  the  comecture  was  strong- 
ly confirmed  by  the  discovery  of  Harvey,  that  every 
part  of  the  blood  passes  through  the  lungs  in  each  cir- 
culation.   The  opinions  that  were  entertained  respect-* 


subject.  Afler  having  unequivocally  proved  the  ac-  Pmi^ 
tion  of  the  air  in  converting  purple  into  scarlet  blood, 
as  in  natural  respiration,  he  proceeded  to  examine  the 
effects  of  the  constituents  of  the  atmosphere,  taken  se- 
parately, and  also  of  the  other  gases  which  had  been 
lately  discovered.  He  found  that  purple  coagulum 
was  reddened  more  rapidly  by  oxygen  than  by  the  air 
of  the  atmosphere,  while  azote,  hydrogen,  and  carbo- 
nic acid,  gave  to  scarlet  crassamentum  the  purple  co- 
lour of  venous  blood.  The  conclusions  from  these  ex- 
periments were  direct  and  highly  important;  thej 
showed  that  the  alteration  of  colour  which  the  bbod 
experfences  in  the  lungs  depends  upon  the  oxygjta 
in  the  atmospherci  and  conversely,  that  the  chaoge 
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i«i7.  which  the  air  nndeiftoes  in  the  InngB  depends  upcm 
"*  ^e  aetion  of  the  blood  in  the  j^nlmonery  Teseela.  As 
we  have  stated  above,  Priesdey  conceived  that  cban/^ 
to  consist  in  the  addition  of  what  he  termed  phlogiston 
to  the  air,  and  the  consequent  abstraction  of  this  sub^ 
ftsnoelroin  the  blood. 

We  have  abeady  given  an  account  ox  the  modifica* 
tions  which  Lavoisier  introduced  into  the  doctrine  of 
Priestley,  partly  in  conseqaenoe  of  his  more  correct 
views  of  the  nature  of  what  had  been  slrled  phlogis- 
tic  processes,  and  partly  iix>m  the  theory  he  adopted  of 
the  formation  of  nie  water  which  is  exhaled  mm  the 
longs.    His  idea  was,  that  the  air,  in  passing  through 
the  polmonary  vessels,  acquires  carbon  and  hydrogen ; 
and  consequently  be  concluded,  that  these  elements 
were  giTen  out  by  the  blood,  and  constituted  the  dif- 
ference between  the  arterial  and  the  venous  stale  of 
this  fluid,  thus  converting  the  phloffiston  of  Priestley 
into  hydrcHcarbon.    So  great  was  the  authority  of  La« 
voisier,that  his  opinion  was  almost  universally  received 
by  his  contempoiariee;  although,  as  we  have  seen 
above,  the  proof  of  the  dis^i^  of  hydrogen  was 
quite  ddPective,  and  the  opinion  is  now  generally  a- 
bandoned.    We  are  therefore  reduced  to  the  conclu* 
sion,  that  Ae  venous  blood,  in  passing  through  the 
lungs,  loses  a  portion  of  its  carbon,  which  is  carried 
eff  by  the  air,  in  the  form  of  carbonic  add. 
r      We  may  ^erdbre  consider  the  fact,  that  the  venous 
hkI  blood  loses  cubon  in  passing  through  the  lungs,  as  ful- 
Iv  established,  but  there  is  sosoe  difficulty  in  explainii^ 
tile  manner  in  vriiich  this  diange  is  effected.    On  this 
sulyect  two  hypodieses  have  been  propoeed,  each  of 
which  has  been  supported  by  the  anthosity  of  great 
names,  and  by  a  variety  or  ingenious  and  plausible 
arguments.    According  to  the  original  idea  of  cBlack, 
which  was  the  one  adopted  by  Prienley,  Lavoisier,  and 
Crawford,  the  oxygen  simply  attracts  carbon  ftom  the 
blood,  as  it  passes  through  the  lan|^ :  while,  according 
to  die  hypothesis  of  Lagrange,  which  was  adopted  by 
many  physiologista  bodi  in  this  country  and  in  Pkanoe, 
the  operation  is  more  complicated.    Here  it  is  suppo- 
sed that  the  mcygen  is  absorbed  by  the  blood»  is  mix- 
ed with  it,  and  gradually  unites  with  a  portion  of  the 
sarbon.    When*  in  the  course  of  the  circulation,  the 
compound  of  oxygen  and  carbon  is  again  brought  to 
the  lungs,  it  is  disdiatged  in  the  Ibrm  of  carbonic  add, 
while  at  die  sane  time  a  Aresh  portion  of  oxygen  is  ab- 
sorbed.   The  essential  difference  between  the  ti^o  hy« 
potheses  is,  that,  according  to  the  first,  the  change  in- 
duced by  respiration  is  entirely  completed  in  the  lungs^ 
whfle  in  the  other  the  change  is  effected  in  the  body  at 
Isrge,  the  lungs  aerving  merely  as  the  orMn  where  the 
in^^ients  are  absorbed  or  discharged.  Our  judgment 
respecting  them  must  be  decided  pvtly  from  investi- 

Cmg  the  source  of  the  carbtm  that  is  emitted  from  the  ^ 
gs,  and  partly  from  considering  the  effects  which* 
mast  be  produced  by  the  union  of  tiie  oxygen  and  cir* 
bon. 
'**    Crawford  was  the  first  who  proposed  any  consistent 
expknation  of  the  method  in  which  the  blood  is  sup- 
plied with  the  carbon  winch  is  discharfled  from  toe 
longa.  He  olMerved  that  the  matter  of  w&ch  the  body 
is  composed  has  a  constant  tendency  to  change:  after 
some  tmae,  it  appears  to  become  incapable  of  serving: 
for  the  purposes  of  the  animal  economy,and  is  therefore 
removed,  while  at  the  same  time  fresh  matter  is  depo- 
sited in  its  room.    The  arteries  are  supposed  to  be  the 
tnsurunents  by  whidi  thia  interdumge  is  effected. 
roL.  xyi«  VAST  u.  ' 


They  convey  the  nutritious  matter  to  all  parts  of  the  Physfotoarr. 
body,  so  as  to  repair  the  necessary  waste ;  while,  at  the  ^—nr'"^ 
same  time  that  ttie  blood  loses  its  nutritive  partides,  it 
receives  the  effete  matter,  which  is  now  become  useless 
to  the  system,  is  coihveyed  to  the  lungs  by  the  vdns) 
and  is  there  discharged.  It  is  to  diis  (£ange  of  matter, 
which  is  supposed  to  be  carried  on  in  the  capillaries  of 
the  systemic  drculation,  that  the  blood  is  converted 
from  the  venous  to  the  arterial  state,  while  the  oppo- 
site change,  from  venous  to  arterial  blood,  is  produced 
in  the  capillaries  of  the  lungs.  Hence  it  follows,  upon 
this  hypothesis,  that  the  matter  which  isrecdved  by 
the  systemic  veins,  contains  'a  greater  proportion  of 
carbon  than  that  which  is  employed  in  the  growth  and- 
nutrition  of  the  body. 

Crawford's  hypothesis  accords  with  many  well  known  Remarks 
lacts,  and  seems  to  afford  a  simple  and  natural  explana^  upon  it. 
tion  of  them ;  yet  there  are  several  parts  of  it  that  are 
deddediy  objectionable.  We  have  no  evidence  of  any 
set  of  vessels,  by  which  carbon  can  enter  the  veins  at 
their  extremities,  while,  on  the  other  hand,  diere  is  an 
obvious  source,  from  which  this  matter  is  conveyed  into 
the  blood  in  a  di^ent  part  of  die  circulation.  We 
have  every  reason  to  suppose,  that  the  only  supply 
which  the  blood  recdves  is  by  thethoradc  duct,  whi^ 
pours  its  contents  into  the  systemic  veins,  just  before 
they  arrive  at  their  termination  in  the  right  auride, 
previous  to  the  transmission  of  the  blood  through  the 
lungs.  Hence,  as  it  appears,  we  are  necessarily  redu" 
oed  to  the  condusion,  tnaf  arterial  \Aood  becomes  ve« 
nalised,  merely  in  consequence  of  the  loss  of  what  is 
removed  firom  it  by  the  capillary  arteries  for  the  pur* 
pose  of  nutrition  and  secretion,  and  not  from  any  addi« 
tional  matter  that  it  recdves  when  it  undergoes  the 
diange. 

S<mie  observations  have  been  made  upon  this  change,'  Hy  pothe. 
which  must  materially  influence  olir  hypothesis  re-  sis  of  La- 
specting  the  mode  in  which  it  is  effected.  It  has  been  araoge* 
found,  that,  in  certain  cases,  the  blood  has  been  con- 
verted from  the  scarlet  to  the  purple  colour,  while  it 
has  remdned  in  the  same  system  of  vessds ;  thus  seem-'  ' 
inp  to  prove,  that  the  alteration  depends,  not  upon  any 
thmg  which  it  recdves  or  discharges,  but  upon  some' 
diange  which  is  effected  by  the  action  of  its  constitu- 
ent parts  upon  each  other.  It  has  been  remarked  in 
surgicd  operations,  that  after  die  blood  has  been  con- 
fine by  tne  tourniquet  in  a  large  arterial  trunk,  when' 
die  instrument  is  first  removed,  the  fluid  has  acquired 
.  the  venous  appearance ;  and  Hunter  found,  that  the 
same  change  was  effected  when  a  portion  of  an  artery 
was  indosSd  between  two  h'gatures.  It  was  also  found, 
that  arterial  blood,  when  extravasated  into  the  cavities 
of  the  cdluUnr  substance,  gradually  acquired  the  venous 
diaracter,  and  that  the  same  change  took  place  when  a 
portion  of  scariet  blood  was  confined  out  of  the  body 
m  glass  tubes.  Prom  these  facts,  together  with  the 
supposed  disproportion  between  the  oxygen  absorbed 
ml  the  carbonic  acid  produced,  as  well  as  from  certain 
considerations  to  be  nereafter  mentioned,  respecting 
the.equable  difiiisioQ  of  animd  heat,  the  secona  hypo- 
thens  of  respiration  was  proposed  by  M .  Lagrange,  and 
illustrated  by  the  experiments  of  M.  Hassenfrata,  in 
which  the  oxygen  is  supposed  to  be  absorbed  in  the 
lungs,  to  be  gradually  united  with  the  carbon  in  the 
course  of  the  drculation,  and  to  be  d\erwards  expired 
in  the  fiarm  of  carbonic  add.  In  some  respects,  diis 
hypothesis  affords  an  easy  explanation  of  the  leading 
phenomena}  but  as  itresu  upon  ftou  which  are  <ff  an 
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FhyMotogj.  equivocal  nature^  and  is  wauA  law  aimple  Aan  the  old  oxygen  in  oensaqoenea  of  the  ifoa  which  thcj  otmtaia.  Ay^ 

'^"''v^'^  theory,  ic  has  not  been  generally  received.  All  the  most  recsent  experiiaents  tend  to  disooantcnsiics  ""^ 

Obserrs-         To  those  who  are  acquainted  with  the  doctrines  of  this  idea,  which  is  farther  objectionable,  asinvolviBg 

tionsontbe  ^le  modem  physiologists^  it  will  be  obvious  that  many  the  doubtful  hypothesis  of  the  absorption  of  oxygeaby 

abMf ption  ^f  (f^eir  favourite  speculations  must  fall  to  the  ground,  the  blood.  i 

ofoiygen.  if  ^e  reject  the  absorption  of  oxygen  by  the  lungs.  The  •  One  circumstance  still  remains  to  be  noticed,  iaMonr^ 

very  extensive  influence  which  this  element  has  been  which  arterial  lias  been  supposed  to  dilGsr  from  veuoiu  Moem^ 

found  to  possess  over  the  operations  of  chemistry •  and  blood,  that  the  former  contains  a  larger  proportion  of '"^'^ 

more  particularly  the  part  which  it  seems  to  act  in  the  crassaraentum.    Although  we  have  perhaps  no  very''^' 

Unction  of  respiration,  induced  many  persons  to  cen-  decisive  evidence  of  the  fact,  yet  it  is  not  in  itwlf  im» 

oeive,  that  its  agency  must  extend  to  every  part  of  the  probable ;  for  when  the  Mrterial  blood  is  sent  into  the 

animal  economy.    Thus  oxygen  has  been  thought  by  minute  arterjes  of  the  muscles,  we  imagine  that  sue 

one,  to  be  the  immediate  cause  of  contractility;  by  operation  which  k  performs  is  lo  afford  a  supply  of 

another,  of  sensibility ;  by  some»  it  has  been  assuqaed  fresh  fibrin,  to  repair  the  waste  which  is  continaslly        | 

as  the  chief  agent  in  digestion  and  secretion ;  and  it  going  on  in  aU  these  organs.    It  may  indeed  he  ssid, 

has  even  been  identified  with  the  vital  principle  itself,  that  the  membmnous  parts  will  require  the  same  stt|w 

In  pathology  it  has  acted  a  no  less  conspicuous  part;  ply  of  matter  from  the  serum ;  but  there  are  ressoos       ^ 

Some  diseases  have  been  attributed  to  its  excess,  others  for  supposing  that  membnne  is  a  substance  of  a  note 

to  its  deficiency ;  some  medicines  have  been  supposed  .  fixed  nature  than  fibrin,  and  that  there  is  a  less  frequent 

to  operate^  by  imparting  this  element  to  the  body ;  change  of  its  constituent  particles. 

others  by  abstracting  it :  so  that  we  find  the  terms  oxy«        We  have  now  reviewed  in  succession  the  variooi  Rcafis 
genation  and  deoxygenation  of  the  system  fsmiliarly  changes  which  are  supposed  to  be  produced  in  the  blood  ^ 
employed,  as  operations  which  were  quite  witiiin  our  by  respiration,  and  it  will  be  perceived^  that  notwithsti&d-       j 
power  to  accomplish.    But  we  think  it  may  be  safely  ing  the  discovery  of  many  important  facta,  the  subject      { 
asserted,   that  all  these  -  specukitions  are  completely  still  remains  involved  in  much  obscurity.  This  depends, 
without  foundation;  the  arguments  alleged  in  their  in  a  great  measure,  upon  the  dff&culty  of  performing  ex- 
favour  are  derived  from  loose  analogies,  the  experi-  periments  on  a  substance  like  the' blood,  composed  of  s 
ments  inapplicable,  and  the  facta  of  questionable  autho-  number  of  ingredients,  connected  together  by  a  cou- 
nty, plicated  system  of  affinities,  which  is  liable  to  bedif- 
Froportion      As  venous  seems  to  be  converted  into  arterial  Mood  turbed  by  .the  operation-  of  almost  every  external  body, 
of  carbon    l>y  the  discharge- of  carbon,  we  are  naturally  led  to  con-  The  difference  between  arterial  and  venona  blood  is 
in  ▼•nous    jectu  re  that  the  opposite  change,  from  arterial  to  vo-  therefore  rather  inferred  from  the  eompariaoB  of  anon- 
'I'biood?'^*  nous,  must  be  produced  by  a  reverse  operaition.    Yet  her  of  observations  that  have  been  made  apmi  it  in  dif- 
as  no  addition  of  carbon  can  be  obtained  from  the  forent  states  of  the  body,  or  from  its  operation  on  sob* 
blood  in  this  part  of  the  circulation,  we  are  reduced  stances  that  are  subjected  to  its  action,  than  6om  the      I 
to  the  necessity  of  supposing,  that  the  nutritive  and  direct  result  of  experiment  The  present  state  of  knov-       ' 
secretory  matter,  which  is  separated  by  the  capillary  ledge  may,  we  thinkf  be  comprised  in  Che  following; 
arteries,  contains  a  smaller  proportion  of  carbon  than  propositions :  1.  The  blood,  when  it  lenves  the  right 
the  general  mass  of  blood,  and  consequently  increases  side  of  the- heart,  is  of  a  purple  colour  $  during  its  psf- 
the  proportion  of  carbpn  in  what  is  left.-    We  have  in»  sage  through  the  lunge  it  is  converted  to  n  bright  scv- 
deea  no  positive  evidence  that  this  is  the  case,  nor  per-  let,  and  it  again  acquires  the  purple  hoe  when  it  enters 
haps  will  it  be  ever  possible  to  prove  it  by  any  direct  the  capillaries  of  the  veins.     The  change  from  purple 
experiments ;  but  the  conclusion  appears,  notwithstand^  to  scarlet  would  appear  to  be  effected  by  the  osygenoes 
ingy  to  be  sufficiently  wsrranted,  that  there  must  be  part  of  the  atmosphere,  which  ia  received  into  the  v»> 
some  outlet  from  the  sanguiferous  system  to  balsnce  sides  of  the  lungs.    ^.  The  blood,  in  passing  through 
that'  of  the  lungs ;  and  we  know  <^none  except  the  se^  the  lungs,  emits  a  quantity  of  carbon,  which  is  cxpiied 
cretory  and  nutritive  arteries.     Upon  the  whole,  then,  in  combination  with  oxygen,  under  the  form  of  csr« 
we  may  venture  to  draw  the  probable  conclusion,  that  bonio  acid  gas.    3.  The  change  of  coloar  from  purple 
venous  differs  from  arterial  blood  in  containing  a  larger  to  scarlet  may  be  produced  in  the  crassamentam  of 
quantity  of  carbon.  venous  blood  out  of  the  body  by  exposure  to  atmo* 
On  what         An  interesting  question  occurs  to  us  in  this  part  of  spheric  air,  or  still  more  to  oxygen,  while  acarlet  blood 
part  doei     our  investigation, — upon  what  part  of  the  blood  is  it  is  rendered  purple  by  exposure  to  asote,  hydrogen,  or 
tht  air        fj^i  ^^  g^{f  morg  immediately  acts  ?  According  to  one  carbonic  acid.    4.  A  quantity  of  aqueous  vapour  is  cx« 
^              hypothesis,  the  immediate  subject  of  inquiry  will  be,  pired  from  the  lungs ;  but  Uiere  is  no  proof  that  it  is 


from  what  part  does  the  oxygen  abstract  the  carbon?  formed  there  by  the  union  of  its  component  pefts.  On 
and,  according  to  the  other,  by  what  part  is  the  oxy-  *the  contrary,  it  is  more  probable  that  it  proceeds  foaa 
gen  attracted?  Although  we  are  obliged  to  form  our  the  evaporation  either  of  a  portion  of  the  water  tint 
conclusions  rather  from  conjecture  than  from  any  di-  is  united  with  the  blood,  or  with  some  of  the  mucous  se- 
lect facts,  yet  it  i^pears  natural  to  suppose,  that  the  crettons  with  which  the  pulmonary  oi^gana  are  fanish* 
red  particles  are  the  immediate  agents  in  this  operation,  ed.  5.  There  is  no  direct  proof  of  the  abaorptien  of 
These  globules  are  the  only  constituents  of  the  blood  either  oxygen  or  asote  by  the  Im^,  nor  is  it  proba- 
which  possess  any  specific  characters,  and  which  can  ble  that  hydrogen  is  discharged  from  them,  aluiodgh 
therefore  impart  any  specific  properties  to  it,  while,  at  experiments  luve  been  adduced  in  fiivoor  of  each  of 
the  same  time,  they  are  known  to  be  easily  decomposed,  these  points. 

and  to  be  more  readily  affected  by  various  chemical  «         ttt    /ri    r-ir  4     r  »      •    .•               .i    r-    . 

re-agenu  than  either  the  serum  or  the  fibrin.    The  ^^^'^^  "'•  ^*^  ^*^^'  ^^  Respiraium  upon  the  Uvtng 

nature  of  the  action  is  indeed  obscure ;  for  there  does  StfsUm» 


not  appear  to  be  any  foundation  for  the  idea  that  pre-        We  now  proceed  to  the  thu-d  divisioa  t>f  the  subfitf, 
vailed  at  one  time,  that  these  red  particles  attract  the    the  effects  of  rei^iration  upon  the  Immg  system.   Ai 
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ili«r<tiiegaieffatteof«iiiBallmit'iiMbM»imoMd  lohe    had  found  A«t  the  aane  kwd  of  chanioftl  change  ig fhyiJalagr. 
^^  one  of  the  niott  important  of  theM»  we  loaU  inquify    imduced  by  respiration  aa  bv  combustion,  and  that  ^^^v^^ 

into  the  natare  of  this  fonetioa.  iieat  is  also  generated^  he  concluded  that  it  was  due  to 

ii  One  of  the  most  obvioua  ctrcenittanoes  in  which  dif-  the  same  caese*  to  the  ibnnation'Of  carbonic  acid ;  and 
fcrent  classes  of  animals  differ  from  each  other,  is  their  henee^  that  respiratioa  waa  the  cause  or  source  of  am» 
Umpsratun.  All  those  which  possess  the  greatest  va*  msl  heat,  beinff  literally  a  species  of  combustion, 
riety  of  organised  parts,  and  whose  fonotioos  are  the  Black's  condusioix  was  received  as  the  fan:  deduc*  Olgeetions. 
most  perfect,  possess  the  power  of  maintaining  their  tion  from  the  &cts,  and  was  regarded  as  at  least  a  oon- 
teaiperatoreat  a  aniform  standaili,  end  one  ooniader-  aidenble  approximation  to  the  true  nature  of  the  hith* 
ably  abore  that  of  .theatmasnheM.  The  tenperatnre  erto  inexplicable  function ;  vet  it  was  found  that  there 
of  birds  is  the  highert^  that  of  man  and  the  mammalia  were  still  formidable  difficulties  to  be  removed,  before 
ii  about  98*,  and  these  ezperienoe  little  altevatien,  ex*  it  could  be  adopted  9B  a  correct  theory.  It  was  object- 
cept  near  the  surfiMO,  while  fish  and  reptiles  possess  ed,  and  apparently  with  justice,  that  if  the  union  of 
wfast  is  called  oold  blood,  being  of  a  variable  tennera<-  the  carbon  and  oxygen  Ux>k  place  in  the  lungs,  their 
tare,  only  a  dqpree  or  two  abm  that  of  the  media  in  temperature  ought  to  be  much  greater  than  th^  of  any 
which  they  are  immersed.  The  sohjeots  of  inquiry  re-  part  of  the  boi^,  whereas  all  the  internal  organs  were 
tpecting  animal  heat,  are  1.  What  is  the  canae  or  souce  supposed  to  be  neaiiy  at  the  same  temperati^te;  and 
of  it?  S.  By  what  means  is  its  uniformity  preserved  ?  'this  objection  appeared  so  forcible,  as  almost  to  induce 
To  which  wemay  add  in  the  dd  place,  How  la  the  body  Black  himself  to  relinquish  the  theory,  when  the  in« 
cooled,  when  placed  in  a  temperature  higher  than  that  vestigation  was  taken  up  by  Crawford.  The  result 
which  is  natural  to  it  ?  was,  the  formation  of  an  hypothesis,  professing  to  be 

,1       Of  all  the  functiona  of  the  living  body,  none  ia  per-    the  direct  result  of  experiment,  which  iseemed  to  re- 
I.    haps  more  calculated  to  excite  oar  admiration  .than  its    move  the  difficulties  tluit  had  occurred  to  Black,  and 
power  of  prodttdng  heat.    The  body  ia  aunrounded  by    affiMded  one  of  the  most  beautiful  speculations  whidh 
Ml  atmosphere  geiwrally  40  or  50  d^teea  colder  than    had  hitherto  been  presented  to  the  world  on  any  aub- 
itself,  and  beat  must  necessarily  at  all  times  be  rapidly    ject  connected  with  the  animal  economy. 
abstracted  from  it ;  yet  asupply  ia  fbund  auffident  to  r^        Crawford,  taking  Black's  doctrine  of  latent  heat  as  the  Crawford*! 
IMur  the  loss.    This  appeared  to  the  ancients  so  mudi    baais  of  his  inquiries,  proceeded  to  examine  the  relative  thcocy. 
bejond  the  reach  of  all  physieal  action,  that  they  altci-    capacities  for  heat  of  all  the  substances  concerned  jn  the 
bated  snimal  heat  to  the  direct  agency  of  omnipotence    process  of  respiration.    He  found  that  the  capacity  of 
itself;  or  it  was  spoken  of  as  soesething  mysterious  or    the  air,  before  it  had  been  received  into  the  lungs,  was 
ineipltcid^le,  beyond  the  reach  of  human  intellect  to    greater  than  after  it  had  been  expired,  in  this  way  ex- 
tzpiain  or  oomprebend.    It  remained  for  the  present    plaining  the  liberation  of  heat  under  these  circum- 
age  to  attempt  the  sohitien  of  this  curious  problem*  atmuses.   In  the  next  place,  he  examined  the  respective 

lor    With  respect  to  the  cause  of  animal  heat;  the  ancients    capacitiesofartecialand  venous  blood,  and,  after  a  long 
^   were  so  far  froDi  adopting  any  rational  views  req>ecting    and  careful  inve^igation  of  this  point,  he  announced 
it,  that,  as  we  have  just  remarked,  they  seem  to  have    that  the  specific  hM  of  arterial  was  greater  than  tluU 
regarded  it  as  scarcely  forming  a  legitimate  attli|^eGt    of  venous  blood,  in  the  proportion  of  about  11  to  10* 
ior  physiological  rceeardi.      (Men  saya  that  it  u  a    l^e  conclusion  iqppearea  obvious  and  important,,  that 
pranary  innate  quality  of  the  body,  ocmtemporary  widi    when  the  blood  ia  ooDverted  from  the  venous  to  the 
li/e,  and  that  it  has  its  origin  m  the  heart;  indeed*  so    arterial  state,  it  absorbs  and  renders  latent  a  port  of  the 
&r  was  he  ftom  conoeivinff  that  it  originated  in  the    heat  which  would  otherwise  have  been  extricated  by 
lungs,  that  he  considered  the  cooling  m  the  blood  to    the  union  of  the- oxygen  and  carbon,  and  these  opera- 
be  the  principal  use  di  the  function  of  respifiatieii.    tions  would  appear  to  be  so  nicely  adjusted  to  each 
After  the  revival  of  letters,  when  phyaiekigisU  were  di-    other,  that  the  actual  temperature  of  the  blood,  as  it 
tided  between  the  chemied  and  the  mechamcal  sects,  the    passes  through  the  lunge,  is  not  elevated ;  a  part  of  the 
doctrine  of  animal  heat  was  viewed  in  varioua  lightSb    heat  produera  by  the  formation  of  the  carbonic  acid 
according  to  tihe  theeiy  of  the  writer.    By  aome  it  waa    being  required  ror  wanning  the  inspired  air,  and  for 
nipposed  to  depend  upon'the  fermentation  of  the  blood ;    evaporating  t^s  aqueoua  vapour,  which  is  mixed  with 
while,  othov  nnagined'  that  it  was  produoed  by  the    the  expired  air,  while  the  remainder  is  employed  in 
friction  of  its  partades  as  they  passed  through  the  minute    supplying  the  arterial  blood  with  a  sufficient  quantity 
▼easels  •  and  the  eflfect  of  respiration,  in  both  oaaes,  was    of  beat  to  compeneate  for  its  increased  owelty.    In, 
not  to  impart  heat  but  to  remove  it  firom  the  syolem.        conformity  with  that  nice  adjustment  of  the  different 
9-    Although  perticuler  expiessione  may  be  oeeasionally    operations  to  each  other,  which  forms  so  remarkable  a 
met  with  which  hint  at  a  more  correct  opimon,  the    fisature  in  the  animal  eoonomy,  it  will  follow  that  the 
first  real  information  that  we  obtain  upon  thb  aub|ect»    more  carbon  \m  consumed,  and  the  more  heat  conse* 
is  derived  from  the  researches  of  Bkck  on  latent  heat;    qoently  extricated,  the  more  perfectly  is  the  blood  arw 
Afler  having  shown  diat  bodies  indicating  the  same    terialiaed,  the  more  is  its  capacity  necessarily  incrcMed, 
temperature  to  the  thermometer,  actually  contain  dif*    and  the  g^ter  proportion  of  caloric  will  it  require  to 
ferent  ouantities  of  oabric,  he  prooeeded  to  apjply  this    maintain  its  teinperature.    According  to  Crawford's 
principle  to  explain  the  phenomena  of  combustion,  and    hypothesis,  the  blood  is  not  warmed  in  passing  through 
other  chemieal  processes,  in  which  heat  ia  extricated,    the  lun|[s,  but  during  the  course  of  the  arculation. 
In  the  burning  of  charcoal,  this  substance  ia  united  to    when  it  is  converted  into  the  venous  state.   In  propor- 
oxygen,  and  forms  cariiwnic  acid ;  while,  at  the  same    tion  as  this  effect  is  brought  about,  the  blood  loses  its 
tinie,  heat  is  generated.    Here  we  condude,  that  the    increased  capacity ;  its  hMt,  which  was  before  latent, 
oxygen  and  carbon,  in  their  separate  state,  have  a    then  becomes  sensible,  and  is  thus  diffused  over  the 
greater  capacity  fbr  heat,  than  the  same  bodies  when*  body,  pieserving  every  part  at  ita  proper  tempera- 
united  in  the  form  of  carbonic  add ;  so  that  a  part  of   ture.  Remarks 
tUr  capacity  ia  deetroyed  iqpoB  their  union.  After  he       Thia  theory  has  the  merit  of  bd^gconaiatcnt  in  diiuupoD  it. 
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9HfiM^.  paits,  tt)d  iff  easily  ext>kiiini^  the  t^li^ttmnena ;  and  k  ftfrge  dte;  nod  aa  ittnaed  aa  io  paiait  the  Uaod  nd  PIM 

'""  '  **"    waa  ahnouhced  as  b^ing  fopported  in  every  part  bj  the  air  Uk  ezareiae  tfaie  moat  extanaiTe  inflaeDce  wm 

direct  experiments,    tt  rests  principally  upon  the  three  each  other.    In  amphibia,  the  puiniMiMy  yeaKk  ef  tht 

fellbWing  data :  that  the  temperature  df  Che  blood  is  lungs  are  miieh  metre  scanty ;  while  the  cireulaiien  ii 

iteArly  uniform  in  all  parts  of  the  body ;  that  the  capa»  ao  arranged^  that  only  apart  of  ^be'blood passes  throng 

city  for  heat  is  f^reater  in  the  arterial  than  in  ven«  them  duj'ing  eaieh  ehnralatioii.   Thetempetatneofthcie 

'  ous  blood ;  and  that  the  capacity  of  oSnrgen  is  greater  animala  ia  pnmortienably  low ;  and  iu  fish,  when  thsit 

than  carbonic  add.    Eveiy  one  of  these  points  has,  iu  only  a  aroalt  quantity  of  blood  to  receive  the  acdoa 

however,  been  called  in  question ;  and  some  of  them  of  the  air,  and  that  ifi «  less  direct  maonei,  the  tanpc 

are  contrsdlcted  by  experiments,  the  results  of  which  ratore  ia  only  a  degraeor  two  above  tiiat  of  the  mcdmm 

are  precisely  the  reverse  of  Crawford's.    Thus  we  are  in  which  they  live;    In  Uie  aeeood  place,  it  is  obstr? sd, 

informed  by  writers  of  respectability,  that  the  arterial  that,  in  the  aame  apeeieaof  ananalsyoreven  in  thettas 

bldod  is  always  about  one  or  two  degrees  warmer  than  the  individual  under   different   droomstaneea,  wbitevw 

venous  blood.  With  respect  to  their  relative  capacities,  qaickens  the  droalation  raiaes  the  tempentate ;  sad 

the  experiments  of  Dr.  John  Davy  do  not  indicate  that  tnat,  when  the  respiralion  la  impeded,  either  (mm  dist 

difference  which  was  announced  by  Crawford;-  while,  ease  or  'fh>m  an  onginal  mal-confomialion  of  the  or* 

in  the  third  place, We  learn  from  M.  M.  De  la  Roche  and  ema,  the  ftmperatore  ia  proportaonably  lowered.  Lsit* 

fierardi  that  the  capadties  of  oxygen  and  carbonic  add  ly,  it  may  be  urged  in  favovr  <^  the  diemioal  theory  of 

are  at  least  much  less  different  than  they  had  been  pre-  animal  heat,  that  oxygen  is  actually  united  to  caiiMn; 

vtously  supposed  to  be.    It  is  not  easy  to  dedde  upon  and  that,  aocording  to  tlw  onlinary  effect  of  this  uniso, 

points  where  opposite  facts  are  brought  forward  by  in-  caloric  must  be  liberated,  so  that  it  wimld  be  difficolt 

dtviduals,  whose  authority  is  so  respectable  as  thai  of  to  explain  how  it'  ia  dtapoied  of,  if  it  be  not  employed 

Crawford  and  his  opponents.    In  the  present  state  of  in  raising  the  tempenture  of  the  body.    Thete  is  also 

the  question,  we  conceive  it  the  moat  prudent  plan  to  a  fiurther  drcomatance  to  be  held  in  view,  that,  if  we 

suspend  our  judgment  until  the  experimei^ts  have  been  reject  the  hypothesis  of  the  lunga  being  the  souiee  of 

repeated,  or  some  new  ones  adduced  which  may  be  animal  heat,  we  have  no  other  adequflte  eaaae  far  its 

more  unexceptionable.  -production ;  for,  although  aome  wntera  have  aupposcd 

Brodie't         We  must  not,  however,  pass  by  without  notidng  a  that  the  stomach,  and  oUtera  that  the  nervoita  aystam  ii 

cxperi-       train  of  experiments  which  have  been  performed  by  conceraed  in  thia  fmiction,  yet  thttehuve  been  thniwa 

mtnu.        ^p^  Brodie;  the  results  of  which  have  been  supposed  out  aa  mere  oonjectures,  without  bdng  digested  into 

to  be  directly  opposed  to  the  chemical  doctrine  of  ani-  any  regular  system,  so  as  to  point  ont»  m  either  cms, 

mal  heat  in  all  its  parts.    He  opened  the  chest  of  an  in  what  manner  the  effect  IbHowa  the  auppoaed  obbn. 

animal  soon  after  death,  and  kept  the  lungs  inflated  Upon  the  whole,  tl^erefore,  we  think  oimdvcs  vir- 

with  atmospheric  air,  when  he  observed  that  the  blood  ranted  in  oonduding,  in  the  present  etate  of  our  know* 

underwent  the  usual  change  from  purple  to  scarlet,  and  ledge  upon  the  aubjeety  that  animal  heut  ia  derived,  io 

that  carbonic  add  waa  produced  in  the  same  manner  the  firat  instance,  from  the  union  of  oxygm  and  cariwi, 

as  during  life;  yet,  notwithstanding  these  chanffes,  which  takea  place  in  the  lunge  during  the  proeesiof 

the  heat  of  the  body  diminished  as  rapidly  as  if  it  had  respiration, 
been  left  at  rest.    The  experiments  appeto  to  have        If  we  have  found  it  difficult  to  anive  at  any  oeitaiB  Cfi 

been  performed  with  considerable  address,  and  are  cer-  condusion  on  the  firat  pdnt  that  we  proposed  to  dii*  •^  ^ 

tainly  entitled  to  much  attention ;  but  there  is  one  im«  cusa,  we  shall  probably  find  it  atUl  asore  ao  with  T^  ^ 

portent  drcumstanc^  which  seems  to  have  been  over,  apect  to  Uie  8econd*-*By  what  meaaa  ia  the  uniloraiity  '^ 

looked,  that  no  more  air  should  be  admitted  into  the  of  the '  animal  temperature  preaerved  ?    becaose  aj 

lungs  than  they  have  the  power  of  acting  upon,  other-  apeculation  which  we  may  form  upon  thia  aub|ectmitit, 

wise  the  directly  cooling  effect  of  the  air  will  more  than  in  a  graat  measure,  depend  upon  our  ideua  of  the  OMam 

counteract  the  operation  of  any  chemical  change  which  by  miich  animal  heat  ia  produced.    With  the  gcneid 

Philip's  ex- it  may  experience.    Dr.  Philip  accordingly  found,  that,  fact  we  are  well  acquainted,  that,  in  warm-^hlooded 

perimcnts*  when  the  air  was  admitted  into  the  lungs,  in  veiy  small  animals,  each  spedea  faaa  a  temperature  that  is  nstanl 

quantities  only,  the  cooling  of  the  body  after  death  to  itself,  from  which  it  deviatea  very  little  while  in  iti 

was  sensibly  retarded.    And  although,  in'  Mr.  firodie's  healthy  atate.    The  temperature  of  the  internal  parti 

experiments,  the  blood  experienced  the  same  change  of  of  the  human  body  ia  between  98^  and  99^ ;  and  thii 

colour  as  in  the  ect  of  respiration,  and  carbonic  add  temperature  ia  preserved  with  as  mueh  r^ulari^  bf 

was  produced, « still  many  circumstances  were  wanting  the  Greenlander  as  by  the  Afnean.    There  are,  no 

to  render  the  state  of  the  animal  exactly  similar  to  what  doubt,  many  drcomstancea  in  their  modca  of  lilb  bf 

it  is  during  life,  particulariy  with  respect  to  the  manner  which  the  inhabitanta  of  these  dtfinent  ngiosia  aodss* 

in  which  the  blood  is  afterwards  disposed  of  through  vour  te  counteract  the  extremea  of  hoet  and  cold  Io 

the  body,  and  the  re-conversion  of  it  fWmi  the  arterial  which  they  are  exposed ;  but  after  "t^^ii^  allowsiioe 

to  the  venous  state.  for  all  time  drcumstanoaa,  some  system  of  adjustssent 

Geneml  Indepen  Jent  of  direct  experiment,  there  are  many  of  the  functions  will  be  neoeaaary  in  order  to  pmsrrf 

obMnra.      drcumstances  connected  with  animal  temperature  which  that  uniformity  of  temperature  which  ia  ao  teaunfisl  te 

tiont.         would  lead  us  to  conclude,  that  it  is  intimately  connect-  life. 

ed  with  the  function  of  respiration.    In  ^e  first  place.        We  have  already  referred  to  the  expaaiments  of  Diii 

all  animals  that  have  a  temperature  much  superior  to  Priestley  and  Crawford,  which  iuat  thiew  aeme  1^^^ 

that  in  which  they  are  immersed  have  their  lungs  con*  upon  this  intricate  subject^  and  which  wes»  rcpesttd 

structed  in  the  most  perfect  manner,  and  possessing  the  and  considerably  extended  by  Laveiaier..    Thay  led  to 

most  elaborate  organiaation  ;  while  there  is  an  obvious  the  same  conclusion^  that  the  union  of  oxygen  snd 

relation  between  the  quantity  of  oxygen  which  they  carbon  in  the  lunga  is  influenced  by  the  acmparstors 

consume  and  the  heat  which  they  evolve.    Thus,  what  of  the  inapired  air ;  the  lower  tha  tampentnre  m  moio 

are  styled  the  warm»blooded  animalsyhava  lungaofa  tendency  there  ia  to  their  uaioOf  there  ia  a  giaeBlsr  ooih 
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Mdgy.  fsmpliiin  of  iNiyiKeiii  ind*  a  oiort  npid  gcncmtion  of  fined  in-A  iaM  «paee»  an  vamty  lemsfion  was  produc-  Piqriiotofry. 
r^  Gtrbonic  acid*    Henoa,  according  to  oar  uaaal  notions  «d,  and  the  temparatare  was  elevated.    Hehce  it  may  ^-  '^\r*tJ 
upon  this  subject^  there  must  be  a  greater  evolution  of  be  ooinectured»  that  the  evaporation  of  aqueous  wipoar 
snirasl  beat;  and  this  will  naturally  have  the  effect  of  from  the  lungs,  and  perhaps  also  from  the  surface  of 
oottnteractiBg  .the  lower  temperature  in  which  the  bo-  the  body,  is  the  means  by  which  the  superabundant 
dy,  in  this  case«  is  eoncetved  td  be  immersed.   Accord-  heat  is  carried  off  in  these  cases,  so  as  to  form  a  kind 
ing  to  Crawfetd's  theory,  the  greater  quantity  of  car*  of  balance  to  that  operation,  whatever  it  be,  by  winch 
Ixm  is  removed  fxom  the  blood,  the  more  perfcMBtly  is  it  .heat  is  generated  under  ordinary  circumstances* 
converted  from  the  venous  to  the  artenal  state,  the       There  in,  however,  much  left  for  us  to  inquire  into  Bemarki. 
more  is  its  capacity  for  heat  inereased,  and  the  more  in  thb  process.   In  the  first  placOi  we  have  to  ascertain, 
will  it  rsquire  to  suf^lythis  increased  capacity,  which  (to  what  degree  a  mass  of  matter,  of  the  same  capacity 
will  be  afterwards  liberated  daring  the  course  of  the  .with  the  body,  and  of  equal  bulk,  would  have  been 
circulation  to  maintain  the  due  temperature  of  the  heated,  at  the  same  temperature  with  that  to  which  the 
body.  Although  this  explanation  proceeds  in  part  iipon  individuals  were^  exposed  in  the  above  experiments, 
the  prioctides  of  Crawford's  theory,  and  may  be  so  Dur  -We  know,  that  when  air  is  much  heated,  it  is  propor- 
ooniidered  as  of  dmibt^l  authority,  it  depends,  to  a  tionably  rarefied ;  ibwer  particles  of  it,  therefore,  come 
certain  ext^lv  npon  the  direct  resolla  of  eapeiiments  into  contact  with  the  cold  body,  and  hence  the  commu-, 
that  were  perfinrmed  widiout  any  view  to  this  hypotbo-  -nication  of  heat  will  be  much  slower.    Then,  with  re« 
sis,  and  whicli'appear  to  be  entitled  to  our  connaence ;  apect  to  the  animal  functions  taken  in  connexion  with 
while,  it  most  be  admitted,  that  the  admirable  manner  each  other,  we  should  examine  what  effect  the  respira- 
iu  which  they  explain  the  phenomena,  affords  at  least  tion  hasi  in  these  cases,  upon  the  air  taken  into  the 
aome  presamption  of  their  truth.    But  although  the  longs ;  is  there  any^  carbonic  acid  formed  f  and,  if  there 
experimcnte  tnat.  have  been  perforeaed  are  favourable  be,  what  quantity  is  generated  ?    We  should  be  led  by 
to  the  hypothesis    that  the  formation  of  carbonic  acid  analogy  to  suppose,  that  the  amount  of  oxygen  con«* 
in  the  lunga  is  ao  regulated  by  the  temperatiure  of  the  sumed  must  be  very  sinalh  so  that  the  usual  supply-  of 
air  as  to  produce  heat  according  to  the  demand  for  it  heat  would  be  cut  off.    Our  next  object  should  be,  t^ 
in  the  system-^etill  they  are  not  sufficiently  numerous  discover  whether  the  qaanti^  of  aqueous  vapour  dis- 
or  decisive  to  amount  to  a  demonstration  of  its  truth,  charged  from  the  lunffs  would  be  suffident  to  counter- 
Should  it  be  confirmed  by  subsequent  facts  and  expe*  act  the  operation  of  ul  the  souroes,  either  intemid  or 
riments,  it  must  be  admitted  to  be  one  of  the  most  external,  by  which  the  body  acquires  heat,  and  we 
beautiful  examples  of  the  adaptation  of  means  to  ends  should  then  be  able  to  decide  upon  a  point  which  has 
thst  is  to  be  met  with  in  any  part  of  the  animal  econo*  been  much  agitated,  whether  there  be  any  specific  funo- 
''txj>  tion  for  the  purpose  of  cooling  the  body,  or  rather, 
I  of        It  was  an  opinion  generally  received  among  the  <dd«  whether  the  evaporation  of  the  cutaneous  and  pulmo- 
m-  cr  writetSt  ana  it  was  .maintamed  even  bv  Boarhaave,  nary  vapour  be  luone  sufficient  for.that  purpose.  There 
wt-   thst  life  cannot  exist  in  a  temperature  hijeber  th«i  that  has  beenmuch  vague  speculation  employed  by  physio- 
which  is  natural  to  the  body :  out  many  nets  have  been  logtstilf  on.  the  power  of  the  body  in  generatinff  cold. 
Istely  brought  to  light  which  completely  disprove  this  ^  part  of  the  animal  econemy  has  been  treated  of  in 
position.    The  firat  of  them,  which  rested  upon  good  a  more  mysterious  manner,  and  diffierent- metaphysical 
authority,  was  cemraunicated  by  Tillet  and  Duhamel.  . notions  have  been  formed* to  account  for. an  operation. 
They  gave  an  account  of  some  young  women,  in  the  the  existence  of  which  has  not  yet  been  satisfiustorily 
•ervice  of  a  baker,  in  one  of  the  provincial  towns  in  proved*    What,  howeverf  we  do  know  upon  the  sub- 
f  ranee,  who  were  aaeusteraed  to  enter  the  hot  ovens  ject,  seems  to  warrant  us  in  pointing  out  this  part  of  the^ 
for  the  purpose  of  turning  the  loaves  f  and  this,  it  was  animal  system,  as  an  additional  example  of  that  beau« 
ssid,  was  done  without  any  apparent  inconvenfienoe,  tifid  adjustment  of  the  functions  to  each  odier  upon> 
provided  they  were  careful  not  to  touch  the  heated  sur-  '  which  we  have  already  taken  occasion  io  remark ;  for 
face.    The  narrative  was  scarcely  credited  at  the  time,  it  appears,  thst  not  only  have  the  lungs  the  power«ef 
but  subsequent  facts  have  fully  established  its  credibt-  evolving  heat  in  ^eater  or  less  quantity«  in  proportion  • 
lity.   A  set  of  experiments  were  performed  in  London,  to  the  ckmands  ot  the  system,  but  that  the  same  .organ, . 
by  Blagdcn  and  Fordyce,  in  which  a  chamber  was  when  necessary,,  can  even  produce  the  oontrarye&ct^. 
hsoted  to  a  temperature  higher  than  that  of  boiling  and  generate  cold. 

water,  and  these  gentlemen  found  that  they  could  ea^        It  will  be  evident,  that  this  account  of  animal  tern- Animal 

iily  remain  in  it  for  an  indefinite  length  of  time.     It  is,  p«niture  is  a  necessary  step  in  our  examination  of  the  b«at  an  ef- 

however,  to  be  regretted,  that  they  almost  exdusively  .effects  of  respiration  upon  the  livings  system^  for,  if  it  f^^'  ?^  '**' 

directed  their  attention  to  the  f  flfec^  of  the  heated  ahr  -should  appear  that  the  modem  doctrines  ou'this  sub.  'P***"®"* 

upon  the  various  substances  in  the  room,  and  unfortu-  ject  are  in  any  degree  well-founded,  we  must  conclude 

nately  neglected  to  observe  its  action  upon  the  living  .that  the  evolution  of  heat  is  one*  of  the  roost  important 

body  itself.     We  are,  indeed,  informed  that  they  per-  of  the  indirect  effects  which  are  brought  about  by  ^le 

tpired  very  copiously,  but  we  have  no  information  re-  action  of  the  lungs.    The  direct. effects,  as  we  have  aU 

tpecting  the  most  important  point,  whether  their  tem-  raady  seen,  are  the  discharge  of  carbon  and  water,  and 

perature  was  actually  raised ;  or,  at  least,  what  we  are  these  are  the  only  changes  of>  which  we  can  besaid  to 

•told  on  thia  subject  is  too  vague  to  allow  us  to  place  have  any  immediate  evidence^  .either  from  experiment 

much  confidence  in  the  statement    Some. experiments  ^or  observation i  and  it  will  now  appear,  !that«  amimg 

bave  been  lately  perfiMmed  by  M.  De  la  Roche  whtdi  the  secondary,  .or  indirect  efiects,  .are  the  evolution  of 

S've  us  some  insight  into  this  intricate  subject  He  beat,  by  means  of  the  dischargeof  carbon,  and  the  re- 
nod  that  the  body  was  capable  of  remaining  in  a  .guUtion.of  the  heat  thuagmraled  by  the  eVaporatioli 
temperature  eonaidmbly  higher  than  that  which  is  of  water*  But  it  b  impossible  to  observe  these  opnra- 
Aatnral  to  it,  as  long  as  there  was  a  fVee  access  to  the  .ttona  without  contempUtia||^  the  farther  effects  which 
sttmmndmg  air ;  but  that,  when  the  animal  was  eon-    they  may  produne  on  .the  living  system,  more  especU^ 
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'BhyaMiofj.ilfy.  St,'  hi  tbe  cue  of  tiw  ditchai^  of  caclMm^  it  does    bjpoClMdfl  of  Priet^,  tfiiHiie  vao'  of  itapliiUuu  nPMM 
^■^v^*^  not  appear  very  obvious  whj  it  is  so  essential  to  lift,    to  carry  off  phlogiston  from  the  blood.    To  the  lune  """^ 
or  why  so  extensive  and  complicated  an  apparatus    principle^  although  still  more  indefinitely  expsBned, 
should  be  provided,  for  what  we  might  be  temf^ted  to    we  might  refer  the  reeremeniiikmt  steams  of  Boyle,  sad 
jcgard  as  a  comparatively  unimportant  object.    That    even  the  JhUginouM  eaprewtaU  of  Galeo,  and  indssd  be 
there  is  some  farther  purpose  to  be  served  than  the'  goes  so  far  as  to  speak  of  respiiation  as  a  spedesof 
mere  discharge  of  carbon,  for  the  purpose  of  produo-    combustion,  and  desoibes  the  Inngt  as  a  kinii  of  vsat 
ing  animal  heat,  is  evident  from  the  consideration,  that    or  chimney  for  the  emission  of  vapour.    He  farther  st* 
if  an  animal  be  plunged  in  warm  water,  so  as  to  have    tributes  the  dark  colour  of  venous  Uood  to  the  miitnre 
its  temperature  kept  at  the  natural  standard,  there  is    of  a  black  or  soohr  matter  with  it,  and  thechsngeto 
the  same  necessity  for  the  regular  supply  of  oxygen  to    fcarlet  to  the  disd^argo  of  this  matter,  ao  that  oertHQ 
carry  off  the  carlion,  as  under  ordinary  circumstances,    individuals  who  have  been  disposed  to  exalt  the  koow- 
The  sense  of  suffocation  which  takes  piaoe^  when  the    ledge  of  the  ancienta»  have  not  .heeitated  to  ascribe  to 
supply  of  fresh  air  is  not  regularly  preserved,  seems  to    Gaten  a  very  correct  aequaitttanee  with  the  modem 
depend  upon  the  stagnation  of  the  blood  in  the  ven-    doetrines  of  respiratioo.     But,  unfortunately  for  the 
trides  of  the  heart,  and  this  stagnation  is  owing  to  the    aigument,  Galen  supposed  this  oembustion  to  occur, 
.muscles  of  the  heart  having  lost  their  power  of  oonliae-    not  in  the  lunjoa,  bill  m  Uie  heart,  mod  conceived  that  s 
tion,  in  consequence  of  their  not  receiving  the  due  sup-    main  object  of  respiration  was  to  cool  the  blood,  or,  si        ! 
ply  of  arterial  blood.    The  same  loss  of  contractili^  .he  expresses  it,  to  quench  the  fire  of  the  heart, 
occurs  in  other  parts  of  the  body  under  theeame  dr«        There  is  stiU  another  indinct  eiect  of  respiratiaQ  to Cmi«^ 
cumstanoes;  and  hence  we  draw  the  inference,  that    be  mentioned,  the  conversion  of  chyle  into  fibrin,    itofckin 
one  important  indirect  effect  is  to  support  the  contno-    may  be  presumed  that  as  this  change  consiata  in  takiag^^ 
tility  of  the  muscles.  from  the  blood  a  sabstaDoe   which  has  an  nndoe 

ileipiration     Having  now. proceeded  so  far  as  to  condiide,  that    proportion  of  carbon,  a  supenfaundanoe  of  this  ek-       ^ 
pre?enu     one  indirect  usc  of  respiration  is  to  prodaco  that  obange    ment  will  be  left   in    the   blood   from    which  the 
the  bodj  ^  Ij^  ^  blood  which  enables  it  to  preserve  the  musdes    fibrin  has  been  secreted,  and  this  blood  will  be  cv- 
cMnpMU     ^^  '^  oootncttleetate,  and  that  this  object  is  attained  by    ried  to  tbe  lungs,  where  it  will  part  with  iu  ez- 
taon.     *     transmitting  to  them  a  quantity  of  arterial  blood,  which    cess  of  carbon,     ^nd  here  we  are  presented  with  wo- 
is  returned  from  them  in  the  venous  state,  we  are  led    other  instance  of  the  redproeal  action  of  the  differsnt 
to  inquire  what  is  the  nature  of  die  operation  that  is    functioos  upon  each  other.  Arterial  bkNid  contains  tbe 
here  carried  on,  or  in  what  way  are  the  muscles  ren-    elements  of  the  muscular  fibre  t  when  the  blood  hsi 
dered  contrsctilebythe  abstraction  of  a  portion  of  tfaenr    parted  with  its  fibrin,  it  becomes  vmaKT.ed,  and  nov 
carbon  ?  *  On  this  subject  we  can  be  guided  only  by    contains  the  matter  which,  by  uniting  with  oxygen  in 
analogy,  and  that  of  a  vague  and  uncertain  nature';    the  lungs,  evdves  caloric;  this  gives  energy  to  the 
but,  proceeding  npon  such  grounds  as  we  possess,  there    muschvt  and  nerves,  and  imparts  to  the  whole  madiiae 
-would-appear  to  be  some  connexion  between  theeffiBCts    its  capability  for  action. 

.of  respiration,  and  those  changes*  by  iHnch  animal  mat-  We  have  hitherto  said  little  renieettnf  tbe  mechsni-  Mrdut 
ter  is  preserved  from  spontaneous  decomposition.  Now,  cd  efiects  of  respiration^  dthoug^,  until  latdy,  these  eir<^(' 
the  first  step  in  the  process  of  deoompodtion  would  were  what  entirely  engrossed*  the  attention  of  phyiio- "'l"^, 
appear  to  be»  the  dischatge  of  a  portion  of  carbon,  legists,  fioyle  dwelt  mnth  upon  the  power  of  the 
which  combines  with  the  oxygen  of  the  atmosphere,  lungs  in  destroying  the  spring  of  the  dr,  and  the  same 
*^id  fotms  carbonic  add ;  and  it  may  be  inferred,  that  effect  was  insisted  upon  by  B&yow  and  hie  oontempo> 
if  the  superabundant  portion  of  carbon  be  continudly  raries.  But  since  we  are  becoaw  better  aoqnsiated 
reinoved  from  e  body  which  has  a  tendency  toputre-  with  the  natureof  the  atmosphere,  we  ftmow  that  a 
faction,  its  decomposition  may  be  obviated.  We  hove  great*  part  of  what  was  formerly  attributed  to  mecbaBi< 
already  had  occasion  to  make  the  remark,  and  fiuther  cd,  redly  ^depends  upon  cheraicd  canseo,  and  thst, 
proofs  of  it  will  occur  in  the  courw  of  our  investige-  when  they  supposed  that  the  dr  lost  its  apring,  and 
tione,  that  all  the  matter  of  which  the  body  is  com«-  was,  in  this  manner,  rendered  unfit  for  respiration  and 
posed,,  after  it  has  performed  its  appropriate  functions,  combustion,  it  was  owing  to  the  oonveni«m  of  part  of 
seema  to  experience  some  change^  which  renders  it  no  its  oxygen  into  carbonic  acid,  and  frequently  to  the  ab- 
4onger  suitable  for  the  purpose ;  that  it  is  carried  off,  sorption  of  the  add  thus  formed*  As  they  were  igaor- 
and  ite  place  supplied  bv  fresh  matter.  It  is  this  in-  ant  of  the  chemical  propertiea  of  the  dr,  add  of  tbe 
terduuige  of  partides  which  preserves  the  living  body  changes  which  it  experiences  in  pasdng  through  the 
in  its  hedthy  state ;  and  when  it  is  suspended  by  death,  lungs,  they  imputed  dl  the  effecte  of  respiration  to  tbe 
SQ  that  the  effete  matter  is  no  longer  duly  removed,  com-  dbanges  of  bulk  iu  the  thorax;  and  from  observing  thst, 
plete  decomposition  ensues.  The  blood  anpean  to  be  the  when  respiration  ceased,  the  motion  of  tbe  heart  wtf 
medium  by  whiob  this  change  is  immediately  efibeted,  also  suspended,  they  eonduded  that  one  prindpd  d^ 
ibe  veins  are  the  channels  by  which  tbe  matter  is  car-  ject  of  respiration  was  to  expand  the  lungs,  so  as  to 
ried  from  the  mass  of  fluids,  and  the  lungs  the  outlet  permit  the  blood  to  arrive  at  the  left  dde  of  the  heart 
by  which  it  is  findly  discharged.  The  dicmicd  effect  Numerous  experiments  were  institnted'to  establish  tbii 
4)f  respiration  is  therefore  similar  to  the  first  step  in  the  podtion,  and  so  little  were  phydologisU  in  the  habit  of 
process  of  the  putrefactive  decomposition ;  hence  it  making  experiments,  or  of  drawing  correct  dedectioas 
appears  that  an  important  indirect  efiect  of  respiration  from  them,  that  this  opinion  was  adopted  even  by 
is  to  carry  off  finom  the  body  the  partides  of  matter  Hales  and  Haller.  It  had  indeed  been  obecrved  fay 
which  would  produce  a  putrescent  tendency  in  the  Boyle,  a  century  before,  that  the  expanssqn  of  the 
bkMid,  were  they  net  remofod  ftom  it  as  rapidly  as  lungs  was  of  no  avdl  unleos  the  air  was  perpctndlj 
m<?![n.  ^'T^^u^^'cponled.  changed;  but  ingenious  conjectures  were  dws^  it 

«ient  and  ^^i  what  has  been  said  above  respecting  tbe  his^  hand  to  disguise  the  troth,  and  for  a  long  time  thsis 
modarn  ^oij  ^  cpmions  on  tbe  enbjeet  of  respiration,  it  will  prevailed  over  what  we  ehoold  now  oeausder  the  ob» 
opiaioni.     appear  that  this  doctrine  amounts  veiy  nearly  to  the    vious  inference  from  the  facts 
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^  termiiimtas-  externally ;  and  there  are  a*  oaaaber  of  Pdytioiogy. 

CHAPTER  IX.  5*^'  ^  ^°^^  *  aubsunce  ia  pfodacsed  and  aeparated  ^-^v— 

Irom  the  bloed,  where  we  are  not  able  to  discover  any 

OF  BECRETioN  appropriate  jppamtus  for  the  purpose.    We  may  ob. 

Of  8KCRETI0N.  Berve  that  the  nature  of  the  substance  produced,  ao 

00.     The  literal  meaning  p(  the  word  secretion,  is  se-    ^"^  *•  respects  iU  resembhrnoe  to  any  of  the  consli* 

paraiion ;  and  it  was  used  nearly  in  this  sense  by  the    *"Jf*?^  ^  ^^  Wood,  bears  no  reUtion  to  the  simplicity 

oWer  physiologists,  who  considered  this  function  to    of  «e  apparatus  by  which  it  is  formed.     The  saliva, 

consist  merely  in  the  separation  from  the  blood  of  cer-    '**'  example,  is  secreted  by  a  lai|ge  gland;  while  no 

tain  substances  that  were  previously  conUined  in  it,    ^^gM^  *»*9  been  detected  for  the  secretion  of  the  adi- 

By  the  modems  the  tierm  is  employed  in  a  more  tech-    P*'*®  ™*tter,  yet  the  latter  is  nuich  more  unlike  any 

nical  manner,  to  designate  the  faculty  by  which  cer-    P"'^  of  the  blood  than  the  former. 

tain  organs  produce  from  the  blood  substances  differ-        Glanda  have  been  arranged  by  anatomists  in  dif*  cUiaifict- 
ent  from  the  blood  itself,  or  IVom  any  o£  its  consti-    «»«>*  waya,  sometimes  according  to  thenr  atruotuie,  tion  of  the 
tuents.    In  the  following  chapter  we  shall  first  give    "^^  *^  ^.^i"  ^^^  according  to  the  natare  of  the  aub*  glands, 
an  account  of  the  organs  of  secretion ;  in  the  second    »'*'>«•  which  they  prioduce;  hot  no  arrangement  haa 
place,  we  shall  describe  some  of  the  more  important  of   y®^  ^^^  formed  to  which  there  are  not  many  objeo* 
the  secreted  substances;  and,  lastly,  we  shall  offer    ^^"     The  older  writers  divided  them  into  conglobate 
some  remarks  upbn  the  hypotheses  that  have  been    ^^  conglomerate;  the  first  consiatiiig,  as  they  aap. 
proposed  to  explain  the  nature  of  the  operation.  poaed,  of  one  lobe  only,  the  othera  of  a  number  of 

m  The  organs  of  secretion  are  so  infinitely  varied  in  *°***»  connected  by  cellnkr  texture^  It  is  not,  how* 
^  their  form  and  structure,  that  it  is  impossible  to  give  ^^^*  Always  easy  to  dnw  the  Ime  of  distinction  be-. 
*-  any  description  of  them  which  shall  not  be  subject  to  ^^^^  ^  two  kinds;  and  it  is  obvions  that  many  of 
numerous  exceptions;  but,  taking  them  in  their  most  ^  °*f^^  important  secretions  are  prodooed  by  organa 
perfect,  and,  at  the  same  time,  in  their  most  general  ^  which  neither  of  these  terms  will  a|^ly,  JBut  w« 
form,  they  consist  of  a  rounded  body,  which,  from  its  '^^^  ^  better  able  to  understand  the  stractore  of  the 
shape,  has  obtained^  the  name  of  gland.  A  gland  ff^*»<l>  when  we  have  reviewed  the  varioua  sitbataiicea 
may  be  said  to  consist  essentially  of  a  number  of  arte-  ^^  ^^  secreted  by  them,  which  waa  the  second  point 
ries.  which  ramify  in  various  directions  through  a  mass    *^  ^®  proposed  to  consider. 

of  celltttar  texture ;  from  these  proceeds  another  set        Before  we  attempt  to  give  an  aooooiitof  ao  ntmieroua  Aeeoont 
of  vessels,  which  contain  the  secreted  substance ;  and    *  ^^^  ^^  bodies  as  the  seontiona,  it  will  be  necesaary  of  the  ae- 
these  vessels  commonly  unite  in  one  or  more  trunks,    ^^  adopt  some  kind  of  classification  of  thmn«    The  crciiona. 
which  are  named  excretory  ducts.    The  gland  usually    «^lier  anatomists  divided  them  into  lecremenfeitiotts  '^'range- 
consists  of  distinct  masses  or  lobes,  which  may  be  sue-    ^^^  axcrementitious ;    the  first  corapreheading  those  ™^*^ 
cessively  divided  into  smaller  and  smaller  lobes,  until    aubstanoes,  which,  after  they  are  formed,  serve  some 
we  arrive  at  what  have  been  termed  the  acini*  the    m«Ail  purpose  in  the  system ;  the  aeoond,  aoch  bodies 
smallest  portions  into  which  a  gland  can  be  mechani-    *f  ^^  secreted  for  the  purpose  of  being  rejected^  aa 
caHy  separated.    The  glands,  in  common  with  other    «tb€r  nt^lMs  or  noxioiia.    There  ia  a  foundatioii  for 
parts  of  the  body,  have  veins*  nerves,  and  absorbents,    ^^^  divisiesi,  but  it  is  neither  aofikiently  conpnhoiN 
hut  these  do  not  appear  to  be  immediately  concerned    'j^^  ^^  minute*  to  be  of  much  advantage  in  our  invee- 
in  their  appropriate  functions.  tigations  reapectmg  the  natare  of  the  substancea,    Aa 

There  is  still  much  obscurity  concerning  the  inti-  ^^  knowledge  of  physiology  advanced,  more  actentific 
mate  structure  of  glands,  especially  respecting  the  *>Tangements  were  constructed,  founded  upon  the  che« 
question,  whether  there  be  any  intermediate  part  be-  ^mI  or  physical  properties  of  the  aobitancest  but  still 
tween  the  secreting  artery  and  the  excretory  duct,  ^^y  were  all  incorrect  or  defective.  Ualler  daaaed  or  Haller. 
Malpighi  supposed  that  the  secreting  artery  terminate  ^e  secretions  under  four  heads;  the  aqueooa,  the 
ed  in  a  small  cavity  or  follicle,  which  was  the  imme'*    mucous,  the  gelatinous,  ttid  the- oily.     Fouacroy,  in 

diafp  nrtr^n    *%P  aA««i>oft/\rt_         PiivpmIi      Sm     Mi>j^<WM,f  in^w  K^*       OanformitV    Wth  th«l  imniVMrMl  <i^ate  of  Chonir^***  «»kAM. 

ht  diviaiona, 
s  carbonated 

.     -, g  _ ^  ^ _.  ^.^     _-— , ,  —  phosphated,  .«^ 

artery  and  the  duct;  and  as  he  professed  to  derive  mixed.     This  arrangement,  although  it  may  beooD*^ 

^  opinion  from  the  simple  exposition  of  facts,  with-  sidered  as  more  sdentific  than  any  which  Imd  preoed*         ^ 

out  any  view  to  theory,  his  account  has  been  in  gene*  ^  it>  and  in  some  measure  corresponds  with  the  im- 

ral  preferred  to  that  of  Malpighi.    Upon  the  whole,  provements  of  modem  chemiatry,  ia  yet,  upon  the 

however,  it  may  be  (|uestionea,  whether  in  this,  as  in  whole,  rather  founded  upon  theory,  than  upon  the  ao« 

io  many  other  controverted  questions,  either  party  pe  tual  nature  of  the  substances  concerned. 

absolutely  correct.  There  is  one  question,  which  it  will  be  neceaaary  Substances. 

The  structure  which  we  have  now  been  describing,  to  inquire  into  in  thia  place,  whether  there  may  be  not  separated^ 

belonji^s  to  the  more  perfect  of  the  glands ;  but  the  certain  bodies  to  which  the  term  of  aecfetiona  literally  from  (he 

complete  apparatus  is  comparatively  seldom  met  with,  applies,  according  to  ita  original  aoeeplatioD,  via.  aub*  ^^^' 

even  in  those  instances  where  what  appears  the  most  stances  which  exist  ready  formed  in  the  Uood,  and 

elahorate  operations  are  performed.    In  some  cases  we  which  are  merely  separated  from  it,  without  OBder« 

cw  detect  nothing  more  than  a  vessel  leading  to  a  going  any  change  in  their  chemical  eompoaitioa.   Thia 

poach,  in  which  the  secretion  is  lodged,  and  which  is  we  may  conceive  to  be  the  ease  with  the  aoacailar 

sometimes  provided  with  an  excretory  duct,  and  it  fibre,  for  it  would  appear  that  it  menfolea  the  fibrin 

sometimes  without  one.    Many  secretions  are  poured  of  the  blood  in  ev^y  respecti  except  iCt  medianicil 

out  on  the  surface  of  membranes,  where  iio  specific  structure,  the  muscle  having  its  pavdclea  legalarly  aru. 

•tructure  can  be  detected,  except  a  small  vessel  whidh  ranged  andorganiaed;  whevea»  the  Sbrij^  ia  diaaolml 


568 


\ 


PHYSIOLOGY, 


Trantada 
tioni. 


Prelimfna* 
Tj  remarka. 


Fbjftiology.  or  sntpended  in  the  blood,  withoat'any  regular  oigaai* 
Bation,  a  circumstance  which  neceisarily  reaulu  from 
the  latter  being  in  a  fluid  itate:  The  same  remark 
applies  to  the  earthy  salts  which  compose  the  bones, 
for  it  may  be  coneeiyed  to  be  more  probable  that  these 
are  merely  separated  from  the  blood,  than  that  they 
undergo  any  chemical  change  through  the  action  cf  ttie 
vessels  by  which  they  are  deposited. 

There  are  likewise  a  number  of  fluids,  respecdog 
which  it  may  be  doubted,  whether  they  are  properly 
entitled  to  be  considered  as  secretions,  or  whetoer  they 
are  only  separated  from  the  blood  by  a  kind  of  transu- 
dation.  Of  this  kind  is  the  fluid  in  the  pericardium, 
and  the  diflerent  species  of  dropsical  effusionsi  which 
would  appear  to  contain  the  same  ingrediento  with  the 
aerum  of  the  blood,  except  that  they  are  diluted  with  a 
greater  quantity  of  water. 

Had  we  a  perfect  knowledge  of  the  nature  and  com* 
position  of  all  ,the  secretions,  the  most  correct  method 
of  arranging  them  would  be,  according  to  their  chemi* 
eal  oompositicm  or  their  chemical  relation  to  the  blood ; 
and  although  at  present  any  attempt  of  this  kind  must 
be  necessarily  imperfect,  yet,  as  tnis  is  the  case  with 
every  other  arrangement  that  has  been  proposed,  we 
think  it  proper  to  employ  it  as  the  least  exceptionable. 
On  the  subject  of  arrangement  there  are  a  few  preli* 
minary  remarks  which  we  must  attend  to.  We  may 
observe  that  most  of  the  secretions  consist  of  more 
than  one  ingredient,  and  that  the  properties  of  the 
compotthd  occasionalljr  depend  so  much  upon  both  the 
eubstences  that  enter  mto  their  composition,  that  it  is 
difficult  to  determine  which  is  to  have  the  preference. 
We  may  remark,  in  the  second  fiaoe,  that  the  same 
ghmd  men  furnishes  a  substance  ef  very  different 
properties  in  different  states  in  the  system,  and  this 
without  the  occurrence  of  what  can  be  strictly  term* 
ed  disease.  Then  it  is  obvious  that  the  nature  of  the 
aecretioa  is  materially  affected  by  disease,  and  from 
this  cause  new  substances  are  occasionally  formed  that 
did  net  ^previously  e&ist.  In  order  to  take  s,  perfect 
view  of  the  subject,  we  should  mark  the  gradations 
from  the  heakhy  to  the  morbid  condition,  and  observe 
all  Uie  intermediate  states  which  the  secretions  assume; 
this,  however,  would  require  a.  more  advanced  state  ^ 
the  science  than  we  at  prasent  possess. 

llaktng  a  due  allowance  for  all  these  circumstances, 
and  excluding  those  substances  which  appear  to  be 
merely  separated  from  the  blood,  without  undergoing 
any  change,  we  may  arrange  the  secretions  into  seven 
daases;  the  aqueous,  the  albuminous,  the  mucoui^ 
thef  gelatinous,  the  oleaginous,  the  resinous,  and  the 
•saline. 

The  aqueous  secretions  are  those  that  consist  almost 
entirely  of  water,  or  of  which  the  water  composes  so 
large  a  proportion  as  to  give  them  their  specific  cha* 
raeters.    The  most  important  of  these  is  the  matter  of 

qpiration  which  is  thrown  off  from  the  surface  of  the 
y,  Attempta  have  been  made  to  collect  the  cuta^ 
neoua  perspicataen,  in  order  to  examine  iU  properties; 
and  4rora  these  -it  would  appear  to  consist  of  water* 
containing,  animri  and  sidine  matter,  the  quantity  of 
wbidi  is  so  small.as.to.render  it  very  difficult  to  ascer* 
tain  their  natuve.  fPaebably  no  other  substance  strict- 
hr  belonga  to  the  class  of. die  aqueous  secretions;  for 
the  exhwition  frenr  the  lungs  is  to  be  regarded  as  no* 
thinff  more  than  wwter  evaporated  from  the  mucus 
whidi  lines  the  pufanonary  vesicles.  We  are  entirely 
ignorant  of  the  nature  of  the  apparatus  by  which  tble 
cMteaeous  perspiration  is  .jnroduced;  and  indeed  tbece 
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is  some  reason  to  doubt  whether  it  is , not  to  be  regsrd.  PbyiU 
ed  rather  as  the  effect  of  transudation  than  of  8eae*  ^^r 
tion. 

The  second  ckss  of  secretions,  the  albuninoas,  are  ai^ 
more  numerous  and  better  defined  than  the  squeoiu.  bmh 
All  the  cavities  of  the  body,  which  have  no  natunl^i^ 
communication  with  the  atmosphere,  as  those  of  the 
thorax  and  abdomen,  the  ventricles  of  the  brain,  the 
pericardium,  and  all  the  parts  of  the  cellular  tezturr, 
are  lined  with  what  is  denominated  a  seroai  mem« 
brane,  which  secretes  a  fluid  that,  except  in  the  pro- 
portion of  its  ingrediento,  seems  to  be  exa^y  dmilti 
to  the  serum  of  the  blood.    These  constitute  the  albu. 
minous  secretions,  and,  like  serum,  possess  the  chanc- 
teristic  property    of  being   coagulated  by  htaX  and 
various  chemical  re-agents.    In  diseased  states  of  the 
serous  membranes,  these  fluids  are  often  disposed  to      , 
accumulate  in  their  respective  cavities,  and  sometima 
their  quality  as  well  as  their  quantity  is  changed.    In 
some  of  these  secretion^  as  in  that  which  is  found  in 
the  cavities  of  the  brain,  the  quantity  of  albumen  ii 
so  small,  that  we  are  scarcely  able  to  detect  it;  the 
liquor  pericardii  contains  more  animal  matter,  vhilt 
the  dropsical  effusions  that  are  poured  into  the  cavity 
of  the  abdomen,  differ  but  little  from  the  serum  of  the 
blood.    The  most  minute  anatomical  investigation  has 
not  been  able  to  detect  any  apj^ropriale  organ  for  the 
|>roducUon  of  this  class  of  fluids;  and,  in  considera- 
tion of  their  nature,  it  may  be  doubted  wheUier  tbee, 
as  well  as  the  aqueous  secretions,  are  not  more  proper* 
ly  to  be  regarded  as  transudations. 

'  The  third  class  of  subsUnces,  the  mucou^  are  more  Mns! 
strictly  entitled  to  the  appellation  of  aecretions,  thin  °^ 
either  the  aqueous  or  the  albuminoua,  as  they  derive 
their  most  characteristic  physical  and  diemicsl  pro* 
perties  from  an  ingredient  which  does  exist  in  the 
blood.  They  are  tlistinguished  by  their  visdditj,  or 
the  capability  of  being  drawn  out  into  threads,  and 
by  being  with  difficulty  dissolved  in  water,  although 
they  are  always  combined  with  a  larm  quantity  of  it 
In  some  respecto  they  are  decidedly  different  from  the 
eerum  of  the  blood,  and  the  immediate  cause  of  this 
difference  would  appear  to  be,  that  they  contain  a  rob* 
atance  which  resembles  albumen  in  the  coagulated  stite. 
The  mucous  secretions  differ  from  the  albuminous  in 
their  seat,  as  well  as  in  theur  properties ;  for  while  the 
latter  are  found  on  the  surface  of  the  membranes  whidi 
line  the  close  cavities  of  the  body,  die  mucous  are  pour- 
ed out  over  the  surfaces  which  communicate  with  the 
atmosphere,  as  those  of  the  mouth,  the  nose,  the  ceso* 
phsgus,  the  stomach,  and  the  whole  course  of  the  ali- 
mentary canal,  the  trachea,  and  its  ramifications  through 
the  interior  of  the  lungs.  A  glandular  apparatus  mif 
be  generally  detected  in  these  parte,  although  we  know 
little  of  ito  minute  structure.  In  aome  cases,  as  in  thst 
4£  the  saliva,  the  gland  that  secretes  the  mucus  is  nnti* 
aually  large,  and  possessed  of  all  the  parte  which  enter 
into  the  composition  of  the  most  perfect  glands.  The 
bladder  and  the  urinsry  passages  are  lined  with  men* 
bnanes  which  secrete  a  mucous  fluid ;  and  it  is  probsbk 
that  the  tears  and  the  synovia  also  belong  to  this  dss 
•of  substances. 

The  fourth  class  of  secretions  which  we  enumentol  g4 
are  the  gelatinous.  We  have  had  occasion  to  give  sn*^ 
account  of  the  properties  of  jelly,  the  most  characterise 
iic  of  vhich  is  its  solution  by  heat,  and  concretioo  hj 
cold,  producing  the  phenomena  to  which  the  term  g«- 
latintzation  has  been  appropriated  Jelljr  was  fonner- 
}y  supposed  to  be  one  ot  the  ingrediente  in  the  hlood ; 
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oiog;.  but  this  we  now  know  u  not  the  case.  There  are  some  their  most  characteristic  properties  from  their  oily  part.  Physiology. 

^^^  circutnBtances  which  would  lead  us  to  suspect  that  ai-  Among  these  we  may  place  milk,  a  fluid  which  is  se-  """V^ 

bumen  is  converted  into  jelly  by  the  addition  of  oxy-  creted  by  the  female  after  parturition,  and  which  14  des- 

geo;  and  we  may  conceive  that  some  interchange  uf  tined  for  the  first  nourishment  of  the  offspring.  Although 

the  elements  of  the  blood  may  take  place^  so  as  to  pro-  the  milk  differs  considerably  in  the  different  classes  of 

diace  this  conversion.     No  apparatus,  has  been  detected  animals,  yet  its  principal  constituents  are  always  the 

by  whidi  jelly  is  produced ;  and  it  may,  upon  the  same,  and  it  is  found  to  consist  essentially  of  albumen^ 

whole,  appear  more  probable,  that  it  is  actually  formed  oil,  and  a  peculiar  saccharine  matter,  the  albumen  and 

ID  the  parts  where  it  is  deposited,  than  that  it  is  sepa-  the  oil  being  united  in  the  form  of  an  emulsion,  and 

rated  by  the  medium  of  a  gland.    On  this  point,  how-  the  whole  dissolved  in  water.     We  may  suppose  that 

ever,  we  have  scarcely  any  thing  to  guide  our  opinion,  the  albumen  is  immediately  derived  from  the  serum  of 

either  of  fact  or  of  analogy.    Jelly  does  not  appear  to  the  blood  ;  but  neither  the  oil  nor  the  sugar  previously 

form  a  component  part  of  any  of  the  animal  fluids,  but  existed  there.    The  glandular  apparatus  by  which  it 

it  enters  largely  into  the  composition  of  many  of  the  is  produced  is  large  and  welKdefined  in  all  its  parts, 

solids,  especially  of  the  parts  of  young  animals.  but  we  are  ignorant  of  the  nature  of  the  minute  opera* 

tot-     The  finh  class  of  secreted  substances,  the  oleaginous,  tions  which  are  carried  on  in  it,  or  what  relation  iu 

are  removed  still  farther  from  the  natural  state  of  any  different  parts  bear  to  the  different  constituents  of  the 

ef  the  constituents  of  the  blood.    All  animals  that  pos*  fluid.                                                                                           * 

MSB  a  temperature  much  superior  to  that  of  the  atmo-  Another  substance,  still  more  important  to  animal  Brain. 

sphere  are  furnished  with  a  quantity  of  oily  matter,  existence  than  milk,  which'  may  be  classed  among  the 

which  varies  in  its  consistence  from  the  fluid  state,  as  it  oleaginous  secretions,  is  the  matter  which  composes  the 

exists  in  the  whale,  to  that  of  a  soft  solid,  as  in  suet  iMrain  and  nerves.    It  appears  to  be  formed  of  a  oom- 

snd  tallow,  while  it  a^x^es  in  its  other  chemical  and  bination  of  albumen  and  oil,  the  albumen  being  in  a 

physical  characters.    Oil  differs  from  blood  in  contain-  state  of  imperfect  coagulation,  and  the  oil  approaching 

ing  no  aaote,  and  a  larger  proportion  of  hydrogen  ;  so  to  the  teture  of  adipocire.    Except  in  Uie  absence  of 

that  the  secretion  of  oil  must  consist  in  separating  from  saccharine  matter,  brain  may  therefore  be  regarded  as 

the  mass  a  substance  which  has  a  basis  of  carbon,  with  bearing  a  near  resemblance  to  milk ;  yet  there  appears 

stt  excess  of  hydrogen,  and  a  small  quantity  of  oxygen,  to  be  no  glandular  structure  appropriated  for  its  for- 

We  are  entirely  ignorant  of  the  apparatus  by  which  mation,  nor  can  we  form  any  conception  of  the  mode                * 

these  secretions  are  produced,  but  they  appear  to  be  in  which  it  is  produced. 

formed  with  ^eat  facility,  because  there  is  no  animal  As  we  proceed  with  our  examination  of  the  secretions,  Retinoat 

substance  which  is  so  rapidly  generated  as  fat ;  and  we  we  come  to  those  which  are  more  remote  from  any  of  s^cretloni. 

not  only  find  that  fat  is  very  readily  deposited,  but  that  the  constituents  of  the  blood,  and  which,  while  they 

it  is  more  quickly  removed  than  any  other  of  the  com-  are  the  most  complicated  in  their  nature,  derive  their 

ponents  of  the  body.    Whenever  the  absorbents  act  characteristic  properties  from  the  greatest  number  of 

more  powerfully  than  natural,  or  rather,  where  their  in^edients.  This  renuurk  applies  to  the  sixth  cIms,  the 

sction  IB  not  counterbalanced  by  that  of  the  nutritive  r«sinous  substances,  of  which  the  principal  is  the  bile.        ^ 

arteries,  the  fat  first  disappears,  and  this  is  equally  the  Bile  is  the  product  of  the  liver,  a  very  large  gland,  and  Bile, 

case  whether  it  be  the  effect  of  disease  or  of  old  age.  one  possessing  the  most  elaborate  structure  of  any  of 

tile  There  is  considerable  obscurity  respecting  the  use  of  the  organs  destined  for  secretion.  This  fluid  has  been 
the  adipose  matter.  Probably,  in  the  first  instance,  the  veiy  frequently  made  the  subject  of  chemical  analysis, 
secretion  of  fat  is  an  operation  of  that  kind  which  has  and  is  found  to  be  composed  of  a  ^reat  number  of  sub- 
been  denominated  excrementitious,  where  a  substance  stances;  but  it  would  appear  that  its  specific  properties 
is  separated  from  the  blood  because  it  is  superfluous,  or  depend  upon  a  peculiar  resin  which  it  contains.  To 
useless;  for  it  would  appear  that  this  fluid  contains  a  this  resin  the  colour,  taste,  and  odonr  of  bile  are  pro- 
less  proportion  of  carbon  and  hydrogen  than  chyle,  bably  owing,  as  well  as  its  action  upon  the  stomach 
But,  although  the  prinuuy  oMect  of  this  secretion  may  and  bowels.  There  are  certain  facts,  and  some  analo- 
be  to  separate  from  the  blood  its  excess  of  carbon  and  gies,  which  would  lead  us  to  conjecture  that  the  resin 
hydrogen,  it  is  analogous  to  the  other  operations  of  the  of  the  bile  is  inunediately  derived  from  the  red  particles 
animal  economy  to  suppose  that  fat,  whep  once  form-  of  the  blood  $  and  we  are  farther  led  to  conceive  that 
cd,  may  perform  some  important  secondary  purpose,  this  conversion  is  effected  by  the  addition  of  oxygen  to 
Now  it  haa  been  stated  above,  that  the  inflammable  these  particles. 

natter  which  is  consumed  in  the  process  of  respiration  Much  has  been  written  upon  the  use  of  the  bile,  or  Uieof 

is  derived  from  the  chyle,  and  it  mav  be  presumed,  tath^  upon  therelativeaction  which  the  liver  possesses  the  liver, 

that,  in  ordinary  cases,  the  demand  and  the  supply  are  in  the  system  at  large.    Many  of  the  speculations  that. 

in  due  proportion  to  each  other.    If,  from  any  cause,  have  been  formed  on  this  subject  have  been  obviously 

the  supply  be  too  considerable,  we  may  conjecture  that  derived  from  incorrect  principles,  and  we  are  still  un* 

it  contributes  to  the  formation  of  the.  adipose  matter,  able  to  advance  any  thing  that  may  not  be  liable  to  ob* 

which  then  siccumulates  in  the  system ;  but  if,  on  the  jections ;  but  there  are  many  facts  in  medidne  and 

contrary,  the  demand  is  increased,  and  the  stomach  pathology  which    lead  to  the  following  conclusion, 

does  not  furnish  it  in  adequate  quantity,  by  the  usual  When  venous  blood  becomes  loaded  with  inifiammable 

process  of  digestion,  the  m  which  had  been  deposited  matter,  which  the  lungs  cannot  discharge,  and  when 

in  its  appropriate  oeUs  is  then  taken  up  by  the  absorb-  circumstances  are  not  favourably  to  the  deposition  of 

tnts,  18  returned  into  the  blood,  and  being  carried  tu  fat,  the  liver  is  the  organ  by  which  this  matter,  after  it 

the  lungs,  is  there  employed  in  the  evolution  of  animal  has  undergone  certain  chiuiges,  is  removed  from  the 

hest  system.    Hence  we  are  to  regard  bile,  like  fat,  as,  in 

Besides  the  oU  or  fat,  in  its  more  simple  form,  there  the  first  instance,  an  excrementitious  substance,  al-  . 

are  some  other  secretions  of  a  more  compound  nature,  though,  in  conformity  with  the  usual  arrangements  of 

but  which  may  be  referred  to  this  class,  as  they  derive  the  animal  economy,  the  different  organs  and  fonctiona 
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Physiology,  are  so  admirably  adapted  to  each  other,  th&t  a  variety 
of  important  objects  are  accomplished  by  the  same  ope- 
ration. Although,  therefore,  the  primary  pul-pose  of 
the  liver  be  to  remove  the  excess  of  hydrogen  and  car- 
bon from  the  blood,  yet  the  bile  appears  to  exercise  a 
salutary  action  upon  the  digestive  organs,  and  perhaps 
also  upon  some  other  parts  of  the  system.  Hence  we 
may  explain  the  frequency  of  bilious  disorders  in  warm 
dimates,  where  the  body,  being  continually  immersed 
in  a  high  temperature,  a  sufficient  quantity  of  carbon 
cannot  be  clischarged  from  the  lungs,  and  where,  from 
certain  causes,  there  is  no  tendency  to  the  formation  of 
adipose  matter. 

The  seventh  and  last  class  of  secretions  are  the  sa* 
line.  The  most- important  of  these  is  phosphoric  acid, 
which,  when  united  with  lime,  forms  the  earth  of 
bones ;  the  same,  acid  also  forms  a  considerable  propor- 
tion of  the  salts  of  the  urine.  A  curious  question,  and 
one  that  is  of  difficult  solution,  here  presents  itself; 
whether  the  saline  substances  that  exist  in  different 
parts  of  the  body  are  formed  there,  or  whether  they 
are  not  received  into  the  stomach,  and  carried  by  the 
absorbents  into  the  blood.  This  investigation  is  inti- 
mately connected  with  many  important  points  in  the 
physiology  of  some  of  the  inferior  animals.  A  large 
part  of  the  whole  substance  of  several  of  the  mollusca 
and  the  Crustacea  consists  of  calcareous  matter ;  and  it 
appears  that  many  of  the  large  masses  of  limestone 
which  occur  in  different  parts  of  the  world,  have  origi- 
nated from  the  decomposition  of  immense  numbers  of 
these  animals.  What  is  the  origin  of  this  lime  ?  Did 
it  exist  previous  to  the  formation  of  these  animals,  and 
did  they  receive  it  into  their  system,  and  organize  its 
particles,  so  as  to  form  their  shells  and  crusts,  and  af« 
terwatds,  by  their  destruction,  compose  the  masses  in 
which  it  is  now  found  ?  or  have  their  digestive  and 
secreting  organs  the  power  of  actually  generating  lime  p 
£ach  of  these  opinions  has  had  its  advocates,  and  ex- 
periments have  been  advanced  on  both  sides ;  but  we 
conceive,  they  have  not  been  of  that  unequivocal  na- 
ture'aa  to  warrant  our  drawing  any  decisive  conclusion 
from  them.  Upon  the  whole,  however,  the  result  of 
the  experiments  that  would  seem  the  least  exception- 
able are  in  favour  of  the  generation  of  lime  by  the 
powers  of  the  living  body ;  but  it  must  be  acknowledged 
that  this  is  a  conclusion  which  would  involve  many 
suppositions  that  are  at  variance  with  our  ordinary 
ideas  respecting  the  economy  of  nature. 

After  this  attempt  to  form  a  classification  of  the  se- 
cretions, we  must  proceed  to  consider  the  nature  of  the 
operation  by  which  they  are  produced.  The  opinions 
that  have  been  entertained  on  this  subject  are  very  nu- 
merous ;  but  they  may  be  reduced  to  five  distinct  hy- 
potheses; that  of  the  older  chemists,  who  ascribed  se- 
cretion to  fermentation ;  that  of  the  mechanicians,  ac- 
cording to  whom  the  substances  are  separated  from  the 
blood  by  filtration ;  the  doctrine  of  the  Animists,  who 
conceive  it  to  be  a  sufficient  explanation  to  ascribe*  it  to 
the  immediate  operation  of  the  vital  principle ;  that  of 
the  modern  chemists,  who  suppose  that  the  elements 
of  the  secretions  exist  in  the  blood,  and  that,  in  the 
passage  of  this  fluid,  or  some  of  its  component  parts, 
through  the  glands,  new  affinities  are  called  into  action, 
which  produce  new  combinations ;  and  lastly,  the  hy- 
pothesis which  attributes  secretion  to  the  influence  of 
the  nerves. 

The  doctrine  of  ferments,  as  the  cause  of  secretion, 
was  advanced  by  Van  Helmont ;  it  was  farther  matured 
by  Sylvias,  and  received  various  modifications  from 
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Willis,  and  other  eminent  physiologists  of  that  period.  PhTBAfjt, 
Each  gland  was  supposed  to  possets  a  peculiar  tpedn  ^^r^ ' 
of  fermentation,  which  assimilated  to  its  own  natora 
the  blood  that  passed  through  it,  as  is  the  case  in  the 
formation  of  vinegar.    Respecting  this  hypotheiis  it 
will  be  sufficient  to  remark,  that  the  resemblance  be- 
tween secretion  and  fermentation  is  rather  apparent 
than  real ;  and  that,  since  we  are  become  better  so 
quainted  with  the  circumstances  that  are  necessary  for 
tne  production  of  this  latter  process,  and  with  the  tub* 
stances  that  are  generated  by  it,  we  find  the  phenomena 
of  the  two  operations  to  be  very  different  from  cadi 
other.  ' 

When  the  chemical  physiology  began  to  be  exploded,  of  c^rv' 
and  mechanical  doctnnes  were  had  recourse  to,,  the  ^^i 
hypothesis  of  filtration  was  adopted.     It  was  supposed 
that  the  secretions  were  all  ready  formed  in  the  blood, 
and  that,  when  portions  of  this  fluid  were  carried  to 
the  different  glandf,  the  respective  secretioiM  were  se- 
parated from  it  as  through  sieves  or  filtres.    In  order  to 
explain  how  so  many  different  substances  oould  be  se- 
parated from  the  same  fluid  merely  by  filtration,  two 
conjectures  were  formed  by  the  earlier  physiologists. 
The  first  to  which  we  refer  is  that  of  Descartes,  who        | 
supposed  that  the  particles  of  the  secreted  fluid  were  of 
a  particular  shape,  for  example,  circular,  triangular, 
four-sided,  &c.  and  .that  the  gland  which    separated 
them  had  pores  oi  a  similar  form.    Every  one  in  tbe 
present  day  must  regard  this  opinion  as  completely 
whimsical,  and  as  altogether  without  any  support  of 
facts ;   it  is  obviously  less  philosophical  than  the  hy- 
pothesis which  was  opposed  to  it,  and  whicsh  appears  to 
nave  originated  with  Leibnits.    He  compared  the  so 
tion  of  the  gland  to  that  of  a  filtre  which  bad  its  pores 
saturated  with  a  particular  fluid,  so  as  not  to  permit  soy 
other  to  pass  through  them,  in  the  same  manner  as  paper 
moistened  with  water  will  not  permit  oil  to  pass,  and 
vice  versa.    But  this  explanation,  although  ingenioat, 
appears  to  be  purely  hypothetical;  and  it  proceeds 
upon  the  supposition  that  the  secretions  exist  resdy 
formed  in  the  blood,  of  which  we  have  no  evidence,  or 
rather  a  strong  presumption  that  it  is  not  the  case. 

Tbe  doctrine  of  Haller  on  the  subject  of  seGretion  is  ^^^ 
fundamentally  that  of  filtration,  although  much  modi-  bypAih 
fied,  and  considerably  more  consonant  to  our  modera 
notions  than  that  either  of  Descartes  or  Leibniti.  As 
it  is  merely  mechanical,  it  cannot  be  admitted ;  but,  we 
must  acknowledge,  that  it  displays  his  usual  caution  in 
drawing  conclusions  where  the  premises  are  of  doubt- 
fiil  authority.  He  proceeds  upon  the  supposition  that 
the  secretions  are  all  ready  formed  in  the  mood,  and  he 
then  inquires  what  are  the  ctrcumstanoea  that  are  like- 
ly to  effect  their  separation  firom  itp  He  points  ont  seven. 
1.  A  difference  in  the  nature  of  the  Mood  itself;  8.  Its 
velocity  as  affected  by  the  sise  of  the  vessel ;  S.  The 
transmission  of  the  fluid  from  one  vessel  to  another  of 
a  different  eir.e ;  4.  The  angle  at  which  the  secretieg 
vessel  passes  off  from  the  artery ;  5.  The  winding  course 
of  the  vessel ;  6.  Its  density ;  and*  lastly,  the  structure 
of  the  excretory  duct.  Haller  himself  principally  iiw 
sists  upon  the  diffc^nt  sises  of  the  vessels,  and  the 
different  velocities  of  the  fluids ;  and  conceives  that, 
in  proportion  to  the  existence  of  these  causes,  the  four 
classes  of  secretions  which  he  points  out  will  be  pro- 
duced ;  and  we  may  go  so  far.  aa  to  allow,  that  these, 
as  well  as  the  other  mechanical  causes  enumerated 
above,  may  considerably  influence  the  action  of  the 
glands,  but  we  are  of  opinion  that  they  at  alone  quite 
inadequate  to  their  productioiL 


PHYSIOLOGY.  571 

^.    tb€  hfpolbetKi  of  the  Aaimkts,  df  which  SUhl  was  vous  energy  produces  an  increased  contractility  of  all  PhT^iofo^irl 

r^  the  gi^t  defender  in  tl^e  seventeenth  century,  and  the  muscles^  and^  among  the  rest,  of  those  wJiich  are  '^"^y^*^ 

i      which  has  been  reoeived,  with  some  modifications,  by  icmnediately  concerned  in  the  circulation ;  hence  the 

^^]  Hunteri  Blumenbachj  Darwin,  and  others  in  our  own  blobd  is  propelled  more  freely  to  ail  parts  of  the  body, 

timei,  will  not  require  any  long  discussion,  because  the  and  the  glands  being  more  plentiftilly  supplied  with  it, 

remarks  that  have  been  offered  on  the  other  parts  of  aremoredisposed  to  produce  their  appropriate  secretions, 
this  doctrine  will  equally  apply  to  the  subject  of  secret        The  hypothesis  which  I'efers  Secretion  to  the  action  phmp*aexi 

UOD.    Even  supposing  the  existence  of  the  intelligent  of  the  nerves,  has  been  lately  made  the  subject  of  anperiment* 

or  vital  principle,  as  assumed  by  these  physiologists,  elaborate  and  very  ingenious  set  of  experiments  by  Dr. 

^e  have  no  account  given  us  of  the  mode  of  its  opera-  Philip ;  and  from  their  results  it  is  fully  established, 

tion,  nor  are  we  informed  whether  it  acts  upon  diemi«  that,  by  dividing  the  par  vagum  in  such  a  manner  as  , 

cal  or  mechanical  principles,  to  prevent  the  transmission  of  the  nervous  influence, 

HQj.      The  fourth  hypothesis,  that  of  chemical  affinity,  the  digestive  power  of  the  stomach  is  almost  entirely 

bit/,  seems  to  have  been  suggested  by  KeiU,  but  it  has  re*  destroyed.     The  conclusion  deduced  from  the  experi* 

ceived  its  principal  support  from  the  nuiherous  disco-  ment  by  Dr.  Philip  is,  that  secretion  is  a  nervous  funo^ 

veries  that  have  been  made  of  4ate  years  in  the  science  tion,  or  one,  in  the  due  performance  of  which  the  riersi 

of  chemistry,  and  especially  from  our  knowledge  of  the  vous  influence  is  the  prime  and  essential  agent.     But 

great  variety  of  changes  which  a  comppund  body  may  although  this  might,  at  first  view,  appear  the  naturid 

undergo,  by  having  its  components  combined  in  diffisr*  end  necessary  inference  from  the  facts,  it  has  been  re- 

ent  proportionsi  or  exposed  to  the  action  of  various  ex*  marked  by  Dr.  Alison  and  others,  that  it  does  not  n»> 

teraal  agents.    Thus  oxygen  and  aaote,  when  united  cessarily  follow  from  them.    They  prove,  indeed,  that 

in  one  proportion,  form  atmospheric  air,  in  other  pro-  the  nerves  which  go  to  the  stomach  have  the  power  of 

portions,  nitrous  and  nitric  oxide,  and  in  others,  nitrous  afi^ting  the  secretion  of  the  gastric  jnicesy  but  they  do 

sod  nitric,  acfdi  substances  which  differ  from  each  other  not  prove  that  they  are  essential  to  the  formation  of 

most  materially  in  both  their  physical  and  chemical  this  fluid,  much  less  to  the  function  of  secretion  gene« 

properties.     Now  the  blood  is  composed  of  several  in*  rally.    There  arci  indeedy  certain  facts  which  would 

gredients,  which  are  held  together  by  a  weak  affinity,  seem  to  demonstrate  that  secretion  is,  under  ordinary 

snd  are  very  liable  to  be  disunited  by  slight  pauses,  circumstances,  altogether  independent  of  the  nervous 

There  is  reason  to  suppose  that  its  constitution  varies  system,  especially  those  to  which  we  have  already  re* 

in  the  course  of  the  circulation/ partly,  from  the  action  ferred,  where  fcetnses  have  been  bom  in  a  state  a|>« 

of  its  components  upon  each  other^  and  partly  from  the  preaching  to  maturity,  in  which  the  brain  and  spinal 

addition  and  subtraction  of  various  substances.    If,  to  marrow  were  entirely  wanting. 
these  circumstances,  we  add  the  mechanical  actions  in*        Some  of  the  modem  physiologister  have  not  been  sa*i 

dicated  by  Haller,  and,  perhaps,  some  additional  ones  tisfied  with  the  general  reference  of  secretion  to  the 

of  a  similar  kind,  which  may  affect  the  passage  of  the  power  of  the  nerves,  but  have  endeavoured  to  shew 

fluids  through  the  vessels,  and  the  degree  of  their  ae-  bow  particular  glands  produce  particular  secretions,  by 

tion  upon  them,  we  may  conceive  of  as  great  a  variety  imparting  to  the  different  organs  what  they  term  spe^ 

of  products  as  there  are  secretions,  and  differing  as  cific  sensibilities,  so  as*  to  enable  them  to  select  firota 

much  from  each  other.    How  far  any  considerations  of  the  blood  these  elements  which  may  produce  the  differ- 

this  kind  may  be  thought  capable  of  affording  a  satis«  ent  secreted  substances.    This  we  regard  as  one  of 

&ctory  solution  of  the  difficulty  that  attends  this  ques-  those  refined  speculations  which  it  is  not  easy  to  put 

tion,  we  are  not  disposed  to  decide;  but,  upon  the  to  the  test  of  experiment,  and  which  most  rest  upon 

whole,  we  consider  this  hypothesises  more  tenable  than  analogy  and  its  intrinsic  plausibility ;  upon  the  wholci 

the  mechanical  doctrine,  and  we  conceive  that  the  ob«  however,  it  appears  to  us  to  be  too  vague  and  indefi* 

jections  which  have  been  raised  against  it  arise  rather  nite  to  require  any  more  minute  examination.    . 

from  our  ignorance  than  from  its  own  insufficiency.  .    With  respect  to  the  nature  of  secretion,  it  appears  to  General  re-. 

«>       The  last  hypothesis  of  secretion,  is  that  which  at*  us  thai  there  are  two  leading  points  to  be  ascertained  marks. 

>t«is.  tempts  to  account  for  it  by  the  action  of  the  nerves.    It  before  we  can  arrive  at  any  perfect  theory  upon  the 

may  be  regarded  in  two  points  of  view :  1st,  As  pro-  subj|ect.    We  must  learn,  in  the  first  place,  how  the 

fessing  to  explain  the  nature  of  the  function  generally ;  elements  of  the  blood  can  be  so  Ranged  as  to  produce 

'    and,  Sdly,  As  showing  how  particular  glands  prepare  the  secretion ;  and,  in  the  second  place,  how  the  sub^ 

their  specific  fluids  from  the^  blood.    There  are  many  stance,  when  formed,  can  be  separated  from  the  blood. 

facts  which  show  that  there  is  an  intimate  connexion  Although,  in  the  present  state  of  our  knowledge,  we 

between  the  influence  of  the  nerves  and  the  action  of  the  are  not  able  to  give  a  decisive  answer  to  either  of  these 

glands.    Certain  secretions  are  increased  in  quantity,  questions,  yet  we  may,  perhi^M,  go  so  far  as  to  conjeo- 

and  have  their  quality  affected  by  the  various  agents,  ture,  that  Uie  first  of  these  effects  depends  m6re  upon 

both  mental  and  corporeal,  which  operate  through  the  chemical,  and  the  second  upon  mechanical  causes.    We 

medium  of  the  nerves.    This  is  so  well  known  with  cannot  form  any  conception  of  a  mere  mechanical  ac« 

respect  to  different  articles  of  diet  and  medicine  as  to  tion  producing  a  new  chemical  affinity,  although  it 

require  no  illustration,  and  the  power  of  the  mental  af-«  may  lavour  the  union  of  elements  which  had  a  pre- 

fections  is  likewise  sufficiently  obvious ;  for  example,  vious  affinity  for  each  other.   But,  when  the  compound 

every  one  knows  that  the  flow  of  the  saliva  is  increased  is  once  formed,  we  may  conceive  how  the  sixe  or  shape 

by  the  sight  of  food,  a  fact  which  may  be  observed  in  of  the  vessels,  or  the  velocity  with  which  the  fluid 

the  lower  animals  as  well  as  in  man.    It  is  therefore  to  passes  through  them,  linay.tend  to  favour  its  separation 

be  regarded  as  a  well  established  point,  that  nervous  from  the  blood.    With  respect  to  any  share  which  the 

excitement  promotes  secretion ;  but  although  this  may  action  of  the  nerves  may  have  in  secretion,  we  consider 

prove  the  connexion  which  subsists  between  the  mns«  it  as  depending  altogether  upon  their  influence  on  the 

cular  and  the  nervoua  systems,  it  does  not  throw  any  living  system  gener^ly,  and  not  upon  any  specific  oper*    ' 

light  upon  the  nature  ef  secretion.  An  increase  of  iier«  ation  od  the  glands. 
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Physiology,  are  so  admirably  adapted  to  each  other,  that  a  variety    Willis,  and  other  emineBt  ph3rBiologi6t8  of  that  period,  ^n^ 
of  important  objects  are  accomplished  by  the  same  ope-    Each  gland  was  supposed  to  possess  a  peculiar  species 
ration.    Although,  therefore,  the  primary  puk7>ose  of    of  fermentation,  which  assimilated  to  its  own  nature 
the  liver  be  to  remove  the  excess  of  hydrogen  and  car-    the  blood  that  passed  through  it,  as  is  the  case  in  the 
bon  from  the  blood,  yet  the  bile  appears  to  exercise  a    formation  of  vinegar.     Respecting  this  hjrpothesis  it 
salutary  action  upon  the  digestive  organs,  and  perhaps    will  be  sufficient  to  remark,  that  the  resemblance  be^ 
also  upon  some  other  parts  of  the  system.     Hence  we 
may  explain  the  frequency  of  bilious  disorders  in  warm 
dimates,  where  the  body,  being  continually  immersed 
in  a  high  temperature,  a  sufficient  quantity  of  carbon 
cannot  be  clischargetl  from  the  lungs,  and  where,  from 
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tween  secretion  and  fermentation  is  rather  apparent 
than  real ;  and  that,  since  we  are  become  better  ac 
qoainted  with  the  circumstance  that  are  necessary  for 
the  production  of  this  latter  process,  and  with  the  sub* 
stances  that  are  generated  by  it,  we  find  the  phenomena 
certain  causes,  there  is  no  tendency  to  the  formation  of  of  the  two  operations  to  be  very  different  from  each 
adipose  matter.  other. 

The  seventh  and  last  class  of  secretions  are  the  sa*  When  the  chemical  physiology  began  to  be  exploded,  of  fi'^rv 
line.  The  most' important  of  these  is  phosphoric  acid,  and  mechanical  doctrines  were  had  recourse  to,.  the^><^o 
which,  when  united  with  lime,  forms  the  earth  of  hypothesis  of  filtration  was  adopted.  It  was  supposed 
bones ;  the  same,  acid  also  forms  a  considerable  proper-  that  the  secretions  were  all  ready  formed  in  the  blood, 
tion  of  the  salts  of  the  urine.  A  curious  question,  and  and  that,  when  portions  of  this  fluid  were  carried  to 
one  that  is  of  difficult  solution,  here  presents  itself;  the  different  glands,  the  respective  secrettons  werese- 
wbether  the  saline  substances  that  exist  in  different  parated  from  it  as  through  sieves  or  filtres.  Ii>  order  to 
parts  of  the  body  are  formed  there,  or  whether  they    explain  how  so  many  different  substances  oould  be  s^ 

parated  from  the  same  fluid  merely  by  filtration,  two 
conjectures  were  formed  by  the  earlier  physiologists. 
The  first  to  which  we  refer  is  that  of  Descartes,  who 
supposed  that  the  particles  of  the  secreted  fluid  were  of 


are  not  received  into  the  stomach,  and  carried  by  the 
absorbents  into  the  blood.  This  investigation  is  inti- 
mately connected  with  many  important  points  in  the 
physiology  of  some  of  the  inferior  animals.    A  large 


part  of  the  whole  substance  of  several  of  the  moUusca  a  particular  shape,  for  example.  Circular,  triangular, 

and  the  Crustacea  consists  of  calcareous  matter ;  and  it  four-sided,  &c.  and  .that  the  gland  which   separated 

appears  that  many  of  the  large  masses  of  limestone  them  had  pores  of  a  similar  form.    Every  one  in  the 

which  occur  in  different  parts  of  the  world,  have  origi-  present  day  must  regard  this  opinion  as  completely 

nated  from  the  decomposition  of  immense  numbers  of  whimsical,  and  as  altogether  without  any  support  of 

these  animals.    What  is  the  origin  of  this  lime  ?    Bid  facts ;  it  is  obviously  less  philosophical  than  the  by- 

it  exist  previous  to  the  formation  of  these  animals,  and  pothesis  which  was  opposed  to  it,  and  which  appears  to 


did  they  receive  it  into  their  system,  and  organize  its 
particles,  so  as  to  form  their  shells  and  crusts,  and  af« 
ierwards,  by  their  destruction,  compose  the  masses  in 
which  it  is  now  found  ?  or  have  their  digestive  and 
secreting  organs  the  power  of  actually  generating  lime  ? 
Each  of  these  opinions  has  had  its  advocates,  and  ex- 
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have  originated  with  Leibnits.    He  compared  the  ao 
tion  of  the  gland  to  that  of  a  filtre  which  had  its  pores 
saturated  with  a  particular  fluid,  so  as  not  to  permit  aoy 
other  to  pass  through  them,  in  the  same  maimer  as  paptf 
moistened  with  water  will  not  permit  oil  to  pass,  and 
vice  versa*    But  this  explanation,  although  higenioai, 
periments  have  been  advanced  on  both  sides ;  but  we    appears  to  be  purely  hypothetical ;  and  it  proceeds 
conceive,  they  have  not  been  of  that  unequivocal  na-    upon  the  supposition  that  the  secretions  exist  ready 
ture'as  to  warrant  our  drawing  any  decisive  conclusion    formed  in  the  blood,  of  which  we  have  no  evidence,  or 
from  them.    Upon  the  whoite,  however,  the  result  of   rather  a  strong  presumption  that  it  is  not  the  case, 
the  experiments  that  would  seem  the  least  exception-        The  doctrine  of  Haller  on  the  subject  of  secretion  is  HbV 
able  are  in  favour  of  the  generation  of  lime  by  the    fundamentally  that  of  filtration,  although  much  modi-  hj^ 
powers  ofthe  living  body;  but  it  must  be  acknowledged    fied,  and  considerably  more  consonant  to  our  modem 
that  this  is  a  conclusion  which  would  involve  many    notions  than  that  either  of  Descartes  or  Leibnits.    As 
suppositions  that  are  at  variance  with  our  ordinary    it  is  merely  mechanical,  it  cannot  be  admitted ;  but,  we 
ideas  respecting  the  economy  of  nature.  must  acknowledge,  that  it  displays  his  usual  cauUon  in 

After  this  attempt  to  form  a  classification  ofthe  se-  drawing  conclusions  where  the  premises  are  of  doubt- 
oretions,  we  must  proceed  to  consider  the  nature  of  the  M  authority.  He  proceeds  upon  the  supposition  that 
operation  by  which  they  are  produced.  The  opinions  the  secretions  are  all  ready  formed  in  the  blood,  and  be 
that  have  been  entertained  on  this  subject  are  very  nu-  then  inquires  what  are  the  circumstances  that  are  like* 
raerous ;  but  they  may  be  reduced  to  five  distinct  hy-  ly  to  effect  their  separation  firom  itp  He  points  out  seven. 
potheses;  that  ofthe  older  chemists,  who  ascribed  se-  1.  A  difference  in  the  nature  of  the  Mood  itself;  8.  Its 
crrtion  to  fermentation ;  that  of  the  mechanicians,  ac-  velocity  as  affected  by  the  sise  of  the  vessel ;  9.  The 
cording  to  whom  the  substances  are  separated  from  the  transmission  of  the  fluid  from  one  vessel  to  another  of 
blood  by  filtration ;  the  doctrine  of  the  Animists,  who  a  different  size ;  4.  The  angle  at  which  the  secreting 
conceive  it  to  be  a  sufficient  explanation  to  ascribe  it  to  vessel  passes  off  from  the  artery ;  5.  The  winding  course 
the  immediate  operation  ofthe  vital  principle ;  that  of  ofthe  vessel ;  6.  Its  density ;  and,  lastly,  the  structure 
the  modern  chemists,  who  suppose  that  the  elements  of  the  excretory  duct.  Haller  himself  principally  iiw 
of  the  secretions  exist  in  the  blood,  and  that,  in  the  sists  upon  the  diffc^nt  sizes  of  the  vessels,  and  the 
passage  of  this  fluid,  or  some  of  its  component  parts,  different  velocities  of  the  fluids ;  and  conceives  that, 
through  the  glands,  new  affinities  are  called  into  action,  in  proportion  to  the  existence  of  these  cauaes,  the  four 
which  produce  new  combinations ;  and  lastly,  the  hy-  classes  of  secretions  which  he  points  out  will  be  pn^ 
pothesis  which  attributes  secretion  to  the  influence  of  duced ;  and  we  may  go  so  far.  aa  to  allow,  that  these, 
the  nerves.  as  well  as  the  other  mechanical  causes  enumerated 

Hypothesis  The  doctrine  of  ferments,  as  the  cause  of  secretion,  above,  may  considerably  influence  the  action  of  the 
of  fermen.  ^n^g  advanced  by  Van  Helmont ;  it  was  farther  matured  glands,  but  we  are  of  opinion  that  they  aav  alone  quits 
tauon;       j^^  Sylvius,  and  received  various  modifications  from    inadequate  to  their  production. 
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kc-    The  hfpolbetKi  of  the  Ammists*  <»f  which  SUhl  was  vous  energy  produces  an  increased  contractility  of  all  Phyihofofrjrl 

"«J  the  gi^t  defender,  in  the  seventeenth  century,  and  the  muaclet^  and,  among  the  rest,  of  those  wiiich  are  ^^"^v^"^ 

which  has  been  received,  with  some  modifications,  by  io^mediately  concerned  in  the  circulation ;  hence  the 

>*^!  Hunter^  Blumenbach,  Darwin,  and  others  in  our  own  bl^bd  is  propelled  more  freely  to  all  parts  of  the  body, 

times,  will  not  require  any  long  discussion*  because  the  and  the  glands  being  more  plentifully  supplied  with  it, 

remarks  that  have  been  offered  on  the  other  parts  of  aremore  disposed  to  produce  their  appropriate  secretions, 
this  doctrine  will  equally  apply  to  the  subject  of  secre-        The  hypothesis  which  refers  secretion  to  the  action  phtlip'aex^ 

Uoa.    Even  supposing  the  existence  of  the  intelligent  of  the  nerves,  has  been  lately  made  the  subject  of  an  pmriment* 

or  vital  principle,  as  assumed  by  these  physiologists,  elaborate  and  very  ingenious  set  of  experiments  by  Dr. 

we  have  no  account  given  us  of  the  mode  of  its  opera-  Philip ;  and  from  their  results  it  is  fully  established, 

tioD,  nor  are  we  informed  whether  it  acts  upon  chemi#  that,  by  dividing  the  par  vagum  in  such  a  manner  as  , 

cal  or  mechanical  principles.  to  prevent  the  transmission  of  the  nervous  influence, 

toij.      The  fourth  hypothesis,  that  of  chemical  affinity,  the  digestive  power  of  the  stomach  is  almost  entirely 

ioity.  leems  to  have  been  suggested  by  Keiil,  but  it  has  re»  destroyed.    The  conclusion  deduced  from  the  experi- 

oeived  its  principal  anpport  from  the  numerous  disco-  ment  by  Dr.  Philip  is,  that  secretion  is  a  nervous  fonot* 

veries  that  have  been  made  of  4ate  years  in  the  science  tion,  or  one,  in  the  due  performance  of  which  the  nen- 

of  chemistry,  and  especially  from  our  knowledge  of  the  vous  induence  is  the  prime  and  essential  agent    But 

great  variety  of  changes  which  a  comppnnd  body  may  although  this  might,  at  first  view,  appear  the  naturid 

undergo,  by  liaving  its  components  combined  in  diflhr*  end  necessary  inference  from  the  facts,  it  haa  been  re» 

ent  proportioosi  or  exposed  to  the  action  of  various  ex*  marked  by  Dr.  Alison  and  others,  that  it  does  not  n»- 

temsl  flints.    Thus  oxygen  and  asote,  when  united  cessarily  follow  from  them.    They  prove,  indeed,  that 

in  one  proportion!,  form  atmoapheric  air,  in  other  pro*  the  nerves  which  go  to  the  stomach  have  the  power  of 

portions,  nitrous  and  nitric  oxide,  and  in  others,  nitrous  afi^ing  the  secretion  of  the  gastric  juices»  but  they  do 

and  nitric,  acrdi  substances  which  difi*er  from  each  other  not  prove  that  they  are  essential  to  the  formation  of 

most  materially  in  both  their  physical  and  chemical  this  fluid,  much  leas  to  the  function  of  secretion  gene- 

propertiea.    Now  the  blood  is  composed  of  several  in«  rally.    There  are,  indeed,  certain  facts  which  would 

gradients,  which  are  held  together  by  a  weak  affinity,  seem  to  demonstrate  that  accretion  is,  under  ordinary 

and  are  very  liable  to  be  disunited  by  slight  causes,  circumstances,  altogether  independent  of  the  nervoaa 

There  is  reason  to  suppose  that  its  constitution  variea  aystem,  especially  those  to  which  we  have  already  ve« 

in  the  course  of  the  circulation,' partly  from  the  action  ferred,  where  fcetnsea  have  been  bom  in  a  state  a|>« 

of  its  components  upon  each  other,  and  partly  from  the  proaching  to  maturity,  in  which  the  brain  and  spinal 

addition  and  subtraction  of  various  substances.    If,  to  marrow  were  entirely  wanting. 
these  circumatances,  we  add  the  mechanical  actions  in*     ^  Some  of  the  modem  physiologists  have  not  been  sa- 

dicated  by  Haller,  and,  perhaps,  some  additional  ones  tisfied  with  the  general  reference  of  accretion  to  the 

pf  a  similar  kind,  which  may  affect  the  passage  of  the  power  of  the  nerves,  but  have  endeavoured  to  shew 

fluids  through  the  vessels,  and  the  degree  of  their  ac^  how  particular  glanda  produce  particular  secretions,  by 

tion  upon  them,  we  may  conceive  of  as  great  a  variety  imparting  to  the  different  organs  what  they  term  apeii 

of  producta  as  there  are  secretions,  and  differing  as  cific  sensibilities,  so  aa*  to  enaMe  them  to  select  firota 

much  from  each  other.    How  far  any  considerations  of  the  blood  these  elements  which  may  produce  the  differ- 

this  kind  may  be  thought  capable  of  affording  a  satifr*  ent  secreted  substances.    This  we  regard  aa  one  of 

factory  solution  of  the  difficulty  that  attends  this  ques*  those  refined  speculations  which  it  is  not  easy  to  put 

tion,  we  are  not  disposed  to  decide;  but^  upon  the  to  the  test  of  experiment,  and  which  most  rest  upon 

whole,  we  consider  this  hypothesiaas  more  tenable  than  analogy  and  ita  intrinsic  plausibility ;  upon  the  whole, 

the  mechanical  doctrine,  aiid  we  conceive  that  the  ob«  however,  it  appears  to  us  to  be  too  vague  and  indefi« 

jections  which  have  been  raised  against  it  arise  rather  nite  to  require  any  more  minute  examination.    . 
from  our  ignorance  than  from  its  own  insufficiency.  With  respect  to  the  nature  of  aecretion,  it  appears  to  General  le-. 

Ml        The  last  hypothesis  of  secretion,  is  that  which  at«  us  that  there  are  two  leading  pointa  to  be  ascertaiped  marks* 

^ii>  tempts  to  account  for  it  by  the  action  of  the  nerves.    It  before  we  can  arrive  at  any  perfect  theory  upon  the 

may  be  regarded  in  two  pointa  of  view :  1st,  As  pro-  subject*    We  must  learn,  in  the  first  place,  how  the 

fessing  to  explain  the  nature  of  the  function  generally ;  eleihenta  of  the  blood  can  be  so  Ranged  as  to  produce 

'    and,  Sdly,  As  showing  how  particular  glands  prepare  the  secretion ;  and,  in  the  aecond  place,  how  Uie  sub« 

their  specific  fluids  from  the  blood.    There  are  many  stance,  when  formed,  can  be  separated  from  the  blood. 

facts  which  show  that  there  is  an  intimate  connexion  Although,  in  the  present  state  of  our  knowledge,  we 

between  the  influence  of  the  nerves  and  the  action  of  the  are  not  able  to  give  a  decisive  answer  to  either  of  these 

glands.    CerUin  secretions  are  increased  in  quantity,  questions,  yet  we  may,  perhaps,  go  so  far  as  to  oonjeo* 

and  have  their  quality  affected  by  the  various  agents,  ture,  that  Uie  first  of  these  effects  depends  m6re  upon 

both  mental  and  corporeal,  which  operate  through  the  chemical,  and  the  second  upon  mechanical  canaes.    We 

medium  of  the  nerves.    .This  is  so  well  known  with  cannot  form  any  conception  of  a  mere  mechanical  ac- 

respect  to  different  articlea  of  diet  and  medicine  as  to  tion  producing  a  new  chemical  affinity,  although  it 

require  no  illustration,  and  the  power  of  the  mental  af-«  may  favour  the  union  of  elementa  which  had  a  pre- 
fections  is  likewise  sufficiently  obvious ;  for  example,  vious  affinity  for  each  other.  But,  when  the  compound 
every  one  knows  that  the  flow  of  the  saliva  is  increased  is  once  formed,  we  may  conceive  how  the  siae  or  shape 
by  the  sight  of  food,  a  fact  which  may  be  observed  in  of  the  vessels,  or  the  velocity  with  which  the  fluid 
the  lower  animab  as  well  aa  in  man.  It  is  therefore  to  passes  through  them,  may.  tend  to  favour  its  separation 
he  regarded  as  a  well  established  point,  that  nervoua  from  the  blood.  With  respect  to  any  share  which  the 
excitement  promotes  secretion ;  but  although  this  may  action  of  the  nerves  may  have  in  secretion,  we  consider 
prove  the  connexion  which  subsists  between  the  mas«  it  aa  depending  altogether  upon  their  influence  on  the 
cular  and  the  nervoua  ^stems,  it  does  not  throw  any  living  system  gener^ly,  and  not  upon  any  specific  oper* 
light  upon  the  nature  of  secretion*  An  increase  of  ner«    ation  on  the  glanda. 
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food  can  be  epminintttecl,  jet  nmj  <>f  them  feed  opon  ft^iM 
hard  vegetable  substanoee^  which  cannot  be  digcited  in  ^"^ 

CHAP.  X.  their  entire  state.    The  want  of  teeth  in  tbete  aoiintls 

is  supplied  by  the  crop  and  the  gtasard.    The  crop  ii 

OP  DIGESTION.  the  receptacle  for  the  grains  when  they  are  first  iviU 

lowed,  and  where  they  remain  for  some  time  for  the         | 

DtflnltioB        The  two  last  functions  which  have  been  described,  purpose  of  being  macerated,  so  as  to  prepare  then  for 

anddiTition  those  of  respiration  and  secretion,  consist  essentially  in  the  action  of  the  giaaard.    The  giassrd  is  a  cavity  of » 

of  the  sub*  theseparationof  certain  substances  from  the  blood;  we  flattened  fbrm^  Sie  aides  of  which  are  composed  of         ! 

ject.           mi^  jj^^  iQ  gjy^  gn  account  of  the  m^ns  by  which  the  strong  muscles,  so  connected  together  by  ligsments,         j 

waste  thus  occasioned  is  repah^Ml.    This  is  effected  by  that,  when  thcr  contract,  whatever  is  placed  between         i 

the  function  of  digestion,  a  process  by  which  the  food  them  is  strongly  pressed  upon  and  triturated  with  con-         i 

that  is  taken  into  the  stomach  is  made  to  undergo  cer-  siderable  force.    This  force  is,  indeed,  almost  incon- 

tain  changes,  which  adapt  it  for  the  purposes  of  nutri-  ceivably  great,  and,  at  the  same  time,  the  musclei  sre 

tion.    After  the  process  of  mastication,  the  aliment  is  lined  with  a  firm  cartilage,  so  as  to  be  able  not  only  to 

reduced  by  the  action  of  the  stomach  into  a  kind  of  reduce  the  hardest  grains  to  a  perfect  pnip,  but  even 

pulpy  mass  called  chyme,  and  afterwards  it  experiences  to  grind  to  powder  pieces  of  glass,  and  to  blunt  the 

a  still  farther  change  into  a  substance  resembling  cream  edges  of  lancets,  that  had  been  introduced  for  the  pur* 

in  its  appearance,  which  is  called  chyle.    This  is  the  pose  of  experiment,  without  the  organ  itself  reeeiring 

ultimate  product  of  the  proper  digestive  organs ;  it4s  any  injury.    The  action  of  the  crop  and  the  giiiard 

then  fitted  for  its  reception  into  the  thoracic  duct,  and  are  altogether  mechanical,  and  is  equivalent  to  the 

is  poured  into  the  trunk  of  the  subclavian  vein,  where  eflect  of  mastication  in  animals  that  are  provided  with 

.  it  is  mixed  with  the  blood,  and  becomes  assimilated  to  teeth. 

this  fluid  in  aU  its  properties.    In  treating  on  the  sub-  There  is  another  class  of  animals,  which  incladesio 

ject  of  digestion,  we  snail  arrange  our  remarks  under  some  of  the  largest  quadrupeds,  who  are  fiimishedtt^i» 

four  heads:  In  the  first  place.  We  shall  describe  the  with  teeth ;  but  as  they  live  upon  vegetaUesi  whidi"*'*- 

organs  of  digestion  ;  in  the  second  place,  We  shall  make  require  much  mastication,  while,  at  ttie  same  time,' 

some  observations  on  the  different  substances  employed  their  bulk,  and  the  nature  of  the  food,  renders  it  ne> 

OS  food ;  Sdly,  We  shall  detail  the  successive  changes  cessary  for  them  to  take  in  large  quantities  of  it,  the 

which  the  food  experiences,  from  the  time  it  is  taken  economy  of  their  orgjans  is  so  arranged,  that  the  food, 

into  the  mouth  until  it  becomes  converted  into  chyle ;  in  the  first  instance,. is  swallowed  nearly  as  it  is  taken 

and,  lastly,  we  shall  give  eome  account  of  the  different  into  the  mouth.    It  passes  immediately  into  a  large 

hypotheses  of  digestion.  reservoir,  called  the  pbanch,  or  the  first  stomach,  snd, 

Orgaoi  of       The  organs  subservient  to  digestion  may  be  arranged  after  going  through  a  second  stomach,  it  rises  again 

digestion ;  in  three  mvissions :  Those  by  which  the  food  is  mecha-  into  the  mouth,  in  the  form  of  a  rounded  ball,  and  is 

nically  divided  into  small  parts ;  those  in  which  the  dif-  then  masticated  by  the  animal  at  its  leisure  for  a  length 

ferent  substances  lose  thdr  specific  properties,  and  are  of  time,  constituting  what  is  called  chewing  the  cod, 

reduced  to  a  pultaceous  mass,  called  chyme ;  and  those  or  rumination.    When  the  food  is  sufficiently  mastieat- 

in  man.       in  which  chjrme  is  converted  into  chvle.   In  man,  these  ed  it  is  again  swallowed ;  but  it  i»  now  carried  dir^y 

three  parts  are  the  teeth,  the  stomach,  and  the  duode*  to  Uie  third,  and  afterwards  to  the  fonrtb,  or  proper 

num.    Of  the  teeth  it  is  unnecessary  to  give  any  de-  digestive  stomach,  where  the -process  iS'^eompleted  in 

scription  in  this  place.    The  stomach  is  an  irregular  the  usual  manner.    When  rominant  quadrupeds  tske 

oval  bag,  which  lies  across  the  upper  part  of  the  abdo-  in  fluids,  these  pass  immediately  inta  the  third  and 

men ;  idthqugh  principally  composed  of  membranous  fourth  stomachs,  without  entering  the  first  and  second ; 

matter,  yet  it  is  furnished  with  numerous  muscular  and  the  milk,  which  nourishes  tl^  youn|f  animals,  goes 

fibres,  which  give  it  a  great  degree  of  contractile  power,  in  the  same  course,  obviously  because,  m  these  esses, 

and  it  is  lined  with  a  mucous  membrane,  thickly  studded  mastication  is  not  necessary.    There  are  many  other 

with  glands.    It  is  plentifully  furnished  with  blood-  varieties  in  the  digestive  organs  of  ether  daases  of  sni* 

vessels,  and  has  so  many  nerves  distributed  to  it  as  to  mals,  and  we  observe,  in  all  cases,  that  the  parts  are 

render  it  one  of  the  most  acutely  sensible  parts  of  the  most  admirably  adapted  to  the  wants  and  condition  of 

body.     The  orifice  by  which  the  food  is  discharged  the  individual. 

from  the  stomach,  the  pylorus,  communicates  with  the  The  articles  of  diet  noay  be  arranged  under  the  twoKkois 

duodenum,  the  first  part  of  the  long  winding  tube  greatdivisionsof  animal  and  vegetable  substances,  both  o^>^^ 

which  forms  the  intestmal  canal.    The  intestines,  like  as  it  appears  competent  to  the  support  of  life,  although  ^  ^ 

the  stomach,  consist  of  three  principal  parts,  or  coats—  the  different  kinds  of  animals  possess  organs  that  are  more  '^ 

the  membranous,  the  muscular,  and  the  mucous ;  the  peculiarly  adapted  to  one  or  the  other  of  them ;  while, 

first  giving  them  their  general  form,  the  second  their  m  man,  the  most  perfect  nutrition  is  produced  by  s 

contractile  power,  and  the  third  affording  their  secre*  certain  combination  of  both  animal  and  vegetable  diet 

tions.  The  ultimate  chemical  elements  to  which  animal  sub* 

We  have  hitherto  confined  ourselves  almost  exdu*  stances  may  be  reduced,  differ  considerably  from  the 

sively  to  the  various  organs  and  functions  as  they  exist  elements  of  vegetables }  the  first  are  reducible  intooxy* 

in  the  human  subject     In  the  present  instance,  how*  gen,  hydrogen,  carbon,  and  aaote ;  the  latter  contain 

ever,  we  shall  digress  so  far  as  to  make  some  remarks^  oxygen,  hydrogen,  and  carbon,  but  the  proportion  of 

upon  the  digestive  apparatus  of  some  other  species  of  ^  carlx>n  is  greater  and  of  hydrogen  less,  while  they  ei- 

animals,  that  differ  essentially  fVom  man,  because,  by  ther  contain  no  azote,  or  only  a  small  quantity  of  it 

observing  the  peculiarities  of  their  structure,  we  obtain  The  inhabitants  of  the  northern  countries  live  almost  tn^  ^  ^ 

'   a  good  illustration  of  the  uses  of  the  corresponding  entirely  upon  animal  diet;  those  of  the  torrid  aone,  ^^''^ 

in  birdf,      parts,  and  of  their  relation  to  each  other.     Birds  are  the  contrary,  chiefly  employ  vegetables  ;  while,  in  the  ^ 

vithout  teeth,  or  any  part  in  the  mouth  by  which  the  temperate  climates,  the  food  is  composed  of  a  mixtare 
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ikyf.of  tlie  two.    This  arrahgement,  jnrhich  i»,  in  a  great   ia  the  most  nutritive  and  what  is  the  tnost  digestible.  Phytiologgr' 
'^  degree,  the  raault  of  necessity,  appears  likewise  to  be    It  indeed  not  unfrequently  happens,  that  those  bodies  ^-^^v-^^ 
the  most  &vourab)e  to  the  health  of  the  respective  indi-    which,  bulk  for  bulk,  are  capable  of  furnishing  the  ^'"'^^ 
viduils.    An  animal  diet  probably  afibrds  a  species  of   greatest  Quantity  of  chyle,  are  not  very  easily  acted 
noarishment  which  gives  the  body  more  vigour,  and    upon  by  the  stomach.    It  would  appear  also  that  a  cer-      - 
enables  it  to  evolve  a  greater  proportion  of  caloric,    tain  quantity  of  what-  may  be  considered  as  diluting 
while  a  vegetable  diet  seems  equally  appropriate  to  the    matter  contributes  to  digestion,  or  enables  the  stomach 
vtnii  climates,  which  abound  in  .fruits  and  esculent    to  extract  and  prepaid  the  chyle  with  greater  facility, 
plants^  and  that  in  thid  way^  what  would  affbrd  little  or  no 

.       The  primary  animal  compounds  that  are  used  in  diet    nourishment  when  taken  alone^  becomes  useful  when 
,     are  fibrin,  albumen^  jelly,  and  fat,  and  they  are  gene-    properly  mixed  with  other  substances.    We  also  find, 
mdt^y  taken  combiiied  together  in-  different  propoi^tiona.    at  least  in  the  human  subject,  that  a  mixtui'e  oi  several 
The  flesh  of  quadraipeds  and  birds  consists  etiMy  of  substances  is  more  salutery  than  any  single  article,  aU 
fibrio  and  albumen ;  that  of  fish,  and  of  young  animals    though  it  may  unite  in  the  highest  degree  the  two  pro* 
of  all  descriptions,  conUins  more  jelly  ;  while  every    perties  of  nutrition  and  digestibility.    In  some  elabo-  Stark's  cz- 
ooe  of  them  contains  more  or  less  of  oil  or  of  fat   The    rate  experiments,  which  were  performed  by  Stark  upon  perimcnts. 
priiaar^  vegetable  compounds  are  farina,  gluten,  muci-    his  own  person,  he  found  that  one  of  the  most  nutri* 
lie.  isgei  od,  and  sugar.   The  vegetable  products  that  com-    tioua  substances  was  a  compound  of  suet  and  wheaten 
po8e  any  considerable  share  of  our  diet,  are  seeds,    flour ;  but  when  he  attempted  to  live  upon  this  alone, 
loots,  freitsy  and  the  stalks  and  leaves  of  plants.    In    the  stomach  soon  became  deranged.    We  may  farther 
Europe,  and  in  the  most  civilized  parts  of  the  world,  the    remark,  that  there  are  very  ^eat  differences  in  the  di- 
main  bulk  of  vegetable  food  consists  of  seeds,  and  espe-    gestive  powers  of  different  mdividuids,  and  ^though 
dally  of  the  different  cerealea.    Among  these,  wheat    these  dinerences  are  of^en  so  singular  as  to  appear  more 
has  always  been  considered  the  most  important;  and    like  the  effect  of  caprice,  or  of  some  accidental  asso- 
thisisDot  to  be  attributed  merely  to  its  being  the  most    elation,  than  any  original  peculiarity  in  the  condition 
palstahle,  but  also  to  its  being  the  most  nutritive;  and    of  the  digestive  organs,  yet  there  can  be  little  doubt, 
this  depends  principally  upon  the  great  quanti^  of   that  besides  the  cdBects  which  can  be  traced  to  these 
gluten  which  it  contains*  causes,  there  actually  extste  an  original  di£R»rence  in 

Gluten  has  been  termed  the  most  animalized  of  any  •  the  digestive  powers  of  different  individuals,  in  the 
▼egetable  product,  as  it  consists  of  ihe  same  chemical    same  way  as  tnere  is  between  different  classes  of  ani- 
elements  with  animal  matter,  and  nearly  in  the  same    mals.     The  difference  that  exists  between  different  Oramitiivo. 
proportion ;  when  it  is  duly  mixed  with  other  vege^    kinds  of  animals  in  this  respect  is  sufficiently  well  fou*  >«(> 
Uble  matter,  and  especiallj^  after  it  has  undergone  the    known ;  besides  the  two  great  divisions,  of  carnivorous  cam^vorouf 
process  of  fermentation,  as  is  the  case  in  wheaten  bread,    and  graminivorous,  we  find  in  the  carnivorous  animals  ^°''°^"* 
It  affiirds  an  article  of  food  perhaps  more  universally    some  feeding  entirely  upon  the  flesh  of  quadrupeds, 
nutritious  to  the  various  classes  of  animals,  than  any    others  upon  fish,  and  othera  upon  insects.    Among  the 
with  which  w«  are  acquainted    Gluten  is  also  found    graminivorous,  we  have  some  feeding  entirely  upon 
in  some  other  seeds  besides  wheat,  and  likewise  in  some    seeds,  others  upon  fruits,  and  others  upon  the  leaves  of 
loots ;  but  these  owe  their  nutritive  quality  chiefly  to    plants^    In  these  cases  we  may  always  perceive  sope^ 
their  farina.    Farina,  or  starch,  is  the  next  most  nutri«    thing  in  the  structure  of  the  animal  which  determines 
tious  of  the  primary  vegeuble  compounds,  and  con«    or  indicates  the  nature  of  iu  food ;  the  peouliar  form 
stitutes  the  most  important  part  of  those  seeds  that  do    of  the  teeth,  some' adapted  for  biting  or  tearing,  others 
not  contain  gluteni  and  also  of  many  of  the  roots,  or    for  mastication  or  for  rumination ;  the  beaks  of  birds 
tubers,  that  are  employed  as  food,  especially  of  the    are  some  of  them  pointed,  others  flattened  ;  thestruc* 
potato.   A  considerable  proportion  of  the  bulk  of  these    ture  of  the  stomach,  sometimes  formed  for  trituration, 
i  substances  ccma^ts  of  mucilage,  which  likewise  affords    sometimes  for  solution,  and  a  variety  of  other  circum- 
nutrition,  although  still  less  than  farina.    Farina  and    stanceamay  be  observed,  all  suited  to  the  mode  of  life 
mucilage  are  the  principal  components  of  fruits :  in  the    and  general  habits  of  the  species. 

cheanut,  farina  is  the  mam  ingredient;  in^  the  pulpy  The  liquids  of  various  kinds  constitute  an  important  Uquidf. 
«nd  acid  fruits  mucilage. predominates  ;  in  the  oleagi*  part^of  diet  These  may  be  considered  either  as  con- 
nous  fruits  the  oil  is  sometimes  mixed  with  mucilage,  sisting  of  water,  holding  in  solution  or  suspension 
M  in  the  otive,.  while  in  the  various  species  of  nuts  it  substances  of  a  nutritive  nature^  forming  soups  and 
is  united  to  albumen.  Mucilage  alao  enters  lai^ly  gruels,  or,  as  what  ma^  be. more  strictly  speakings 
into  the  composition  of  stalks  and  leaves,  although  com-  called  drinks;  fluids  which  are  employed,  not  for  the 
bined  with  other  principles,  which  give  them  their  spe-  purpose  of  nutrition,  but  to  quench  the  thirst,  or  to 
cific  flavour,  and  contribute 'to  their  nutritive  qualities,  prbmote  the  digestion  of  the  solids.  Of  these  the  moat 
Sugar  and  oil  are  primary  vegetable  com  pounds^  which  important  is  water,  which  is  indeed  the  basis  of  all  the 
ve  found  in  different  parts  of  many  plants,  and,  al-  rest.  They  may  be  divided  into  the  two  classes  of  ve< 
though  generally  regarded  rather  as  condiments  than  getable  infusions  and  fermented  liquors.  Of  the  former 
u  articles  of  diet,  yet  they  are  commonly  supposed  to  of  these  tea  and  coffee  are  in  the  most  general  use  in 
be  highly  nutritious  substances.  Nearly  all  the  sugar  this  country,  and,  to  most  individuals,  form  a  refresh* 
^d  oil  that  are  cftnployed  in  this  country  in  a  separate  ing  and  salutary  beverage.  The  same  epithet  may  be 
•tate,  are  procured  from  the  sugar  cane  and  the  olive  applied  to  the  weaker  fermented  liquors,  if  taken  in 
respectively ;  but  there  is  a  considerable  quantity  of  proper  quantity,  and  with  due  regard  to  the  state  of 
both  these  iaubstances  in  many  of  the  vegetable  pro*  the  stomach  and  the  nature  of  the  constitution;  but  it  ia 
ducts  that  are  in  common  use..  probable  .that  distilled  spirits,  although  very  valiuble 

In  omsideriofl  the  effect  of  diffisrent  articles  of  food    as  medical  agents,  must  be  always  more  or  less  perni- 
'  ppon  the  stonuch,  it  is  necessary  to  remark,  that  there    cious  when  employed  habitually  in  diet.  Condi- 

^  8  great  and  a  very  essential  difference  between  what    .   A  third  class  of  substances  remains  to  be  noticed^  m«nti. 
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nfu\tik^4  which  are  very  extensively  used  in  diet«  the  articke  that  either  by  masUcatioii,  tritarttion,  or  macentieii,  or  by  T^ 

' — ^  are  not  in  themselves  nutritive,  but  which  are  employed  a  combination  of  these  processes.    After  the  requinte  ^^r 

for  the  purpose  of  giving  flavour  to  our  food,  styled  mechanica]  change,  th6  food  is  received  into  what  has 

condiments.    These  are  very  numerous  and  of  very  been  called  the  proper  digestive  stomacfaj  and  is  then 

various  descriptionsi  but  they  may  all  be  reduced  to  reduced  to  the  state  of  a  soft  pnltaoeoiis  mass,  .wbid  '^ 
the  two  classes  of  salts  and  spices*    Their  eelection 

to  depend  upon  very  singulair 


Medica- 
mentf. 


seemSj  in  many  cases, 

habits  and  caprices,  so  that  we  find  those  substances 
which  are  the  most  grateful  to  certain  individuals  and 
classes  of  people,  the  most  disagreeable  or  even  nauseous 
to  others.  There  is  such  a  very  general  relish  for  sapid 
food  that  we  are  induced  to  suppose  some  useful  pur» 
4)ose  must  be  answered  by  it,  more  than  the  mere  gra<« 
tification  of  the  palate.  It  is  to  be  observed  that  this 
kind  of  taste  does  not  seem  to  exist  among  the  inferior 
animals,  as,  for  the  most  part,  they  all  prefer  that  kind 
of  food  which  is  best  adapted  to  their  organs  in  a  sim« 
pie  state.  Man,  however,  differs  from  other  animals 
in  the  capacity  of  subsisting  in  all  climates  and  situa- 
tions, a  circumstance  which  renders  it  necessary  for 
him  to  be  omnivorous,  able  to  subsist  upon  any  sub« 
stance  which  contains  the  elements  of  chyle.  .  Now,  as 
it  seems  essential,  that  whatever  is  taken  into  the  sto- 
maeh  must  undergo  the  same  kind  of  change  previous 
lo  digestion,  it  is  reasonable  to  suppose  that  someassist* 


has  obtained  the  name  of  chyme.    It  has  been  aiiert*  ^^^ 
ed,  that  the  specific  odour  and  other  sensible  propertici 
of  the  alimentary  matter  no  longer  exist  in  chyme,  but 
that,  whatever  kind  of  food  be  employed,  the  resnlting 
mass  is  always  the  same.    As  far  as  respects  die  same 
class  of  animals,  where  the  nature  of  tne  food  is  not 
very  dissimilar,  and  where  all  the  functions  are  in  a 
natural  state,  the  position  is,  generally  speakiug,  cor- 
rect ;  but  we  learn  from  experiment,  that  the  diyme 
from  vegetables  differs  from  that  of  animal  origin,  and 
it  is  likewise  probable,  that  in  different  states  oi  the 
stomach  of  the  same  individual,  and  where  the  same 
kind  of  the  aliment  has  been  used,  the  ch3rme  does  not 
always  possess  precisely  the  same  qualities. 

Although  the  nature  of  chyme  liaa  been  examined 
with  considerable  accuracy,  we  are  not  able  to  explain 
very  satisfactorily  the  mode  by  which  it  is  produced. 
It  is,  in  some  respects,  similar  to  chemical  solution,  in 
which  a  body  is  not  only  divided  into  its  most  minute 
parts,  and  has  its  aggrega^on  completely  destroyed, 


ing  Or  correctinji^  substances  may  be  required  to  aid  the    but  also  acquires  new  chemical  properties.    This  tolo* 


action  of  the  stomach,  in  reducing  the  various  species 
of  aliment  to  one  uniform  standard.  Hence  vegetable 
food,  for  example,  may  require  the  addition  of  warm 
aromatica  to  prevent  it  from  running  into  the  add 
state,  while  animal  food  iriay  have  its  putrefactive  ten- 
(lency  corrected  by  acids  and  salts.  It  would  appear, 
as  a  general  rule,  that  the  corrections  are  found  in 
those  situations  where  they  are  the  most  wanted;  and  we 
generally  find  that  they  are  naturally  agreeable  to  the 
palate.  Brute  animals,  being  only  found  in  those 
climates  or  countries  where  there  is  a  supply  of  the  food 
which  is  most  suitable  for  themi  and  bemg  likewise 

guided  in  their  choice  of  the  articles  of  diet  b}^  instinct, 
o  not  require  these  correctives  to  adapt  their  food  to 
the  digestive  process. 

There  is  a  very  important  class  of  substances  which 
are  analogous  to  the  condiments  in  their  relation  to 
aliment,  although  very  different  in  their  effects  upon 
the  palate,  the  various  species  of  medicaments.  These 
are  not  themselves  properly  nutritive,  as  they  do  not 
contain  the  elements  of  chyle,  but  they  produce  changes 


tion  is  proved  by  numerous  experiments,  and  especially 
by  those  of  Spallanzani,  in  which  different  kinds  of 
food  w^e  included  in  metallic  tubes  perforated  with 
holes.  These  were  introduced  into  the  stomach,  and  S 
were  suffered  to  remain  there  for  a  certain  length  of 
time,  when  it  was  found  that  the  inclosed  substanca 
were  more  or  less  dissolved,  without  the  tubes  bein; 
acted  upon. 

The  common  opinion  with  respect  to  the  production  Gai 
of  chyme,  and  the  one  which  appears  to  be  sanctioned  ;^ 
by  facts,  is,  that  the  glands  of  the  stomach  secrete  a  pe- 
culiar kind  of  fluid,  named  the  gastric  juice,  which  is 
the  proper  solvent  of  the  food.  This  may  be  consideN 
ed  as  having  been  proved  by  direct  experiment  The 
gastric  juice  has  been  obtained  from  the  stomadu  of 
animals  in  various  ways,  sometimes  by  introducing 
sponges,  which  were  afterwards  withdrawn,  and  the 
fluid  pressed  ftota  them,  at  other  timeo  by  causing  the 
animals  to  vomit  afler  fasting.  Alimentary  matters 
were  then  subjected  to  the  liquid  thus  procured,  and 
kept  at  the  temperature  of  the  human  body,  the  resalt 


on  the  stomach,  which  enable  the  sybtem  to  regain  its  of  which  was,  that  a  kind  of  imperfect  digestion  took 
state  of  health,  when,  any  of  the  functions  have  been  place,  perhaps  as  nearly  resembling  the  natural  process 
deranged.  The  knowledge  of  these  substances,  and  of  as  could  be  expected  from  the  manner  in  which  theet- 
their  action  upon  the  body,  constitutes  the  science  of  periment  was  conducted.  Yet  it  is  not  a  little  remark- 
medicine,  which  has  already  been  treated  of  under  the  able,  that  when  the  gastric  juice  has  been  examined, 
fippropriate   articles.      (See    Materia  Meoica    and 

MXOICINE.) 

From  the  review  that  we  have  taken  of  the  various 
kinds  of  food,  it  will  appear  that  they  embrace  the 
whole  range  of  organized  substances,  taken  from  both 
the  animal  and  vegetable  kingdoms,  and  that  they 
scarcely  agree  in  any  property,  except  in  their  being 
easily  decomposible,  and  being  resolved  into  the  same 
ultimate  elements. 


3.  Changes  We  must  now  proceed,  in  the  third  place,  to  de« 
which  the  scribe  the  successive  changes  which  the  ff»od  undergoes, 
food  under-  {^^  ^jje  ^ime  it  is  received  into  the  mouth,  until  it  is 
*°**  •  converted  into  perfect  chyle.     The  first  step  which  is 

necessary  for  this  purpose  is  a  due  degree  of  mechani- 
cal division,  in  order  to  prepare  the  aliment  for  the  ac- 
tion of  the  proper  digestive  stomach ;  and,  according 
to  the  structure  of  the  animal,  this  is  accomplished 


no  propeUies  have  been  detected  in  it,  which  irould 
«eem  adequa^  to  produce  the  efiects  which  we  ob* 
eerve.  It  seems  indeed  to  differ  very  little  from  saHvt, 
which  we  are  disposed  to  regard  as  a  substance  rcfj 
inert  in  its  chemical  relations.  Yet  many  drcon* 
stances  tend  to  show  that  the  stomach  has  the  power 
of  secreting  a  substance,  which  possesses  an  opmtioB 
similar  to  chemical  affiuity,  because  its  action  on  bodio 
bears  no  proportion  to  their  mechanical  texture  or 
other  physical  properties.  Thus  not  only  can  the 
fluids  of  the  stomach  act  upon  dense  membranes  ViA 
bones,  but  have  even  been  found  capable  of  dissolving 
iron ;  yet,  at  the  same  time,  many  bodies  of  compsn* 
tively  delicate  texture,  as  the  skins  of  fruits,  ano  the 
finest  fibres  of  cotton  and  flax,  are  not  attacked  bj  the 
gastric  juice.  '  .    Cd 

There  are  two  properties  of  the  gastric  j«ee,  whidi  iof 
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ff»  indicate  still  more  decisively  its  chemical  action,  the  cnissamentum  and*  serum*    The  chemical  properties  of  Pb^iioiogy. 

■^  power  of  coa^lating  albumen,  and  of  resisting  putre-  the  two  constituents  ,  of  the  chyle  are,  in  many  re- 
faction,  although  it  may  be  difficult  to  explain  how  spects,  similar  to  the  corresponding  parts  of  the  blood ; 
^ese  properties  can  be  attached  to  such  a  substance  and  the  chyle  has  been  likewise  found  to  have  the 
as  analysis  indicates  it  to  be.  It  la  upon  the  coagulat*  same  kinds  of  salts  in  it,  but  it  differs  from  the  blood, 
ing  power  of  the  gastric  juice,  as  residing  on  the  sur-  in  containing  a  quantity  of  sugar  and  of  oily  matter, 
face  of  the  stomach,  that  the  method  of  making  cheese  Upon  ihe  whole,  we  may  conclude,  that  both  the 
depends.  What  is  called  rennei  consists  of  an  infusion  physical  and  chemical  properties  of  chyle,  indicate  it 
of  the  digestive  stomach  of  the  calf,  and  by  adding  as  a  substance  intermediate  between  chyme  and  blood, 
this  to  milk,  we  reduce  the  albuminous  part  to  the  The  mode  in  which  chylification  is  effected,  is  al-  Process  of 
state  of  curd,  from  which  the  cheese  ia  prepared.  It  together  very  obscure ;  we  know  little  more  than  the  chyiifica* 
is  admitted  that  we  are  unable  to  explain  the  mode  of  general  fact,  that  the  contents  of  the  duodenum,  soon  ^^^°' 
its  action  in  this  case ;  but  the  process  of  coagulation  afler  they  leave  the  pylorus,  begin  to  separate  into 
is  itself  one  of  the  moat  mysterious  operations  in  che-  two  parts;  the  white  substance,  constituting  the 
mistry,  and  one  which  we  find  to  be  produced  by  a  chyle,  and  the  refuse  matter,  which  is  afterwards  re- 
variety  of  agenta  that  have  little  analogy  with  each  jected  from  the  system  in  the  form  of  faeces.  The 
other,  and  probably  do  not  operate  upon  the  same  chyle  is  gradually  taken  up  by  a  set  of  small  vessels, 
principle.  called  from  the  appearance  of  their  contents,  the  lac- 

je     The  antiseptic  power  of  the  gastric  juice  is  no  lesa  teals,  by  which  it  is  transmitted  to  the  blood.    We 

difficult  to  explain  than  ita  coagulating  quality ;  but  find  upon  examination,  that  there  is  no  proper  chyle 

there  is  no  doubt  of  its  existence,  as  it  has  been  asoer-  formed  in  any  part  of  the  stomach ;  that,  it  first  makes 

tained,  that  in  carnivorous  animals,  who  frequently  its  appearance  soon  after  the  alimentary  mass  passes 

take  their  food  in  a  putrid  state,  the  first  operation  of  out  of  this  organ,  that  the  greatest  quantity  of  chvle 

the  stomach  is  to  remove  the  foetor  from  the  substanoea  exists  at  a  short  distance  from  the  pylorus,  and  tnat 

received  into  it.    Experiments  made  upon  the  gastric  it  gradually  disappears  as  we  advance  along  the  small 

jaice  out  of  the  body,  likewise  demonstrates  ita  power  intestines. 

of  resisting  putrefaction,  or  of  stopping  the  prooeaa  The  bile  is  poured  into  the  duodenum  from  ita  appro-  DiAcuit  to 

when  it  has  (Commenced.  priate  duct  about  the  part  wherethe  chyle  is  fi^und  in  explain. 

It  appears  then  that  we  are  warranted  in  oondud*  the  greatest  quantity  and  the  most  perfect  state;  and 
ing,  that  when  the  food  has  undergone  a  sufficient  de*  the  fluid  from  the  pancreas  enters  the  intestinal  canal  * 
gree  of  mechanical  division,  it  is  acted  upon  by  the  about  the  same  place.  It  haa  been  supposed,  there- 
stomach,  or  rather  by  the  fluids  secreted  from  ita  8ur«  fi:>re,  that  the  bile  and  the  pancreatic  juice  are  con* 
&ce,  80  as  to  experience  a  complete  change  in  its  pro*  cemed  in  the  process  of  chylification ;  but  except  thia 
perties.  This  change  is  ao  far  analogous  to  a  chemical  coincidence,  there, is  no  proof  of  this,  action,  nor  can 
process,  as  that  the  chemical  nature  of  the  substance  ia  we  give  any  account  of  the  way  in  which  it  is  efiected. 
affected  by  it,  yet  we  are  but  imperfectly  acquainted  All  that  we  can  say  upon  the  subject  is,  that  the  con^ 
vith  the  agent  which  produces  these  changes,  or  with  version  of  chyme  into  chyle  must  be  brought  about 
the  successive  steps  by  which  they  are  efiected.  A  either  by  the  reaction  of  the  component  parte  upon 
degree  of  heat  appears  to  be  extricated  during  the  for-  each  other,  by  the  operation  of  the  bile  and  the  pan- 
nation  of  chyme,  gas  is  frequently  discharged,  and  creatic  juice,  or  of  some  secretions  from  the  duode-i 
there  is  sometimes  an  add  produced,  but  these  effinsts.  Bum  itself;  but  we  are  unable  to  say  which  of  these 
thetwolatterof  them  at  least,  would  seem  rather  to  be  causes  is  concerned  in  the  operation,  which  is  the 
deviations  from  the  natural  operation,  than  an  essential  most  efficient,  or  whether  others  may  not  co-operate 
part  of  it  with  them,  or  be  even  more  powerful. 
In  some  cases,  either  from  accident,  or  for  the  pur«  It  has  been  a  question,  whether  by  this  conversion.  Is  alimen- 

•  pose  of  experiment,  the  stomach  has  been  exposed  to  first  into  chyme  and  afterwards  into  chyle,  the  ali-  ^'cy  mat- 

view  during  the  process  of  digestion,  and  it  has  been  mentaxy  matter  is  rendered  soluble  in  water.     It  ia  ^V^  ^V^tf'l 

observed  to  be  in  constant  motion,  the  difi*erent  por-  perhaps  not  easy  to  decide  upon  this  question,  but  we  ^  ^^  ^ 

tions  of  it  alternately  relaxing  and  contracting,  in  a  ^re  disposed  to  answer  it  in  the  negative,  although  it 

way  which  has  been  termed  vermicular,  from  its  sup«  is  essential  that  it  be  reduced  to  a  state  of  minute  di- 

posed  resemblance  to  the  crawling  of  worms.     Thia  vision,   to  enable  it  to  enter  the  mouths  of  the  ab« 

motion  is  evidently  intended  to  mix  all  paru  of  the  sorbents.    It  has  been  farther  questioned,  whether  anv  Is  tb« 

mass  intifloately  together,  and  to  apply  each  of  them,  part  of  the  food  passes  into  the  system  unchanged,  whole  de- 

inaoccessioQ,  to  the  surface  of  the  stomach,  so  aa  to  without  being  decomposed  and  entering  into  new  ^o°>l^«<l ^ 

bring  it  in  contact  with  the  gastric  juice.     The  mass  combinations.    To  this  also  we  should  reply  in  the 

i^iSt  the  same  time,  gradually  pushed  on  towards  the  negative:  that  it  must  be  the  case  with  vegetable  ali« 

pylorus,  and  ia  finally  propelled  into  the  duodenum,  ment  of  every  kind  is  suffidently  obvious ;  and  even 

where  it  is  to  receive  a  further  alteration  of  its  proper-  the  animal  substances  employed  in  diet,  seem  to  have 

ties.  all  their  properties  entirely  altered,  so  that  none  of 

The  alteration  referred  to,   ia  the  conversion  of  them  can  be  exempt  from  the  operation  of  the  gastric 

chyme  into  chyle.      The  nature  and  properties  of  juice.    And  were  this  not  the  case,  the  power  which 

chyle  have  been  examined  with  considerable  minute,  the  absorbents  possess,  of  separating  the  matter  which 

new.    It  is  opaque  and  white,  resembling  cream  in  its  ia  adapted  to  them  from  the  whole  mass  that  ia  in 

consistence  when  first  discharged  from  the  vessels ;  l^  cotMact  with  their  extremities,  renders  it  very  proba- 

degrees  it  concretes,  and  aher  some  time  separatea  hie  that  if  any  substance  had  escaped  decomposition  in 

into  A  dense  coagulum,  which  is  surrounded  by  a  co-  the  stomach,  it  would  not  be  received  by  the  lacteala. 

Wless  fluid,  an  operation  which  appears  to  be  analo*  But  although  it  appears  that  no  pa/t  of  the  proper 

9P^  to  the  spontaneous  separation  of  the  blood  into  alimeaUry  matter  passes  into  the  blood  unchanged,,. 
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Use  of  salt 
in  diet* 


Ltpie  in 
the  body, 
whence 
derifed  ? 


Physiology,  yet  there  arc  some  substances  which  are  taken  into 
Che  stomachy  and  mixed  with  our  food,  that  are  carri^ 
into  the  circulation  withc^ut  being  decomposed.  This 
is  probably  the  case  with  some  of  th^^  salts,  that  are 
eitner  intentionally  or  incidentally,  mixed  with  the 
food,  and  also  wiUi  some  of  those  bodies  which  give 
the  specific  flavour  to  both  animal  and  vegetable  sub- 
stances. Common  salt  is  one  of  the  constant  consti- 
tuents of  the  blood,  and  exists  there  always  in  the 
same  quantity,  so  that  we  are  led  to  conclude  it  must 
serve  some  useful  purpose  in  the  animal  economy. 
The  necessity  for  a  due  proportion  of  salt  in  the  sys- 
tem is  well  illustrated  by  the  extraordinary  eflfbrta 
which  certain  classes  of  ^animals  make  to  obtain  it, 
when  it  is  not  easily  procured.  We  are  informed, 
that  in  the  interior  of  the  vast  continents  of  Africa  and 
America,  beasts  of  prey  will  traverse  immense  distances 
to  get  at  the  brine  springs  which  are  occasionally  found 
there.  We  have  under  our  eyes  daily  examples  of  the 
salutary  operation  of  salt,  as  entering  into  the  diet  of 
animals,  when  they  are  suffered  to  feed  on  salt  marshes, 
or  still  more  directly,  by  mixing  salt  with  their  provi- 
aions.  At  the  same  time  that  we  observe  animals  to 
be  led  by  instinct  to  the  use  of  salt,  so  the  human  spe- 
ciea  are  induced  to  employ  it  frpm  its  grateful  effect 
upon  the  palate;  for  it  may  be  remarked,  that  there  is 
no  description  of  people,  the  most  barbarous  or  the 
most  refined,  who  do  not  relish  a  certain  proportion  of 
salt  along  with  their  food. 

With  respectto  common  salt,  therefore,  we  have  no 
difficulty  in  accounting  for  its  introduction .  into  the 
body,  but  the  case  is  different  with  some  of  the  other 
components  of  the  body,  and  particularly  with  the 
calcareous  earth.  The  salts  of  lime  form  ao  large  a 
proportion  of  the  solids,  and  are  so  essential  lo  Uieir 
existence,  thai  the  inquiry  becomes  a  very  interesting 
one,  whence  this  earth  is  originally  derived.  As  lime 
exists  in  various  articles,  both  animal  and  vegetable, 
wbich  are  employed  in  diet^  it  has  been  supposed,  that 
the  whole  of  what  is  received  into  the  stomach  may  be 
retained,  and  that  in  the  course  of  time,  a  sufficient 
quantity  may  be  accumulated  to.  answer  all  the  neces- 
'•ary  demands  of  the  system.  But  the  difficulty  in- 
creases as  we'  proceed  in  the  investigation,  for  when 
we  examine  the  great  masses  of  limestone  which  are 
found  among  the  upper  strata  of  the  earth,  whence  the 
caleareous  matter  might  be  supposed  to  be  derived, 
which  •  enters  into  the  composition  of  animals,  these 
masses  afford  atrong  indications  of  having  been  them- 
selves the  remains  of  former  organized  bodies. 

In  order  to  solve  the  problem,  recourse  has  been 
had  to  experiment.  Animals  have  been  confined,  and 
the  composition  of  dieir  food  care^lly  ascertained, 
and  the  amount  of  lime  which  they  could  obtain  from 
this  source  was  compared  with  that  existing  in  their 
bones.  The  same  kind  of  difficulty  occurs  with  re- 
spect to  plants ;  and  as  it  is  much  easier  to  subject 
them  to  trials  of  this  kind,  analogous  experiments 
have  been  performed  with  them ;  and  it  appears  that, 
in  both  cases,'  making  due  allowance  for  unavoidable 
sources  of  inaccuracy,  the  earthy  matter  found  in 
them  is  more  than  oould  be  derived  from  the  watelr 
with  which  they  are  supported.  Bat  it  must  be  al- 
lowed, on  the  other  hand,  that  experhnents  ef  this 
kind  are  very  liable  to  error,  'from  the  length  of  time 
and  unremitted  attention  which  they  require,  so  that 
we  ought  to  pause  before  we  venture  to  draw  a  con- 
dttsioD  80  much  «t  variance,  not  merely  with  the  or- 


Biperi- 
meots. 


dinary  operations  of  ehiknical  affim'ty,  but  with  ow  Kjia'^ 
conceptions  of  the  general  powers  of  liiture,  as  they  ^r 
are  observed  to  operate  under  *other  circumstances. 

The  theory  of  digestion  has  afforded  a  very  fruitful  TWy 
subject  of  speculation,  no  less  than  seven  hypodiesa  digotii 
having  been  formed  to  account  for  the  operation;  for 
in  this,  as  in  many  other  parts  of  physiology,  it  my 
be  observed,  that  the  more  obsctn*e  is  the  subject,  the 
greater  is  the  number  of  exphmationa  of  it  that  have 
been  proposed. 

Hippocrates  ascribes  digestion  to  what  be  calls  con-  Coood 
coction;  a  term  which  was  employed  to  deiignite^^ 
the  operation  by  which  substances  undergo  a  degree 
of  solution  and  a  change  in  their  properties,  wben 
they  are  confined  in  close  vessels,  and  subjected  to  a 
certain  degree  of  temperature ;  but  this  obviousi j  tf. 
fords  no  explanation  of  the  nature  of  the  opermtion. 

The  next  hypothesis  was  that  of  putrefaction.  The  f^i^ 
food,  after  being  received  into  the  stomach,  was  observ.  tm. 
ed  to  have  its  texture  broken  down,  and  to  acquire  an 
unpleasant  odour;  and  this  was,  without  hesitation, 
considered  by  the  older  physiologitta  as  a  spedes  of 
putrefaction,  in  conformity  with  the  loose  method  of 
reasoning  which  they  were  in  the  habit  of  employing. 
It  is  not  neoeswy  to  enter  into  a  refutation  of  this  opi- 
nion, because  it  is  now  well  known  that  pntrefactnm 
and  digestion  are  operationa  totally  different  from  etch 
other. 

•  The  mechanical  physiologists  endeavoured  to  aoooant  Tmoq 
for  all  the  phenomena  of  digestion  by  trituration;  and^ 
they  advanced  many  curious  facts  in  aupport  of  their 
doctrine,  derived  from  those  animals  who  possess  what 
are  called  muscular  stomachs.  But,  in  the  view  which 
they  took  of  the  facts  that  fell  under  their  notice,  they 
committed  two  great  errors :  first,  in  extending  to  all 
dassea  of  animals  an  action  which  belonn  only  to  cer- 
tain  classes,  and  second,  in  regarding  the  mediamcal 
operation  of  grinding  down  the  food,  whfch  is  perfbnn- 
ed  by  the  gizzard  of  birds,  and  is  merely  the  first  itep 
of  the  operation,  to  supply  the  place  of  teeth,  as  con- 
atituting  the  proper  act  of  digestion.  The  experimcnti 
of  Spalianzani  and  others  have  satisfactorily  shown, 
that  the  appropriate  change  which  the  food  onder^ 
in  the  stomach  is  altogether  independent  of  trituraUoD; 
while  we  learn,  at  the  same  time,  that,  in  those  animili 
whose  digestive  organs  are  provided  with  muscular  ap- 
pendages, the  process"  of  chylification  la  carried  on  io  a 
different  part  of' the  apparatus,  and  af\ber  the  vsnii 
manner,  l^  the  operation  of  the  -gastric  juice. 

The  experiments  that  we  have  alluded  to  abofC^cU 
which  proved  the  fallacy  of  the  doctrine  of  tritnratioo, «» 
were  supposed  to  establish  the  chemical  hypothesis,  a^ 
cording  to  which  digestion  is  merely  a  case  of  chemical 
solution.  The  stomach,  it  is  supposed,  secretes  a  fluid, 
which  is  the  proper  solvent  of  the  substances  introdQ^ 
ed  into  it,  and  that  nothing  farther  is  necesaaiy  to  cod- 
plete  the  process  than  to  Ining  the  alinlent  and' gastric 
juice  into  contact,  so  as  to  enable  them  to  act  upon  each 
other.  The  experiments  that  were  brought  fbrwardi  by 
Spalianzani,  where  he  imitated  digestion  out  of  the 
body,  were  conceived  to  be  decisive  in  favour  of  this  hy- 
pothesis, and  no  doubt,  to  a  oeKain  extent,  warranted 
the  conclusion  that  was  deduced  from  them.  Bat  wc 
do  not  consider  them  as  competent  to  explain  the  whole 
of  the  operation.  Even  were  we  to  suppose  that  the 
gastric  juice  possesses  properties  whicn  enable  it  U' 
dissolve  all  the  variety  of  substancea  wMch  are  tata 
into  the  stomach,  we  can  scarcely  oonoeiva  bow  it 
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i«7<  ooiild  reduce  every  thing  to  the  same  comittence,  and       The  objection  that  has  been  urged  ai^inst  the  hypo-  njtua^gf. 

"^  form  the  Bame,  or  Teiy  nearly  the  same,  species  of  thesis  of  fermentation  is,  that  the  products  of  digestion  «^_^  -^^ 

cfa?me  from  bodies  that  difier  so  much  in  theur  chemi*  are  not  similar  to  those  of  the  other  fermentations,  nei-  objections 

esl  coostittttion.  ther  alcohol  nor  acetous  acid  being  formed  by  the  sto*  considered. 

yio-  In  consequence  ef  these  objections,  and  of  the  difficulty  macb.  But  this  objection  proceeds  upon  the  principle, 
which  there  is  in  accounting  for  diffestion  either  upon  that  fermentation  is  confined  to  those  operations,  where 
mechanical  or  upon  chemical  principlesi  most  of  the  mo-  either  alcohol  or  acetous  add  is  produced.  Yet  this  is 
dem  phjTsiologists  have  attributed  digestion  to  the  direct  not  the  case.  For  example,  a  mixture  of  flour  and  wa- 
sgency  of  the  vital  principle.  The  interior  surface  of  ter,  by  the  addition  of  yeast,  undergoes  a  diange  which 
the  stomadi  is  said  to  be  endowed  with  a  specific  proper-  is  properly  entitled  to  the  appellation  of  fermentation, 
ty,  unlike  any  other  that  exists  in  nature,  which  belongs  altnough  differing  specifically  from  either  the  vinous  or 
to  it  solely  as  a  living  substance,  and  which  enables  it  acetous.  The  prindpal  circumstances  in  which  diget- 
to  digest  food  We  have  had  frequent  occasion  to  ad-  tion  and  fermentation  resemble  each  other  are  the  fol« 
vert  to  the  doctrines  of  the  Animists  in  difierent  parts  lowing :  1.  Substances  possessed  of  various  properties 
of  this  artide ;  and  the  same  kind  of  remu'ks  which  we  are  all  reduced  to  one  homogeneous  state,  by  the  addi« 
have  already  employed  may  be  used  in  this  place.  The  tion  of  a  minute  quantity  of  an  extraneous  body.  2.  The 
foundation  of  their  doctrine  is  the  impossibib'ty  of  ac-  (|uantity  of  the  fermentative  substance,  which  is  the 
oountin^  for  the  fiicts  upon  any  other  principle.  They  immediate  agent  in  this  process,  is  often  extremely  mi- 
assume  it  as  proved,  that  no  modification  of  the  powers  itute  in  proportion  to  the  effect  which  it  produces.  8. 
of  chemistry  or  mechanics  can  explain  the  effect  in  The  subjects  of  the  operation  are  organised  bodies 
qaation ;  and  they,  in  consequence,  assume  the  exist-  alone,  and  those  consisting  of  the  elements  united  in 
ence  ofa  new  power  to  meet  the  difficulty.  But  this  very  various  proportions.  4.  The  process  may  be  sus- 
proceeds  upon  the  supposition,  that  our  knowledge  of  pended,  or  entirely  destroyed,  by  very  minute  circnm- 
the  nature  of  digestion  is  much  more  complete  than  we  stances,  which  would  previously  have  appeared  inade- 
sre  disposed  to  allow  it  to  be.  We  have  only  an  imper-  quate  to  the  effect.  5.  When  the  ultimate  change  is 
feet  acquaintance  with  the  successive  steeps  of  the  ope-  efiected,  and  the  new  substance  has  acquired  its  sped« 
ration  of  the  stomach,  and  scarcely  a  suffident  know-  fi^  properties,  if  it  be  kept  under  the  same  drcumstan- 
kdge  of  the  compounds  that  result  from  them ;  and  it  ces  as  at  first,  a  new  operation  commences,  by  which 

-  is  essentially  necessary  to  infbrm  ourselves  upon  these  it  i)ecomes  disposed  to  undergo  a  second  change,  and 
points  before  we  proceed  to  introduce  new  powers  or  to  form  a  new  substance,  also  possessed  of  pecuUarand 
prindples  to  explain  these  difficulties.  This  method  of  spedfic  properties.  The  analogy  might  be  extended ; 
prematurdy  generalising  &cts  is  always  injurious  to  the  but  we  conceive  that  enough  luis  been  pointed  out  to 
progress  of  sdenoe,  as  it  tends  to  conceal  our  ignorance  show  the  essential  resembUnce  between  the  two  ope- 
by  leading  iia  to  substitute  new  words  for  new  ideas.  rations  of  fermentation  and  digestion. 

i  An  hypothesis  of  digestion  which,  has  been  recently  There  is  indeed  one  difficulty  which  attaches  to  this  RemsrkSt 
brought  n>rwaBds,«nd  supported  by  direct  experiment,  view  of  the  subject,  although  not  more  to  this  tlian  to 
ii,  that  thia  function  depends  immediately  upon  the  the  other  theories  cf  digestion,  that  the  action  of  the 
action  of  the  nervous  system.  The  experiments  are  stomach  in  the  formation  of  chjrme  is  only  the  first  step 
those  of  Dr.  Philip,  of  which  we  have  already  given  in  the  nrooess,  and  that  there  still  remains  to  be  ec- 
soQie  account,  where  it  was  found  that  digestion  was  counted  for  the  farther  change  of  chyme  into  chyle, 
suspended  by  dividing  the  nerves  that  go  to  the  sto-  But,  respecting  this  point,  we  are  Uft  so  very  mudi  in 
mach.  TheJeffect  of  mis  operation  is  the  stoppage  of  the  dark,  that  it  appears  almost  undesirable  to  attempt 
tkesecretion  of  the  gastric  juice;  the  nervous  influence  any  explanation,  until  we  have  made  ourselves  better 
ii,  therefore,  no  farther  essential  to  digestion  than  as  it  acquainted  with  the  facts.  We  may,  however,  re- 
is  supposed  to  furnish  the  agent  by  which  the  food  is  mark,  that  there  is  one  point  which  ought  to  be  ascer- 
coovertcd  into  chyme.  It  is,  in  fact,  therefore,  rather  tained,  before  we  enter  into  any  speculations  upon  the 
sn  hypotbeds  of  secretion  than  of  digestion,  and  the  subject,  whether  the  chyle  exists  in  chyme,  and  is  af- 
remarks  upon  it,  whenconsid^ed  in  that  point  of  view,  lerwards  merely  separated  from  it,  or  whether  the  chyle 
will  oonsequeptly  apply  to  this  subject  be  actually  (Hroduced  in  the  duodenum.  If  we  find  that 

ti.      The  last  hypothesis  of  digestion  which  remdns  to  be  chyle  does  not  exist  in  chyide»  the  next  point  will  be 

considered  ia  that  of  fermentation.    It  appears  to  have  to  ascertdn,  whether  the  continuation  of  the  same  fer- 

bem  invented  by  Van  Hehnont ;  and  when  expressed  in  mentative  process,  by  which  aliment  is  converted  into 

modem  language,  and  divested  of  dl  the  unessential  chyme,  will  not  convert  chjrme  into  chyle,  in  the  same 

parts,  is  supported  by  atrong  andogies,  and  is,  we  con-  way  aa  in  the  fermentation  of  sugar  and  mndlage,  we 

oeive,  the  Hiost  consonant  to  established  facts.  '  Fer»  first  procure  alcohol,  and,  by  continuing  the  opera- 

mentation  conaisu  in  a  change  which  the  elements  ofa  tion,  convert  the  vinous  fluid  into  acetous  arid.   In  the 

body  expenenoe  by  thdr  action  upon  each  other,  or  next  place,  if  we  find  that  chyle  does  not  bear  this  kind 

by  the  addition  ofa  small  quantity  of  some  foreign  in-  of  relation  to  chyme,  we  must  inquire  whether  the 

gradient,  by  whic£  the  nature  of  the  compound  is  ma-  bile  and  the  pancrtetic  juice  can  act,  either  separately 

tsrially  altmd»  and  all  its  component  parts  assimilated  or  conjdntly,  as  a  ferment  to  convert  chyme  into  chyle, 

into  a  homogeneous  mass.    Different  kinds  of  ferment-  or  whether  any  other  addition  ia  made  to  them,  or  any 

stions  are  enumerated  by  chemists,  of  which  the  priii-  diange  in  thdr  dtuation  or  circumstances,  which  can 

oipsl  are  the  vinous  and  the  acetous ;  these  differ  from  account  for  this  change.    Until  these  inquiries  have 

asch  oth«r  in  the  materials  that  are  the  most  favourable  been  made,  we  have  no  right  to  complain  of  the  intri- 

fur  thdr  production,  the  nature  of  the  operation  itself,  cacy  of  the  subject,  or  to  speak  of  the  process  of  chyli- 

snd  the  properties  of  the  product    To  an  andogous  fication  as  of  soniething  mysterious,  and  which  cannot 

operation  we  are  disposed  to  attribute  the  eonvenion  be  effected  without  ascribing  to  matter  new  laws,  which 

of  alimentary  matter  into  chyme,  the  gastric  juice  act*  are  supposed  to  direct  its  operations, 
ing  the  part  of  the  ferment. 
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OF  ABBOBFTION. 


Abtorp. 
tion. 


After  havipfp  giTen  an  account  of  the  means  by  which 
£r^h  watter  is  providedi  to  repair  the  waste  that  is 
continually  going  forward  in  the  system,  it  remains  for 
us  to  consider  the  function  by  which  the  particles  that 
are  intended  for  the  future  supply  of  the  body  are  con* 
.veyed  into  the  blood,  while,  at  the  same  time,  those 


but  it  it  now  generrily  agnedfhatthenftic  tirlongi  Dgiii^l 
jointly  to  Budbeck  and  Bartholine,  who^  each  of  them,  ^^/^ 
published  their  observationa  about  the  middle  of  the 
seventeenth  century,  and  seem  to  haye  punued  disii 
investigations  without  any  concert  or  ooranttmcstioiL 
This  department  of  anatomy  has  of  lale  years  been  ss* 
aiduonsly  cultivated  in  this  country,  particularly  by 
Hunter  and  Monro,  from  whose  obs^ations  we  learn 
that  the  lymphatic  ayatem  is  distributed  to  every  pin 
of  the  body. 

Both  the  lacteals  and  the  lymphatics,  in  their  coorn  Cw^4i« 
tothe^oradc  duct»  meet  with  a  number  of  glaiid%ci>B^ 


that  have  performed  their  appropriate  offices,  and  are    which  have  been  tenned,  firom  their  supposed  ttrac 


Arrange* 
menu 


Description 
of  the  ab- 
sorbent 9y8- 
tern* 

Lacteali. 


Lympha- 
tica. 


therefore  become  useless  or  nozious»  are  removed  from 
the  body  :  this  constitutes  the  process  of  absorption. 
Wc  shall  first  describe  the  apparatus  by  which  this 
function  is  carried  on;  S.  The  use  of  the  absorbent 
system  ;  and,  in  the  Sd  place,  we  shall  offer  some  re- 
pdarl^s  upon  the  mode  in  which  the  absorbents  are  sup- 
posed to  act. 

The  absorbsent  system  consists  of  four  part^ ;  the 
lucteals,  the  lymphatics,  the  conglobate  guanas,  and  the 
thoracic  duct.  The  lacteals  are  a  svstem  of  vessels,  the 
object  of  which  is  to  take  up  the  chyle  from  the  intes- 
tines, and  convey  it  into  tne  circuktion.  They  aeem 
to  have  been  imperfectly  known  to  Galen,  although 
he  was  mistaken  as  to  their  destination,  which  he  sup« 
posed  to  be  the  liver.  For  some  centuries  they  were 
entirely  forgotten  or  disregarded,  until  they  were  again 
discovered,  in  the  beginning  of  the  seventeenth  centu- 
ry, by  Ass^lli.  They  obtained  the  name  of  lacteals,  in 
consequence  of  their  contents  having  the  consistence 
and  appearance  of  cream.  The  lacteals  are  described 
as  opening  into  the  intestine  by  a  number  of  small  ca- 
pillary tubes,  termed  villi,  which  radiate,  as  it  were, 
from  a  centre,  several  of  them  uniting  to  form  one  ves- 
sel; but  there  is, still  some  uncertain^  respecting  the 
nature  of  these  villi,  and  their  connexion  with  the  pro- 
per lacteals.  The  lacteals  themselves  are  then  carried 
along  the  mesentery.  During  their  passage  the  small 
branches  run  togethar,  and  form  larger  and  larger 
vessels,  until  at  length  they  are  all  reduced  to  a  few 
principal  trunks»  which  terminate  in  the  thoracic  duct 
The  bicteals  are  characterized  by  the  thinness  and  trans- 
parency of  their  coats,  and  by  the  circumstance  of  their 
being  furnished  with  numerous  valves.  From  this 
structure,  it  follows  that  when  they  are  distended  ei- 
tiier  by  diyle  or  by  injections,  they  assume  a  jointed 
appearance,  something  like  a  string  of  beads.  During 
their  course  they  frequently  inosculate^  and  the  inos- 
oulations  are  sometimes  so  numerous  and  intricate  as 
to  form  a  complete  plexus.  They  are  supposed  to  pos- 
sess a  considerable  degree  of  contractility,  although, 
from  their  transparency  and  delicacy  of  texture,  it  is 
impossible  to  demonstrate  their  fibres. 

The  lymphatics,  both  in  their  functions  and  their 
destination,  are  analogous  to  the  lacteals,  except  that 
whereas  the  latter  are  confined  to  the  intestines,  the 
former  are  dispersed  over  all  parts  of  the  body.  They 
originate  from  every  surface,  external  and  internal, 
communicate  with  every  organ,  and  at  length  termi« 
nate  in  the  thoracic  duct  In  their  structure  they  much 
resemble  the  Iscteals,  being,  like  them,  possessed  of 
muscular  contractility,  and  provided  with  numerous 
valves ;  bat  the  fluid  which  they  contain  being,  like 
themselves,  nearly  without  colour,  they  are  not  easily 
detected ;  and  they  were  accordingly  not  discovered 
until  some  time  after  the  lacteals.  There  haa  been  a 
good  deal  of  controversy  respecting  their  discovery ; 


ture,  conglobate ;  but  the  relation  which  they  besr  to 
the  vessels  themselves  is  obscure;  nor  indeed  is  their 
structure  thoroughly  understood,  for  it  has  been  s 
much  agitated  question,  whether  they  contain  propel 
cavities,  or  consist  altogether  of  a  net*work  of  vesielii 
Upon  the  whole»  the  evidence  appears  to  be  in  fsvou 
of  the  opinion,  that  the  glands  are  entirely  vasoulsr, 
except  tne  cellular  sidbstance  necessary  for  connecting 
the  vessels .  together.  The  glands  are  much  more  no* 
merous  in  some  parts  of  the  body  than  in  others;  bat 
it  is  admitted  as  a  general  fact,  that  no  lacteal  or  lym- 
phatic arrives  at  &t  thoracic  duct  w.ithout  pattiny 
through  one  or  more  glands  in  its  ooune.  This  re- 
mark, howevef,  is  only  true  so  far  as  respects  the  ha- 
man  species,  and  those  animab  who  possess  a  streetore 
and  organisation  the  most  nearly  resembling  him;  for 
these  glands  are  said  to  be  rare  in  birda»  and  in  fiih 
to  be  altogether  wanting. 

The  lacteals  and  lymphatics  all  terminate  in  the  tha-  Thm« 
racic  duct,— a  vessel  of  considerable  sixe,  that  is  sitoaU  ^^ 
ed  along  the  back  part  of  the  thorax.  It  receives sttti 
lower  end  the  contents  of  all  the  absorbents,  and  poun 
them  into  the  left  subclavian,  not  fiur  flrqm  th^  tenni* 
nation  of  the  venous  system  in  the  right  auricle  of  the 
heart  The  thoracic  duct,  in  its  structure  and  fiino* 
tions,  agrees  generally  with  the  other  abaorbent  ves- 
sels; like  them  it  is  thin,  elastic,  and  oontiactile,  end 
possesses  numerous  valves. 

With  respect  to  the  use  of  the  absorbent  syateo,  IZst/ 
their  office  is  literally  expressed  by  their  name;  it^^*^ 
consists  in  taking  up  certain  substances,  which  they  ^^ 
transport  from  one  part  of  the  body  to  another.  The 
action  of  the  lacteals  is  confined  to  the  chyle,  while  the 
lymphatics  receive  a  variety  of  substances  that  are  pre* 
sented  to  them.  The  thoracic  duct  is  to  be  regarded 
merely  as  a  receptacle,  where  the  oanteiita  of  the 
smaller  vessels  are  lodged  until  the  veina  are  able  to 
receive  thein.  So  far  we  appear  to  proceed  upon  oer* 
tain  grounds  ;  but  the  offiorof  the  glanda,  which  form 
so  important  a  part  of  the  absorbent  system,  is  not  so 
obvious:  nor  indeed  can  it  be  expected  that  we  sbooki 
understand  this  point,  while  we  are  still  unaoqusinted 
with  their  structure.  It  is  yet  undecided  whether  the 
gland  is  merely  a  convolution  of  the  absorbent  vend 
itself,  or  whether  it  consists  of  other  vessels  derifed 
from  the  artery,  and  only  communicating'  with  the  ab- 
sorbents. Upon  the  whole,  the  resalta  of  the  noit 
minute  investigations  seem  to  favour  the  opinion,  that 
the  gland  is  formed  by  a  convolution  of  the  absorbent 
system  itself,  and  the  office  of  thiae  oigans  is  rather  to 
effect  some  change  in  the  chyle  or  lymph,  by  the  actioa 
of  its  components  upon  each  other,  ihui  to  add  to  then 
any  extraneous^substance. 

But  although  it  is  admitted  as  a  general  fact,  A/idtia 
absorption  is  carried  on  by  the  lacteals  and  lymphstir^  ^" 
it  has  been  a  very  warmly  controveited  point,  vhsCher 
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opcmtion  be  ezdosively  peHbrmcd  by  these  Tes-  new  particles  by  the  aoerttmg  arterka   The  new  met-PbygioroKy. 

seb?  It  was  suppoBed,  that  the  veins  likewise  possess-  ter  which  is.  deposited  does  not  occupy  precisely  the 

ed  the  power  of  absorption ;  and,  in  some  parts  of  the  same  place  with  the  fortner,  but  its  situation  is  adapted 

body,  and  in  some  animals,  they  were  conceived  to  be  to  that  of  the  neiffhbouring  parts.  « The  fibres  of  the 

the  principal^  or  even  the  sole  agents  in  this  process,  muscle,  and  the  ceUs  and  putes  of  the  membrane,  mre 

Thia  was  the  common  opinion  until  the  middle  of  the  thus  continually  growing  more  numerous,  and,  pef- 

last  century,  and  is  the  doctrine  that  was  maintained  haps,  each  of  them  likewise  becoming  larger,  while,  at 

both  by  Boerhaave  uid  by  HaUer.  Since  that  time,  how-  the  same  time,  all  the  surrounding  parts  change  their 

ever,  the  lyn^hatics  have  been  discovered  in  many  position,  so  that  the  new  matter  is  exactly  adapted  to 

organs  where  they  were  not  then  known  to  esist,  and,  the  place  which  it  is  intended  to  occupy. 

.in  consequence,  partly  of  the  universal  distribution  of       We  shall  be  still  more  convinced  of  the  correctness  Growth  of 
these  vessels,  and  partly  of  direct  experiments  that  weie  of  this  mode  of  viewing  the  subject,  when  we  apply  it  bonet. 
performed  by  Hunter,  Monro^  and  others,  the  ddctrine  to  the  growth  of  the  hard  parts. .  The  bone  of  a  young 
of  venous  absorption  was  idmost  universally  abaq-  animal  has  a  certain  figure,  is  fumisbed  with  a  certain 
dosied,  and  there  were  few  facts  in  physiology  whidi  number  of  eminences  and  depressions,  projecting  spines 
seemed  to  be  more  completely  established,  than  the  and  cavities,  and,  as  a  general  rule,  the  shape  of  the 
exclusive  absorbing  power  of  the  lacteals  and  Ijrmpha*  bdne  in  the  adult  is  the  same  with  that  of  the  infimt, 
tics.  The  old  opinion,  however,  has  been  of  late  brought  but  it  is  much  larger.'    Now,  it  is  obvious  that  bone  is 
forward  by  M.  Magendie,  and  supported  by  areuiotients  incapable  of  distention,  and  that,  by  the  mere  addition 
and  experiments  which,  it  must  be  allowed,  wiU  render  of  more  matter  to  the  original  bone,  we  should  have  a 
it  necessary  for  us  to  pause,  and  carefully  review  our  body  of  a  totally  different  form.*    Nothing,  in  fact,  can 
^nrmer  cotwlu^ons.  produce  the  effect  in  question  except  the  process  we 
i  of          But  whatever  we  may  .think  upon  this  pcont,  we  have  described  above— the  removal  of  the  old  bone, 
l^'^-    know  thai  the  use  of  the  lacteals  and  lymphatics  is  to  particle  by  particle,  and  the  substitution  of  new  parti- 
'  '  absorb;  and  we  are  now  to  inquire,  what  is  the  re-  cles  in  a  situation  different  from  the  former^    This  re- 
spective <»ffice  irf  each,  or  what  kmd  of  subiBtances  are  dprocal  change  appears  to  be  connected  with  a  princi- 
e  Uc»  toey  each  of  them  destined  to  convey  ?  That  of  the  pie  in  the  animal  economy  to  which  we  have  already 
lacteab  is  obviously  confined  to  the  absorption  of  chyle ;  alluded,  that  the  matter  of  which  the  body  is  composed  . 
and  as  this  is  the  direct  source  whence  the  blood  re-  gradually  undergoes  some  alteration,  by  which  it  ,be- 
ceives  its  supply,  we  are  to  regard  these  vessels  as  the  comes  unfit  for  the  performance  of  its  proper  functions, 
«        immediate  organs  of  nutrition.    The  lymphatics  may  and  requires,  from  time  to  time,  to  be  replaced  by  fresh 
^ic*  likewise  occasionally  contribute  to  the  same  end,  but  matter.    We  are  ignorant  in  what  this  cnange  consists, 
tlie  nutrition  of  the  body  wduld  not  appear  to  be  their  and  what  are  the  ultimate  purposes  which  it  serves, 
ultimate  object,  because  the  substances  which  are  taken  but  it  seems  to  be  intimately  cenneeted  with  the  pro- 
up  by  them  have  been,  for  the  most  part,  previously  eess  by  which  the  body  is  moulded  into  its  propcr 
organised,  and  have  already  entered  into  the  compost-  form.    The  conclusion  to  which  we  arrive  is,  that  both  Condu. 
tion  of  the  body,  so  that  it  would  reduce  their  action  the  lacteals  and  the  lyni^^tics  are  employed  m  the  sion. 
to  a  mere  alternation  of  the  processes  of  decomposition  formation  of  the  body,  but  that  they  contribute  to  this 
and  reptoducttoD.    We  must,  therefore,  look'  for  some  end  in  different  ways  ;  the  lacteals  convey  the  nutritive 
ether  and  more  remote  object  in  the  Ijrmphatics  than  matter  to  the  blood,  while  the  principal  office  of  the 
the  supply  of  nutrition ;  and  we  are  led  to  suppose  that  lymphatics  is  tp  dispose  of  this  matter,  so  as  to  give  the 
th^r  pftnoipal  use  is  that  of  moulding  and  fashioning  body  its  proper  form,  and  enable  each  individual  part 
the  body,  and  enabling  it  to  acauire  an  increase  of  siae  to  increase  in  siae  without  affectix^  the  relation  which 
without  deranging  its  form.    When  we  reflect  upon  they  bear  to  each  other. 

the  manner  in  which  the  bod v  grows,  we  must  be  aware        We  are  now  to  inquire,  in  the  third  place,  into  the  3.  Action 

that  it  cannot  be  either  by  the  distention  of  the  parts  mode  in  which  the  absorbei\ts  act ;  and  here  severidof  the  ab-' 

already  formed,  or  from  the  mere  accretion  of  new  par-  interesting  questions  present  themselves  to  us.    We  aorbenu. 

tides  to  their  surfooea,  by  an  operation  similar  to  crys-  must  endeavour  to  ascertain,  first,  bow  the  substance 

taliiaation ;  for  neither  of  these  processes  are  applicable  eliter  the  mouths  of  the  vessels ;  and  second,  how  they 

to  organised  bodies,  where  the  change  consists  not  in  are  carried  along  them.    We  should  examine  into  the 

an  increase  of  bulk  pnly,  but  in  a  phange  of  the  whole  nature  of  the  substances  that  are  adapted  for  the  action 

internal  structure^  and  a  corresponding  change  in  the  of  the  absorbents,  and  into  the  changes  which  they  un^i 

external  form*  jdergo  before  they  are  in  a  stat0  proper  for  absorption^ 

tra*.  If  we  take  the  case  of  a  muscle,  one  end  of  which  We  have  already  spoken  of  the  minute  vessels  termed 

tetminates  in  a  tendon,  while  the  other  is  immediately  •  villi,  which  are  described  as  fconstituting  the  mouth  of 

attached  to  a  bone,  this,  in  the  infant,  is  of  a  certain  the  lacteals ;  a  structure  which  would  seem  to  favour 

length,  and  afterwards  attains  to  two  or  three  times  its  the  opinion,  that  the  operation  is  merely  that  of  capil- 

farmer  sixe,  whi)e  its  general  form  and  the  relation  of  lary  attraction,  were  it  not  that  the  thinness  and  flexibi- 

its  difercnt  parts  remain  the  same.    Now  it  is  obvious  lity  of  the  vessels  appear  inconsistent  with  this  efiect, 

that  this  increase  of  bulk  is  not  produced  by  the  dis-  so  as  to  lead  to  the  idea  that  the  vessels  must  be  endi»- 

tentionof  its  parts,  because  the  muscle;  when  at  its  full  ed  with  some  specific  power,  different  from  that  of 

aixe,  exhibits  no  appearance  of  this  kind.    Nor  can  the  mere  inorganic  tubes.    But  before  we  candedde  upon 

growth  be  effected  by  accretion,  because  the  situation  this  point,  it  is  necessary  to  determine  the  exact  sense 

of  the  diierent  parts  with  tcspeot  to  each  other  is  obvl-  in  which  we  employ  the  term  capillarv  attraction.    If 

ously  iaconsistent  with  t^s  supposition*    We  must,  we  regard  it  as  not  a  mere  mechanical  action  between 

therefore,  oondude,  that  the  growth  of  the  muscle  and  the  ti£e  and  the  contained  fluid,  but  as  fartber  paHak- 

tepdon  can  be  accomplished  in  one'  wi^  (mly-*^e  gra^  ing  of  an  elective  attraction,  which  varies  according  to 

dimlremovalof  all  tiMpartides  of  which  tkieyoriginaL-  the  nature  of  the  tube  and  the  fluid,  we  may  periMOs 

ly  oansisted  by  the  lymphaliesy  and  the  depoaitioit  of  be  able  to  eiplain  the  effect  which  ia  peodncsa  by  ttie 
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Pbyiiotogy.  absoijbents  upon  the  mutter  that  is  preBenled  to  their  part  can  be  absorbed  until  it  is  Srtt  depriired  of  life. 
^"^"V^^^  orifices.    And  there  are,  indeed,  several  drcumstances  This  has  been  spoken  of  asdepending  upon  somerays^ 
which  seem  to  render  it  probable  thatthis  kind  of  selec-  terioua  power  of  the  vital  pnnciple,  by  which  it  coi 
tion  actually  takes  place,  and  that  the  absorbients  receive  ables  a  part  to  resist  the  aocion  ofthe  absoibcnts,  bat 
certain  particles  and  reject  others,  not  from  any  rela-  perhaps  a  little  reflection  may  enable  ns  to  view  this 
tion  to  their  physical  properties,  but  from  something  subject  iti  a  mor^  comprehensible  manner,    f t  is  ob- 
specific  in  their  chemical  nature.  But  it  would  still  ap-  vious,  that  while  a  solid  retains  its  state  of  aggregik 
pear,  that  the  mouths  of  the  absorbents  could  not  per-  tion   it  cannot  enter  the  absorbents,  and  tiiercfwe, 
mit  the  particles  to  enter  without  exercising  some  kind  whatever  process  adapts  it  for  entering  these  venefa 
of  vital  action,  by  which  they  may  be  alternately  con-  must  previously  decompose  it.    If  we  suppose  a  psit 
tracted  and  relaxed,  such  as  we  have  reason  to  believe  to  be  simply  deprived  of  life,  and,  at  the  saoie  tirae, 
the  vessels  themselves  possess,  and  which  it  is  there-  to  retain  its  physical  structure  and  chemicsl  propertiei 
fore  natural  to  attribute  to  their  extremities.  unaltered,  the  absorbents  oould  have  no  effect  upon  it 
General          ^^^  condusion,  therefore,  to  which  we  are  brought  It  would  therefore  appear  that  the  death  of  the  psit, 
codc|uftion.  is,  that  the  mouths  of  the  absorbents  possess  contracti*  although  the  first  step  in  the  prooesSf  is  riot  properly 
lity,  and  likewise  a  power  something  analogous  to  elec*  the  effect  of  the  absorbents,  and  that  tbcy  cannot  set 
tive  attraction,  by  the  continued  operation  of  which  until  the  decomposition-  has  commenced.    How  far  we 
the  appropriate  particles  are  enabled  to  enter  the  ves-  are  able  to  trace  a  connexion  between  these  two  effiscts 
sels.    When  they  have  once  entered,  the  vessels  carry  remains  to  be  considered ;  in  the  case  of  absorption,  as 
them  forwards  by  their  contractile  force,  assisted  by    resulting  from  external  pressure,  we  probably  have  it 
external  pressure,  and  by  the  valves  with  which  they  in  our  power  to  do  sa    We  may  conjecture^  that  in 
are  furnished ;  the  contractility  and  external  pressure  consequence  of  this  pressure  the  secreting  arteries  ast 
forcing  the  matter  from  one  part  of  the  vessel  to  ano-  prevented  from  performing  their  functions,  while  the 
ther,  and  the  valves  determining  this  motion  to  be  ai-  same  action  may  not  afieet,  or  may  even  promote,  that 
ways  in  one  direction.  of  the  absorbents ;  the  consequence  will  be,  that  the 
Abiorptioo      ^^'  remarks  have  hitherto  referred  principally  to  old  partides  of  the  solid  are  reanoved  more  rapidly  thsn 
ofioJidt.     the  lacteals,  as  concerned  in  the  absoiption  of  the  ordinary,  while  no  fresh  ones  are  provided  to  supply 
chyle,  but  a  more  difficult  point  still  remsins  to  be  con-  the  deficiency.    The  balance  is  therefore  destroyed  be^ 
sidered,  how  the  absorption  of  the  solids  is  efiiscted.  tween  the  powers  of  accumulation  and  of  expenditure, 
We  have  every  reason  to  suppose  that  this  absorption  and  when  the  latter  prevail,  the  necessary  ooosequenct 
actually  takes  place,  so  that  there  is  not  a  single  parti-  must  be  absorption.    The  difficulty  which  attends  the 
cle  of  the  hardest  bone,  which  is  not,  in  due  course  of  investigation  is  to  explain  the  nuumer  in  which  the 
time,  taken  up  by  the  lymphatics,  and,  in  short,  that  old  materials  are  reduced  to  a  state  proper  £cr  abaorp- 
after  a  certain  period,  not  a  single  atom  remains  of  the  tion»  what  share  the  absorbents  have  in  this  part  of 
former  individual.    Yet  this  effect  is  brought  about  so  the  process,  or  rather,  what  are  the  powers  by  which 
slowly,  and  the  partides  are  removed  in  so  imperoep-  it  is  effected, 
tible  a  manner,  that  the  identity  is  not  destroyed,  and  it        There  is  one  part  of  the  subject  of  absorption  which  ceirm 
even requiresa considerable degreeofaccurateobservation  remains  to  be  considered,  the  power  wiiidi  the  exter-abicrpui 
to  become  sensible  of  the  effect.  ^  Many  particular  cases  nal  surface  of  the  body  possesses  of  taking  op  extra* 
of  the  absorption  of  soKds  daily  present  themselves  to  neous  substances  thrt  are  presented  to  it.    We  learn 
our  observation  ;  constant  pressure  upon  a  part  causes  from  the  researches  ofthe  anatomistSj  that  lymphatics 
it  to  waste  away,  even  although  the  part  pressed  upon  are  very  copiously  distributed  to  all  parts  of  the  skin, 
be  harder  than  the  part  produdng  the  pressure.    The  and  that  they  appear  to  terminate  under  the  cotide; 
pulsation  of  an  artery  will  even  cause  the  removal  of  we  likewise  know  that  various  medical  substances  ap- 
bone,  and  by  the  gradual  operation  of  certain  medical  plied  to  the  skin,  particularly  if  we  use  the  aid  of 
agents,  large  solid  tumours  are  occasionally  dispersed:  friction,  will  enter  the  drcuhition,  exhibiting  the  same 
In  all  these  cases  the  lymphatics  are  the  immediate  action  upon,  the  system,  as  if  they  had  been  reoeired 
agents ;  and  it  is  a  curious  speculation  to  inquire  in  into  the  stomach.    In  these  cases  there  is  sufficient 
what  manner  these  vessels  act,  how  the  texture  of  the  proof  of  the  existence  of  cutaneous  absorption,  bat  it 
part  is  broken  down,  and  reduced  to  a  state  proper  for  is  a  question  that  has  given  rise  to  much  controversy, 
absorption.    Most  writers,  when  treating  upon  this  whetner,  when  water  is  applied  to  the  sarfacae,  as  in 
eubject,  have  employed  language  which  can  only  be  the  warm  bath,  or  the  aqueous  vapour  which  exists  in 
regarded  as  metaphorical,  dthough  they  have  not  ex-  the  atmosphere,  it  can  be  absorbed  by  the  akin,  simply 
pressly  stated  this   to  be  the  case,  as  where   they  in  consequence  of  the  body  being  immersed  in  it    A 
speak  of  the  lymphatics  'eating  away  or  corroding  the  number  of  circumstances  led  us  to  believe  in  the  tea- 
hard  body.    When  we  come  to  consider  the  nature  of  lity  of  this  absorption,  particularly  those  that  were 
the  operation,  it  must,  we  conceive,  be  admitted  as  a  brought  forwards  by  Sanctorius,  who  was  eoncdved 
necessary  step  in  the  process,  that  the  solid,  before  it  to  have  proved,  in  the  most  decisive  manner,  that,  un- 
can  enter  the  vessel,  must  either  be  reduced  to  a  solu-  der  certain  drcumstances,  the  wdght  of  the  body  is 
ble  state,  or  to  a  state  of  very  minute  comminution,  sensibly  augmented  by  the  water  which  it  imbibes  by 
We  are  indeed  ignorant  how  this  is  brought  about,  whe-  the  skin.    Until  very  lately,  the  doctrine  of  Ctttaneous 
ther  by  the  intervention  of  any  solvent,  or  in  short,  by  absorption  was  universally  assented  to,  and  many  ira- 
what  other  means,  yet  it  'Seems  scarcely  possible  to  portent  pathological  speculations  werefoonded  upon  it. 
dispense  with  this  operation.  but  the  progress  of  modem  discovery  has  tiirown  s 
Abtorption      There  is  one  fact  that  has  been  ascertained  on  this  doubt  upon  our  former  conqlusiotts  ;  and  the  opinion, 
of  dead       subject,  that  dead  matter  is  absorbed  more  readily  perhaps  at  present  the  most  generally  adopted  is,  thst 
than  the  same  matter  while  it  is  possessed  of  life,  al-  when  the  surface  ofthe  body  is  in  its  sound  state,  and 
though  agreeing,  with  it  in  every  other  property^  and  where  no  external  force  is  employed,  the  skin  tsimpcf* 
ind^tti  a  moment's  reflection  must  convince  us  tfaat  no  vious  to  moisture,  but  that  various  tubetancea  may  be 
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P0<  fturctd  into  it  by  ffiddon,  and  even  by  long  immersion 
■^  ID  warm  water»  by  which  the  epidermis  becomes  soft- 
ened and  perhaps  partially  destroyed,  at  the  same  time 
that  the  mouths  of  the  lymphatics  are  relaxed  andren* 
dered  more  disposed  to  receive  what  is  presented  to 
tbem. 


CHAP.  XII. 

OF  OBNKRATION. 

„.  Ir  we  haw  found  it  difficult  to  acGOunt  for  the  ae- 
ries of  actions  whidi  conatitute  the  functions  that  have 
lately  pused  under  our  review,  still  more  so  shall  we 
find  it  to  esqplain  the  mysterious  operation  by  which  a 
Mccession  of  individuals  is  produced  for  the  continu- 
anoe  of  the  species.  It  will  not  be  necessary  for  us  to 
give  any  description  of  the  appropriate  organs,  nor  of 
die  process  by  which  it  is  accomplished ;  we  shall  con- 
fine ourselves  to  a  detail  of  some  of  the  more  import- 
ant changes  which  take  place  in  the  production  of  the 
foetus,  to  which  we  shall  add  a  few  nitaarks  upon  the 
theories  that  have  been  proposed  to  explain  these 
changes. 

n      In  all  those  animals,  whos6  structure  and  functions 

n  bear  a  general  resemblance  to  the  human,  generation 
is  performed  by  the  con^urse  of  the  two  sexes,  the 
office  of  the  male  being  to  introduce  a  portion  of  the 
fluid  which  is  secreted  by  the  testes,  into  a  part  of  the 
body  of  the  female,  appropriated  for  its  reception.  It 
ii  pobable  that  the  emissiorp  of  the  semen  from  the 
male  may  be  referred  to  the  same  kind  of  action  by 
which  secreted  fluids  are  ordinarily  discharged,  the  ex- 
citement of  the  termination  of  the  excretory  duct 
fiat  the  seriea  of  actions  which  take  place  in  the  fe* 
nale  are  much  more  complicated,  and  are  involved  in 
much  more  obscurity.  She  has  not  only  to  contribute 
her  share  of  the  matter  which  may  serve  for  the  for- 
mttioa  of  the  embryo,  but  she  haa  ukewise  to  protect 
and  nourish  it  during  the  foetal  state,  until  its  own  or« 
gins  have  acquired  sufficient  maturity  to  support  its 
independent  existence.  This  appears  to  be  the  result, 
in  part,  of  a  certain  operation  which  is  performed  by 
the  vascular  system  of  the  mother,  and  in  part  by  the 
production  of  certain  membranes  which  essentially  be* 
long  to  the  foetus,  and  are  attached  to  the  parent  du- 
ring a  limited  period  only,  for  the  purpose  of  keeping 
np  the  oommomeation  between  them.  In  order  to 
fmrnish  the  rudiments  of  this  temporary  apparatus,  the 

I*  female  is  provided  with  an  organ  called  ovarium,  from 
the  analogy  of  the  oviparous  animals,  and  by  a 
complicated  and  hitherto  inexplicable  connexion  be- 
tween thia  part  and  the  entrance  of  the  seminal  fluid 
into  the  uterine' system,  the  first  change  which  occurs 
in  the  female  is  the  production  of  a  small  glandular 
body  in  the  ovary,  which,  after  a  certain  interval,  is 
dischaiged  from  ita  nidus,  and  is  transmitted  along  the 
Pailopian  tube  into  the  cavity  of  the  uterus.  At  this 
period  the  quantity  of  blood  sent  to  the  uterus  ia  aug- 
mented, so  that  both  the  embryo  and  the  uterus  itself 
gradually  increase  in  bulk  until  their  final  separation 
takes  plaee.  Bat  although  we  may  conceive,  that  what 
hu  now  been  atated  constitutes  the  essential  part  of 
the  proceas,  there  are  many  points  respecting  it  which 
>^  very  obscure;  In  the  first  place,  it  may  be  assum- 
<^>  as  a  neoeaaarypert  of  the  dperadon,  that- the  fe- 
mila  must  copttibttte,  idong  with  the  maie^  to  the  ma^ 


terials  of  the  foetus,  yet  we  have  no  knowledge  of  any  Pbytioiofy. 
secretion  which  can  serve  for  this  purpose,  or  of  any  Si^^s,^*^ 
organ  by  which  it  is  furnished,  unless  we  suppose  it  to 
compose  a  part  of  the  vesicle  which  produces  the  con- 
necting membranes.  Another  question  which  has  been 
much  agitated  respects  the  mode  in  which  the  male 
secretion  acts  upon  the  female  ovary.;  is  it  brought  in- 
to actual  contact  with  the  part,  or  does  it  produce  some 
change  in  the  uterus,  which  is  propagated  to  its  ap- 
pendages, and  operates  upon  them  }  Many  observa* 
tions,  as  well  as  direct  experiments,  have  been  per- 
formed for  the  purpose  of  ascertaliiinc  this  point ;  the 
result  of  which  renders  it  probable,  that  the  formation 
of  the  vesicle  does  not  require  the  immediate  applica- 
tion  of  the  aemen.  It  appears^  on  the  contrary,  that 
the  evolution  of  the  vesicle  and  its  transmission  into 
the  uterus  depend  upon  a  remote  action,  propagated  to 
the  part,  wmch  causes  the  succession  of  changes  to 
take  place  in  their  due  order. 

There  is  likewise  another  important  question,  re-  Descent  or 
specting  the  formation  and  subsequent  detachment  of  the  veti- 
the  yesidcy  whether  this  process,  although  we  may^^^- 
Gonceive  that  it  usually  depends  upon  the  concourse 
of  the  sexes,  is  essentially  connected  with  it,  or  whe^ 
ther  it  may  not  occasionally  take  place  from  other 
causes.  Upon  the  whole,  it  appears  probable  that  ^is 
is  the  case,  and  that*  at  least,  under  peculiar  circum* 
stances,  the  vesicle  is  detached  from  the  ovary  without 
the  co-operation  of  the  male,  and  deposited  in  the  ute- 
rus, where  it  remains,  for  some  time,  ready  to  be  im- 
pregnated with  the  seminal  secretion.  Some  physio- 
logists have  of  late  gone  so  far  as  to  maintain  that  this 
is  always  the  case ;  that  the  evolution  of  the  vesicle  is 
due  to  the  powers  of  the  female  alone ;  and  that  the 
aole  eflect  of  the  male  is  to  impregnate  the  ovum  al- 
ready lodged  in  the  uterus.  This,  it  must  be  acknow- 
ledjjed,  presents  a  mudi  more  simple  view  of  the  ope- 
ration ;  but  we  conceive  that  the  observations  and  expe- 
riments adduced  in  its  favour  scarcely  warrant  its  adop-  , 
tion. 

When  the  veside  has  received  its  impregnation  from  E?olution 
the  male,  the  next  operation  is  to  attach  itself  to  the  of  the  fcs. 
internal  surface  of  the  uterus,  by  means  of  vessels  pro-  tut. 
duoed  for  this  purpose,  which  are  afterwards  prolonged 
into  the  umbilical  cord,  and  consist  of  an  arterial 
and  a  venous  part,  connected  with  the  circulating 
system  of  the  ratus.  To  the  uterine  termination  of 
the  cord  is  attached  the  placenta,  a  mass  of  loose  cellu- 
lar substance,  containing  a  considerable  quantity  of 
blood,  part  of  which  appears  to  be  more  immediately 
connected  with  the  mother,  and  part  with  the  foetus ; 
the  object  of  this  structure  is  to  produce  the  same 
change  in  the  blood  of  the  foetus,  which,  after  birth,  is 
effected  by  the  lungs.  There  is,  however,  some  doubt 
respecting  the  mode  in  which  tliis  is  acoon^pUshed';  ana« 
tomists  have  not  been  able  to  detect  any  communication 
between  the  maternal  and  foetal  vessels  in  the  way  of 
direct  anastomosis^  and  it  has  therefore  been  cbnjec- 
tuiedi  either  that  the  blood  is  conveyed  from  one  set  of 
vessels  to  the  other  by  a  system  of  minute  absorbents, 
or  that,  without  any  actual  transmission  of  the  fluid, 
the  blood-vessels  attached  to  the  mother  are  brought 
into  oonUct  with  those  of  the  foetus,  so  that  their  con*  . 
tents»  being  separated  merely  by  thin  membranes,  are 
enabled  to  act  upon  each  other,  in  the  same  way  that 
the  blood  in  the  lungs  is  affected  by  the  air  that  is  re- 
ceived into  the  pulmcmaiy  vesides. 

It  remains  thiat  we  say  a  few  words  respecting  the 
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Fhytiolof^.  degree  ih  which  the  two  eezea  ooDtribute  to  the  pro-  Pby^j 

"r-^y  "^  duction  of  the  foetus*    And  on  this  point  two  very  ce-  CHAP.  XIII.  Wy 

Hypothttito  i^brated  hypotheses,  for  a  long  time,  divided  the  opi-  ^ 

animScu-    "^ons  of  physiologists,  one  ascribing  the  essential  part  or  vision. 

let ;  to  the  male,  the  other,  on  the  contrary,  supposing  the 

greater  share  to  belong  the  female.    The  first  of  these        After  having  considered,  in  detail^  the  vstioailsn^  SenAi 

opinions  originated  with  the  microscopical  discoveries  tions  which  depend  upon  the  contractility  of  tbemu-tei 

of  Leeuwenhoek  and  his  friends,  who  found  the  male  se-  cular  fibre,  we  must  now  proceed  to  those  whidi  ori« 

aetion  to  contain  a  number  of  animalcules ;  these  they  ginate  in  Uie  sensibility  of  the  nervous  system.   Thoe 

conceived  to  be  the  rudiments  of  the  foetus,  and  that  may  be  divided  into  the  two  classes  of  pbysieil  sod 

the  only  office  of  the  female  is  to  afibrd  them  a  suitable  intellectual :  The  first  oomprefatnding  those  irhidi  im. 

situation,  where  they  might  be  deposited  and  brought  mediately  originate  in  the  operation  of  some  extemil 

to  maturity.     The  existence  of  these  animalcules  is  or  physical  agent ;  the  second,  in  the  powers  of  the 

generally  admitted,  although  many  of  the  accounts  that  nervous  system  re-acting  upon  eadi  other, 
ave  been  published  concerning  them  must  be  received        The  physical  functions  of  the  nervous  sjitsm  an  Eim 

with  some  caution,  and  it  is  extremely  doubtful  what  ^hat  we  usually  denominate  the  external  senses,  wjuehnr^ 

connexion  they  have  with  the  continuance  of  the  spe-  .are  generally,  sJthough  not  very  oorreody,  dsawd  un. 

des.    It  has  been  stated,  that  similar  kinds  of  booies.  der  ^yfe  hesas.    They  are  distinguished  ftom  sli  odMr 

may  be  found  in  various  other  fluids ;  even  though  it  faculties,  both  by  the  causes  which  produce  tfasa,  sad 

may  be  admitted  that  the  substance  in  question  is  more  the  instruments  by  which  the  causes  operate ;  both  tlie 

disposed  than  many  others  to  give  rise  to  them.  cause  and  the  instrument  being,  in  each  esse,  tfpn* 

of  pre-ex-       The  second  hypothesis  to  which  we  have  alluded,  pnate,  and  not  applicable  to  any  other  function.   No 

i>tiog         that  of  pre-existing  germs,  was  the  one  that  was  adopt-  organ,  except  the  eye,  can  give  us  any  conoeptioe  of 

gerniB ;       ^d  by  Haller  and  many  of  his  friends,  and  was  at  one  light,  nor  except  the  ear,  of  sound ;  the  first  is  prodaced 

time  very  generally  embraced.     It  supposed  that  the  by  an  agent  of  a  subtile  nature,  that  acts  exdaiivciy 

ovary- contains,  ready  formed*  the  rudiments,  of  the  on  the  eye;  the  second  by  undulations  in  the  sir,  the 

foetus,  and  that  the  only  office  of  the  male  is  to  impart  operation  of  which  is  equally  restricted  to  the  m. 

life  to  it,  not  by  the  addition  of  any  new  matter,  but  The  primary  efiects  which  are  produced  upon  tbcK 

merely  by  operating  as  a  stimulus,  and  exciting  into  organs  have  received  diflerent  names,  but,  perbsps,  the 

action  its  dormant  faculties.    It  follows,  as  a  neces-  most  correct  and  comprehensive  term  Is  pereendoQ  of 

sary  consequence  from  this  doctrine,  that  the  original  impressions,  implying  both  an  effect  prodncea  by  is 

female  of  every  species  contained  in  her  ovaries  the  external  agent,  and  the  transmission  of  the  effect  to  the 

germs  of  every  one  of  her  descendants,  enveloped  in  sensorium.    We  shall  begin  by  considering  the  Mwe 

each  other,  by  a  species  of  emboiitmeni,  as  it  has  been  of  vision,  as  it  constitutes  the  most  numerous  sod  ioh 

termed  !     The  arguments  in  favour  of  this  doctrine  portant  class  of  the  perceptions  of  impressions;  we  are 

were  derived  from  experiments,  which  proved  the  ex-  also  the  best  acquainted  with  the  action  of  the  cxcitmg 

treme  minuteness  of  the  quantity  of  male  fluid  which  cause,  and  of  the  mechanism  of  the  instnimcDt  faj 

was  sufficient  to  impregnate  the  female,  and  also  from  which  it  operates. 

some  anatomical  considerations  in  regard  to  the  manner  .    In  giving  an  account  of  vision,  it  will  not  be  aee^  fi 

in  which  the  fcetus  of  oviparous  animals  is  attached  to  sary  for  us  to  consider  the  natare  and  propcrtisi  ef 

the  parts  composing  the  contents  of  the  ^gg.    The  light,  as  this  subject  is  amply  treated  of  in  other  iiti» 

main  bulk  of  the  egg  is  evidently  the  produce  of  the  ties.     We  shall,  therefore,  begin  by  describiBg  the 

femde,  and  as  some  of  these  parts  seem  to  be  conti-  structure  of  the  eye,  the  uses  of  its  diiierait  pvti, 

nuous  to  the  chick,  this,  it  is  argued,  must  likewise  be  and  the  manner  in  which  light  acta  upon  it,  so  silo 

derived  from  the  same  source.   But,  in  answer  to  these  produce  vision ;  and  we  shall  afterwards  enter  upon  the 

arguments,  we  may  reply,  that  the  first  is  simply  a  consideration  oif  what  have  been  twd  the  aoqoarsd 

consideration  of  quantity;  that  we  have  no  means  of  perceptions  of  sight,  and  the  assooktions  whidi  tn 

ascertaining  a  priori^  how  much  matter  is  necessary  to  formed  between  the  sight  and  the  other  classes  of  phy* 

compose  the  first  rudiments  of  the  fcetus ;  and  that,  for  gical  sensations.     The  eye  is  an  opcioal  instfuacnt,  m 

any  thing  we  know  t9  the  contrary,  the  smallest  per*  consisting  of  three  ovders  of  parts.    Th«  Bost  fBipart.tf* 

tide  may  be  amply  sufficient  for  this  purpose.    And,  ant  is  a  transparent  sphere^  or  lens,  tkioogh  whidi  the 

with  respect  to  the  anatomical  argument,  we  may  ob«  rays  of  light  pass,  and  are  conveyed  toa  focns,  prods* 

serve  that  the  parts  in  question,  although  they  ap*  eing  an  image  of  the  object,  similar  to  that  in  the  a- 

pear  continuous,  may  not  have  been  originally  so,  but  mere  obscure.    The  next  point  is  to  trwiamit  the  in* 

that  they  are  united  by  dose  apposition,  so  as  to  form  pression  to  the  sensorium ;  for  this  purpoee  it  falls  opta 

one  continuous  body,  as  soon  as  they  become  visible  a  nervous  expansion,  tenned  tiie  retinsi,  which  is  ooa- 

to  the  eye,  although,  in  the  first  instance,  they  were  nected  with  the  optic  nerve,  and  thia  with  the  fania 

derived  from  different  sources.    We  are  then  reduced  In  the  third  place,  there  are  many  mistilniry  pails,  fay 

to  the  most  obvious  and  natural  hypothesis,  that  which  which  the  eye  is  protected  from  injttry,—4s  pisisiwd 

of  Bpigene-  was  defended  by  Harvey  under  the  title  of  Epigenesis,  in  its  proper  fbnm,— -ia  frnrnished  with  the  neesHSJ 

•it*  which  supposes  that  the  foetus  is  produced  by  the  union  secretions,  and  enabled  to  perform  «fi  ila  venous  t» 

of  a  certam  i^uantity  of  matter  derived  from  both  pa-  tions. 

rents.    In  this  way  alone  can  we  conceive  why  the        The  ball,  or  globe  of  dM  eye,  eonaiats  of  whsthsvtHfl 

offiiprin|^  should  be  equally  disposed  to  partake  of  the  been  termed  the  three  humoom ;  these  are,  the  cifi^ 

properties  of  both  parents,*-*  fact  established  by  daily  h'ne,  the  aqueous,  and  the  vftraoos.    Tlio  ciytfdtteit  ii 

hbservation,  and  which  it  appears  impossible  to  recon*  a  firm,  transparent  body,  having  the  shape  of  a  dmbh 

die  with  the  hypothesis  ofanimatculesi  or  of  jpre-exist*  tx>nveit  lens,  which  is  placed  perpeodioviBrlv  in  ibt 

ang  germs*  -eye,  behind  the  pupiL    Its  average  density  has  bm 

found  to  be  intermediate  between  that  of  glass  sod  d 


8 


PHYSIOLOGY.  ms 

igT'Wifer*    It  ippMift  to  be  eonpofled  priocipaUy  ofalba*    fileB,  jet  it  bat  been  qiiMti<med^  both  ootheoreUod  and  Fbytiol^ 
"^  Bita ;  it  i«  loraned  by  naceratioQ  in  water,  and  is  then,    on  practical  groundSf  bow  far  they  apply  to  the  actual    -"  »  *- 
divisible  into  a  nnmbcr  of  layers.    Between  the  crys*    condition  of  the  eye.    It  has  beoi  calcafaited,  that  no 
tallme  and  the  cornea,  which  constitutes  the  fore  part    perceptible  degree  of  aberration  coold  take  place  in  an 
of  the  ey%  there  is  a  small  apace  which  is  filled  with    instrument  similar  to  the  eye";  and  in  those  persons 

^  aqueous  humour,  a  substance  copoposed  almost  en-  who  have  had  ^ the  crystalline  removed,  it  is  stated  that 

tirely  of  wattr,  holdhiff  m  solution  a  small  quantity  inf  the  defects  from  the  two  kinds  of  abmation  have  not 

slbnmen  and  some  sdts :  this  alone,  of  the  different  been  observed. 

pirts  of  the  eye,  is  properly  entitled  to  the  appellation        The  third  use  that  has  been  assigned  to  the  crystal-  to  adjust 

of  bttmour.    Behincf  the  crystalline,  and  occupying  the  line,  is  the  adaptation  of  the  eye  to  distinct  vision  at  the  eye  to 

greatest  part  of  the  ball  or  globet  is  the  vitreous  hu-  different  distances.     In  the  natural  state  of  the  organ,  <l|ff!B'ent 

mour,— 4  transparent  substance,  nearly  of  the  consist  and  when  its  structure  is  perfect,  we  know  that  those  dittmnces. 

enee  oi  the  white  of  the  ^gg,  «rid  composed  of  nearly  lays  alone  can  form  an  accurate  image  which  enter  the 

the  same  materials.  cornea  in  nearly  a  parallel  direction,  yet  we  have  the 

on     The  horaoonuure  indcMed  in  dense  membranes,  which  power  of  seeing  objects  distinctly  which  are  so  near  to 

•P  preserve  the  eye  in  a  spherical  fbrmt  the  convexity  of  us,  that  the  rays  proceeding  from  them  must  enter  the 

^'  the  fore  part  of  which  ia  such,  that  parallel  rays  of  l^ht  ^e  in  a  diverging  state.    If  we  attend  accurately  to 

entering  it  are  refracted  to  a  focus  exactly  at  the  back  our  sensations  when  we  view  near  objects,  we  shall 

psrt    Kepler  demonstrated  this  to  be  the  case,  by  re-  perceive  that  we  exercise  a  voluntary  power,  by  whidi 

moving  a  portiQit  of  the  membrane  from  the  back  part  the  conformation  or  shape  of  the  eye  is  altered^  and  we 

€i  die  eye,  and  covering  it  with  oiled  silk;  we  then  shall  find  that  a  specific  effort  is  necessary  for  the  pur- 

pcrcdve  a  small  inverted  picture  of  the  object  towards  pose,  and  that  a  certain  length  of  time  must  elapse  be« 

which  the  eye  is  directed. .  The  principal  refraction  me  the  effect  is  produced. 

takes  place  when  the  rays  firist  enter  the  cornea ;  it        The  nature  of  this  jMiwer,  or  the  means  by  which  the  JEtemarkg 
iacreasee  ufitil  they  arrive  at  the  centre  of  the  crystal-  adjustment  of  the  eye  is  effected,  has  been  a  very  fer«  op  the  ad- 
line,  snd  afterwarvis  is  diminished  a  little  when  they  tile  field  fot  controversy,  and  is  a  point  which  we  can  JU'^k^^^  ^^ 
pBss  into  the  vitreoas  hvmour,  in  proportion  to  the  re«  scarcely  consider  as  even  yet  quite  decided.    Since  the  ^^^  ^'* 
^ective  teiaitiea  of  these  bodies.  time  of  Porterfield,  who  made  many  experiments  upon 
^     When  we  consider  the  sitnat^out  the  structure^  and  this  subject,  it  is  generally  agreed  that  it  must  depend 
M.  the  sppendi^ei  of  the  crystalline^  we  find  that  it  is  the  Mther  upon-a  change  .in  the  general  form  of  the  eye, 
most  elaborate  part  of  the  eye,  and  that  to  which  the  or  in  the  relative  position  of  its  parts ;  and  the  struc«- 
otfaers  seem  to  be  subservient.   It  was,  on  this  account,  ture  and  situation  of  the  crystalline  immediately  point- 
ropposed  by  the  earlier  anatomists  to  be  the  immediate  ed  it  out  as  the  probable  agent  by  which  the  effect  was 
seat  of  vision,  imtil  Kepler  discovered  its  refractive  produced.    Leeuwenhoek,  b^  emploving  his  micro- 
power,  md  allowed  that  it  possessed  all  the  physical  scone,  thon^t  that  he  had  discoverecf  muscular  fibres 
properties  of  a  lens  of  the  same  form  and  density,  ^et  in  tne  lens,  which^  by  their  contraction,  would  render 
we  conceive-tiiat  its  usOf  as  forming  a  part  of  tne  eye,  it  more  or  less  convex,  and  thus  contribute  to  form  an 
is  still  somewhat  obscure.    After  the  lens  has  been  accurate  image  on  the  retina,  whether  the  rays  entered 
removed,  in  consequence  of  disease,  if  there  be  no  dis«  the  eomea  in  a  parallel  or  a  divergent  direction.     Des- 
pboement  of  the  other  parts,  and  no  drcumstance  oc-  cartes  adopted  this  opinion,  and  it  has  been  more  lately 
oars  to  prevent  the  heaong  process,  the  eye  retains  Uie  .supported  by.  Dr.  Young.    Porterfield  thought  there  , 
fseal^  of  vision,  almost  as  perfectly  as  before  the  loss  was  a  muscular  ligament  attached  to  the  crystalline, 
of  the  part.    Yet  it  would  be  quite  inconsistent  with  which  had  the  power  of  fringing  it  forwards,  and  thus 
onr  notions  of  tlie  animal  economy,  to  suppose  that  increasing  its  distance  from  the  retina,  when  the  cay 
tliere  should  not  be  some  specific  use  for  an  organ  that  enters  the  cornea  from  a  very  near  object ;  but  HaU 
holds  so  conspicuous  a  situation ;  and,  accordingly,  ler  controverts  Porterfield's  doetrine>  upon  the  princi- 
three  difierent  purposes  have  been  assiened  to  iti  id-  pie  that  the  ligament  in  question  is  not  muscular,  and 
though,  perhaps,  imtherupon  theoreticaT  grounds,  than  that  its  action,  if  it  were  so,  from  the  general  struc- 
as  the  result  of  observation  or  experiment.  ture  of  the  eye,  would  not  permit  this  change  in  the 
Bet     The  first  of  these  uses  that  has  been  proposed  for  the  disposition  of  the  parts  to  take  place.    But  to  all  these 
oo.  cryBtalltnei  ia  to  correct  the  spherical  aberration  of  the  hypotheses  an  objeetion  of  very  great  weight  has  been 
eye.    When  rays  of  light  pass  through  a  sphere,  and  started,  that  those  persons  who  have  lost  the  crystal- 
form  a  focus  behind  it,  provided  the  sphere  be  of  uni-  line,  still  retaia  the  power  of  altering  the  focal  distance 
form  densi^  in  all  its  parts,  the  focus  will,  be  imper-  of  the  eye,  an  objection  which,  if  it  could  be  main- 
feet;  but  if  we  suppose  tbiT  sphere  to  consist  of  concen-  tained,  would  evidently  be  decisive  against  them. 
trie  layers,  which  gradually  increase  in  density  as  we        In  order  to  ascertain  this  point,  upon  which  the  Bye  from 
approach  die  centre,  this  imperfection  or  aberration  in  whole  controversy  may  be  said  to  turn,  several  expe-  which  the 
the  focus  will  be  corrected,  and  this  structure  has  been  riments  were  performed  with  great  care  upon  an  indi-  crystalline 
•apposed  to  exist  in  the  crystalline.    The  same  struc-  vidual  who  had  lost  the  crystalline,  in  prder  to  ascer-"  ^^^^^   * 
ture  has  been  applied  to  correct  what  has  been  termed  tain  how  far  he  retained  the  power  of  adjustment ;  but 
the  Newtonian  aberration,  the  defect  which  would  easy  as  it  might  appear  to  come  to  a  conclusion  on  this 
ensue  from-rays  passing  through  a  sphere,  in  conse*  subject,  great  difficulties  occurred,  and  nothing  deci- 
quenoe  of  the  different  refransibility  of  the  component  sive  was  accomplished.  Dr.  Youtii^  conceiving  that  the 
psrts  of  the  entire  ray.    The  different  refractive  powers  trials  which  were  made  confirmed  his  view  of  the  sub-' 
of  the  different  layers  of  the  crystalline,  it  is  said,  will  ject ;  while  Sir  £,  Home  adopted  a  contrary  opinion, 
reader  the  eye  an  adiromatic  instrument,  and  thus  and  supposed  that  the  adjustment  was  effected  by  the 
prevent  the  mixture  and  confusion  of  colours  which  ^rtemai  muscles  of  the  e^e  pressing  upon  the  sides  of 
would  take  place  without  this  contrivance.    The«e  re-  the  ball;  and  thus  increasing  the  distance  fVora  the  cor- 
marks  are  founded  upon  correct  mathematical  princi-  ties  to  the  retina.    But  this  hypothesis  would  seem  ta 
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Physiology,  be  disproved  by  e  vubflequent  experiment  of  Dr. 

^'■^"■^  Young's,  in  which  the  eye  was  immersed  in  water, 
through  which  the  sight  was  "directed,  when  ii  did  not 
appear  that  the  power  of  adjustment  was,  in  any  degree, 
impaired  by  this  means ;  yet  here  it  is  obvious,  that  no 
change  in  the  external  figure  of  the  cornea  could  pro- 
duce any  effect,  but  that  the  change  must  consist  in  an 
alteration  of  the  relative  position  of  the  internal  parts 
of  the  eye.  Upon  the  whole,  therefore,  we  consider 
the  opinion  of  Dr.  Young  as  the  most  probable;  but 
we  do  not  think  that  the  muscularity  of  the  crystalline 
has  been  sufficiently  established. 

The  next  order  of  parts  in  the  eye  are  those  com- 
posed of  nervous  matter,  by  which  a  sensation  of  the 
image  is  produced,  is  transmitted  to  the  brain,  and  con- 
stitutes  a  perception.  This  is  accomplished  by  means 
of  the,  retina  and  the  optic  nerve.  The  retina  is  an 
expansion  of  nervous  matter,  which  lines  the  posterior 
part  of  the  membranes  enclosing  the  humours,  and 
which  receives  the  image  formed  by  the  rays  that  en- 
ter the  cornea.  From  the  analogy  of  the  nervous  sys- 
tem generally,  and  from  the  connexion  of  this  part 
with  the  optic  nerve,  it  has  generally  been  considered 

Seat  of  vi-  as  the  immediate  seat  of  vision.    This  opinion  was, 

■ion.  ,  however,  controverted  about  a  centuiy  ago  by  many 
physiologists,  in  oonseouence  of  the  discovery  of  Mar- 
riotte,  tluit  the  port  of  the  retina,  which  lies  over  the 
commencement  of  the  optic  nerve,  is  not  sensible  to 
light.  It  was  argued,  that  because  in  this  part,  which 
is  insensible,  the  retina  is  present,  while  the  choroid  is 
not  so,  the  choroid  and  not  the  retina  must  be  the  eeat 
of  vision ;  and,  as  the  sensibility  of  membrane  was  a 
ftvourite  doctrine  of  the  StahKans,  ^  hypoUiesis  of 
Mariotte  gained  many  followers.  The  fact  indeed,  as 
discovered  by  him,  is  generally  admitted ;  but  the  con- 
clusion fs  so  repugnant  to  the  other  analogies  of  the 
animal  economy  as  to  be  now  universidly  discarded. 
The  inference  which  we  should  draw  from  itis,  that 
there  is  a  difference  in  the  functions  of  nervous  matter, 
according  as  it  is  in  the  form  of  a  thin  expahsion,  or  a 
dense  cord,  the  first  being  adapted  for  receiving  im- 
pressions, the  latter  for  transmitting  them  to  the  brain. 
The  third  order  of  parts  in  the  eye  is  very  numerous, 
and  contains  many  curious  and  elaborate  structures. 
One  of  the  most  important  of  these  is  the  iris,  the  co- 
loured rinff  which  surrounds  the  pupils  or  aperture 
through  wmch  the  rays  are  admitted  into  the  mterior 
of  the  eye.  The  use  of  the  iris  is  to  regulate  the 
quantity  of  light  which  enters  the  pupil.  For  this 
purpose  it  has  the  power  of  contracting  in  a  bright 
light,' and  thus  excluding  part  of  the  rays^hich  would 
otherwise  enter  the  eye ;  while,  on  the  contrary,  in  a 
feeble  light,  it  expands  so  as  to  admit  a  greater  num- 
ber of  rays.  Physiologists  were^  for  a  long  time,  unable 
to  decide  upon  the  nature  of  the  mechanism  by  which 
this  effect  is  brought  about ;  but  it  is  now  proved  that 
the  iris  is  a  muscular  part,  and  that  its  fibres  contract 
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when  they  ^Ire  exposed  to  the  stimtitiil^  of  light }  this  V^iin^ 
opinion  is  supported  by  the  fact,  that  certain  indivi. 
duals  have  a  voluntary  power  over  this  organ.  Fon* 
tana  has  made  an  important  observation  oonoemiiig  it, 
that  the  Ught  does  not  ad  directly  upon  the  iris,  but 
upon  the  retina ;  for 'he  found,  that  when  a  small  beam 
was  made  to  fall  upon  a  part  of  the  iris,  no  oontncdoB 
ensued,  but  that  the  effect  was  produced  when  it  wst 
directed  through  the  pupil,  so  as  to  fiiU  upon  the  ie- 
tina. 

After  this  account  of  the  form  ttid'stmctine  of  the  Cnaij 
eye,  and  the  uses  of  its  principal  parts*  we'  must  in*  *^ms. 
quire  into  the  manner  by  w^^ich  the  sensation  of  ligbt 
is  produced.  The  image  of  the  object  being  formed 
upon  the  retina,  a  conception  of  it  is  transantted  to  the 
brain,  and  the  object  of  our  investigation  will  be  to  ai* 
certain  in  what  manner  this  is  effected,  or  more  me- 
rally  what  change  takes  place  in  the  nerve  and  the 
brain,  which  iimnediately  -precedes  mental  inprei^ 
sions.  Two  hypotheses  have  been  advanced  on  tlui  injorf 
flubiect :  the  first,  and  the  one  most  generally  known,  ipu*^ 
is  that  of  animal  spirits ;  the  other  that  of  vibratiom. 
According  to  the  firsts  it  was  supposed  that  the  bnia 
is  a  species  of  gland,  which  secretes  a  subtile  fiaid, 
termed  the  animal  spirits.  The  nerves  were  codort* 
ed  to  be  tubes,  whioi  convey  these  spirita  to  all  psrti 
of  the  body,  and  when  an  -impression  is  made  npon 
the  extremity  of  a  nerve,  the  animal  spirits  are  so  if- 
fected  as  to  transmit  the  impression  to  die  fanin.  The 
ancients  had  an  opinion  somewhat  resenbltng  thii.  It 
was  very  generally  adopted  at  the  revival  of  letters, 
and  still  maintains  its  ground ;  yet  it  appears  to  be 
entirely  destitute  of  direct  evidence;  it  is  difficult  to 
form  any  distinct  conception  of  it,  and  it  does  notoor* 
respond  with  the  structure  of  the  part  oonoemed,  or 
with  the  usual  analogies  of  the  animal  ecsonomy. 

The  hypothesis  of  vibrations,  which  was  much  eu 
tended  and  illustrated  by  Hardey,  sapposes  that  when 
an  impression  is  made  upon  the  extremi^  of  a  nerv^ 
a  peculiar  kind  of  vibration  is  excited  among  the  psr» 
tides  of  the  nervous  mattery  this  is  traoanitted  to  d» 
brain,  and  these  produces  a  ^corresponding  vibratioB, 
which  is  the  immediate  cause  of  perception.  This  hj* 
potbesis  is  more  easy  to  comprehend  than  that  of  the 
animal  spirits,  and,  in  some  respects,  accords  bctler 
with  the  nature  of  the  action  that  is  excited;  but  it  if, 
like  the  other,  wholly  devoid  of  direct  evidence,  sad 
appears  inappropriate  to  the  nature  of  the  organ.  It 
accordingly  met  with  but  few  advocates  when  it  vu 
first  proposed,  and  is  now  almost  totally  neglected,  00 
that  we  are  reduced  to  the  neceasity  of  conftssing  oar 
iffnorance  of  the  mode  in  which  sensations  are  convey 
ed  to  the  brain,  and  are  there  rendered  perceptible  to 
the  mind  ^.  With  respect  to  the  eye  in  particalar,  al«  Coodl 
though  we  are  well  acquainted  with  the  physical  pro- 
perties of  light,  and  with  the  manner  in  which  the  itji 
enter  the  eye,  and  form  a  focus  upon  the  retina,  yst 


*  There  is  m  leceDt  tpeculition  on  the  fnbj«et  of  tfa«  nerves,  to  which  we  think  it  neoeesary  to  advert,  both  io  eeneeqoeaee  of  the  iaicfta- 
ing  diflcuMon  to  which  it  has  lately  given  riae,  and  alio  from  the  eorious  experiment^  which  have  been  perfiwwied  in  n^fMirt  of  it.  Wt 
have  already  given  an  aoeoun*  of  the  caperimcnti  of  Du  Philip*  in  which  it  appeared,  that  by  dividing  4he  nerves  whidi  go  to  the  fioeiBCli; 
the  secretion  of  the  gastric  juice  was  suipended,  consequently  the  food  was  prevented  ftom  undergoing  its  proper  change.  He  ibond,  bsv- 
ever,  that  the  digestion  was  restored,  by  interposing  the  galvanic  apparatus  between  the  stomach  and  the  divided  end  of  the  nem;  vA 
hence  he  concluded,  that  galvanism  and  the  nervous  influence  are  identical.  Experiments  were  indeed  performed  by  Mr.  Biodie,  Mr. 
Broughton,  and  others^  which  were  thought  to  disprove  the  correctness  of  Dr.  Philip's ;  but  by  repeating  the  experiments  with  the  pnpw 
precautions,  it  appears  that  his  origind- statement  of  the  facts  is  oomct.  We  ooneeive,  however,  that  there  are  many  Minis  10  be  mM, 
nda  variety  of  considerations  to  be  taken  into  account,  before  we  oome  4o  the  conclusion,  that  the  aervoat  power  is  idenlieBl  wiib  |absa» 
iem.  The  experiments  show,  that,  in  Uns  instance,  the  elecuric  fluid  has  the  power  of  acting  upon  the  secretions  of  the  stomach,  so  thai,  m- 
dec. certain  circumstances,  it  can  produce  upon  them  an  ^ct  simiUr  to  what,  at  other  times,  is  brought  about  by  the  opentsoo  of  the  nexitb 
There  are  likewise  a  nmnber  of  examples,  which  demonstrate  that  the  electric  fluid  is  a  very  powerful  and  subtile  agent  in  excttiDg  the  sc- 
<k»  of  the  nerves;  but  we  do  not  thuik  that  thefitcu  warrant  ui  in  GanyisgiMircoochitions  beyond  this  poinL 
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My.  we  gre  quite  onobte  to  explain  how  this  pictare  ope- 
y^  ntesin  prodacinf;^  vision,  how  it  acts  upon  the  retina^ 
bow  the  retina  cooiraantcates  with  the  nenre,  and  how 
this  afiects  the  brain. 
PA,     But  although  wo  are  ignorant  of  the  natnreof  the 
tk<    process  by  which  sensation  is  produced,  there  are  some 
>ns«  points  respecting  it  which  require  to  be  not!ced»  and 
which  particularly  apply  to  the  sense  of  sight,  as  we 
bate  the  specific  cause  of  this  sense  entirely  under  our 
command,  and  can  accurately  observe  the  direct  e£- 
fbcu  produced  by  it*    When  an  impression  has  been 
msde  upon  the  extremity  of  a  nerve,  the  sensation  ro« 
mains  for  some  thne  aftei^the  cause  is  removed,  as  ie 
often  observed  with  respect  to  the  eye*  where,  after  th^ 
spplication  of  a  bright  fight,  the  impression  continuea 
mr  some  time  after  the  light  i»  removed*     If  a  burning 
body  be  rapidly  whirled  round,  it  will  produce  the  ap- 
peannce  of  a  complete  circle  of  fire ;  or  if  the  seven 
prismatic  oelours  be  painted  upon  a  card,  and  the  card 
be  msde  to  spin  upon  ka  centre,  no  individual  colour 
wiil  be  seen,  but  the  eye  will  merely  receive  the  im. 
presston  of  whiteness,  arising  from  the  combined  im- 
pression of  the  whole.    These  effects  depend  upon  the 
principle,  that  the  eve  retaina  the  impression  of  the  6b- 
ject,  in  each  particular  part  of  the  circle,  until  it  arrivea 
i^in  at  the  same  part,  and  the  different  impreasions 
sre  thus  all  confounded  together. 

Analogous  to  these  phenomena,  although  acting  in 
a  somewhat  different  way,  are  those  which  have  been 
temied  ocular  spectra.  These  appearances  were  noticed 
by  fiufion,   who  styled  them  accidental  colours,  and 
they  have  been  since  more  minutely  described  by  Dar- 
win,   if  the  eye  be  steadily  directed  to  a  bright  apot 
on  a  dark  ground,  and  then  turned  aside,  an  image  of 
the  spot  will  be  perceived ;  but  the  spot  will  now  ap- 
pesr  dark  and  the  ground  white,  and  the  reverse  will 
take  place  if  we  view  a  dark  spot  on  a  bright  ground. 
This  alternation  takes  place  likewise  between  different 
colours,  as  well  as  between  different  de^prees  of  light. 
If  we  look  at  a  blue  object,  the  eye  acquires  a  yeUow 
spectrum,  if  at  a  yellow  object,  a  blue  spectrum ; 
green  produces  a  red,  and'  red  a  ^^en  spectrum  ;  in 
short,  every  colour  has  its  appropriate  spectral  colour, 
which  ia  inseparably  connected  with  it,  and  is  produ* 
ced,  with  more  or  less  intensity,  according  to  the  bril- 
liincy  of  the  object  and  the  peculia^  condition  of  the 
vision.     It  is  probable  that  the  harmony  of  colouring, 
-as  it  exists  in  paintings  and  in  the  arrangement  of  fur- 
niture and  drapery,  depends  very  much  upon  this  af- 
fection of  the  eye,  although  we  are  guided  in  these 
cases  by  experience,  without  any  conception  of  the 
principle  on  which  it  rests.  See  Acciobntal  Colours, 
Vol.  I. 
B.     There  is  reason  to  believe,  that  the  formation  of 
>r-  these  spectra,  aided  by  mental  impressions  of  various 
kinds,  nave  frequently  given  rise  to  the  belief  of  super- 
nstural  appearances.     There  are  certain  diseased  states 
of  the  syatem  generally,  and  of  the  nerves  in  particu* 
lar,  when  the  retina  ia  peculiarly  disposed  to  retain 
these  images,  so  that  even  after  the  object  haB*beenre- 
moTed  for  some  time,  if  the  light  be  withdrawn,  the 
spectrum  will  still  be  visible.    The  surprise  which 
such  appearances  must  occasion  to  those  totally  igno- 
rant of  their  nature,  the  terror  which  is  often  associa- 
ted with  darkness,  and  other  concurrent  causes,  may 
be  conceived  to  operate  powerfully  upon  weak  minds,  ^ 
perhaps  farther  debilitated  by  fatigue  €f  disease. 

The  cause  of  this  peculiar  state  of  vision  is  obscure. 
It  has  been  referred  to  a  property  .of  the  nervoua  sys- 
tem, by  which  a  part  is  unable  to  persevere  in  the 
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same  kind  of  action  beyond  a  liteited  period,  prodi^i  Pfayttotogy. 
cing,  what  has  been  styled,  exhaustion.  The  term  ex-  -*  »  ■- 
haustion  must  be  regarded  as  metaphorical ;  it  was  de- 
rived from  the  hypothesis  of  animal  spirits,  upon  the 
principle  that  there  is  a  limited  supply  of  these  spirits 
in  the  nerve,  which,  by  a  too  long  continuance  of  the 
action,  becomes  expended,  and  that  it  is  necessary  for 
aome  time  to  elapse  before  the  nerve  can  again  acquire 
the  due  quantity  of  this  agent  to  renew  its  functions. 
But  it  is  scarcely  necessary  to  observe,  that  this  rea- 
soning presupposes  the  existence  of  the  animal  spirits, 
an  hjrpothesis,  which  is  itself  without  foundation. 

If  a  nerve  be  confined  by  a  ligature  or  firmly  pressed  PreSiurt 
upon,  it  loses  the  power  of  transmitting  impressions,  on  a  ntrTs* 
but  regains  it  on  removing  the  pressure^  provided  the 
struoture  of  the  part  be  not  injured.  Now  we  have 
no  proof  of  the  existence  of  any  substance  attached  to 
the  nerve,  or  proceeding  from  it,  which  is  concerned  in 
'the  production  of  sensation,  so  that  we  are  led  to  con- 
jecture that  aome  kind  of  change  must  take  place  in 
the  relation  of  the  parts  of  the  nerve  to  each  other ;  and 
aa  it  appears  to  be  propagated  successively  along  the 
nerve,  we  may  farther  conjecture,  that  this  change 
^oonsists  in  the  motion  of  its  particles.  So  far  we  may 
coincide  with  Hardey,  that  there  is  a  certain  degree  of 
pbusibiiity  in  the  general  doctrine  of  the  propagation 
of  impressions  by  motion;  but  when  he  attempts  to  de- 
acribe  the  kind  of  motion,  and  to  explain  how  it  ope- 
rates, he  goes  farther  than  either  the  evidence  of  facts  or 
abund  reasoning  wiH  authorise. 

We  have  hitherto  spoken  of  the  sensation  of  sight  as  Sensations 
produced  solely  by  light  failing  upon  the  eye ;  but  al-  ^^  '*a>>( 
though  this  is  the  appropriate  cause,  it  appears  that  "^^  S**' 
the  sensation  may  be  occasioned  by  other  causes,  as  by  g^^ 
galvanism  and  by  external  pressure.    When  a  weak 
galvanic  discharge  is*  passed  through  the  eye,  a  flash 
of  light  is  perceived,  and  the  same  effect  is  produced 
by  a  smart  blow  or  by  friction.    The  sensation  of  light 
is  also  excited  if  the  ball  of  the  eye  be  firmly  pressed 
upon,  and  it  is  observed,  that  the  apparent  situation  of 
the  light  is  on  the  side  of  the  eye  exactly  opposite  to 
that  part  upon  which  the  pressure  is  made.    It  is  diffi- 
cult to  conceive  how  a  ray  of  light,  the  galvanic  influ- 
ence, and  external  pressure,  can  all  produce  the  same 
effect,  but  it  may  oe  thought  to  indicate  that  they  all 
operate  by  exciting  some  kind  of  mption  in  the  ner- 
vous matter,  although  they  affi>rd  us  no  indication  of 
its  nature.  * 

There  is  a  singular  state  of  vision,  in  which  the  eye  lowntibili. 
possesses  a  perfect  sight,  so  far  as  respects  the  form  ^7  ^  <^- 
and  position  of  objects,  but  it  has  only  an  imperfect  ^^^^' 
conception  of  colour.    The  defect  exists  in  different 
•degrees;  but  in  most  cases  of  this  description,  theindl* 
vidual  can  perceive  certain  colours,  but  is  entirely  in- 
sensible to  others.    We  have  a  minute  account  of  this 
affection. given  us  by  Mr.  Dalton,  as  existing  in  his 
own  person ;  he  informs  us,  that  when  he  loo^  at  the 

Erismatic  spectrum,  he  can  distinguish  only  three  co- 
mrs,  which  would  seem  to  be  blue,  yellow,  and  pur- 
ple, while  he  is  incapable  of  seeing  either  the  green  or 
Uie  red  raya.  The  cause  of  this  defect  is  not  well  ex- 
plained ;  we  are  not  acquainted  with  any  physical  state 
of  the  eye  which  should  have  this  effect  upon  the  raya 
of  light,  nor  have  we  any  analogies  to  guide  us  derived 
from  the  other  senses. 

.A  very  common  defect  of  the  eye,  and  one  which  k  Short- 
easily  explained  upon  optical  pnndple^  is  the  state  **£^^~ 
.that  is  nsimed  short-sightedness.    Here  the  refractive 
power  of  the  eye  is  greater  than  ordinary,  so  that  when 
parallel  rays  enter  the  cornea,  they  converge  to  a  focus 
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Physiology.  C)efore  tfaey  an^ve  st  the  retina.    It  depends  upon  the  the  figure  of  the  lent,  Che  eyes  are  directed  itnigfat  iVi«i 
u^-*v^**^  form  of  the  eye  being  too  eonvex^  and  is  aceordin||ly  forwards,  bnt  are  turned  inwards,  9o  that  the  centre  of  ^*vj 
-remedied  by  the  use  of  a  concave  lens.    We  notice  each  tye,  on  the  optic  aius,  may  point  exactly  to  tbe 
this  state  of  the  eye  principally  because  it  has  been  'object ;  in  this  case  also  a  peculiar  sensation  it  exdtsd, 
thought  to  throw  some  light  upon  the  power  which  connected  with  the  relattre  direction  of  the  optic  sxei, 
this  organ  possesses  of  accommodating  itself  to  distinct  which  by  habiC  we  learn  to  associate  with  certain  ^       j 
vision  at  cHfiTerent  distances.    Numerous  observations  tancea.    This  appears  to  be  the  mode  whidi  we  the 
prove  to  us  that  short-sightedness  is  more  frequently  most  freouently  employ  in  judging  of  the  disttDcei  of 
met  with  among  persons  of  studious  habits,  or  who  are  objects  that  are  within  our  reach,  and^  as  a  proof  of 
•accustomed  to  examine  minute  objects*    Young  chil-  .this,  we  find  that  those  individuals  who  are  Ueprivcd 
dren  appear  to  be  seldom  short*sighted»  while  the  de-  of  the  sight  of  one  eye  possess  tbia  power  of  jadgbg 
feet  commences  about  the  period  when  they  first  be-  -of  distances  in  an  imperfect  degree  only.    The  dream- 
gin  to  apply  themselves  to  books.    It  prevails  much  atances  in  the  objects  themselves,  which  enable  oi  to 
more  among  the  higher  classes,  which  probably  de-  judge  of  their  d&tances,  are  the  apparent  sist  of  tbe 
pends  in  part  upon  the  frequent  use  of  glasses,  by  object  compared  with  what  we  know  of  its  red  siss, 
which  any  tendency  that  the  eye  might  have  to  aa-  the  clearness. with  which  it  is  seen,  tbe  vividness  of  jli 
•aume  this  form  is  confirmed^  the  efforts  being  thus  pr»*  eolour,  and  the  number  of  objeota  interpoaed  bctwsai 
vented,  which  would  be  otherwise  necessary  to  pro-  it  and  the  eye. 
duce  distinct  vision.    Now  it  haa  been  supposed  that  It  is  generally  admitted,  that  we  judge  of  the  nsg-  (f  ni 
the  state  of  the  eye,  in  these  caseSi  is  aimtlar  to^  that  nitude  of  objecta  entirely  from  experienee*    We  lesra,  ^ 
which  it  acquires  when  we  adapt  it  to  near  objects,  ilrom  the  principles  of  optica,  that  the  farther  an  ob» 
and  as  in  those  who  are  short«signted,  there  is  an  ob-  ject  ia  removed  from  the  eye,  the  smaller  is  the  imsge 
vious  degree  of  increased  convexity  in  the  cornea,  it  which  it  forma  upon  the  retina,  and  it  appears  that  oar 
haa  been  concluded  that  there  must  be  the  same  con*-  judgment  ia  derived  entirely  from  our  suppoeed  know- 
vexity  in  the  natural  adjustment  of  the  eye.    There  ia  ledge  of  the  real  sixe  obtained  by  other  means,  snd  not 
eome  foundation  for  this  reasoning,  but  it  must  be  re-  irom  the  sise  of  the  image.     We  are  perpetually  lia- 
marked,  that  the  experiments  of  Dr.  Young,  to  which  ble  to  fall  into  the  greatest  errors  about  the  actosl 
we  referried  above,  are  in  opposition  to  this  conclusion,  magnitude  of  objects,  when  we  are  unacqnunied  with 
«nd  seem  to  prove  that  the  eye  is  accommodated  to  their  distance,  so  that  we  are  aware  that  we  can  onSj 
near  objects  by  some  change  which  does  not  affect  its  judge  of  objects  that  are  beyond  our  reach  by  eipe- 
externaJ  figure.  rience  and  association.  The  art  of  landacape  and  ardii- 
Acquired         We  now  proceed,  in  the  second  place^  to  consider  tectural  painting,  and  the  science  of  perspective,  do- 
lierceptions  the  acquired  perceptions  of  Sight,  and  the  associations  pend  upon  this  principle,  and  we  immediately  refer 
of  sight.       which  are  formed  between  wis  sense  and  the  other  every  object  to  the  eise  which  it  is  intended  to  repra- 
«la8ses  of  the  perceptions  of  impressions.    One  of  the  sent,  without  any  regard  to  the  apace  which  it  oocn* 
first  inquiries  that  presents  ii'jelf  on  this  subject  is  pies  upon  the  canvas.                                                       I 
the  mode  by  which  our  visible  ideas  of  distance,  mag-  The  third  point  which  we  proposed  to  investigate  is  itM 
nitude,  and  position,  are  obtained.     It  was  formerly  not  so  easily  resolved,— the  luode  in  which  we  acquire  ^ 
•opposed  that  the  eye  judged  of  distances  by  an  origi-  our  ideas  of  the  visible  position  of  bodiea.    When  tbe 
nal  law  of  the  constitution,  until  this  opinion  was  con-  rays  of  light  form  the  picture  upon  the  retina,  we 
•troverted  by  Berkeley,  who  demonstrated  that  our  know,  from  the  laws  of  optica,  that  the  image  mart  be 
knowledge  in  this  respect  is  derived  solely  from  expe-  reversed,,  and  it  has  been  aakcd,  why  doea  the  object, 
-rience.    This  conclusion  is  sanctioned  by  many  cir-  which  is  reversed  upon  the  retina,  appesnr  to  us  in  its 
<€umstances  of  daily  occurrence,  where  we  fall  into  the  natural  position  ?  If  a  man  were  born  blind,  and  wen 
greatest  errors,  in  attempting  to  form  our  judgment  of  suddenly  restored  to  sight,  would  he  conceive  of  ob- 
distanoe  by  the  mere  action  of  the  eye.     Berkeley's  jects  as  being  inverted  or  erect  f  When  we  speak  of 
doctrine  was  also  remarkably  confirmed  by  the  well-  t^^o  points,  as  \mtig  one  above  the  other,  do  weeoi- 
known  case  of  Cheselden,  where  a  young  man  that  plov  these  terms  in  consequence  of  aonae  innate  prin- 
was  bom  blind,  was  restored  to  sight  by  a  surgical  ope-  ciple,  or  of  something  in  the  structure  of  the  ejii 
ration,  when  he  was  of  an  age  to  give  an  account  of  which  directly  leads  us  to  form  the  conclusion,  or  does 
the  impressions  made  upon  him,  ader  he  had  acquired  it  depend  upon  knowledge  which  is  gradually  acqnir* 
tbe  new  sense.^   It  appears  that  at  first  he  had  no  ideas  ed  by  experience  and  association  ?  Berkeley  sappotes 
of  distance,  but  that  he  was  obliged  to  correct  the  mis-  that  our  ideas  of  visible  position,  like  those  of  viable 
takes  of  his  sight  by  the  touch,  until  he  gradually  distance  and  magnitude,  are  acquired  perceptions,  sod 
gained  more  correct  notions.  that  the  blind  man,  referred  to  above,  would  have  no 
lleint  by        Proceeding,  therefore,  upon  the  principle,  that  our  conception  of  the  relative  situation  of  tbe  two  pMrti> 
which  we  'perceptions  of  visible  distances  are  all  acquired,  we  until  ne  had  learned  by  means  of  the  touch,  or  of  io- 
jtidge  of      ^nci  that  there  are  a  number  of  circumstances,  which  formation  derived  from  other  sources,  thet  one  of  tbaa 
distance*,    assist  US  in  forming  our  judgments,  some  of  them  de-  was  more  distant  than  the  other  from  the  suriaoeof 
pending  upon  peculiar  sensations  in  tbe  eye  itself,  and  -the  earth,  and  had  thus  learned  to  aaaociatc  visibk 
othera  upon  the  appearance  of  the  object.    With  re-  with  tangible  position.     Porterfield  and  Raid,  on  the 
spect  to  the  peculiar  sensation  excited  in  the  eye,  we  have  other  hand,  maintain  that  we  possess  ideas  of  visibk 
already  offered  some  remarks  upon  the  mode  in  which  position,  independent  of  experience  or  of  aasocislioo 
the  organ  accommodates  itself  to  distinct  vision  at  short  with  the  touch,  and  they  lay  down  certain  genotl 
distances,  and  in  these  cases  we  learn  to  associate  cer-  principles,  which  they  consider  to  be  lawa  of  the  an>- 
tain  distances  with  the  feelings  that  are  excited  in  the  mal  economy,  or  original  jprinciples  of  our  natnre,  I7 
eye  by  the  voluntary  eflbrts  that  we  use  for  this  pur-  which  objects  are  necessarily  seen  in  oeitasn  sitoanoDi 
pose.    When  an  object  is  viewed  at  a  moderate  dis-  with  respect  to  each  other, 
tance,  but  not  such  aa  to  render  it  necessary  to  alter  We  are. disposed  to  tUnk  that  no  arguments  have  ^ 
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^.  been  yet  bsoofbt  forward  in  ihia  oontroversy^  which  forward  by  Dr..Welk^  which  Mcm  taprorre  its  faUacy ;  Phy«to>ci^. 

^^  aredecUive  in  favour  of  either  opioion*  Berkeley's  doc*,  and  the  aame  ingenious  physiologist  likewise  objects  to    ^^^^y^*^ 

trine  would  appear  to  be  more  in  conformity  with  the  it^  that  it  is  contrary  to  the  analogy  of  the  anatomical 

general  principle^  of  vision,  but  there  ar^  certain  facts  structure  of  the  body,  that  these  corresponding  points 

which  seem  rather  incompatible  with  it.     In  those  per«;  should  be  both  on  the  right  or  both  on  the  left  side  of 

ions  who  havQ  been  born  blindj  and  have  acquired-  the  retina,  because  the  parts  which  might  be  supposed 

their  sight  at  a  mature  age,  we  have  not  perceived  to  oorresppnd  would  be  either  both  without  or  both 

those  erroneous  conceptions  respecting  the  poaitson  of  within  the  centres  of  the  eye ;  and  there  is  an  experi-* 

objecti,  which  might  have  been  expected  upon  thia  ment^  originally  performed  by  Du  Tours*  which  haa 

view  of  the  subject ;  while  the  .eflfects  of  pressure  apo&  been  conceived  to  be  decisive  against  Reid's  doctrine, 

the  ball  of  the  eyes  favour  the  opinion  that  there  ia  If  we  look  through  a  tnbe*  at  the  other  end  of  which  are 

some  natural  connexion  between  the  position  of  ob«  placed  two  glaases  lying  ov^r  each  other,  one  blue  and 

jsctSi  and  the  part  of  the  ball  on  which  the  impression  the  other  yellow,  we  perceive  a  green  colour.     Now  it . 

is  made.    We  conceive^  however,  that  the  greatest  part  ia  argued,  that  if  we  apply  a  tube  to  each  eye,  and  at 

of  the  difficulty  has  arisen  from  some  inacacuracy  in  our  the  end  of  one  have  a  blue,  and  at  the  end  of  the  other 

mode  of  considering  the  subject,  in  consequence  of  our  a  yellow  glass,  we  ought,  as  in  the  other  ease,  to  per^^ 

Dot  .discriminating  between  the  impression  made  upop  ceive  a  green  eobur,  as  the  images  are  here  conceived 

the  retina  and  the  idea  conveyed  to  the  mind.    It  is  to  fall  upon  corresponding  points  of  the  retinee,  where  . 

true  that  the  image  is  inverted,  but  we  do  not  see  the>  the  sensations  will  unite  as  if  they  had  both  fallen  upon 

image,  and  we  can  perceive  no  reaaon  why  the  invar*  one  eye.    But  we  do  not  find  this  union  to  take  place  ; 

sioQ  of  the  picture  should  oonvey  to  the  brain  the  im«  we,  in  fact,  see  one  colour  at  once,  first  the  blue,  and 

pression  of  an  inverted  rather  than  of  an  erect  object,  then  the  yellow,  or  vice  versa ;  or  they  sometimes  seem 

We  apprehend,  therefore,  that  the  question  which  haa  to  lie  one  over  the  other,  but  they  never  amalgamate  so 

been  so  often  asked,  why  do  not  objects  appear  to  ua.  aa  to  produce  the  idea  of  green. 

inverted,  might  be  answered  by  aaking  in  return,  why        The  objections  to  Smith's  doctrine  are  perhape  still  Remiifit» 

should  we  expect  this  to  be  the  case  ?  The  more  gene*  more  deosive.    There  is  said  to  be  no  instance  on  re*  on  Smiths 

ral  question,  how  do  we  acquire  our  ideaa  of  the  rela»  cord  where  a  person  ever  had  the  power  of  single  vi.: 

tive  position  of  objects,  aa  proposed  by  Berkeley,  is  of  aion  with  two  eyes,  when  the  eyes  were  not  similarlv 

s  diferent  aspect,  and  highly  deserving  of  attention,  directed  to  the  object,  so  that  the  images  might  fall 

but  we  are  ditspcMed  to  regard  it  as  one  to  which  we  npon  pointa  simihirty  situated  with  respect  to  the  cen« 

are  at  present  unable  to  return  a  satisfactory  answer.  tres  of  the  retinae.    It  is  farther  stated,  that,  in  Chesel* 

^      A  more  difficult  problem  remains  to  be  considered,  den's  case,  the  patient  did  not  see  objects  double  when^ 

^^   and  one  which  has  long  exercised  the  ingenuity  of  the  he  first  received  his  sight ;  and  we  generally  observe 

^  metaphysical  physiologists,  die  canse  of  aingle  vision  that  infiints  and  blind  persons  move  toe  eyes  together, 
vith  two  eyes.  When  we  look  at  an  oh|ect  we  direct  as  if  from  seme  sympathy  or  natural  connexion  between 
both  the  eyes  to  it,. and  of  course  have  an  imag^  form«  them.  The  efiects  of  intoxication  have  been  veferred 
sd  on  both  the  retinae^  yet  the  mind  reoeivea  only  one  to  as  favouring  Smith's  opinion,  for  here  the  vinon  fire* 
perception.  The  question  is,  whether  thia  depends  quently  becomes  doable,  depending,  as  it  haa  been  sup-^ 
upon  any  thinff  in  the  organisation  of  theeyci  or  whe«  posed,  upon  the  temporary  loss  of  Uie  power  of  associ^ 
Iher  it  ia  miereTy  the  result  of  experience  apnd  associa*  ation.  But  the  double  vision  of  intoxication  haa  been 
tion  ?  An  opinion  has  indeed  been  maintained,  and  not  aeeoonled  foe  in  a  different  way,  not  upon  the  disturb- 
without  a  degree  of  plausibility,  that  although  both  the  ance  of  the  usual  train  of  associations,  but  upon  the 
eyes  are  turned  to  an  object,  we  in  fact  only  employ  eyea  not  moving  parellel  to  each  other,  so  that  the 
one  of  them  at  once,  the  attention  being  directed  t»  images  fall  upon  points  of  the  retina  which  do  not 
each  of  them  alternately.  But  against  thia  opinion  correspond.  The  same  effect  is  always  produced  when 
there  is  an  experiment  of  Jurin's,  who  found,  that  the  eyes  are  affected  by  accident  or  disease,  so  that  they 
when  the  eyes  ane  both  directed  to  the  same  object,  it  do  not  move  together;  whereas,  in  insanity,  where  all 
is  seen  with  considerably  more  vividness  than  when  the  ordinary  trains  of  our  ideas  are  destroyed,  provided 
viewed  with  only  one  eye.  the  eyes  be  not  especially  affected,  we  do.  not  find  that 

*^f     Porterfield  proceeds  upon  hia  general  principle,  that  double  vision  exiats. 

^  every  object  ia  necessarily  seen  in.the  place  where  itac-        Upon  the  whole,  therefore,  we  must  conclude  that  General 

tualiy  exists,  'and  as  both  the  eyes  see  the  object  in  its  the  present  state  €£  our  knowledge  does  not  enable  ua  conclusion. 

real  place,  only  one  ob^ct  can  be  perceived.   Reid  lays  really  to  come  to  any  conclusion  on  this  point;  there  are 

it  down  aa  a  principle  of  viaion,  that  where  the  objects  aome  circumstances  which  lead  to  the  opinion,  that  the 

h]l  on  what  he  terma  corresponding  points  of  the  reti*  eyes  do  not  actually  convey  two  perceptions  at  the 

nst,  the  eyes  can  perceive  only  cme  object,  while  Smithy  sane  time,  but  that  they  are  always  in  a  state  of  rapid 

on  the  contrary,  argues  that  the  eyes,  each  of  them  alternation,  an  opinion  to  which  Haller  inclines,  yet 

receive  a  distinct  impsession,  capable  of  exciting  a  dis-^  this  hypothesis  is  not  without  its  difBcultiea;.  but  there 

tinct  idea,  but  that  by  habit,  and  by  comparing  visible  are  greater  objections  against  the  hypothesis  of  oorres-> 

with  tangible  sensation,  we  correct  the  errors  of  the  ponding  points  as  advanced  by  Reid,  and  perhaps  still 

Bight,  and  finaUy  learn  to  associate  the-  double  impres-  greater  against  the  doctrine  of  Smith, 
•ion  with  a  sifagle  object 

The  opinion  of  Porterfield  we  regard  as  clearly  dis-  ptt  ap   ytv 

proved  by  the  frequent  mistakea  into  which  we  fall"  CHAP.  XI Y. 

with  respect  to  the  poaition  of  objects,  thus  showing  x,-AOTi»n 

that  there  is  not  that  necessary  connexion  between  their  ^^  HSABuia. 

real  and  their  apparent  situation  which  the  hypothesis        The  sense  of  hearing  comes  next  to  that  of  sight,  Hearing. 

would  requirOi.   Against  Raid's  doctrine  of  eonespend-  both  as  to  its  real  importance,  and  the  elaborate  struc* 

ing  poinu  some  durect  experipentahave  been  brought  ture  of  its  appropriate  organ.  We  have  also  a  tolerably 

6; 
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Physiology,  accurate  knowledge  of  the  nature  of  sound*  and  of  the  Home  upon  the  ear  of  the  elephantj  whete*  in  eonie*  Pk^M^i 

^*^^Y^*^  process  by  which  the  ear  receives  the  impression^  al-  quence  of  the  siae  of  the  parts,  he  was  able  to  detect  ^•^VW 

though  leas  so  than  we  possess  concerning  tlie  eye,  and  a  muscular  structure  so  connected  with  the  membrms 

the  action  of  light  upon  it ;  we  have  likewise  less  cor-  tympanii  that*  by  the  action  of  the  masdey  the  inem* 

rect  ideas  of  the  acquired  perceptions  of  hearing.  brane  would  be  contracted  or  relaxed.    In  ooDseqiieoes 

Bar  (tescri.      The  essential  parts  of  the  ear  are,  a  cavity  in  the  of  the  delicacy  of  the  mechanism,  he  was  led  to  sup- 

^^*  temporal  bone,  the  m^smbrana  tympani  stretched  across  pose  that  this  is  the  part  of  the  organ  whidi  is  adspt- 

this  cavity,  by  which  it  is  divided  into  two  parts,  ed  to  receive  the  impression  of  musical  somids ;  bot 

called,  respectively!  the  meatus  auditorius  and  the  tym-  the  hypothesis  was  overthrown  by  a  case  which  occor- 

panum,  a  number  of  small  bones  or  ossicles  connected  red  to  Sir  A.Cooper,  in  whicli  ibe  membrane  of  t»e 

with  the  tympanum,  the  auditory  nerve,  and  the  EuSi*  ear  was  entirely  destroyed  and  that  of  the  otfa«r  ncsriy 

tachian  tube  pkssing  from  the  tympanum  to  the  fences,  so,  and  yet  the  person  retained  the  complete  power  oif 

On  the  internal  surface  of  the  tympanum,  or  drum  as  perceiving  musical  sounds.     It  may  appear  not  a  Ixttlt 

it  is  popularly  styled,  the  termination  of  the  nerve  is  remarkable,  that  we  should  be  ignorant  of  the  uses  oC 

spread  out  in  a  manner  analogous  to  the  expansion  that  part,<  both  of  the  eye  and  the  ear»  which,  from 

of  the  optic  nerve  at  the  back  of  the  eye ;  and  this,  their  structure  and  situation,  might  be  supposed  to  be 

like  the  retina,  is  supposed  to  constitute  the  imme*  among  the  moat  important  to  the  reapective  organs. 
Nature  of   ijaate  seat  of  the  impressicxi.    Sound  is  excited  by        The  acquired  perceptions  of  hearing  are  less  nomer*  M^ 

•outid.        ^|j^  vibration  or  oscillation  of  the  particles  of  certain  ous  than  those  oi  sight,  and  are  principally  useful  si  p«<^ 

'  bodies,  named,  from  tl^s  circumstance,  sonorous,  and  enabling  us  to  aupply  the  deficiencies  of  the  litter.  ^'"^ 

is  capable  of  being  transmitted  from  one  body  to  ano*  That  this  is  the  case  will  be  obvious  when  we  observe 

ther  until  it  arrives  at  the  tympanum,  and  strikes  upon  what  takes  place  with  respect  to  the  blind,  who  leam 

the  nerve.    Sonorous  bodies  are  c^  various  kinds,  but  to  substitute  audible  for  visible  impressions  m  a  varie- 

the  medium  by  which. sound  is  usually  conveyed  to  ty  of  instances  where  it  would  pMviouslv  have  bem 

the  ear  is  the  atmosphere ;  liquids  and  solids  are,  how*  conceived  to  be  impossible.    In  tnis  way  tliey  not  only 

ever,  better  conductors  than  the  air,  both  with  respect  acquire  correct  ideas  of  the  position  of  the  bodies  whieh 

to  the  strength  of  the  vibration  and  the  velocity  with  immediately  surround  them,  but  they  judge  of  distances 

which  it  is  conveyed.    When  a  gun  is  fired  at  sea,  if  which  are  far  beyond  their  reaoh,  as  ci  the  sise  of  rooos 

we  apply  the  ear  to  the  surface  of  the  water,  we  receive  and  buildings,  the  vicinity  and  approach  of  bodies,  uA 

two  successive  impressions  of  sound,  the  first  the  one  of  other  circumstances  for  which  we  ezdiuively  em- 

that  is  carried  by  the  water,  the  other  through  the  air.  ploy  the  sight  This  they  accomplish  by  the  aaaodstimiB 

The  same  thing  occurs  if  a  sound  be  produced  in  the  which  they  form  with  certain  undulationa  of  the  air 

immediate  vicinity  of  long  metallic  rods  or  tubes,  the  that  strike  upon  the  nerves  ot  the  ear,-  and  their  attca*        ^ 

eound  being  conveyed  by  these  bodies  more  quickly,  tion  bong  exclusively  directed  to  these  iai{»essioni» 

«nd  with  greater  intensity,  than  by  the  air'  which  ia  they  leam  to  distinguish  them  with  much  snore  aoeo* 

contiguous  ta  them.    The  different  states  of  the  atmos-  racy  than  the  genenility  of  mankind.    But  we  must  be 

phere  affect. lu  power  of  transmitting  sounds;  but  we  aware  that  a  ^eat  part  of  the  knowledge  which  the 

find  that  all  sounds,  whether  loud  or  weak,  are  oonvey-  blind  thus  acquire  depends  upon  their  intcroovrse  with 

ed  by  the  same  medium  with  the  same  velocity.    The  those  who  can  see,  as  without  this  they  would  not  be 

vibration  of  the  air  which  constitutes  sound,  travela  at  able  to  form  those  associations  between  audible  snd 

the  rate  of  about  thirteen  miles  in  a  minute,  very  near*  tangible  impressions  upon  which  their  knowledge  de- 

ly  a  mile  in  five  seconds.  pends.  .  ' 

Reaectioa      Sound  is  capable^f  being  reflected  from  the  surface        Among  the  acquired  perceptions  of  hearing,  some  of  BMt 

oi  iound.    of  bodies  at  a  determinate  aa^e,  so  as  to  be  concen-  the  most  useful  are  those  by  which  we  judge  oif  the  po-' 

trated  into  a  focus,  although  m  «  less  precise  manner  sition  of  sounding  bodies— a  subject  which  appears  te' 

than  tlie  rays  of  light.    -Upon  this,  principle  echoes  de-  have  been  but  little  attended  to  until  it  waa  examined 

pend ;  and,  as  modified  by  the  form  of  the  surface,  by  Mr.  Gough.  He  observes,  that  it  cannot  depend 
the  increase  of  sound  is  produced  -in  -speaking  and  upon  the  moae  in  which  the  vibrationa  strike  the  aodi- 
hearing  trumpets,  domes,  whispering  .galleries,  &c.  tory  nerve,  because,  before  they  reach  the  intenial  ca- 
The  external  parts  of  the  ear  probably  «ctHn  the  same  vity  of  the  ear,  they  roust  have  been  reflected  oat  sf 
way  by  affordmg  an  elastic  sunace  on  which  theundu-  their  original  direction.  He  conceives  that  the  bancs 
/  lations  of  the  air  impinge,  and  whid^  afler  a  number  of  of  the  skull,  in  the  neighbourhood  of  the  ear,  are  cspa» 
successive  reflections,  are  collected  in  'the  tympanum,    ble  of  receiving  the  vibrations  of  sound,  and  liiat  we 

We  have  continual  opportunities  of  observing  the  use  Judge  from  the  part  of  the  head  which  ia  thus  affected, 

of  the  external  ear  among  the  infisripr  animals,  where  and  especially  upon  the  comparative  effect  prodeced 
this. part  is  large  and  is  furnished  wi^  muscles,  which    upon  the  two  sides  of  the  head.     It  is  on  this  aooovat 

give  it  the  power  of  being  readily  turned  to  the  sound-  that  persons  who  have  lost  the  use>  of  one  ear  art  lem 

ing  body,  and  thus  conveying  the  impression  with  more  able  to  judge  accurately  of  the  position  of  sounding  ho» 
force  to  the  seat  of  sensation.  dies ;.  presenting  a  kind  of  analogy  to  the  defect  which 

Memiirana      The  membrane  tympani,  from  its  siee  and  position,    is  produced  by  the  loss  of  one  eye. 
tjroipani.     would' appear  to  be  a  part  of  considerable  importance        There  are  two  kinds  of  sounds,  those  that  merely  ^^^ 
in  the  economy  of  the  ear,  jret  it  must  be  acknowledg*    produce  a  oerception  of  sound  generally^  and  those  that  ■"'^ 
cd  that  its  use  is  but  very  imperfectly  known.     Boer«    produce  wnat  are  termed  musical  tones.    The  diftr* 
haave  conceived  that  we  possess  the  power  of  contract-    ence  between  simpJe  sounds  and  mnsicd  tones  is  mj^ 
ing  and  relaxing  this  part,  by  means  of  the  ossicles  at-    posed  to  depend  upon  the  regularity  c^  the  vibratnas 
tached  to  it,  according  as  we  are  more  or  less  attentive    of  the  soundmg  body«     When  the  body  ia  irregular  is 
to  sounds.    This  con^cture  may  be  considered  as,  in    its  texture  or  its  figure,  so  that  its  vibentions  or  oscilla* 
^some  measure,  verified  by  the  observations  of  -Sir  £.    tions  are  not  isochronous  in  all  its  perts^  the  flfieel  is 
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*^.  wttfij  a  nolae ;  when,  on  die  oontnry^  the  vtlmitiont  ienses,  and  that  it  is  essentially  useful  in  correcting  thePhyftofqonr* 

ill  coinddej  we  have  a  musiealtone.     Musiesl  tones  errors  of  the  sight  and  hearing.    This  remark  is,  to  a 

are  generated  by  metallic  wires,  rods,  or  pistes,  by  certain  extent,  true,  fbr  the  organ  of  touch  is  necessa* 

oiembranous  cords  or  expansions^  and  by  air,  when  rily  brought  into  contact  with  the  body  upon  which' it 

oonfined  in  tubes    the  two  former  constituting  string*  acts,  whereas,  in  the  action  of  the  e^e  and  the  ear,  the 

Idnds  impression  is  conveyed  by  a  'peculiar  medium,  whi< 


eci»  the  latter  wind  instruments.    Sounds  of  all  kinds    impression  is  conveyed  by  a  'peculiar  medium,  which 
difierfipom  each  other  according  as  they  are  strong  iv    may,  and  frequently  does,  affect  tiie  nature  of  the  ori 


weik,  a  difference  which  prbbably  depends  upon  the  ginal  impression.    But,  although  we  may  allow  that 

force  of  the  vibrations ;  but  musical  sounds  have  a  the  perceptions  derived  from  the  touch  are  more  cor« 

■pacific  difference,  independent  of  strength,  by  which  feet,  we  must  admit  that  they  are  very  limited,  and 

tbey  sre  denominated  high  or  low,  acute  or  grave— a  that  our  knowledge  would  be  confined  wiUiin  a  very 


property  which  is  supposed  to  depend  upon  the  rapi-  narrow  range  were  we  to  acquire  no  ideas  through  any 

dity  of  the  vibrations  of  the  nrioute  paitidea  of  the  bo»  other  medium.    An  interesting  detail  has  been  lately  Caie  of 

dj,  those  which  are  the  most  rapid*  constituting  the  published,  of  a  young  man  in  thu  country,  who  appears  Mitchell, 

b^h  or  acute  sounds.  to  have  possessed  a  competent  share  of  intellect,  but 

f'     The  mentd  fisdings  that  are  associated  with  certain  was  bom  both  blind  ana  deaf,  the  principal  part  of 

loaods  are  very  poirarful,  and  often  appear  to  depend  whose  knowledge  of  the  external  world  has  therelfare 

cotirely  upon  accidentd  dreumstances }  b^  we  learn  been  derived  from  the  sense  of  touch.    It  is  curious  to 

from  eipenenoe,  that  there  are  certain  combinations  of  observe  with  what  patience  and  perseverance  he  h^ 

loiuids  which  are  naturally  agneable  to  the  ear,  and  laboured  to  obtain  a  certain  degree  of  knowledge  of  the 

others,  on  the  contrary,  that  an  naturally  handi  and  un-  external  world,  cut  off,  as  he  necessarily  is,  from  almost 

pkasant    The  effect  of  musiral  sounds  of  the  same  de*  all  intercourse  with  his  fellow-creatures ;  while,  at  tiie 

Mriptian  appean  to  depend  principally  upon  the  num«  same  time,  we  must  be  str6ngly  impressed  with  the 

bcr  of  vibrations  which  occur  in  a  given  time,  and  the  very  limited  information  which,  with  all  his  exertions, 

nmpoition  which  the  vibrations  of  the  different  tones  he  has  been  enabled  to  acquire 

beBTtoeach  other.    The  proper  combination  of  these        We' so  seldom  employ  the  touch  without  likewise  A cquirM 

tones  constitutes  the  sdenoe  of  harmony,  one  of  the  making  use  of  some  of  thcf  other  senses,  that  it  is  diffi-i^eroep- 

QUMt  curious  branches  of  mechanical  philosophy,  and  cult  to  determine  what  ideas  we  originally  derive  from^^** 

whichi  when  united  with  the  different  lunds  of  tones,  it>  and  what  are  its  acquired  perceptions.    ]Locke  ap- 

snd  their  adjustment  to  each  other,  combined  with  pears  to  be  successful  in  showiuff  that  the  conception  of 

certain  mental  impressions,  gives  rise  to 'one  of  the  solidity  is  altogether  gained  bvUie  touch,  but  we  think 

BMMt  refined  and  elegant  of  the  poHte  arts.    The  pow«  that  the  ideas  of  motion  and  figura  originate  at  least 

cr  of  distinguishing  musical  tones  is  a  distinct  faculty  as  much  from  visible  as  from  tangible  impressions, 

from  that  by  which  sound  in  general  is  perceived ;  we  The  touch  has  been  generally  supposed  to  afford  us  the 

frequentiy  observe  deaf  persons  who  possess  an  aocu«  ideas  of  distance  and  extension ;  but  with  respect  to 

nte  knowledge  of  musip,  and,  on  the  contrary,  we  find  these  we  are  much  aided  by  the  sight,  and  also  by 'the 

other  persona  who  have  a  quick  perception  of  sound,  peculiar  sensations  that  originate  in  the  motion  of  the 

bat  who  are  entirely  destitute  of  a  musical  ear.    On  joints— ^-sensations  that  are  essentially  different  from. 

what  thia  difference  depends,  or  by  what  part  of  the  those  that  depend  upon  reaislanoe. 

csr  this  fiicttlty  is  exercised,  is  a  master  of  mere  conjeo*       The  senses  of  taste  and  smell  are  much  less  impor- Tssit  sb4 

tore.  tant  to  our  existence,  and  to  our  intercourse  with  the  smell. 

external  world,  than  those  of  sight,  hearing,  and  touch. 

CHAPTER  XV.  In  the  human  ipedes  they  are  to  be  regarded  ub  rather 

conducive  to  our  gratification  than  to  our  utility ;  but  in 

OP  ToocHi  TASTX,  AMD  SMBLL.  the  lower  auimab  they  are  of  more  importance,  as  being 

connected  with  some  of  the  instincts  which  are  direcUy 

Tua  senae  of  touch  is  the  most  important  after  those  essential  to  the  existence  of  the  individual,  and  to  the 

o(  si|^ht  and  hearing.    The  term  has  been  frequentiy  continuance  of  the  species.  They  are  deserving  of  notice 

applied  indefinitely,  to  express  every  sensation  of  im«  as  affording  some  remarkable  instances  of  the  power  of 

Cion  which  coirid  not  be  referred  either  to  sight,  association,  partly  as  derived  from  verv  early  impres- 

Dg,  amell,  or  taste.    The  sensationa  of  touch  are,  sions,  and  partiy  as  acquired  by  subseqtnnt  habits.    It 

however,  striotiy  speakings  merely  those  of  resistance,  appears  indeed  probable  that  certain  flavours  and  odoura 

excited  by  a  body  pressing  upon  certain  portions  of  are  naturally  agreeable  to  us,  but,  at  the  same  time^  our 

the  skin*    Although  every  part  of  the  sur&ce  seems  to  daily  ex^ienence  proves,  that  our  tastes  in  this  respect 

possess  some  degree  of  touoi,  yet  there  are  specific  or-  are  principally  acquired; 

gsns  tnr  which  it  is  exercised  with  peculiar  acuteness       There  are  many  sensations  of  impressions,  besides 

and  deliacy^-such  are  the  points  of  the  fingen  in  the  those  derived  from  the  five  senses,  which  have  been  ei- 

hmnan  subject,  and  in  many  animab,  the  lips  and  the  ther  incorrecUy  arranffed  with  those  of  touch,  or  have      • 

tip  of  the  tongue.    The  greater  sensibili^  of  the  fingen  been  altogether .  overtooked.    Of  these  we  may  point 

is  probably  owing  principally  to  the  finer  texture  of  the  out  three ;  the  sensations  which  attend  the  motion  of 

skin,  and  to  the  greater  quantity  of  nervous  matter  the  joints,  the  sensations  <of  heat  and  cold,  and  that  of 

distributed  to  the  part ;  but  it  must  be  partiy  ascribed  hunger.    The  lesst  reflection  upon  our  own  feelings 

to  our  dncterity  in  recognising  the  sensations  impress*  will  convince  us,  that  thoM  are  quite  different  from  the 

edupoQ  it,  wmdi  we  acquire  Irf  habit:  for  there  are  imprestionsof  resistance  produced  upon  the  ends  of  the 

sxamplea  of  indivkiuals  bom  without  hands,  who  ac*  fingers  by  a  bard  body.    Some  metaphysical  writera 

<iuire  a  ddJcncy  of  feeling  in  the' toes  not  very  mudr  have  sumosed»  that  we  derive  our^idea  of  what  ia  term« 

inferior  to  that  of  the  fiuMrs.  ed  the  tnird  dimension  of  bodies,  not  so  much  by  the  idti  of 

Some  cBBinent  metapSyaiciana  have  advanced  the  touch,  as  ftcm  tha  sensations  which  we  experience  by  thhd  4U 

opinioD^  tiint  the  touch  is  the  most  certain  of  all  the  epenhqf  the  joints  of  the  haad»  and  that  firom  the  same  n«n*iM- 
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Sensationa 
of  heat  and 
cold. 


Their 
cause. 


Fbjraiologjr.  kind  of  senMtioB8  in  tfie  Jcnnti  of  Ih*  extrtmitiM  w» 
derive  oor  ideas  of  distance  and  extei^ion.    We  are 

Srobebly  much  assisted  by  the  sight  on  these  occasions ; 
ut  with  respect  to  the  blind,  there  is  every  reason  to 
suppose  that  their  ideas  of  tangible  distance  are  prinei-i 
pally  derived  from  the  associations  which  they  form 
with  particular  motions  of  the  joints. 

The  sensations  of  heat  and  cold  are  essentially  dif« 
ferent  from  those  of  tooch,  as  well  as  iVom  every  other 
class  of  impressions.  It  is  remarked  by  Darwin,  that, 
the  sensations  of  touch,  and  those  of  heat  and  cold,  are 
possessed  in  different  degrees  of  acuteness  by  the  same 
part  of  the  body,  and  that  the  parts  which  are  the  most 
sensible  to  each  class  of  sensations  are  different  He 
also  relates  a  case,  and  other  cases  of  a  similar  nature  are 
lupon  record,  where  the  body  became  insensible  to  me« 
(ttanical  impulse,  but  retained  its  full  sensibility  to  heat 
and  cold. 

The  sensationa  of  heat  and  cold  are  caused,  ultimately^ 
by  the  passage  of  caloric  into  or  out  of  the  body ;  but 
the  degree  of  effect  docs  not  depend  upon  the  absolute 
quantity  of  it,  but  upon  the  quantity  gained  or  lost, 
compared  to  the  previous  temperature  of  the  body. 
The  general  fact  seems  to  be,  that  we  feel4he  sensa« 
tion  of  heat,  when  the  body  is  receiving  caloric,  more 
rapidly  than  it  did  the  moment  before ;  and  the  sense* 
tion  of  cold,  on  the  contrary,  when  it  is  losing  its  heat 
more  rapidly ;  and  that  these  sensations  may  take  place, 
even  although  the  body  may  be,  in  both  instances,  ab« 
soluiely  gaining  or  losing  caloric  There  are,  however, 
many  individual  cases  in  which  this  rule  does  not  ap- 
ply, where  sensations  of  beat  and  cold  are  quite  indie«- 
pendent  of  the  actual  temperature  of  surrounding  bo- 
dies, but  depend  upon  particular  conditions  of  the  8an« 
guiferous  and  nervous  systems.  Some  of  these,  where 
they  are  connected  with  morbid  states  of  the  body, 
are  among  the  most  curious  and  inexplicable  parts  of 
pathology. 

The  peculiar  sensations  connected  with  the  stomach, 
especially  that  of  hunger,  is  essentially  different  from 
that  of  touch,  although  frequently  confounded  with  it. 
Yet  every  one  who  reflects  upon  his  own  feelings,  must 
be  conscious  that  hunger  no  more  resembles  the  re« 
sistance  of  a  hard  body  pressing  upon  the  skin,  than 
sight  resembles  pressure  upon  the  eye^ball.  The  im- 
mediate cause  of  the  sensation  xif  hunger  has  been  much 
discussed,  and  there  are  two  opinions  that  have  been 
very  prevalent,  one  among  the  mechanical,  the  other 
among  the  diemical  pathologists.  The  former  of  these 
sects  ascribed  it  to  the  friction  of  the  sides  of  the  sto- 
mach against  each  other,  an  opinion  which  is  disproved 
by  the  slightest  acquaintance  with  the  anatomy  of  the 
organ.  The  chemical  sect  accounted  for  the  sensation 
of  hunger  to  the  action  of  the  gastric  juice,  as  they 
conceived  tending  to  corrode  the  part  by  its  powerful 
action  iipon  organized  matter.  But  upon  this  hypo- 
thesis we  may  observe,  that  we  have  no  reason  to  sup« 
pose  that  the  erosion  of  acrid  chemical  agents  is  at  all 
similar  to  that  of  the  gastric  juice,  or  .that  any  degree 
of  actual  erosion  takes  place  upon  the  stomacii  during 
the  life  of  this  part.  Upon  the  whole,  we  are  to  regard 
the  sensation  of  hunger  as  a  specific  e&ct  produced 
upon  the  nerves  connected  with  the  stomach,  the  final 
cause  of  whidi  is  sufficiently  obvious,  but  with  the  effi- 
cient cause  oi  which  we  are  totally  unacquainted.  We 
may  remark  with  respect  to  the  stomach,  that  there  is 
no  organ  possessed  of  specific  sensations,  the  feelings 
of  which  are  more  under  .the  infhience  of  habit.  This 
is  ai^arenti  both  with  respect  to  the  time  of  taking 


Sensation 
of  liuoger. 


food,  and  the  tiuantity  of  iC  wUdi  U'vequtrtd  ts  iMiify  fkfmk 
the  calls  of  huuger.  The  accidental  associations  of  the  w-p 
stomach  are  no  less  remarkable  than  those  of  the  pslite, 
so  that  we  often  experience  the  sensation  of  nsusea, 
where  there  is  nothing  in  the  body  in  question  to  pro> 
duce  vomiting,  except  its  possessing  a  taste  or  odour, « 
some  other  external  quality,  which  resemblss  s  sub. 
stance  that  has  a  directly  emetic  effect 


CHAP.  XVI. 

OF  ASSOCIATION,  HABIT,  IMITATION,  &C. 

Wx  have  frequently  had  occasion  to  reier  to  the  !<«« 
effects  of  associatidn,  and  it  will  therefiare  be  proper  to  Mi4 
five  some  account  of  its  origin  and  mode  of  operatioo. 
When  two  impressions  of  any  kind  have  been  mads 
upon  the  nervous  system,  and  repeated  together  for  s 
sufficient  number  of  times,  if  one  of  them  be  afterwsnb 
excited,  the  idea  of  the  other  neceaaarily  aoooeeds.  AU 
though  this  principle  was  not  overlooked  by  the  an* 
dents,  Locke  appears  to  have  been  the  first  who  dcsrlj 
saw  the  full  extent  of  its  operatians,  and  arranged  ihisi 
in  a  systemado  form.  A  still  more  minute  attention  vti 
afterwards  paid  to  It  by  Hartley,  who  made  it  the  boiii 
of  his  SjTStem,  and  extended  it  to  all  parts  of  the  animal 
economy,  both  physical  and  intellectual.  It  is,  iodeedi 
generally  admitted  that  he  carried  his  fiivoorite  do^ 
trine,  to  an  unreasonable  length ;  yet  we  are  disposed 
to  admit  that  its  influence  is  very  extensive,  and  of  sU 
most  constant  occurrence.  Our  object,  in  this  phcc, 
is  to  consider  association  so  far  only  as  it  relates  to 
physiology ;  and,  proceeding  upon  this  groand,  we  msv 
point  out  the  following  varieties,  or  modes,  in  wbidi 
this  principle  operates.  Peroeptieos  may  be  associated 
with  other  perceptions ;  they  may  also  be  aasocistcd 
with  ideas,  and  ideas  may  be  associated  with  eaoh  other. 
Perceptions  may  likewise  be  associated  with  mccbsni* 
oal  actions,  mechanical  actions  with  ideas,  and  with 
other  mechanical  actions ;  the  combination  which  is  the 
most  connected  with  our  subject,  is  the  association  of 
muscular  motions,  either  with  each  ether,  or  with  some 
affection  of  the  nerves. 

With  respect  to  the  associated  muscular  motions,  it  Am 
has  been  laid  down  as  a  general  rule  by  Darwin,  '^  thst  ^ 
all  animal  motions  which  have  oocorrad  at  the  same  ^ 
time,  or  in  immediate  succession,  become  so  coimectedi 
that  when  one  is  reproduced,  the  other  bais  a  tendency 
to  accompany  or  succeed  it."     Many  of  the  ordisiry 
actions  of  life  are  composed  of  a  number  of  individual 
operations,  which,  in  the  first  instance,  had  no  ncoes* 
sary  connexicm  with  each  other ;  but  yet,  if  the  con- 
junction be  sufficiently  repeated,  an  indisaolubie  asso- 
ciation is  produced.    On  this  account  it«beoorofsei« 
tremely  difficult  to  determine,  \n  many  cases,  whether 
any  particular  train  of  actions  is  eoaneded  together  bf 
association,  or  by  some  natural  law  of  the  oonatitation. 
This  difficulty  msy  sometimes  be  removed  by  ajcc^ 
taining  how  these  complex  actions  are  aoqnind.    la  At« 
the  case  of  progressive  motion,  as  in  walking,  we  en*  **^ 
ploy  a  number  of  muscles  in  different  parte  of  the  body, 
which  individually  serve  very  different  purposes;  wo 
alternately  contract  the  muscles  of  the  lower  cxneaii* 
ties ;  by  an  effort  of  the  loins  we  throw  the  weight  of 
the  body,  first  to  one  side,  and  then  to  the  other,  vhik 
we  move  the  upper  extremities  in  order  to  assist  in  pre* 
serving  the  body  in  a  perpendicular  poaition.     The  set 
of  waUJng,  which  eonsiste  of  xbm  coaplioated  tnin  of 
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^,  ictions,  we  know  can  only  be  aoqaired  by  lop^  pni^    mi  those  about  them.  Tiiii  hat  generally  been  regardc  d  Phfttoioi^. 
^  dee ;  and  we  may  affirm,  that  a  peraon  born  withplit    -aa  an  ultimate  fiiet,  a  cireumstanoe  which  we  are  unable  ^^^^i^^ 
legs,  who  ahould  afterwards  be  furnished  with  them,    to  explain,  although  we  cannot  doubt  of  iu  esistence. 
woald  be  no  more  able  to  walk  without  in«tmetion»    We  may  go  ao  far  incur  attempts  at  accounting  for  this 

than  to  play  upon  a  musical  instrument    Yet  these  aeries  of  facta  aa  to  assume,  that  when  an  action  has 
motions  become  ao  firmly  associated  together,  that  it    been  once  performed,  the  repetition  of  it  becomes  more 

requires  a  powerfhl  effort  of  the  will  to  perform  them  ea^,  and  farther,  that  it  is  more  easy  to  imitate  an 

ID  s  different  order ;  and  they  proceed  with  almost  as  action  that  passes  under  our  observation  than  to  fnvent 

much  regularity  as  the  motion  of  the  heart,  or  any  a  new  one.    But  although  the  physical  cause  of  imita- 

other  l^nction  over  which  the  will  has  no  con^.  tion  be  obscure,  the  fimu  cause  is  obvious ;  it  is  in  this 

^        There  are»  on  the  contraiy,  some  actions  strictly  voi-  way  that  we  acquire  the  first  rudiments  of  our  knoww 

V    lantsry,  and  which  also  require  the  co-operation  of  ladget  and  profit  bjr  the  inibrmation  of  those  who  have 

msny  muscles,  but  which  seem  to  have  a  necessary  oon^  preceded  us.  In  this  way  it  is  that  we  learn  to  form  the 

nexion  with  each  other.    In  the  act  of  swallowing,  the  articulate  sounda  which  constitute  speech,  which  is  the 

muscles  of  the  mouth,  lips,  cheeks,  tonj^e,  neck,  and  basis  of  all  education. 

^llet,  are  all  concerned,  and  they  act  m  such  a'man^        Speech  is  alu^ther  a  voluntary  act,  and  afibrdaan  Speech, 

ner,  and  in  such  an  order  with  respect  to  each  other,  OKample  of  a  process  composed  of  a  train  of  actions, 

as  all  to  contribute  to  produee  the  desired  effect  in  the  the  connexion  between  which  is  obscure,  although 

most  appropriate  manner.  Yet  we  find  that  the  newly-  the  different  steps  of  the  operation  are  easily  explain^, 

bora  infanti  immediately  after  birth,  swallowa  the  mo-  The  mecbaniam  of  apeech  haa  been  accurately  exa« 

tber's  milk  as  readily  aa  at  any  subsequent  period:  this  mined  and  satisfiictorily  explained  by  the  writers  an 

eunot,  therefore,  be  the  effect  of  association.  anatomy;  it  ia  sufficient  for  our  purpose  to  remarhy 

Another  principle  of  the'  animal  economy,  which  is  that  it  depends  upon  a  number  of  complicated  modona 

nearly  alliea  to  association,  is  habit,  which  consisto  in  a  of  various  muscles  belonging  to  the  tongue  and  iipe, 

{peculiar  atete  of  the  system,  induced  by  the  frequent  while  the  inflections  of  the  voice  are  pnMluced  by  ai». 

repetition  of  the  same  act    The  force  of  habit  is  too  other  set  of  muscles  connected*  with  the  upper  part  of 

weil  known  to  be  insisted  upon,  and  we  have  perpetual  the  larynx. 

illustration  of  the  truth  of  the  remark,  that  habit  is  a        The  power  which  we  poaseas  of  imiteting  articulate  Imiimilon 

second  nature ;  for  there  is  scarcely  any  impression,  sounds  and  the  inflections  of  the  voice,  is  so  far  differ^  or«rticu. 

however  diaagreeable,  to  which  we  do  not  become  re-  ent  from  the  ordinary  kinda  of  imitation,  as  the  perta  ^'^^ 

oonctled  by  habit.     The  effecto  of  habit  ate  the  most  concerned  are  concealed  from  the  eye,  so  as  to  render  "^^i*^** 

observable  in  those  operations  which  recur  only  after  it  venr  difficult  for  us  to  conceive  how  we  acquire  a 

certain  intervals,  such  aa  taking  food  and  going  to  reat.  knowledge  of  the  muscles  necessary  to  perfonn  the 

ai  When  the  usual  period  arrives,  we  experience  the  ac-  proper  actions.    We  can  only  judge  of  them  through 

customed  aensations ;  but,  if  we  powerfully  resist  the  the  medium  of  the  ear>  and  without  knowing  in  what 

calls  of  hunger,  or  the  inclination  for  aleep,  the  hunger  the  actual  change  consists,  yet  by  an  act  of  volition 

or  drowsiness  cease,  and  some  time  dapses  before  they  we  produce  a  certain  state  of  the  muscles  of  the  part, 

are  again  experienced,  thus  showing  that  they  do  not  which  enables  ua  to  form  the  same  tone  or  articulation, 

altogether  cfepend  upon  the  state  of  the  stomach,  or  the  It  has  been  conjectured  that,  by  repeated  trials,  we 

exhaustion  oi^the  nervous  system.    It  is  difficult  to  a^  discover  what  aensations  in  the  tongue  or  larynx  are 

lign  a  cause  for  these  periodical  accessions  of  habitoal  aooompanied  by  particular  sounds,  and  whenever  we 

feelings,  and  more  especially,  why  they  should  observe  wish  to  produce  these  sounds,  we  excite  the  same  aen- 

the  diurnal  period  of  twenty-four  hours*    It  would  be  sations.    But  even  admitting  the  truth  of  thia  hypo* 

curious  to  inquire,  whether,  by  any  voluntary  effort,  wo  thesis,  it  scarcely  explains  the  difficulty. 

could  BO  far  change  our  modes  of  life,  as  to  go  through        8ome  of  the  most  remarkable  actiona  of  the  anhnal  Sympathy, 

the  ordinary  routine  of  the  diurnal  actions  in  a  longer  body  are  those  which  we  refer  to  the  effect  of  symna* 

or  shorter  apace  of  time,  for  example,  in  thirty,  or  eigh-  thy.    There  is  aoaroely  a  motion  or  affection  that  takea 

teen  houra^      A  remarkable  effect  of  habit  upon  the  place  in  any  part  which  doea  not  give  rise  to  a  motion 

corporeal  organs  is  to  blunt  or  diminish  impressions  of  or  affleotion  of  some  other  part,  in  acme  caaes  depend* 

all  kinds,  ao  that  not  oiHy  do  we  acquire,  in  a  great  ing,  aa  it  appears,  upon  mere  continuity,  at  other  timea 

measure,  an  indifference  to  those  that  were  originally  being  conveyed  through  the  medram  of  the  nervea» 

agreeable ;  but  we  even  become,  within  certain  limita,  and  frequently,  as  far  as  we  can  judge,  connected 

insensible  to  pain.    There,  are,  on  the  contrary,  trains  merely  by  association.    But  there  are  also  cases  in 

of  actions  which  wereortgmally  almost  Indifferent,  that,  which  none  of  these  causes  can  be  suppmed  to  ope* 

by  habit,  become  essential  to  oar  enjoyment,  and  some«  rate ;  where  no  association  can  be  traced,  and  where 

times  almost  so  to  the  continuance  of  life.  there  is  nothing  in  the  physical  structure  of  the  body 

Another  very  important  principle  in  the  animal  eoo*  which  can  account  for  the  effect.    We  may  instance 

noray  ia  the  tendency  which  we  have  to  imitation,  aa  an  example  the  act  of  aneeaing^     Here*  in  order 

Strictly  speaking,  imitation  is  rather  a  complicated  se*  to  remove  an  irritation  from  the  nose,  we  force  a  cur« 

ries  of  actions  than  a  principle  or  faculty,  yet  it  seems  rent  of  air  through  the  nostrils,  which  is  acoompliahed 

to  depend  upon  a  peculiar  condition  of  the  system,  by  the  involuntary  contraction  of  the  diaphragm.    Aa 

or  some  of  ito  organs,  which  is  not  easily  to  be  referred  this  act  takes  place  in  the  newly  bom  child,  and  ia  in«> 

to  any  more  general  principle.    The  tendency  to  imi-  dependent  of  the  will,  it  cannot  be  referred  to  aaaooia* 

tation  appears  to  be  natural  to  the  constitution ;  fbr,  tion,  and  we  are  not  acquainted  with  any  circnmatance  ' 

we  observe,  in  children,  that  one  of  the  first  sjrmptoma  in  the  structure  of  the  nervous  system  which  can  ac- 

ef  intellect  which  they  display,  is  to  imitate  the  actiona  count  for  this  connexion  *. 

*  Gonidetable  light  hat  been  thxown  apon  this  aad  other  dndlsir  opeiathMM  hy  the  hileNi^iog  aitsovuiis  af  Mr.  Chadss  BsU  on  Iks 

Nflrvoos  SyatcD.    In  this  psrticulac  case  the  effect  may  prohsUy  be  explained  by  nervous  ccamfiien. 
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Phyitoiogy.  Bat  we  not  only  observe  the  eflbcti  of  eympetby  as 
operating  between  different  puts  of  the  same  mavrU 
doaly  but  elso  as  affecting  different  individuals.  And 
this  not  meielj  in  the  intellectual  operadons,  but  in 
.  the  phjaical  actions  of  the  system,  for  it  is  well  known, 
that  by  witnessing  pain  or  suffering  in  another,  the 
body  sometimes  actually  -becomes  arocted  in  a  similar 
manner.  The  tendency  to  fainting,  which  is  experien- 
ced by  the  sight  of  blood,  or  by  being  present  at  sur- 
gical operations,  and  still  more,  those  cases  in  which 
convulsions  are  excited  by  the  sight  of  an  individual 
labouring  under  such  diseases,  are  to  be  regarded  as 
examples  of  this  kind  of  transferred  sympathy.  To 
this  head  likewise  must  be  referred  many  of  the  exam- 
ples of  enthusiasm  and  fanaticism,  where  violent  ges- 
tures are  propagated  through  large  assemblies  of  peo« 
pie,  in  such  a  manner  as  to  prove  that  they  are,  at 
least  in  a  certain  degree,  beyond  the  control  of  the 
wiU. 

InttlDct ;  There  is  another  dass  of  actions,  which  are  of  a  pe* 
cttliar  nature,  and  are  generally  classed  together  as  de« 
pending  upon  the  same  principle,  which  are  styled  in« 
stinctive.  Instinct  may  be  defined  a  capacity  for  per« 
forming  actions  which  are  voluntary,  and  immediately 
conduce  to  some  useful  purpose,  but  which  are  not  ac- 
quired by  experience,  and  of  the  object  of  which  the 
animal  is  entirely  ignorant.  The  case  of  the  bird 
building  its  nest  has, been  frequently  referred' to  as  an 
example  of  an  instinctive  action.  The  animal,  al- 
though it  may  have  been  taken  from  its  mother  imme- 
diatdy  after  it  led  the  shell,  and  been  since  kept  con. 
fined  in  a  cage,  previouslv  to  laying  its  «ggs,  will  pre- 
pare its  nest  with  as  much  skill  as  if  it  had  lived  among 
other  birds,  and  built  a  nest  for  a  number  of  succes- 
sive seasons ;  yet  it  cannot  be  directed  either  by  imi- 
tation or  by  reaiion,  nor  can  we  suf^pose  that  there  is 
any  direct  impression  made  upon  any  part  of  the  body 
which  can  bring  about  the  effect.  It  would  seem  that 
in  this  case  a  particular  state  of  the  brain  existo,  which 
leads  to  a  certain  siction,  similar  to  what  in  other  cases 
is  induced  by  imitation,  association,  or  by  reason. 
There  are  other  kinds  of  instinct,  wheze  we  can  trace 
the  effect  produced  to  a  direct  impression  upon  a  nerve 
or  organ  of  sensiv  such  as  where  the  smell  preventa  an 
animal  from  eating  food  which  is  not  adapted  to  the 
state  of  its  digestive  organs.  Here  the  impression  up- 
on the  olfactory  nerve  is  alone  sufficient  to  produce  an 
effect,  which  in  the  human  species  is  derived  from  a 
more  complicated  feeling,  partly  from  instruction,  paru 
ly  from  association,  and  in  part  from  reason,  combined 
probably,  in  some  degree,  with  an  immediate  effect  up- 
on the  organs  of  sense. 

Proof!  of.  The  phenomena  of  instinct  appear  to  be  so  clearly 
mariced  among  the  inferior  animals,  that  its  existence, 
as  applicable  to  them,  has  been  seldom  doubted,  and 
except  Darwin,  there  1$  perhaps  no  writer  who  has  at- 
tempted to  argue  directly  against  it.  He  proceeds  up- 
on the  principle,  that  as  instinct  is  a  kind  of  blind  im- 
pulse, directly  the  reverse  of  reason,  it  should  always 
proceed  in  the  same  uniform  track,  and  he  endeavours 
to  show  that  in  those  actions,  which  are  generally  re- 
garded as  instinctive,  such  as  the  building  of  nests,  we 
discover  some  symptoms  of  reason,  in  the  adaptation 
of  means  to  peculiar  and  extraordinary  circumstances. 
But  to  this  argument  it  may  be  replied,  that  in  con- 
tending for  the  operation  of  instinct  we  do  not  propose 
entirely  to  exclucie  that  of  reason,  on  the  contrary,  it  is 
more  probable  that,  they  both  co-operate  to  the  same 


end,  Ae  one  aapplyinff  the  defidendes  of  the  other.  Pk^ 
But  there  ia  no  ground  tor  conduding  thA  instODctcoQ-  W^ 
sists  in  this  blind  duection  to  certain  objects,  it  seemi 
rather  to  prompt  the  animal  to  pcHrform  theactkm  vol 
the  manner  the  beat  adapted  fat  the  object  m  view,  to 
fn  resembling  the  effect  of  reason,  but  differing  fWin 
reason  in  the  mode  in  which  the  impression  is  received 
into  the  mind. 

It  has  been  a  subject  of  discussion  among  metspby*  Dsea 
sicians,  whether  man  possesses  the  faculty  of  iunmct,  P«ni 
or  whether  the  actions,  which  atfirat  view  res'^mble*^^ 
instinct,  may  not  with  mora  propriety  be  refenedio 
other  prinoijples.    The  disdples  of  Lod»  are,  for  the 
most  part,  disposed  to  deny  the  existence  of  instinctive 
actions,  and  refer  to  association,  habit,  eympathy,  or  to 
some  other  nrinciple*  the  effects  which  other  writets 
have  referred  to  instinct    Reid,  on  the  contrary,  md 
his  followera,  suppose  that  many  of  our  operations  sie 
innate  or  instinctive,  depending  upon  the  nature  oi 
original  laws  of  our  constitution,  independent  of  soy 
circumstances  either  internal  or  externaL    That  the 
latter  class  of  philoeophen  have  unneceasarily  multi- 
plied these  innate  actions,  and  even,  on  some  ocessioDs, 
carried  them  to  a  ridiculous  excess,  is  generally  sd- 
mitted,  but,  on  the  other  hand,  we  conceive  tbit  tbdi 
antagonists  have  not  unfrequently  failed  in  their  st* 
tempts  to  explain  various  operations  of  the  animal  90fh 
nomy  by  their  favourite  doctrine  of  association.    We 
are  disposed  to  conclude,  with  respect  to  this  poiat, 
that  while  brutes  are  guided  principally  by  inttioct, 
combined  with  aome  portion  of  reason,  man,  althoogh 
possessed  of  an  infinitely  higher  degree  of  rassoo,  ii 
Jiot  without  some  share  of  instinct. 

Although  the  imagination  is  a  fsiiculty  of  a  purely  la-  M 
tellectual  nature,  yet  its  action  upon  the  body  and  iti  »•  ' 
functions  is  so  remarkable,  as  to  render  it  necessary  fw 
us  to  notice  it  in  this  pkoe.  It  acts  not  only  upon  the 
nervous  system,  which  might  be  supposed  more  sdspu 
ed  for  its  operations,  but  lUcewise  upon  tJie  circnlstioo, 
the  respiration,  and  the  digestion;  in  short,  it  is  one  of 
the  meet  powerful  agents  over  the  animal  economy. 
The  history  of  medicine  abounds  with  exan|>les  of  the 
effect  of  the  imagination,  so  that  it  frequently  reqaira 
the  greatest  sagacity  in  the  practitioi*er  to  distingmih 
between  the  physical  effects  of  remedies  and  their  tU 
feet  upon  the  imagination.  Some  of  the  moat  remsrk« 
able  illustrations  of  the  power  oi  the  imagination  wete 
afforded  by  the  operations  of  animal  magnetism,  sad 
more  lately  by  those  of  the  metallic  tractors*  Indeed, 
so  powerful  was  the  influence  of  the  tracton  over  the 
body,  and  so  much  beyond  any  thing  that  could  have 
been  anticipated,  that  it  was  along  time  before  the  ioh 
position  was  detected,  not  indeed  until  itbad  beenprovsd 
that,  by  proper  management,  similar  effecUmi^he 
produced  without  the  aid  of  these*  supposed  sgenti. 
In  this  point  of  view,  theexp^mentsof  Or,  Hsygarth 
Btb  of  great  value,  where  he  imitatCNi  the  operation  of 
the  tractora,  in  the  removal  of  severe  and  obstinite 
diseases,  by  applying  bits  of  wood  to  the  patisnci, 
while  their  minds  were  impressed  with  the  belief  thit 
they  were  to  receive  some  myUerioua  influence  from 
the  application.  He  found,  that  in  this  way  obstiasle 
pains  of  the  limbs,  that  had  long  resisted  all  remedies 
were  suddenly  removed,  joints  that  were  immovcsbls 
were  restored  to  motion,  and,  in  short,  it  becsme  difi* 
cult  to  say  how  far  its  operations  might  not  extend  We 
can  have  no  doubt,  that  in  this  way  we  are  to  aocoimt 
for  some  of  the  pretended  miracles  of  the  ignorant  sad 
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W0flr.  Mt  BgBi;  imnf  of  tbe  wonderfU  trie»  thftt  are  oare* 

Y^^  cord  are  iduslly  trae,  but  the  inference  that  was  drawn 

fnm  them  ia  false,  and  we  must  ascribe  to  the  imagi* 

fistiott  of  the  patients  themselveSj  the  effects  which 

they  attributed  to  sttpematund  agency. 


CHAP.  XVII. 

OP  TOUnOVf  AKD  THE  PASSIONS. 

lioQ.    We  bare  frequently  had  occasion  to  refer  to  the  ope- 
ntions  of  the  will,  and  to  the  connexion  which  it  has 
with  the  action  of  the  masdes,  upon  which  is  founded 
the  division  of  muscular  motions  into  the  two  classes 
of  volantary  and  involuntary.    It  will  be  necessary  for 
us  to  make  a  few  obsenritions  upon  both  these  pomts ; 
first  upon  the  mode  in  which  volition  produces  its  ef- 
ftctf  upon  the  muscles,  and,  in  the  second  place,  upon 
the  cause  of  the  difference  between  the  voluntary  and 
the  involuntary  musdea. 
«7     The  act  of  volition  is  connected  with   the  brain. 
*     wfafle  the  exercise  of  it  depends  upon  the  co-operation 
of  the  nerves  and  mnsdes,  and  no  volition  can  become 
effective,  unless  the  brain,  the  nerve,  and  the  muscle^ 
be  each  of  them  in  a  sound  state.    The  nature  of  the 
connexion  between  them  is  very  much  concealed  from 
oar  view,  but  we  know  that  when  the  mind  forms  a 
voKtton,  we  acquire  a  feeling  of  power,  and  that  the 
effect  instantly  fellows  without  our  tbeing  at  alt  ac- 
quainted with  the  nature  of  the  process,  or  with  the 
mode- in  whidi  the  diflbrent  parts  of  the  operation  are 
connected  ti^ether.     We  have  sufficient  proof  that  the 
nerve  is  the  medium  through  which  the  impression  is 
tmnsmitted  from  the  brain  to  die  muscle,  and  indeed 
wc  have  every  reason  to  suppose,  that  the  great  use  of 
the  nerves  that  are  sent  to  the  voluntary  muscles  is  to 
pisce  them  under  the  conttx>l  of  the  will.    It  fellows 
that  some  chMige  must  be  induced  upon  each  of  thes^ 
three  parts,  and  that  in  regular  succession  ;  first  upon 
the  brain,  then  upon  the  nerve,  and,  lastly,  upon  the 
nmsde ;  but  we  are  totally  ignorant  of  the  nature  of 
the  d)ange  that  takes  nlace  in  the  two  first,  as  well  as 
of  the  mode  in  whioi  they  are  connected  together. 
[  ^y^fy  ^'^  mdeed'  attenipted  to  explain  this  pomt,  by 
*  reibring  the  actions  of  tne  nervous  system  to  vibra- 
tions^ but  we  conceive  that  his  system  is  without  proof, 
and,  even  If  k  were  adopted,  would  throw  little  light 
voaa  the  Bubjeet    fn^  order  that  the  hypothesis  of 
Hartley  be  established,  it  would  be  necessary  to  show^ 
that  the  changea  of  the  nervous  system  consist  in  a  vi* 
bratory  motion  among  its  particles.    Now  we  appre- 
hend that  no  proof  of  this  kmd  has  ever  been  adduced. 
We  conceive  that  they  do  not  exhibit  any  characteristic 
of  this  kind  of  motion,  and  that  there  is  not  a  sin|^le 
dicnmstanee  which  affords  any  direct  evidence  of  ita 
ciistenoe.     Nor  do  we  think  that  any  light  would  be 
thrown  upon  the  snbject  by  admitting  the  existence 
of  this  motion  among  the  partieles  of  the  nervous  mat- 
^1  or  that  we  can  have  any  dear  conception  of  the 
manner  in  which  this  vibratory  motion  could  produce 
those  effects  which  originate  in  the  action  of  the  brain 
>Pd  nerves,  or  that  it  tenda  to  explain  the  connexion 
between  the  material  and  the  intefiectuat  parts  of  our 
fenie. 

It  appears  then,  that  althouffh  we  are  so  well  ac- 
quainted with  the  phenomena  of  voluntary  motioUy  we 
ire  ignorant  of  the  series  of  changes  by  which  it  is  ef- 
fected.   The  uitimate  otgects  of  voluntary  motioa  are 
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eertain  actions  of  the  or^ns  of  speech  and  of  the  mas-  Physiology. 
tdes  connected  with  the  joints;  and  we  may  class  them  ^■^■V'*^ 
under  two  divisions,  or  consider  them  as  existing  in 
two  states,  which  may  be  termed  direct  and  remote ; 
the  first  comprising  those  cases  where  the  will  is  im- 
mediately directed  to  the  contraction  of  the  muscle ; 
the  second,  where  we  overlook  the  action  of  the  muscle, 
and  only  regard  the  effect  that  is  to  be  produced  by  it 
These  two  varieties  are  well  illustrated  m  the  learning 
efainy  mechanical  art;    here,  in  the   first  instance, 
we  only  think  of  the  particular  motion  of  the  hands  or 
fingers,  whereas  afterwards,  as  these  become  familiar 
to  us»  our  attention  is  directed  solely  to  the  effect  that 
.is  produced  by  them. 

It  has  been  remarked  that  the  idea  or  consciousness  Power,  in 
of  power  always  enters  into  our  volitions ;  and'  it  may  ^^^^ " 
be  proper  to  inquire  tn  what  this  consists,  or  how  it  is  ^'••**^*' 
exercised.    The  effect  to  be  produced  is  the  contrac- 
tion of  certain  muscles,  but  these  are  not  the  objects 
of  the  will,  because,  in  most  cases,  we  are  entirely  un- 
conscious or  ignorant  of  their  existence.    We  know, 
by  previous  experience^  that  certain  feelings  are  asso- 
ciated with  certain  motions,  and  we  seem  to  have  the 
capacity  of  reproducing  these  feelings  at  pleasure,  so 
that  the  idea  which  we  have  of  power  would  appear  to 
consist  in  the  recollection  of  these  feelings ;    beyond 
this  we  have  no  knowledge  of  the  nature  of  the  opera- 
tion. 

The  second  class  of  muscular  motions  are  the  in-  Involunu- 
Voluntary,    or    those  which    originate  in    something  ry  motloni. 
which  acts  upon  the  muscle  independently  of  the  will  t 
to  this  class  belong  the  contraction  of  the  heart  and  of 
the  diaphrajraif  and  generally  of  those  muscles  which 
ai'e  subservient  to  the  vital  functions.    The  contrac* 
tions  of  the  muscular  expansions  are  involuntary,  as 
well  as  of  the  muscular  fibres  that  are  attached  to  ves« 
sels  of  all  d^criptions.    Although  there  are  some  mus- 
cular organs  that  partake  of  both  these  kinds  of  mo- 
tions, yet,  for  the  most  part,  each  one  has  its  appro- 
priate  action,   either  voluntary   or  involuntary.      It  Difference 
nence  becomes  a  question  on  what  this  difference  de-  between 
pends ;  whether  there  be  any  thing  in  the  structure  rf  voluntary 
the  muscle  itself,  or  in  its  connexion  with  any  other  'untanr**" 
part,  which  can  account  fe^  this  difference  of  action,  mo^. 
Although  there  is  a  considerable  difficulty  in  deter- 
mining this  point,  as  indeed  is  the  case  with  eveiy 
Aing  that  respects  this  department  of  physiology,  it 
appears  probable  that  the  difference  depends,  in  part  at 
least,  upon  the  kind  of  nerves  that  are  sent  to  the 
muscular  fibres,  and  especially,  whether  the  nerves  pro- 
ceed immediately  from  the  brain  and  spinal  marrow^^ 
or  from  some  of  the  ganglia.    As  a  general  fact,  it 
may  be  stated,  that  the  nerves  which  place  a  muscle 
under  the  control  of  the  will,  proceed  from  the  former 
source,  while  the  mere  sensibility  of  a  part  is  produced 
by  its  nervous  connexion  with  the  |;anglia.    The  mus- 
cles at  speech  and  of  locomotion^  m  a  sound  state  of 
the  body,  are  completely  voluntary;  those  that  beloiy 
to  the  vital  functions  are  involuntary,  while  the  orgamc 
functions  are  immediate  between  the  two  in  this  re- 
spect ;  and  it  will  be  found  that  the  origin  of  their 
nerves  corresponds  generally  to  tbehr  degree  of  volun- 
tary power.  ^ 

Among  the  parts  of  the  animaT  economy  ^'^^^  IJIJL*^**' 
serve  as  a  connecting  link  between  the  physical  and  ■""** 
intellectual  functions,  we  niay  place  the  passions.    Al- 
though, in  the  first  instance,,  they  belong  exclusively 
to  the  intellectual  functions,,  yet  they  d^epend  so  much 
upon  our  corporeal  organixatian,  and  have  so  powerful 

4  r 
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Phytiufogj.  an  influence  oyer  it«  that  they  become  an  interesting 
^"^'■"^^  object  of  attention  to  the  physiologist    The  passions 
depend  for  their  existence  upon  the  combineu  opera- 
tion of  impressions  made  upon  the  external  senses,  and 
the  previous  state  of  the  nervous  system,  either  as  de« 
rivea  from  original  organization,  or  from  the  effect  of 
previous  impressions.    But  in  whatever  way  the  pas- 
sions be  themselves  excited,  it  appears  to  Be  on  the 
organic  functions  that  they  exert  their  influence.    An 
impression  made  upon  the  eye,  combined  with  some 
previous  idea  of  pain  or  danger,  produces  the  passion 
of  fear,  and  the  effects  of  fear  manifest  themselves  upon 
the  action  of  the  heart,  causing  it  to  throb  violently,  or 
almost  to  suspend  its  motion,  according  to  the  constitu- 
tion of  the  individual,  and  the  degree  of  effect  pro- 
duced.   Nor  is  it  upon  the  circulation  alone  that  ^e 
influepce  q£  the  passions  is  experienced ;  the  respira- 
tion is  no  less  under  their  influence,  and  is  affected  in 
an  equally  evident  manner  by  surprise,  while  there  are 
other  emotions  which  produce  their  appropriate  opera- 
tion upon  the  digestive  or  secretory  organs.   It  follows, 
from  these  considerations,  that  the  passions  are,  in  a 
great  measure,  innate,  or  that  different  individuals,  al- 
though placed  in  the  same  circumstances«  will  have 
different  passions  excited,  or,  at  least,  different  degrees 
of  the  same  passion.    But  it  is  not  only  the  organiza- 
tion which  influences  the  passions,  the  reverse  of  this 
operation  takes  place ;  the  passions  have  the  power  of 
affecting  the  organization,  and,  of  course,  the  functions 
depending  upon  it     If  a  violent  emotion  of  any  kind 
produces  a  temporary  derangement  of  the  stomach,  it 
18  easy  to  suppose  that  a  continued  action,  or  frequent 
recurrence  of  these  feelings,  may  permanently  affect  it, 
producing,  in  the  first  instance,  a  functional,  and  at 
length  a  structural  disease  of  the  organ. 
CraRlology      The  remarks  which  have  been  made  above,  respect- 
and  Cran-    ing  the  connexion  between  the  physical  structure  and 
loscopj.       ^{^^  intellectual  functions,  lead  us  to  the  subjects  of  era- 
niology  and  cranioscopy-^topics  which  have  of  late  ez- 
ercisra  so  much  of  the  ingenuity  both  of  the  anatomists 
and  the  physiologists.     These  sciences  are  founded 
upon  the  position,  that  the  character  of  the  individual 
depends  upon  the  structure  of  the  brain;  that  this  af- 
fects its  external  form ;  and  that  this  form,  and  conse- 
quently the  character^  may  be  detected  by  an  exami- 
nation of  the  skulL    Many  insulated  facts  had  been  ob- 
'  served  which  appeared  to  countenance  this  doctrine, 
but  it  was  not  until  the  publication  of  Dr.  Gall  that 
these  speculations  apsumed  a  regular  form,  and  were 
entitled  to  the  rank  of  a  scientific  hypothesis.    This 
writer,  in  conjunction  with  Dr.  Spurzheim,  endeavours 
to  prove,  that  particular  faculties  of  the  mind  have  their 
seat  in  particular  parts  of  the  brain,  and  that  the  indi- 
vidual wilt  be  distinguished  for  certain  faculties,  ac- 
cording to  the  proportional  size  of  the  appropriate  cere- 
bral organ.    It  is  farther  maintained,  that  these  organs 
are  seated  in  the  convolutions  of  the  cerebrum ;  that 
they  impress  their  form  and  size  on  the  skull ;  and  may 
be  perceived  bjr  an  external  examination  of  the  head. 
Remarks.         "^^^^  subject  involves  several  topics  of  inquiry,  which 
are»  to  a  certain  extent,  independent  of  each  other.  We 
must  first  inquire,  whether  there  actually  be  this  divi- 
sion of  the  brain  into  distindt  parts,  each  serving  as  the 
seat  of  an  intellectual  function ;  in  Uie  second  place, 
whether  these  organs  be  situated  in  the  external  part 
of  the  cerebral  mass ;  and,  thirdly,  whether  they  can 
impress  their  form  upon  the  skull,  so  as  to  admit  of  be- 
ing detected  by  an  exammation  with  the  hand.    The 
controversy  which  has  been  excited  on  this  subject  can 


imlv  be  determined  by  the  careful  exmunatioaof  fscU,Phj^ 
and  the  proper  deductions  from  them.    We  should  ob«  '^^r* 
serve  the  effects  of  partial  diseases  or  injuries  of  the 
brain,    noticing   their   connexion   or  correspoudenoe 
with  the  diff*erent  faculties ;  and  conversely,  in  those 
cases  where  individuals  have  exhibited  very  strongly 
marked  characters,  either  from  the  undue  manifests- 
tion  of  certain  faculties,  or  from  their  absence,  we  mttst 
endeavour  to  learn  how  far  the  brain  j^nd  the  skoU 
have  possessed  a  figure  which  would  4^ve, enabled  us 
to  detect  them.    To  a  certain  extent  this  has  been  tt< 
tempted  by  Dra.  Gall  and  Spurzheim,  and  is  profess- 
edly the  basis  on  which  they  have  built  their  hypothe- 
sis ;  but  we  conceive  that  they  have  been  two  litUe  care* 
ful  in  the  selection  of  facts,  and  too  habty  in  their  ge- 
neralization of  them.    At  present,  therefore,  we  shall 
not  Venture  to  decide  upon  the  truth  of  the  doctrme, 
and  shall  only  remark  concerning  it,  that  we  think 
there  are  some  strong  facts  which  tend  to  the  oondtt- 
sion,  that  the  functions  of  the  brain  are  rather  attached 
to  the  whole,  as  one  organ,  than  to  each  of  its  iodivi* 
dual  parts ;  that  it  ia  antecedently  more  probable  that 
the  internal  parts  of  the  brain  should  be  the  seat  of  its 
difl^erent  functions,  provided  this  division  of  functions 
actually  exists ;  and  farther,  we  are  disposed  to  regard 
the  classification  and  arrangement  of  raculties,  which 
have  been  proposed  by  the  advocates  of  the  doctrine,  as 
not  those  which  would  follow  from  a  correct  knowledge 
of  the  human  understanding.    It  will  be  obvious  thst 
some  of  these  objections  apply  to  the  doctrine  itself, 
while  others  are  rather  to  be  considered  as  beloDgiog 
to  the  method  in  which  it  has  been  developed  by  Dr. 
Gall  and  his  disciples. 

The  science  of  physiognorov  is  nearly  allied  to  thstphjaf 
of  cranioscopy,  so  far  as  it  professes  to  judge  of  the  in-oif>  | 
ternal  faculties  by  external  characters;  but  it  employs 
a  different  set  of^  parts  for  this  purpose,  viz.  the  foim 
and  expression  of  the  face.  It  must  be  admitted  as  a 
matter  of  fact,  that  all  persons  of  anj  degree  of  reflect 
tion  are  physiognomists ;  that  they  form  an  (pinion  of 
the  character  of  individuals  from  the  inapection  of  thcii 
countenance;  and  that  they  do  this,  as  it  were,  invoho- 
tarily,  bv  having  acquired  an  experimental  conviction  of 
the  truth  of  their  observations.  And  it  ia  not  difficult  to 
account  for  this  correspondence  between  the  charscter 
and  the  expressicm  of  the  countenance.  The  musdes 
of  the  face  are  the  great  instruments  for  expressisg  the 
passions ;  and  when  any  passion  is-strongly  exdted,  snd 
frequently  repeated,  the  soft  parts  acquire  a  tendency 
to  certain  positions,  even  when  Che  correroonding  emo- 
tion no  longer  exists.  Nor  is  it  going  beyond  the  li- 
mits of  probability  to  assume,  that  the  tendons,  sod 
even  the  hard  parts,  may  have  their  form  pennanently 
altered  by  the  action  of  the  musdes,  mo  as  not  merely 
to  produce  a  permanent  change  in  the  expression  oftk 
features,  but  even,  in  some  meaaurct  to  alter  the  shape 
of  the  face. 


CHAP.  XVIII. 

OF  TEMPERAMSNTS  AND  VARICTIE&  I 

Besides  these  differences  in  the  form  and  stmotoieTe^ 
of  the  brain  and  the  contiguous  parts,  there  are  othera^* 
original  differences,  of  a  more  deaded  and  less  eqainn 
cal  nature,  in  the  general  organization  of  the  body. 
When  these  belong  to  a  certain  number  of  indiv'doals 
only,  they  are  styled  temperaments  {  but  when  they  cs- 
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Mogy.ist  in  large  cnmniunities,  and  appear  to  be  attached  to  And  tlie  first,  as  well  at  the  most  iotereitingf  ni^uiiy  Physiology* 

^'^  pecoliar  countries  or  oliiaates,  they  are  termed  varieties,  which  presents  itself,  respects  the  common  ori^m  of  '-^"V^^ 

The  ancients  were  very  attentive  to  the  discrimination  the  different  varieties ;  whether,  for  example,  the  Euro- 

of  temperaments^  and  traced  out  their  distinguishing  pean  and  the  African  proceed  from  one  common  atock, 

features  with  considerable  acuteness.     A  large  part  of  or  whether  they  are  derived  from  different  parents, 

the  pathology  of  Hippocrates  and  of  Galen  is  founded  each  of  whom  were  possessed  of  the  characters  of  their 

upon  the  supposed  knowledge  of  temperaments,  and  respective  descendants  ? 

of  the  influence  of  external  agents  upon  them.    As  is  The  above  question  is  one  of  very  difficult  solution,  Beaarki 

usually  the  case  on  these  subjects,  we  find,  in  the  in  which  we  have  little  to  guide  us  except  doubtful  on  the  ori- 

writings  of  these  authors,  a  mixture  of  correct  observa*  analogies,  and  considerations  which  apj^lv  only  in  anS^n  ^^  ^^ 

tjon  with  false  hypothesis.    The  four  temperaments  indirect  way  to  the  subject  under  consideration.    ^^^^^"uL 

were  formed  upon  the  principle  of  their  being  a  dispro-  the  first  place,  it  may  be  remarked,  that  we  are  not  ac*  ^* 

portion  between  the  four  constituents  of  the  blood,  and  quainted  with  any  natural  causes  now  in  operation, 

tbey  were  accordingly  named,  sanguine,  choleric,  phlegm  which  would  appear  adequate  to  effect  the  change  In 

natic,  and  melancholic— >names  which  are  still  retained,  question.    It  is  also  asserted,  that  from  the  earliest  re- 

althoogh  the  hypothesis  whence  they  were  derived  cords  of  history,  the  same  varieties  existed  among  the 

has  been  long  discarded.  individuals  of  the  human  species  as  at  the  present 

iBt  of.    Various  writers  among  the  modems  have  formed  day  *•    Nor  do  we  see  those  gradations  which  might 

classifications  of  temperamenta,' some  professing  to  pro«  have  been  expected  to  take  place,  were  the  varieties 

ceed  entirely^  upon  new  observations, '  while  others  the  mere  result  of  external  causes,  which  may  be  aup- 

have  taken  Hippocrates's  arrangement  for  their  basis,  posed  to  operate  upon^the  human  body  in  all  different 

only  attempting  to  adapt  it  to  the  modem  improve*  degrees.    There  are  likewise  instances  of  tribes  be*. 

menu  iii  science.    We  conceive  that  there  is  a  real  longing  to  different  varieties,  living  in  the  same  ooun- 

foundation  for  all  the  temperaments  of  Hippocrates,  try,  and  even  pursuing  the  same  habita  and^  modes  of 

although,  as  they  depend*  upon  such  very  erroneous  life,  yet  where  they  each  of  them  retain  theur  peculiar . 

opinions,  it  may  appear  absurd  to  retain  the  old  appeU  character,  without  any  approach  to  the  production  of 

lations.    We  should  be  disposed  to  substitute  for  them  an  intermediate  species. 

the  following,  vascular,  tonic,  atonic  or  relaxed,  and  But  although  tnese  considerations  mav  weigh  in  fa-  ProbaUf 

muscular,   corresponding  to  those  above  mentioned,  vour  of  the  hypothesis  which  supposes  the  human  race  ^''^'^  ^''^ 

and,  if  we  add  to  these  &e  nervous,  after  the  example  to  have  proceeded  from  more  than  one  origin,  there  are  P"'' 

of  Dr.  Gregory,  we  conceive  that  we  shall  possess  a  some  powerful  argumento  which  induce  ua  to  conclude 

classification,  in  which  we  may  arrange  all  those  indi-  that  they  are  all  the  descendanta  of  one  pair.    These 

viduals  who  possess  any  peculiarities  that  are  sufficient-  argumenta  principally  consist  in  analogies  taken  from 

ly  well  marked,  and  are,  at  the  same  time,  common  to  the  inferior  animals,  where  we  observe  varieties  pro- 

any  number  of  individuals.    The  cause  of  the  differ-  duced»  more  considerable  than  those  among  the  hu« 

ent  temperaments  may  be  attributed  partly  to  an  ori-  man  race,  yet  all  derived  from  a  common  atodc.^    The 

ginal  difference  in  the  physical  structure  of  the  body,  different    kinds  of  dogs,    which  are  so  familiar    to 

and  partly  to  a  difference  in  the  powers  of  contractility  us,  differ  more  from  each  other  than  the  Eurqpean    . 

and  sensibility.    Without  going  into  minute  detail,  we  does  from  the  African,  and  they  seem  equally  disposed 

may  conceive  of  the  vascular  temperament  as  depend-  to  be  permanent,  and  to  be  unaffected  by  external  cir-* 

ing  upon  the  fluids  existing  in  too  large  a  proportion  cumstances,  yet  naturalista  are  generally  agreed  in  re* 

to  the  solids,  while,  at  the  same  time,  Uie  system  pos-  ferring  them  all  to  one  origin.    And  althoogb  we  are 

txxm  a  considerable  share  of  both  contractility  and  disposed,  when  speaking  of  the  general  fact,  to  remark 

sensibility.     The  tonic  temperament  appears  to  be  the  upon  the  permanency  of  the  varieties  of  the  human 

one  in  which  the  structure  of  the  body,  as  well  as  ita  race,  and  upon  the  little  effect  which  external  circum* 

appropriate  powers,  are  the  most  correctly  balanced,  stances  produce  upon  them,  yet  thid  is  not  absolutely 

while  in  the  relaxed  or  atonic,  we  have  the  excess  of  the  case.    There  are  some  instances,  where  the  chan- 

fiaids,  as  is  the  case  in  the  vascular,  but  along  with  ges  produced  by  civilixation  upon  man,  are  almost  as 

this,  a  deficiency  of  both  contractility  and  sensibility,  obvious  as  those  of  domestication  upon  brutes,  and  al- . 

The  muscular  and  the  nervous  temperamenta  derive  though  it  would  be  very  difficult  to  conceive  of  theme-, 

their  respective  characters  from  the  disproportion  be-  tamorphosis,  as  occurring  in  the  course  of  only  two  or 

tween  these  two  powers,  the  first  having  an  excess  of  three  successive  stages,  it  may  be  conceivecl  to  take 

contractility,  and  the  second  of  sensibility.    Few  indi-  place  through  a  sufficient  number  of  gradations, 

viduals  possess  these  characters  in  the  extreme  degree.  If  we  are  then  to  admit  of  the  possibility  of  this  How  pro* 

and  in  those  cases  where  they  have  been  the  most  change,  our  next  inquiry  will  be  into  the  means  byduced? 

strongly  marked  by  nature,  education,  peculiar  modes  which  it  is  accomplisned ;  and  there  appear  to  be  two 

of  life,  and  various  other  causes,  have  so  far  modified  methods  in  which  we  may  conceive  of  this  effect,  al« 

or  counteracted  them,  as  materially  to  diminish  their  though  we  may  doubt  whether  they  be  altogether  ad»- 

f  ffect,  but  atill  there  appear  sufficient  ground  to  admit  quate  to  the  object,  and  whether  there  may  not  be 

of  their  existence,  as  entering  into  the  original  ele*  some  farther  principle  in  operation  which  ia  atill  un- 

menta  of  our  constitution.  known  to  us. .  The  two  circumstances  to  which  we  re- 

^     ^  The  classification  of  mankind  into  the  different  va-  fer  are  the  effects  of  what  is  called  domestication,  and 

rieties,  and  the  description  of  the  circumstances  in  the  tendency  which  there  seems  to  be  to  the  perpetua- 

whidi  they  differ  from  each  other,  belong  rather  to  the  ting  any  accidental  variety  which  may  occur  in  the 

province  of  natural  history  or  anatomy  than  to  that  of  form  or  organisation  of  the  body.     It  will  be  unneces- 

pbysiology ;  but  there  are  some  pointa  connected  with  aary  for  us  to  make  any  remarks  upon  the  change 

the  subject  which  will  properly  fall  under  our  notice,  which  is  produced  by  domestication,  ita  power  in  2- 

*  lliis  fiMt  has  bem  ranaduhly  osafinnsd  by  the  painlHigs  in  the  Egyptian  tomb,  diasoreied  by  ficboni 
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PHftiology.  tering  both  the  form  of  the  body*  afl  well  as  its  fono  attempted  to  connect  the  human  race  with  soDe  oTdttFl^MgiJ 

^"""V*"^  tidnft,  being  too  well  known  to  require  illuitration.  simie,  and  so  far  as  the  shape  of  the  skull  is  concern*  ^^r^ 

Our  object  at  present  will  be^  to  inquire  whether  we  ed,  we  find,  that  if  we  place  at  one  end  of  the  seriei  i 

are  warranted  in  extending  the  analogy  to  the  human  very  perfect  European  skull^  and  proceed  through  the 

.species.   It  is  admitted,  that  we  are  not  able  to  adduce  other  varieties  to  the  African,  and  so  on  to  the  oanng- 

any  facts  of  so  direct  and  striking  a  nature,  as  applica-  outang,  there  is  actually  a  degree  of  resemhlance  he* 

ble  to  man^^  but  still  we  conceive  that  here  the  opera-  tween  the  two  latter,  with  respect  to  some  of  the  moit 

tion  of  refinement  and  a  high  state  of  civilization  is'  remarkable  features  in  the  fbrm  of  the  bones.    Nor  is 

sufficiently  apparent.     In  those  countries  where  the  this  diflTerence  altogether  confined  to  the  shape  of  the 

difference  of  habits  between  the  higher  and  lower  skull,  although  it  is  the  most  obviously  marked  in  this 

classes  exists  in  the  greatest  degree,  and  where,  from  part ;  so  that,  upon  the  whole,  we  may  be  justified  in 

moral  and  political  causes,  the  classes  are  kept  the  most  the  assertion,  that  the  African  constitutes  a  less  perfect 

distinct,  an  obvious  difference  may  be  observed  in  the  specimen  of  the  human  form  than  the  European.    How 

form  and  organization,  although  the  whole  community  far  this  inferiority  of  form  may  be  extended  to  the  in« 

may  have  originally  belonged  to  the  same  variety.  tellectual  faculties  it  does  not  belong  to  our  subject  to 

With  respect  to  the  other  principle  to  which  we  re-  investigate, 
ferred,  there  are  some  individual  facts  that  bear  very 
strongly  upon  the  question,  although  it  perhaps  may 

be  doubtea  whether  it  be  of  general  operation.    The  ^  CHAP.  XIX. 

art,  which  has  been  carried  to  so  great  an  extent  in  this 

country,  of  improving  the  breed  S^  cattle,  depends  upon  of  sleep,  and  drcamiko. 
the  power  which  we  possess  of  perpetuating  in  the  off- 
spring any  peculiarity  in  the  parent.  But  the  most  'Wc  have  now  been  considering  the  functions  ind  Of ikif. 
curious  facts  are  those  In  which  a  deviation  from  the  powers  of  the  living  body  as  acting  according  to  certain  f^^ 
ordinary  fbrm  or  organization  of  an  animid,  which  general  laws,  and  proceeding  in  a  regular  course  with* ''^ 
might  appear  purely  casual,  has  a  tendency  to  become  out  interruption  or  deviation.  But  this,  we  are  aware, 
hereditary.  Two  series  of  phenomena  of  this  descrip-  is  by  no  means  the  case ;  we  are  not  only  subject  to  s 
tion  have  been  lately  brought  under  our  notice,  which  variety  of  accidental  injuries,  constituting  disease,  but 
may  serve  to  illustrate  the  point  in  question ;  the  Ameri-  the  very  nature  of  the  body  itself  is  such  as  to  lead  us, 
can  family,  of  which  an  account  has  been  written  by  by  an  inevitable  progress,  through  the  successive  stsj^ 
Sir  A.  Carlisle,  several  members  of  which  have  a  super-  of  growth,  maturity,  decline,  and  decay.  But  before 
numerary  thumb  and  toe  on  each  extremity,  and.  the  we  enter  upon  this  subject,  there  is  a  peculiar  kind  of 
individual  who  lately  exhibited  himself  in  London  interruption  to  the  actions  of  the  system,  which  we 
under  the  appellation  of  the  Porcupine  Man,  in  conse-  must  attend  to,— that  which  constitutes  sleep, 
quence  of  his  skin  being  covered  with  hard  processes.  In  considering  the  phenomena  of  sleep,  two  topics  Skcp. 
several  of  whose  relations  were  possessed  of  this  pecu-  especially  present  themselves  for  our  consideration; 
liarity.  1st,  In  what  does  sleep  essentially  consist?  and.Sd, 
Which  is  A  curiotis  question  will  here  present  itself  for  our  What  physical  change  takes  place  in  any  part  of  the 
the  original  consideration,  whether  any  of  the  varieties  ofthehu-  muscular  or  nervous  system,  which  ought  tobere- 
▼ariety  ?  mmj  Y^ce,  as  they  now  exist,  is  to  be  regarded  as  the  garded  as  the  efficient  cause  of  sleep  i  With  respect  to 
parent  stock  whence  all  the  rest  are  derived,  and  if  so,  the  first  query,  if  we  watch  the  approach  of  sleep,  and 
to  which  of  them  we  are  to  give  this  nre-eminenoe  }  In  compare  this  with  the  state  after  it  is  fully  formed^  we 
this  inquiry  there  are  scarcely  any  documents  derived  shall  find  that  its  most  obvious  characteristics  are  the 
from  history ;  and  any  conclusions  that  we  may  form  loss  or  diminution  of  the  power  of  the  will,  and  the  in*  | 
from  physiological  considerations,  must  be  almost  en-  capacity  of  receiving  impressions  from  external  objects. 
tirely  conjectural.  Upon  the  whole,  it  would  appear  The  functions  that  serve  for  the  support  of  life,  hoth 
more  probable,  that  the  changes  induced  upon  man-  physical  and  intdlectual,  are  many  of  them  con^noed 
kind  have  been  in  consequence  of  a  prosress  from  a  state  with  full  activity ;  the  circulation,  the  respiration,  ind 
of  barbarism  to  a  state  of  refinement  &an  the  reverse ;  the  digestion,  proceed  nearly  In  their  ordinary  mnmer, 
and  here  we  are  led  to  suppose  that  variety  to  be  the  and  our  ideas  often  flow  with  great  rapidity,  and  sie 
primary  one,  which,  throura  all  the  vicissitudes  of  hn-  perhaps  even  more  vivid  than  in  our  waking  houn. 
man  affairs,  has  remained  in  the  most  degraded  state,  but  during  this  time  we  are  insensiljle  to  the  impres* 
and  which,  in  its  structure  and  functions,  differs  the  sion  of  external  objects;  and  the  power  of  volition  is  al- 
most from  that  variety  which  has  uniformlv  enjoyed  together  suspended.  It  is  upon  the  loss  of  power  over 
the  greatest  degree  of  civilization.  Upon  this  princi-  the  voluntary  muscles  that  the  complete  relaxation  of 
pie,  we  must  regard  the  African  as  the  type  of  tbe  ori«  all  the  parts  of  the  body  depends  which  occurs  in  sleept 
ginal  pair,  from  which  have  sprung  the  Malay,  the  for  every  position  which  we  assume  during  our  waking 
Tartar,  the  aboriginal  American,  and  lastly;  the  variety  hours,  although  from  habit  we  are  unconscious  of  it, 
which  at  present  occupies  the  greatest  part  of  £urope  requires  the  constant  exercise  of  the  will.  It  is,  how* 
and  the  western  parts  of  Asia,  and  which  we  are  en-  ever,  to  be  remarked,  that  although  we  are  so  nearly 
titled  to  regard  as  the  most  perfect  form  of  the  human  insensible  to  all  external  impressions  in  sleep,  we  retain 
race.  our  sensibility  to  internal  stimuli,  as  appears  both  by 
GradaUon  '^  ^<^"  ^^>^^°  ^  favourite  olyect  with  many  naturalists,  the  continued  action  of  many  of  our  functions^  and  by 
ofaDiniAii.  to  establish  a  regular  gradlation  among  the  different  the  various  feelings  of  pain  and  uneasiness  to  which  ve 
classes  of  animals,  so  as  to  form  the  whole  into  one  are  subject  at  this  time. 

chain,  the  successive  links  of  which  closely  resemble        It  is  upon  this  combination  of  circumstances  that  the  Oi^"" 

each  other,  and  carry  us  on  from  the  least  perfectly  or-  curious  phenomena  of  dreaming  seem  to  depend ;  ve 

ganized,  to  that  which  is  the  most  so,  by  aJmost  insen-  are  insensible  to  external  objects,  while  the  nerroui 

aible  degrees.    By  this  kind  of  gvadalion  it  has  been  system  retaina  a  ooosideiable  degree  of  activity,  and  is 
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«^liAbtob•aff•et«l  by  Various  intmialfiMliBf^  Btmmu 
^  conMt  of  a  Miocenicm  of  idem,  tkaZ  pan  ni{naly  thnmgh 
the  mind,  and  fireqitcnUy  excite  vmry  Tivid  eaietumi, 
but  which  diflfers  from  our  train  of  waking  tiwughto  in 
bong  ind^endent  of  external  c^jecta,  and»  as  it  ap<i 
petff,not  under  the  contiol  of  the  will.  Hence,  in 
dreuna,  we  have  no  conception  of  tine  and  place»  we 
confound  paat  and  present  events,  annihilate  diitanoes, 
md  fall  into  all  kinds  of  inconsistencies  and  itioongmi- 
tiH;  in  dieauia  oar  ideaa  would  af>pear  to  foUow  each 
0^  piinoipayy  in  conaequenee  of  aaaodation,  where* 
si|  while  we  are  awake,  although  our  thoughts  are 
much  influenced  by  aasociation,  atill  thejy  are  perpetn* 
ally  dii^srted  into  new  channels  by  the  intervention  of 
eztenial  impressions,  or  by  our  voluntary  control  over 
tbtm.  Dreams  are,  in  many  cases,  influenced  by 
dMM  dreomstances  which  have  produeed  the  atrortgest 
inpressioo  upon  us  daring  our  waking  hours,  but  we 
do  Dot  find  this  to  be  invariably  the  case ;  and  it  ia 
ftcqoently^  no  easy  matter  to  explab  how  the  llrst  link 
in  the  chain  of  associated  ideas  has  been  excited*  It 
probably  depends  upon  some  accidentid  impression 
made  upon  tne  nervous  system,  at  the  moment  of  drop* 
piag  uleep,  by  which  the  previous  series  of  ideas  being 
once  broken,  the  new  tridn  acquires  complete  posses* 
non  of  the  mind,  to  the  entire  exdusion  of  the  former. 
It  rouit,  however,  be  remarked,  that  we  are  not  alto* 
Ifetber  insensible  to  external  impressions  during  sleep, 
And  that,  on  some  occasions,  our  dreams  are  evidently 
derived  Arom  some  sources  of  this  kind. 
M.  There  is  a  peculiar  form  of  sleep  that  is  styled  inco* 
baa  or  nightmare,  where  a  great  degree  of  pain  and 
oneasiness  exists,  but  where  sleep  stiU  continues,  and 
this  in  opposition  to  our  efforts  to  dispel  it.  We  appear 
to  have  a  kind  of  imperfect  consciousness  of  our  state, 
tnd  to  be  aw«fe  that,  if  we  could  execute  our  volition 
we  should  remove  the  Uneasiness,  yet  this  we  are  un* 
able,  for  some  time,  to  accomplish.  The  aceession  of 
mcubus  is  supposed  to  be  generally  attended  with  some 
local  pein  or  uneasiness,  frequently  arising  fh>m  an  af« 
fection  of  the  stomach  or  the  organs  of  respiration ;  not 
unfreqoently  it  is  to  be  regarded  as  a  morbid  affection, 
or  at  least  as  a  symptom  ^  disease  in  some  of  the  or- 
ganic functions. 

There  is  another  kind  of  dreaming,  which  is  still 
more  peculiar,  where  the  sleep,  so  far  as  respects  the 
cfiect  of  external  impressions,  is  unusually  profound, 
but  where  the  voluntary  power  over  the  muscles  is  on- 
ly partially  suspended ;  it  is  styled  somnambulism  or 
i^ep-walking.  Although  ft  requires  a  great  ^degree  of 
external  violence  to  rouse  the  individual  from  sleep, 
yet  he  is  able  to  perform  itiany  of  his  ordinary  occupa- 
tions ;  he  can  move  about  the  house,  utter  sentences, . 
snd  can  even  write  or  play  upon  an  instrument  of  mu- 
sic To  perform  these  actions,  it  is  necessary  that  the 
orpins  of  sense  should  be  in  exercise ;  yet  it  appears 
that  they  are  ahnost,  if  not  altogether,  insensible  to 
other  hnpressions.  Where,  for  example,  a  person  in 
this  lUte  is  engaged  in  writing,  the  sight  most  be  di- 
rected to  the  paper  and  to  ^be  writing  implements,  yet 
the  eye  has  been  found  to  be  insensible  to  al)  other  sur- 
nmnding  objects.  In  one  respect  somnambulism  es- 
sentially differs  from  common  dreaming,  that  whereas, 
in  this  latter  state,  the  ideas  appeat  to  pass  from  one 
circumstance  to  another,  in  the  most  unconnected 
manner ;  m  the  former,  they  are  firmly  directed  to  one 
^ect  Although  somnambulism,  when  it  exists  in  a 
dight  degree,  seems  often  to  arise  fVom  some  casual  or 
UKidental  circumstances^  yet,  when  more  conArmed,  it 


hu  appeaved  to  bc%faata  in,  or  to  be  eomiflptaa  witi^  fty>Miipr- 
a  morbid^  condition    of  the   nervous   system,    and   ^  ▼  ^^ 
even  to  terminate  in  derangement  of  the  mental  fiusuU 
ties. 

The  second  subject  whfch  we  proposed  ibr  biquifVi  Causs  or 
the  efficient  cause  of  sleep,  is  one  which  is  involved  m  ''^^ 
much  obscurity.  There  are  many  circumstanoH  whidl 
lead  us  to  conclude  that  sleep  is  an  afiectidn  of  the  ner* 
vous  system,  and  that  the  sute  of  muscular  action  is 
only  so  far  affected  by  sleep,  as  that  ife  lose  our  volun^ 
tary  power  over  the  muscles.  A  favourite  hynotliesis 
with  the  earlier  physiologists  wis,  that  sleep  uepends 
upon  an  exhaustion,  as  it  was  termed,  'of  die  nervous 
power;  that  this  powet*,  exisUng  in  a  limited  quantity 
onl;y,  and  being  expetided  by  the  ordinaty  Occupations 
of  ufe, «  certain  period  of  time  is  required  for  it  to  ae* 
cumulate,  in  oroer  that  it  may  perform  its  appropriate 
functions.  There  is  no  doubt  a  portion  of  truth  in  this 
hypothesis ;  but  it  must  be  acknowledged,  that  it  is  ra« 
ther  a  simple  expression  of  a  general  fact  than  an  ex- 
planation, of  it  It  gives  us  no  light  respecting  the 
nervous  powur,  or  the  dode  of  its  praduetion ;  it  does 
not  inform  us  whether  the  state  of  sleep,  in  any  wSy, 
favours  this  product,  or  whether  it  msnly  prevents 
its  expenditure.  Some  of  the  most  eminent  modem 
physfok>gists,  as  Haller  and  Hartley,  conceive,  that  tho 
physical  cause  of  sleep  consists  in  an  accumulation  of 
blood  in  the  vessds  Jf  the  brain,  thus  pressing  upon 
the  organ  and  impeding  its  functions,  an  hypothesis 
which  was  supposed  to  be  proved  by  the  effect  of  moi^ 
bid  collections  of  fluid  within  the  skull  in  producing  a 
atate  of  lethargy  or  cokna.  But,  upon  this  opinion,  we 
may  remark,  that  the  state  produced  by  pressure  upon 
the  br«n,  only  resembles  steep  in  the  cireumstanee  of 
the  partial  or  total  abolition  of  the  nervous  Ktcuttiet, 
while  it  differs  fVom  it  essentially  in  man^  of  its  other 

Ehenomena ;  at  the  same  time  that  it  is  mghly  hnprob 
able  that  a  daily  ocCurnmce,  and  one  of  the  most  m^ 
lutary  operation,  should  be  identical  with  a  morbid  A 
fection  of  a  very  dangerous  nature,  and  which  is  gensb 
rally  followed  by  an  irreparable  injury  to  the  func- 
tions of  the  part.  We  may,  upon  the  whole,  con«< 
dude,  that  we  have  no  certain  knowledge  respecting 
the  efficient  cause  of  steep,  and  that  we  are  not  no* 
quainted  with  the  physics^  change  that  takes  place  hi 
the  nervous  system. 

In  a  medical  and  pathological  point  of  view,  it  olten  Sleep,  how 
becomes  a  matter  of  great  importance  to  asoeitain  promoted, 
what  are  the  circumstances  which  tend  to  promoSe 
sleep ;  and,  according  to  the  view  of  the  subject  which 
has  been  taken  above,  we  may  arrange  them  under  two 
heads ;  lit.  Those  which  consist  in  removing  every  cir* 
cumstance  which  may  excite  the  nervous  system  into 
action ;  and,  9d,  Those  which  render  it  less  sensible  to 
the  impression  of  orcfinary  stimuli.  With  respect  to 
the  first  head,  we  may  remark,  that  every  function  re* 
quires  a  certain  portion  of  stimulating  power  in  drder 
to  produce  its  action ;  fbr,  without'  tnis  stimulus,  ncU 
ther  sensation  nor  motion  would  take  place.  If  we, 
therefore,  carefully  abstract  all  external  impressions^ 
and  as  much  as  possible  prevent  the  mind  from  dweD* 
ing  on  its  own  ideas,'  sleep  generally  ensues,  unlsss  it 
be  counteracted  by  some  morbid  cause.  Among  the 
other  causes  of  sleep,  those  which  act  by  diminishing 
the  sensibility  of  the  nervous  system,  we  ms^  place  as 
the  most  effectual  «  moderate  degree  of  fiitigue,  both 
mental  and  corporeal,  by  which  Uie  nervous  power  is 
expended,  and  thus  less  easily  excited.  Various  nar- 
ooUc  drugs  appear  to  have  the  power  of  directly  actmg 
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P&yiiologjr.  upon  the  nenroof  sj^stein,  and  duninishiiig  its  sePBibi- 
^""■^  Kty  ;  and  if  it  be  not  carried  to  too  g^reat  an  extent, 
the  same  effect  appears  to'  ensue  by  preventing  the 
blood  fr^m  experiencing  its  due  change  during  its  pas* 
sage  through  the  lungs.  Hence  we  may  conclude  that 
the  most  fovourable  combination  of  circumstances  for 
the  promotion  of  sleep,  are  moderate  fatigue,  absence 
of  pain,  light,  noise,  and  other  circumstances  calculated 
to  produce  a  strong  impression  upon  the  nerves  or  or* 
^ans  of  sense,  and,  above  all,  a  tranquil  state  of  mipd. 
This  last  is  indeed  probably  the  most  important  of  all 
the  circumstances  that  have  been  enumerated,  for  we 
.find  that  persons  in  a  rude  state  of  society,  and  young 
children,  immediately  fall  asleep  when  the  body  is  at 
rest ;  but  that,  on  the  contrary,  while  the  mind  conti- 
nues in  agitation,  no  attention  to  external  circumstances 
>will  induce  sleep. 


CHAP.  XX. 

OP  THE  OECAT  OF  tllE  SYSTEM. 

Dedint  of       ALTHOUGH  we  have  found  it  difficult  to  ascertain  the 
the  f  jstnn.  efficient  cause  of  sleep,  its  final  cause  is  obviously  to 
afford  rest  to  the  nervous  system,  by  which  it  may  re- 
pair the  waste  that  necessarily  occurs  during  our  wsk- 
ing  hours.    This  reparation,  in  the  first  instance,  is 
applicable  to  the  nervous  system  only ;  but  it  is  also 
experienced  in  the  organic  functions,  although  in  a  less 
direct  manner.    Still;  however,  under  the  most  favour- 
able circumstances,  the  process  of  expenditure  is  more 
rapid  than  thst  of  reparation ;  and  both  the  structure 
of  the  body  and  its  functions  besin  to  exhibit  symptoms 
of  that  tendency  to  decay,  which  forms  a  necessary  part 
•of  our  constitution.    We  shall  offer  a  few  remarks  upon 
the  progress  by  which  the  body,  after  having  arrived 
at  its  state  of  maturity,  passes  through  the  different 
atages  of  decline,  until  its  powers  become  finally  extin- 
guished. 
Frofretsto      ^e  progression  from  youth  to  maturity,  and  from 
old  age.       maturity  to  decay,  is  visible  in  all  the  soud  parts — ai 
the  membranous  matter,  the  bones,  and  the  muscles. 
In  infsncy,  membrane  contains  a  large  proportion  of 
jelly  and  water,  whereas,  as  age  advances,  these  consti- 
tuents are  much  diminished  in'  quantity,  so  that  at- 
length  it  consists  almost  entirely  of  albumen ;  to  which, 
in  some  parts,  is  added  a  portion  of  earthy  matter. 
The  mecnanical  properties  of  membrane  experience  a 
corresponding  change ;  at  first  it  is  soft  and  relaxed, 
it  graaually  becomes  firmer  and  more  elastic,  until  at 
length  it  is  so  rigid  and  inflexible  as  to  be  no  longer 
adapted  for  its  appropriate  functions.     From  the  im- 
portant part  which  membrane  acts  both  in  the  circula- 
tion and  in  locomotion,  we  may  easily  conceive  how 
much  they  must  be  in^aired  by  any  cause  which  mate- 
'  «rially  changes  its  structure  and  composition ;  and,  with 
respect  to  the  former  of  these,  we  may  conceive  how  it 
must  affect  every  part  of  the  system,  by  altering  the 
distribution  of  the  blood,  or  the  quantity  which  is  sent 
to  the  different  parts  of  the  body.    An  important  alte- 
ration is  likewise  induced  upon  the  bones ;  they  con- 
tain a  larger  proportion  of  the  phosphate  of  lime,  by 
which  they  appear  to  be  rendered  harder  and  more 
brittle ;  but,  what  is  more  important  with  respect  to  the 
animal  economy  in  general,  some  parts  which  are  ten- 
dinous or  cartilaginous  in  infancy  become  osseous  as 
age  advances ;  and,  in  this  way,  many  of  our  motions 
etecome  less  frt^,  and  some  parts  connected  with  the 


vital  functions,  as  tiw  valves  of  die  heart,  and  em  (bs  Pkyii 
arteries  themselves,  acquire  a  texture  which  rsndcn  ^r 
them  no  longer  adapted  for  the  purposes  of  the  droa- 
lation.    Nor  is  the  medianicsl  structure  of  the  bnia 
and  nerves  exempt  from  its  approprii^  changes.  Tbdr 
substance  becomes  firmer,  it  contaus  a  leas  prapntku 
of  fluid,  and  has  less  blood  sent  to  it.    And  we  bbime 
that  a  corresponding  change  takes  place  in  the  fime- 
tions  of  the  nervous  system.    In  mfancy  it  sppean 
merely  adapted  to  receive  external  impressions,  ooa- 
veyed  to  it  either  from  the  orsans  of  sense  or.froo  the 
action  of  some  of  the  organic  functions ;  and  some  time 
ekpses  before  the  intellectual  powers  are  able  to  wAM 
themselves.    In  youth  they  acquure  the  state  of  greet* 
est  activity,  while,  as  age  advances,  although  the  on. 
derstanding  is  improved  by  the  knowlege  which  it  hu 
been  gradually  acquiring  through  life,  atill  the  faoc 
tions  of  the  brain  and  nerves  are  exercised  with  more 
difficulty,  and  at  length  become  entirely  dormant 

Every  one  must  be  aware  that  the  successive  stagei  Pn^ 
of  growth,  maturity,  and  decline,  are  necesssri]jcoD.(i(eff. 
nected  with  our  constitution ;  and  it  would  appear  thil 
the  most  active  agent  in  bringing  about  the  sttcceauve 
steps  of  this  process  is  the  circulation.  Some  ingeni- 
ous speculations  on  this  subject  were  formed  by  Col- 
len ;  be  supnoses  that  in  youth  the  arteries  are  in  a 
sUte  of  plethora,  and  are  endued  with  a  capadtv  for 
powerful  action.  Hence  the  growth  of  the  body  it  n- 
pid,  the  secretory  vessels  furnishing  a  copious  snpplj 
of  materials;  this  enables  the  digestive  agenta  to  eli> 
borate  a  large  quantity  of  blood,  which,  being  sent  to  i 
the  muacles  and  nerves,  enables  them  to  exert  their 
powers  with  unusual  energy.  But  a^er  some  time  this 
operation  tends  to  counteract  itself;  the  vessels  become 
extended  to  the  utmost  limit  which  they  are  able  to 
sustain,  while  the  quantity  of  matter  added  to  them 
renders  them  less  moveable,  and,  oonseauendy,  \eu  ch 
pable  of  propelling  their  contents.  In  tne  most  perfect 
state  of  the  human  body,  when  it  baa  completed  iti 
growth,  and  when  all  its  functions  are  in  their  moit 
v^orous  state,  the  force  of  the  arteries  may  be  oonoeiv^ 
ed  to  be  precisely  balanced  by  the  resistance  which 
the  vessels  oppose  to  it ;  but  this  balance  is  soon  d^ 
stroyed  by  tne  increasing  strength  of  the  arteries,  m 
that  the  plethoric  state  which  they  formerly  experieo- 
ced  becomes  transferred  to  the  veins,  in  consequence  of 
their  bein^  more  distensible  than  the  arteries,  and  be- 
ing less  liable  to  have  their  texture  affected,  as  less 
under  the  immediate  influence  of  the  active  opcratioDi 
of  the  system.  This  state  of  venous  plethora  seems  to 
be  proved  by  many  observations  that  have  been  made 
on  the  state  of  the  body  in  old  age,  and  explains  verj 
satisfactorily  many  ^acts  in  pathology.  The  coom* 
quences  that  must  ensue  from  this  diminished  actrritr 
of  the  arterial  system  are  apparent  in  every  part  of  tlx 
system.  When  the  blood  is  sent  with  leas  force  aod 
in  less  quantity  to  any  party  the  deficiency  is  first  ex- 
perienced in  the  capillaries ;  and,  as  these  are  the  noa 
active  organs  of  the  circulation,  a  diminution  of  their 
number,  or  in  their  capacity,  must  directly  impsir  the 
functions  of  every  part  of  the  system,  and  indooe  a 
state  of  diminished  activity  (rf  both  the  corporesl  and 
mental  powers. 

There  is  another  .circumstance  which  indirectlr  tendf  cd 
to  hasten  the  decay  of  the  system,  the  want  of  a  doe 
correspondence  between  the  different  functions,  and 
especially  between  those  of  aasimilation  and  absorp* 
tion.  In  the  perfect  stete  of  the  system,  these  functioas 
alw(|ys  maintain  their  due  relation  to  each  othsr^sod, 
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tgf .  while  the  absorbents  are  enplojred  la  vemoving  Ae 
^J  old  materials^  the  secreting  arteries  fomish  a  due  8up« 
ply  of  freA  matter.  But  as  life  advances,  this  balance 
of  sctian  is  destroyed,  and,  although  the  more  usual 
efect  is  a  deficient  action  of  the  secretory  vessels,  yet, 
either  inr^ularity  disturbs  the  general  order  of  the 
functions  and  accelerates  the  progress  towards  decline. 
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or  even  mdaoes  premature  dissotDtion.    Thus^  even  ^jaiology. 

under  the  most  favourable  drcumstances,  and  where 

every  cause  of  injury  is  the  most  carefully  excluded, 

the  animal  body  is,  after  a  certain  period,  doomed  to 

destructtcm ;  its  powers  cease  to  act;  its  fabric  is  destroy- 

ed,  and  the  matter  of  which  it  is  composed  enters  into 

new  combinations. 
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B.       PIANO-FORTE,  a  mtiBical  instniinent  of  the  keyed 
^    kind.    The  name  is  composed  of  two  Italian  vord8» 
"^  signifying  iofl,  and  strong  or  lovd,  intimating  its  dit« 
tinguishing  property  from  the  harpsichord  and  spinet^ 
which  from  this  superiority  it  has  now  entirely  super- 
seded.   It  is  an  instrument  strung  with  wires,  which 
are  struck  with  hammers  through   the  medium  of 
finger-keys. 
r.       Stringed  instruments,  played  with  finger-keys,  were 
invented,  it  would  seem,  for  the  purpose  of  adapting 
to  the  harp  or  cymbal  the  key-boara  of  the  organ. 
J.    One  of  the  earliest  of  th^e  inventions  was  the  firgim 
ticL    In  this  the  strings  were  struck  with  hammers, 
which  were  simply  a  piece  of  strong  wire,  with  a 
leather  head  screwed  into  the  farther  end  of  the  finger- 
key.    But  as  this  simple  hammer,  even  with  the  most 
dextrous  and  staccata  touch,  did  not  instantly  quit  the 
string,  it  had  the  effect  of  deadening,  in  a  great  mea- 
sure, the  tone  of  the  instrument.    On  that  invention 
*    the  harpsichord  was  an  improvement,  the  strings  be- 
ing struck  by  a  quill  fixed  on  a  jack,  which  rested  on 
the  farther  end  of  the  finger-key.    The  quill  by  the 
stroke  was  forced  past  the  string,  its  own  elasticity 
fiiving  way,  and  remained  above  it  so  lon|f  as  the 
finger  was  pressed  on  the  key,  giving  the  string  liber- 
ty to  sound.     In  returning,  by  a  very  ingenious  but 
simple  piece  of  mechanism,  the  quill  opposed  extreme- 
ly litde  resistance ;  and  a  little  bit  of  cloth  fixed  on 
the  top  of  the  jack,  rested  on  the  string,  and  served  as 
s  damper.    Still  it  was  impossible  to  get  quit  entirely 
of  a  scratching  noise»  occasioned  by  the  quill  passing 
the  string  in  returning,  Which  was  a  material  defect  in 
the  quality  of  the  instrument. 
orte    The  piano-forte,  in  which  th«;  strings  are  struck  by 
^^  hammers,  of  such  a  construction  as  to  produce  a  qtiali- 
^  ty  of  tone  superior  to  that  of  the  harpsichord,  and  in- 
sUntly  to  quit  the  string  entirely,  leaving  it  free  to 
vibrate,    was  the  invention  of  Christopher  GottlFeb 
Schrocter,  a  native  of  Hohenstein,  on  the  frontiers  of 
Bohemia.    This  ingenious  man  was  bom  in  1 699,  and 
having  received    a    good    musical    education    under 
Schmitt,  chapel-master  at  Dresden,  obtained  without 
Kollciution  the  place  of  organist   in  the   principal 
church  of  Minden  in  17^6,  and  of  Nordhausen  in  17SS, 
idiere  he  remained  till  his  death  in  178?.    So  early  as 
1717,  he  had  made  a  model  of  his  invention,  which 
he  exhibited  at  court  in  1721.    He  published  a  de- 
tailed description  of  his  new  invented  instrument,  <'on 
which  the  performer  may  play  piano,  ot  forte,  at  pleaf* 
sure/'  with  plates,  in  17o3. 

The  merit  of  tiiis  instrument  was  not  immediately 
scknofvled^ed,  at  least  by  the  musical  public  in  gen»« 
ral.  The  ingenious  inventor  reaped  no  pnaaiialaj- 
Tsntsge  from  it|  nor  was  it  in  his  enm  country  that  it 
first  came  into  vogue.  The  iMer  Broadwood,  at  that 
time  a  manufacturer  of  harpsichords  in  London,  by 
executing  the  mechanism  in  a  superior  style,  and  by 
producing  instruments  of  a  better  tone  than  had  for« 
merly  been  made,  first  put  the  superiority  df  the  piano- 
forte over  the  harpsichord  beyond  question;  and 
though  some  maintained  the  orthodoxy  of  the  latter, 
the  innovation  gradually  forced  its  way  in  this  coun- 
try, and  it  had  in  a  great  mea? ure  taken  possession  of 
the  public  taste  bere^  while  the  generality  oi  musi- 
cisns  oa  the  Continent  still  clung  to  the  harpsichord. 
In  the  course  of  years,  however,  the  piano- forte  niade 
its  way  every  where,  and  is  now  universally  established. 
m.  Ever  since  the  piano-forte  came  into  general  use, 
the  ingenuity  of  rival  makers  has  been  exerted  to  im* 
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prove  the  instrument  in  power  and  quality  of  tone,  and 
in  the  delicacy  and  effectiveness  of  the  touch.  New 
ioventioiis  are  bringing  forward  up  to  the  present 
hour,  insomuch  that  wnen  one  compares  what  waa 
reckoned  a  capital  instrument  a  doaen  or  twenty  years 
ago,  with  one  of  the  'same  class  now-a-days,  the  dif« 
ferenoe  ia  veij  striking,  after  making  every  allowanoe 
for  the  wearing  out  of  the  instrument  These  iin<« 
provements  have  been  efiected  chiefly  by  enlarging  the 
mstruflaent  in  general,  by  extending  the  sole,  and  in- 
creasing the  weight  of  the  strings,  by  correspondently  ' 
strengthening  the  frame- work,  and  by  improving  the 
mechanism  of  the  movemeHi, 

Piano-fortes  are  at  prelent  of  three  kinds,  1st,  amall  TbrM 
or  square;   2d,  grand;  these  two  may  be  conceived  l^^ndi of 
as  representing  the  spinet  and  harpsichord  of  former  P'«"»-' 
times;  and,  8d,  the  cabinet  piano-forte,  a  medium  be- gJT^Ji^iJf * 
tween  th^  two  first-     The  square  and  cabinet  piano-    ^^ 
fortes  have  two  strings  in  unison,  and  the  grand  piano.  Unlfont. 
forte  has  three  unisons  to  each  finger-kev.     One  end  Strioea. 
of  the  string  is  hung  on  a  fixt  pin,  and  the  other  ia  ^^' 
wound  round  a  tuning  pin,  whicn  turns  in  a  woodea 
block.    The  length  of  the  sounding  part  of  the  string 
is  d^ermined  by  two  bridges,  over  which  it  passea^ 
one  on  the  block  in  which  the  tuning  pins  are  in- 
aerted,  and  the  other  is  placed  on  the  sound^board.  This 
last  bridge  is  now  divided  into  two,  one  for  the  8teel« 
strings,  that  is,  from  the  top  of  the  scale  down  to  A  on 
the  first  space  of  the  bass,  and  the  other  for  the  braaa 
atrin^.    The  reason  of  this  division  is,  that  the  sted 
strings  require  «  greater  degree  of  tension  than  the 
brass,  and  the  division  of  the  bridge  favours  both  tte 
tone  and  the  keeping  in  tune. 

The  original  acale  of  the  piano-fort^  was  from  FFBstenteC 
(octave  below  that  immediately  under  the  staff  of  the  *^'^** 
bass^  up  to  f  in  aii.  comprising  five  octaves ;  and  this 
has  been  gradually  extended.  The  first  addition  waa  of 
half  an  octave  upwards  to  c  in  aUissima  Then  the  scale 
was  carried  down  to  CCC ;  that  is,  half  an  octave  lower    * 
than  FF.  And  latteriy^  extra  additional  keys  in  the  tre- 
ble have  carried  it  up  to  f  in  altissimo,  comprehending 
six  ocUves  and  a  half.    These  gradual  extensions  have 
imoroved  the  tone  of  the  instrument  both  in  qoantitr 
ana  quality,  though  the  extra  notes  bebw  are  genenJU' 
ly  in  themselves  so  indistinct,  as  to  deserve  the  name  of 
noise  rather  than  that  of  musicid  notes. 

While  these  extensions  of  the  scale  have  been  taking 
place,  the  weight  of  the  strings  has  been  continually  in- 
•creasing.    The  sixes  at  present  made  are  as  follows :  m%»  of 
From  pitch  C  to  the  top,  steel  wire  No.  10 ;  from  pitch  win  co- 
C  to  middle  C  (the  octave  below)  No.  11;  and  fkom  Ploysd. 
middle  C  down  to  D  8d  Jine  of  the  bass  No.  12.  and 
thence  to  A:K  Na  15.  A  ia  a  braas  string.  No.  12.;  and 
the  sixes  increase  very  fiut  in  going  down  warda.    The 
largest  sice  in  the  grand  piano-forte  is  No.  17.    For- 
merly the  smallest  steel  atnngs  were  small  Na  Q.  «md 
the  largest  No.   H. ;   the  largest  brass  was  Na  14(. 
«bout  half  the  present  sixes.    In  the  equare  and  cabi- 
net piano-fimrtes  a  sufficient  length  of  string  cannot  be 
obtamed.    Strings  cootrtd  wkh  small  braas  or  copper 
wire  are  used,  in  order  to  obtain  the  depth  of  tone  mm 
about  half  an  octave  xbove  FF.  down  to  the  bottom  of 
the  scale;  and,  in  the  grand  pian<vforte,  firom  FF 
downward.    The  quality  of  these  covered  strings  haa 
been  greatly  improved  by  making  the  covering  win 
amaller,  but  laid  close  together  like  that  of  the  bass  ^ 
string  of  the  violin.  "'"'1'* 

Few  people  are  aware  of  the  immense  strain  which  ibVinmii^ 
the  framing  oi  the  piano-forte  haa  to  sustaiD.     In  menu* 
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Framioi^ 


Mr.  Stod- 
■ri*i  me- 
tal tubes  to 
reust  the 
strain. 


dBim  to  -be  abb  to  «pcak  with  aone  pMci$ion  on 
thn  subject,  the  writer  of  this  article  made,  or  rather 
trotnestedy  the  following  experhnent:  A  ^^wire  cf  the 
Mxe  of  that  used  for  pitch  C,  was  hung  al  one  end  on 
a  ptn  fixed  in  a  board,  and  laid  over  two  moveable 
bridges,  which  were  placed  so  as  to  make  the  soiind- 
iBg  part  of  the  string  the  same  length  with  that  in  the 
ins^'nment  Wei^phta  were  then  appended,  till  the 
string  became  unison  with  the  tuning  fork:  die  weight 
required  was  found  to  be  50lb.  The  same  experiment 
being  made  with  middle  C,  the  weight  was  found  to 
be  571b.  and  with  A:|t:  the  weight  was  811b.  The  brass 
strings  were  found  to  require  a  weight  of  iOlb.  Now, 
takia^  the  average  of  these  four  57,  as  the  -average  of 
the  whole,  which  cannot  be  very  wide  of  the  truths 
the  strain  on  a  grand  piano-forte  with  S  unisons 
and  78  fioger-keys,  is  13,338  lb.  that  is,  nearly  six 
tons. 

To  sustain  so  great  a  stmin,  the  small  piano-forte  is 
•  bfuilt  of  a  strong  square  frame,  with  a  very  thick  bot- 
tom upwards  of  three  inches  of  white  Swedish  pine. 
The  grand  and  cabinet  piano-fortes,  instead  of  a  solid' 
bottom,  are  built  with  a  frame- work  of  strong  beams, 
four  inches  in  depth  by  two  in  breadth,  running  the 
length  way  of  the  instrument,  and  tied  with  cross 
beams  at  several  distances  in  the'  length  to  prevent 
them  bending.  This  framing  lies  immediately  below 
the  sound-board. 

Notwithstanding  every  precaution,  so  great  is  the 
strain,  and  so  much  are  the  wood  framing  and  strings 
a&cted  by  the  chanses  of  the  weather  in  opposite  di- 
rections, that  thegranu  piano-forte  especially  stands  very 
ill  in  tune.  In  order  to  remedy  this  defect,  chiefly  in 
ihstrttmenis  sent  abroad,  Mr.  Stodart,  of  London, 
conceived  the  idea  of  substituting  meul  tubes  instead 
of.  the  wood  framing,  which,  he  Imagined,  being  simi^ 
larly  affected  by  changes  of  temperature  with  the 
atrings,  would  tend  to  keep  the  instrument  better  in 
time ;  and  he  found  that  he  had  not  only  obtained  his 
•end,  but  a  very  great  unlooked  for  improvement  in  the 
power  and  quality  of  the  instrument  In  order  to 
adapt  his  tubcn  more  nicely  to  the  end,  he  makes  them 
of  iron  over  the  steel  strings,  and  of  brass  over  the 
brass  strings.  They  are  placed  over  the  strings  instead 
o£  below  the  sound-board,  in  order  to  allow  the  vibrfr. 
tions  of  the  latter  to  act  on  a  greater  body  of  air  below 
it.  But  in  whatever  way  the  effect  is  produced,  it  is 
unquestionable  that  he  has  obuined  a  very  superior 
tone,  both  in  point  of  quality  and  quantity.  The  low- 
est notes  in  the  extra  finger-keys  below,  instead  of  a 
diaos  of  sound,  are  as  clear  and  distinct  as  any  part  of 
the  scale ;  and  in  a  concert  room,  the  instrument  UUs 
m  a  style  to  which  the  piano-forte  formerly  had  no  pre^ 
tensions.  At  the  same  time  the  advantage  in  point  of 
keeping  in  tune  is  very  remarkable. 

The  sound-bosrd  is  a  part  of  the  instrument  on  which 
llie  quality  of  tone  in  a  great  degree  depends.    It  is 
oenenlly  made  of  Swiss  fir,  which  at  one  time  was  be- 
lieved to  be  the  only  wood  fit  for  the  purpose.  While  the 
British  ports  were  shut,  however,  during  the  revolution* 
ai^  war,  necessity  obliged  the  makers  to  try  the  sub* 
stitution  of  other  kinds,  and  the  American  white  pine 
was  found  frequently  to  give  as  good  a  tone.    The 
aound-boardisabout  one-fi(&of  aninchin  tbickness,and 
in  the  square  piano-forte  occupies  about  two-fifths  of 
the  length  of  the  instnraaent.    In  the  grsnd  and  cabi- 
Movement  net  it  occupies  the  whole  area ;  but  part  of  it  is  dea& 
of  the  htm-  ened  by  bars  of  wood  glued  on  the  undenide. 
men.  j]|e  quality  of  tone  dqienda  also  on  the  xmpiditj 


Sound- 
board. 


with  whioh  the  hammer  strikes  the  alyii^    Thens-   rJ 
chanismofSchroeter|shammer8  was  simple.  The  him-    ^^ 
mer  consisted  of  a  lever,  of  about  3^  inches  in  length,  ^'^ 
.ipoving  on  a  pivot  with  a  leather  head.    The  lever  ^j 
tested  near  the  pivot,  on  a  pin  with  a  leather  head 
screwed  into  the  farther  end  of  the  finger  key ;  and  the 
pin  was  of  such  a  length,  that,  when  the  key  was  sbw. 
ly  pressed  down,  the  face  of  the  hammer  came  within 
about  a  quarter  of  an  inch  of  the  string ;  but  when  the 
kpy  was  struck  smartly,  the  hammer,  by  the  r^id  mo- 
tion communicated,  was  thrown  up  to  give  the  string  a 
blow,  and,  instantly  recoilingj  fell  on  the  leather  hesd 
of  the  pin,  and  left  the  siring  free  to  vibrate.    And  thn 
form  ti  the  mechanism  couUnued  for  a  long  while  after 
the  piano-forte  was  in  general  use.    It  has  lubseqaent- 
ly  become  more  complex,  for  the  purpose  of  attaining  Gmi 
more  rapidity  and  smartness  in  the  blow  ;  and  this  for  P"* 
the  sake  of  enabling  the  performer  to  produce  greiter  "'^ 
contrast  of  loudness  and  softness,  and  greater  delicacy 
in  the  shades,  on  which  the  expression  of  the  instru- 
ment chiefly  depends.    The  mechanism  consists  of  in 
additional  lever,  placed  under  that  of  the  proper  ham- 
mer; the  object  of  which  is  to  apply  the  moving  power 
as  near  as  possible  to  the  pivot  of  the  hammer,  whid, 
it  is  evident,  increases  the  rapidity  of  the  'blow.    The 
end  of  the  under  lever  rests  on  a  little  piece  of  medu- 
nij^m,  fixed  in  the  finger-key,  called  a  grasshopper,  not 
unlike,  in  its  object  and  contriyance,  to  that  of  the 
jack  of  the  harpsichord.    When  the  key  is  slrack,  the 
upper  end  of  the  graashopper,  which  is  about  4th  of  an 
inch  in  thickness  only,  is  carried  past  the  end  of  the 
under  lever,  which  rested  on  it,  but  communicates  its 
impulse  in  passing,  and  receives  the  end  of  the  lever  on 
a  little  block  of  wood,  glued  on  about  a  quarter  of  in 
inch  below.    In  returning,  the  grasshopper,  which  is 
kept  in  its  upright  position  by  a  slight  spring  of  brus 
wire,  yields,  and  passes  the  end  of  the  lever  again  to  iti 
original  position- 
There  is  a  nicety  in  the  structure  of  the  head  of  theHtfi 
hammer  of  great  importance  to  the  quality  of  the  tone; 
and  many  experinfents  have  been  made,  and  are,  we 
believe,  daily  making,  to  attain  improvement    The 
head  is  made  of  many  folds  of  leather  glued  over  eadi 
other.   The  best  outside  cover  is  found  to  be  doe-skin; 
and  there  is  even  a  nicety  in  the  degree  with  which 
this  is  stretched. 

In  the  grand  piano-forte  the  whole  key-board  iiP<^ 
iQBOveable  towar^la  the  lefl  hand;  and,  by  means  of  a 
pedal,  the  performer  haa  it  in  his  power  to  make  the 
hammer,  which,  without  the  use  of  the  pedal,  strikes 
all  the  three  unisons,  at  pleasure  strike  two  or  only 
one  of  them^  The  cabinet  piano-f^nte.  has  a  simihr 
pedal,  aieoting  ita  two  imisons.  This  is  an  additional 
source  of  variety  and  expression* 

To  each  spring  there  is  a  damper,  which  is  a  bit  of  Oi^ 
doth  glued  on  a  little  block  of  wood,  and  rests  on  the 
uniscffis ;  a  bit  of  wire  attached  to  the  block  pssiei 
down,  and  nearly  touches  the  farther  end  of  the  fingerw 
key.  When  the  key  is  pressed,  it  raises  the  dunpefi 
and  so  long  as  the  key  is  held  down^  the  string  bai 
freedom  to  speak ; .  when  the  finger  is  released,  die  f^ 
damper  falls  down  and  silences  the  string.  A  pedal  rti«j 
laises  all  the  dampers  at  once,  and  allows,  at  the  per- ^a^ 
former's  pleasure,  the  sound  of  the  strings  to  oootimie 
after  the  fingers  are  removed. 

Among  the  many  improvements  offered  to  the  pah-  pH 
lie,  Clementi  and  Co.  have  ktely  brought  forward  ^^ 
which  they  call  the  harmonic  swell,  and  which  proinises 
to  fuinish  still  additional  variety  of  eSsct  and  expre^ 
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i4>rteiifln.    la  the  vraal  ooiMtniction  of  tbe  nistniment  a^ofeighty-six,  in  the  y^ar  595.    Tn  the  early  part  of 

I      there  k  between  the  bridges  on  the  sound  board,  and  hia  life  he  was  instructed  in  the  kindred  studies  of  mu« 

^'   the  pim  on  wbieh  the  strings  are  hung^  a  considerable  sic  and  poetry^  and  was  taught  the  composition  of 

^'^  space  K  and  it  is  usual  to  pass  a  narrow  piece  of  clotfa  verses  by  Myrtb  and  Corinna.    He  waa  afterwards  pa* 

alternately  over  and  under  this  portion  of  the  strings,  tronized  by  Theron  of  Agrigentum  and  Hiero  of  Syra^ 

behind  (he  bri^ges^  to  prevent  any  sound  being  prG^a-  cuse^  and  bad  eVery  sort  of  honour  paid  to  his  talents* 

gtted  among  them.    Clementi  and  Co.  have  placed  an  both  during  hijs  life  and  after  his  death.     Few  of  hia 

additional  bridge  on  the   sound-board  between   the  works  have  escaped  the  ravages' of  time.     His  book  of 

others  and  the  pins  on  which  the  strings  are  hung,  odes  iii  praise  of  the  victories  at  the  Olympic,  Pythean^ 

which  they  call  the  bridge  of  reverberation.     A  gene-  Nemean,  and  Isthmian  games  is  alone  extant ;   and 

ral  damper  lies  on  all  these  back  strings,  which,  at  the  these  are  distinguished  by  boldness  and  force,  and  by  a 

pleasure  of  the  performer,  is  raised  by  means  of  an  ad-  great  wildness  and  irregularity  of  character,  so  as  t^ 

ditional  pedal.    This  new  bridge  is  in  a  curve  some-  characterize  a  particular  species  of  poetry  known  by  the 

what  similar  to  that  of  the  proper  bridge ;  but  there  name  of  Pindaric. 

does  not  seem  to  be  any  principle  observed  in  propor*  The  best  editions  of  Pindar  are  those  of  He3me,  4tQ. 

ttoning  the  new  reverberating  string  to  the  length  of  printed  atGottingen  in  1773;  of  Glasgow,  12mo.  1774; 

the  proper  string  to  which  it  belongs.  and  of  Schmidius,  4to.  Wittsberg,  1616. 

^         Messrs.  Mott  of  FalUMall  have  added  to  the  grand  ,  PIN  Manijfacturb.     The  manufacture  ofpins  has 

^'  piano-forte  what  they  call  a  sosienenie,  which  holds  the  been  long  carried  on  with  great  success  in  England, 

note  while  the  finger  is  kept  on  the  key.     It  resembles  and  so  great  is  the  consumption  of  this  small  article, 

the  celestina  stop  lonff  ago  applied  to  thp  harpsichord ;  that  several  tons  ofpins  are  made  annually  by  some  of 

bat  the  effect  is  produced*  not  by  drawing  a  skein  of  the  principal  manufactures. 

silk  over  the  strings,  as  in  that  invention,  but  on  a  dif-  The  brass  wire  of  which  pins  are  made,  is  first 
ferent  and  very  curious  principle.  A  strong  silk  thread  drawn  to  the  proper  thickness,  and  after  being  straight- 
is  stretched  across  the  strings  of  the  grand  piano-forte,  ened  it  is  cnt  into  difierent  lengths,  each  of  which  is  suf- 
and  to  each  finger*kcy  there  is  a  strong  silk  thread,  to  ficient  for  making  several  pins.  The  ends  of  these 
which  is  attached  a  skein  of  silk ;  which  skein  pas&ea  lengths  are  then  well  pointed  on  small  grinding-stones, 
over  a  cylinder  of  about  two  inches  diameter,  and  is  and  the  length  of  a  pin  is  cut  off  from  each  end,  and 
ultimately  attached  by  three  threads  to  the  cross  thread  .  the  process  repeated  till  the  length  of  wire  is  exhaust* 
above  mentioned.  When  the  finger-key  is  pressed,  it  ed.  In  order  to  make  the  head,  a  piece  of  metallic 
stretches  the  skein  over  the  cylinder,  and  brings  the  wire  is  spun  on  another,  so  as  to  form  a  hollow  spiral 
cross  thread'  to  press  on  the  string.  At  the  same  time  when  taken  off  This  spiral  wire  is  then  cut  by  shears 
the  cylinder  is  turning  on  its  axis,  and  being,  touched  into  smaller  parts  of  two  coils  each,  which  is  sufficient 
with  the  dust  of  fiddle  rosin,  communicates  vibration  for  making  the  head.  In  putting  on  the  head,,  th^ 
to  the  string.  The  patentees  say  that  the  sostenente  workman  thrusts  the  blunt  end  of  the  pin  among  the 
requires  no  separate  tuning.  But  when  the  piano-forte  heads,  and  then  immediately  placing  it  under  a  heavy 
is  tuned  to  twelve  equal  semi-tones,  the  thirds  are  so  weight  or  pressure,  the  head  is  made  secure  by  a 
harsh  that  they  would  find  it  a  real  improvement  to  blow,  and  the  pin  completed  in  its  form.  It  is  then 
tone  the  instrument  more  on  the  organ  principle,  that  whitened,  by  putting  it  in  a  copper  colouring  tin  and 
is,  to  flatten  the  fifths  so  as  to  make  die  thirds  better.  the  lees  of  wine.  Twenty  workmen  are  said  to  be 
^  For  the  temperament  or  tuning  of  the  piano-forte,  see  employed  on  each  pin,  from  the  drawing  of  the  wire 
Music,  Art.  2o7.  to  the  arrangement  of  the  pins  on  the  paper. 
PICTS.  See  Britain.  Great  improvements  have  recently  been  made  itjL 
PIEDMONT.  See  Italy,  Vol.  XII.  p.  56l.  heading  pins,  as  the  excellency  of  the  article  depends 
PIETRA  Mala,  a  small  town  of  Tuscany,  twenty-  rhiefly  upon  the  nicety  with  which  this  is  effected, 
four  miles  north  by  west  of  Florence,  remarkable  for  The  old  method  has  received  great  improvements^ 
having  a  mountain  in  its  neighbourhood  which  dis-  but  these,  we  have  no  doubt,  will  be  superseded  by 
charges  streams  of  bright  flame,  which  rise  to  the  the  machine  lately  invented  by  Mr.  Church,,  for  raising 
height  of  several  feet.  The  cause  ofthe  flame  is  by dro^  a  head  upon  the  wire  itself,  so  that  the  whole  pin 
gen  gis  in  a  state  of  combustion.  consists  of  one  piece  of  brass.  The  pins  made  in  the 
PILE  Engine.  See  Mechanics,  Vol.  XIII.  p.  usnil  manner  are  put  into  a  sort  of  hopper,  which  perr 
615,616.  '  mits  only  one  to  escape  at  a  time.  The  pin  is  seized 
PILLAU,  a  small  sea-port  town  of  eastern  Prussia,  as  it  escapes,  and  has  a  head  raised  upon  it  by  the  ma- 
situated  on  a  tongue  of  land  which  projects  *into  the  diine,  and  this  head  is  perfected  by  another  operation. 
Baltic  at  the  entrance  of  the  Frische  Haf^  The  streets  We  have  now  before  us  'some  of  the  pins  manufac- 
are  broad  and  straight,  and  the  bouses  are  in  the  Dutch  turedby  Mr.  Church's  machine,  which  are  remarkably 
Ityle.  It  is  defended  by  a  regular  pentagonal  fortress  'beautiful,  and  must  give  great  satisfadtion  to  those  who 
with  bastions.  The  harbour,  which  is  the  port  of  01-  use  them.  V/e  expect  to  be  able  to  give  a  drawing  and 
burg  and  Konigsburg,  from  which  it  is  thirty  miles  descriptiondfMr.  Church's  machine  in  the  Supplement 
distant,  has  only  thirteen  feet  of  water,  but  several  to  this  work. 

hundred  vessels  arrive  annually.    In  18 J ?•  1096  vessels  .     PINE  Apple  ANn  Pinert.     See  HonTrcuLTUjil, 

sailfed  from  the  port,  of  which  809  were  Prussian,  269  Vol.  XI.  p.  234. 

Flemish,  444  Ensrlish,  and  101  Swedish.     There  is  a  PIPES,  on  the  motion  of  water  in.    See  Hyorody- 

good  sturgeon  flsnery  here.    Population  of  the  town  namics,  Vol.  XI.  p.  509. 

about  3000.  P1SA«  a  city  of  Italy,  in  the  grand  dutchy  of  Tusca- 

PlNDAIt,'one  of  the  most  celebrated  Jyric  po^ts  of  ny,  is  situated  in  a  fertile  plain,  on  the  river  Amo,  about 

ancient  Greece,  waa  bom  at  Cynoscephalae  near  Thebes,  five  miles  from  the  sea.     This  river  flows  through  the 

and  flourished  about  the  year  480  before  Christ,  and  is  town,  dividing  it  into  two  nearly  equal  parts  that  are 

said  to  have  died  in  the  public  theatre  at  the  advanced  connected  by  three  bridges,  one  of  which  is  of  white 
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PiHu     marble.     The  town  is  between  si^  end  eeven  miles  in        Pisa^  according  to  Strabo,  was  founded  by  a  colony    h 

'  circumference,  and  is  surrounded  with  a  wall  and  ditcht  of  Arcadians  from  the  Grecian  town»  of  that  nsme  in    ^1 

and  fortified  with  a  castle  and  modem  citadel.    But,  .the  PeloponnesuSi  and  Virgil  assigna  to  it  the  Mne 

like  many  of  the  cities  of  lta1y>  the  population  bears  origin, 

no  proportion  to  the  space  within  the  walls,  so  that  it  ^^Alj^abori^  PUa^ 

lias  a  solitary  and  deserted  appearance.    The  number  .  ^^  Einuoa  9oh:" 

of  inhabitants,  which,  at  one  period,  amounted  to        In  the  year  of  Rome  572  it  was  colonized  by  the 

140,000^  dees  not  now  exceed  17,00a    The  streets  are  Romans,  and  at  a  later  period  it  became  a  municipal 

broad  and  well  paved ;  the  houses  are  in  general  loftVi  town.    On  the  decline  of  the  Roman  empire  Piaa  shsr. 

and,  thopgh  they  are  chiefly  ancient,  appear  remarK-  ed  in  the  common  sufferings ;  afler  beio^  long  lubject 

ably  fair  and  new.    The  principsl  street  is  the  Loin*  to  foreign  or  domestic  tyrants,  it,  in  the  10th  century, 

gams,  yrhich  extends  along  both  sides  of  the  Amo  from  asserted  its  liberty  and  assunied  a  republican  form  of 

one  extremity  of  the  town  to  the  other,  and  is  compos-  government    During  the  following  century  it  atuiocd 

ed  of  elegant  houses  and  several  noble  palaces ;  some  M^e  highest  pitch  of  power  and  opulence,  and  et en 

of  which  were  buik  by  Michael  Angelo.    The  public  rivalled  Venice  and  Genoa  in  commercial  greatncw. 

buildings  are  on  a  magnificent  scale,  and  many  of  them  Together  with  these  states  it  furnished  traniporti  to 

built*  entirely  of  marble.    The  ducal  palace  and  the  the  armies  of  the  crusaders,  and  contracted  with  then 

exchange  are  both  splendid  edifices ;   several  of  the  for  military  stores  and  provisions,  by  which  means  it 

churches  are  elegant  and  enriched  with  fine  paintings,  acquired  immense  sums;  while,  at  the  same  time,  it 

But  the  great  boast  of  Pisa  is  the  cathedraly  with  its  obtained  a  large  share  of  the  commerce  wbich  had  been 

baptistery,  belfry,  and  campo  santo,  fbnning,  perhapsi  engrossed  by  Constantinople  and  the  other  ports  io  the 

the  finest  group  of  buildings  to  be  found  in  luly.  east  of  the  Mediterranean.    About  this  period  Pits 

These  edifices  are  all  detached,  and  occupy  a  consider*  subdued  Carthage  and  took  the  king  prison^,  Conies 

able  space;  they  are  all  of  the  same  era,  vix.  the  12th'  and  Sardinia  were  subject  to  it,  and  iu  fleets  rode  tri« 

century ;  all  built  of  the  same  nuuble ;  and  varieties  umphant  on  the  Mediterranean*    This  state  of  prospe- 

of  the  same  architecture,  being  that  (»lled^  by  the  Ita«  nty  continued  till  the  end  of  the  ISth  century,  when  it 

lians,  Gotico  Moresca    The  plan  and  elevation  of  the  received  a  fatal  blow  from  the  victories  of  the  Genoete. 

cathedral  are  basiltosl ;  the  roof  is  supported  by  noble  1*be  usurpations  of  domestic  tynmta  next  broke  the 

pillars  of  oriental  granite.  The  interior  is  adorned  with  spirit  of  its  citisens,  and  paved  Uie  way  for  its  subjogt- 

atatues  and  fine  paintings ;  and  the  doors,  which  are  of  tion  to  Florence ;  which  took  place  in  1406 ;  and  sinoe 

bronze,  are  much  admii«d  for  their  ridi  sculpture,  that  time  it  has  been  gradually  on  the  decline.   Pisa  ii 

The  baptistery  is  a  large  rotunda,  finely  carveo,  and  the  see  of  an  archbishop.    North  lat.  4&*  43'  II';  east 

embellished  with  columns  and  arcades.    The  campo  long.  IQP  24'. 

aanto,  or  burial  ground,  is  an  oblonff  enclosure,  sur-        PISE^  the  name  of  a  method  of  building  used  in 

rounded  with  corridors  filled  with  various  Grecian  and  some  parts  of  France,  with  stiffi  earthy  nuterialsof  s 

Roman  sarcophagi,  basso  relievos,  busts,  &c  many  of  loamy  quality. 

which  are  of  great  beauty.    The  belfir^,  or  celebrated        PITCAIRN  Island  is  the  name  of  an  island  in 

leaning  tower  of  Pisa,  is  of  a  cylindrical  form,  and  con*  ibe  South  Pacific  Ocean  without  a  river  or  harbour.  It 

sists  of  eight  circles  of  columns,  all  suj^porting  arches^  was  discovered  in  1808  by  an  American  vessel  which 

which  are  smaller  and  more  numerous  as  you  ascend,  touched  at  it^  and  has  recently  become  very  interesting 

It  is  about  180  feet  in  height,  and  is  extremely  grace-  9^^  the  site  of  a  colony  founded  by  the  mutineers  of  the 

ful  in  its  proportions ;  but  it  is  chiefly  remarkable  for  Bounty.    The  history  of  the  mutiny,  and  of  Adminl 

an  inclination  of  more  than  fourteen  feet  Arom  the  per-  BHgh's  second  expedition,  communicated  to  us  by 

pendicular.     It  has  occasioned  much  discussion  whe-  Admiral  Bh'gh  himself,  has  already  been  given  in  our 

ther  this  striking  phenomenon  has  been  owing  to  acci-r  article  Bread-Fruit  Tnfis,  Vol.  IV.  p.  445.    A  very 

dent  or  design.    The  most  probable  accoimt  seems  to  curious  account  of  the  colony  will  be  found  in  the  Qm^t* 

be,  that  the  foundation  ground  gave  way  before  the  ^^y  Reviem,  voL  xiii.    The  island  was  visited  in  1619 

edifice  was  finished,  and  that  the  architect  completed  by  Captain  Henry  King  of  the  Eliaabeth,  who  bis 

kis  work  in  the  direction  thus  accidentally  given  to  gi^en  ^  veij  interesting  account  of  it  in  xheEdin.P^ 

it    The  university  of  Pisa  was  one  of  the  first  esta-  Jour.  vol.  lii.  p.  880.     West  long.  188*  20^  4^^"  ^ 

Uished  in  Italy,  and  long  maintained  a  high  repute-  South  lat  25^  22'. 

tion ;  but  afler  the  subjugation  of  Pisa  to  Florence  it        PITT,  William,  East  of  Chatham,  the  second  iod 

ffradually  declined,  and,  though  partially  restored  by  of  Robert  Pitt,  Esq.  of  Boconnock,  in  the  county  of 

Xorenzo  de  Medici,  it  has  never  recovered  its  former  Cornwall,  was  bom  on  the  15th  of  November,  1708. 

fame.    It  consists  of  three  colleges,  and  possesses  an  ex-  The  family  was  originally  of  Blandford  in  Dorsetshire; 

tensive  library,  a  botonical  garden,  a  cabinet  of  natural  Christopher  Pitt,  the  translator  of  Vida  and  Virgil,  sad 

history,  and  an  observatory.    It  is  resorted  to  by  the  Thomas  Pitt,  governor  of  Madras  in  the  reign  of  Qaeeo 

greatest  part  of  the  Tuscan  vputh.    There  is  also  a  Anne,  were  both  of  this  place.    The^  latter  wu  Cbs- 

public  hospital,  which  is  calculated  |pr  the  reception  of  tham's  grandfather ;  and  likawise  remarkable  as  hsf* 

aOO  patients.    The  trade  of  Pisa  is  very  limited,  and  ing  purchased,  during  his  residence  in  the  east,  ths 

there  are  but  few  manufactures.    The  climate  is  ex-  jewel,  known  by  the  name  of  the  Piit  diamond,  which 

tremely  mild  and  bisnd,  and  attracts  great  numbccs  of  weighed  127  carats,  and  was  afterwards  sold  by  hio  to 

invalids;  winter  is  the  finest  season,  and  is  fully  as  thelBLing  of  France  for  £185,000,  having  originslly 

mild  as  spring.    The  town  is  supplied  with  water  by  a  coat  jg20,400.    It  may  also  be  worthy  of  mention,  ths^ 

long  aqueduct,  which  is.  carried  as  far  as  Leghorn,  and  by  the  wife  of  this  gentleman,  Chatham  was  descended 

consists  of  1000  arches.    The  hot  baths  of  Pisa  were  from  the  R^nt  Murray,  natural  son  of  James  V.  cf 

formerly  more  frequented  than  at  present :  they  are  ScoUand. 

about  four  miles  from  the  city,  and  occupy  100  houses.        Of  Chatham's  youth  and  early  habiU  little  is  record- 

situated  at  the  foot  of  acalcareous  mountain^  cd.  except  that  he  studied  at  Eton  as  a  fimDdsti» 
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u  Nholifi  mt  rfimoYed  to  Trinity  Coll^,  Oxfoyd»  in 
■•  17%,  tnd  left  tne  University  without  taking  any  de^ 
**'  gree.  His  proficiency  in  the  attainmente  usually  a«y 
quired  there  Biay«  however,  be  inferred  from  the  cir-^ 
eumstance,  dial  tome  Latin  verses  of  hia  were  judged' 
fit  to  appear  in  the  collection  printed  by  that  learned 
body  on  the" death  of  George  I,;  and  still  more^  cer- 
tainlyi  ffXMa  the  predilection  for  classical  pursuits  which 
be  ditipltyed  in  after  life,  and  the  decidedly  classical 
tincture  whieb  pervades  all  his  compositions.  Demoa- 
tbenes  is  said  to  have  bee|i  so  great  a  fiivonrite  with  him, 
that  he  repeatedly  translated  certain  of  his  <«ations  into 

The  immediate  cause  of  his  removal  from  Oxford 
waa  a  hereditary  gout,  which  had  ahwady  atUcked  him 
at  Eton  in  his  sixteenth  vear.  He  sought  to  expel  the 
disorder  by  travelling;  he  made  the  tour  of  France, 
and  visited  Italy,  but  without  realiainff  his  purpose  $ 
hia  goat  still  adhered  to  him,  it  preyed  upon  his  con- 
atitution  throughout  life,  and  never  left  him  till  it  gained 
the  maatery.  To  an  ordinary  mind  this  malady  wouhl 
have  pmved  «  severe  misfbrtune :  Pitt  found  means  to 
convert  it  into  almost  an  advantage.  Exoluded  by  it 
from  the  gaietiea  and  dissipations  of  common  life,  he 
applied  himself  the  more  earnestly  to  the  acquisition  of 
knowledge ;  he  read,  and  wrote,  and  studied,  endea- 
vouring by  every  meUiod  in  hia  power  to  cultivate  thoie 
ftcultiea,  which  were  one  day  to  become  the  ornament 
of  hia  age  and  nation. 

Id  the  mean  time,  however,  his  immediate  prospecta 
were  by  no  means  magnificent.    He  had  lost  his  father 
in  17^7;  «  scanty  fortune  and  a  sickly  frame  made 
him  anxiooa  for  aome  fixed  appointment,  and  he  was 
glad  to  accept  a  commiiaion  of  comet  in  the  Blues> 
which  some  of  his  friends  had  interest  enough  to  prc^ 
core  for  him.     But  hia  inclinations  pointed  to  a  differ- 
cot  scene.    The  leisure  which  hia  duties  left  him  was 
•till  aedttbusly  consecrated  to  the  improvement  of  hia 
miod ;  and  he  longed  to  employ  in  public  life  those  ta- 
lents he  had  been  so  careful  to  perfect.    In  1735,  thia 
opportunity  waa  granted  him ;  he  was  that  year  return- 
CO  member  for  Old  Sarom,  to  serve  in  the  ninth  parlia* 
nent  of  Great  Britain.   The  appearance  he  made  there 
was  aoch  aa  to  justify  all  his  hopes^  and  to  awaken 
hopes  atiil  more  glorious.    His  eloquence  soon  became 
the  pride  of  hia.  friends  and!  the  tenor  of  all  that  -oppoa- 
fdmm.  A  fine  voice  and  figure  prepossessed  the  hearera 
in  hia  favour;  and  the  aentiments  and  opinions  which  he 
•uttered  besfioke  a  great  and  noble  mind.  There  was  in 
Um  a  stem  inexpi&le  contempt  for  meanness  in  what- 
evtt  shape  ;  a  fervid  eothuaiaam  for  the  cauae  of  free- 
dom, for  the  honour  of  his  country,  for  all  good  and 
vorthy  thinga;  the  whole  tempered  and  matured  by  a 
strong  commanding  intellect,  the  force  and  juatness  of 
which  might  have  aeemed  scarcely  compatible  with  so 
much  youthful  ardour.    His  acquired  advanUges  gave 
fall  scope  to  those  gifts  of  nature.  The  style  he  employed 
waa  chaate,  regular,  and  argumenteti  ve,yet  both  splendid 
and  impassioned ;  and  the  energetic  graoea  of  hia  ddi- 
verj  gave  new  power  to  what  he  spoke.  When  warm- 
ed with  his  aubject,  when,  pouring  forth  his  own  glow- 
ing feelings  and  emphatic  convictions,  in  language  as 
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pole,  in.  bis  pride  of  place,  with  all  the  dexterity  of  mi- 
nisterial  management  which  a  life  had  been  spent  in 
.acquiring*  was  awed  before  thia  champion  of  simple 
virtue.  Detected  in  his  sophistries,  stigmatized  for  his 
corrapt]on%  baffled  in  his  attempte  at  reteliation  or  de- 
fence, this  intriguing  atotesman  came  at  length  to  dread, 
as  the  aignal  of  defeat,  the  very  sound  of  his  adversa- 
ry's voice.  "  Let  us  before  all  things,"  said  he,  "  try 
to  muazle  this  terrible  coraet  of  horse." 

But  the  enterprize  waa  ineffectual,  the  comet  waa 
not  to  be  '^  muaaled  ;'*  and  if  Sir  Robert  still  l^elieved 
in  his  favourite  maxim,  ihai  etfcry  man  hoM  his  pria, 
it  must  have  mortified  him  to  discover  that  the  prtoe  of 
Pitt  waa  not  within  the  compass  of  hia  gift.    Unable 
to  gain  over,  he  took  the  imperfect  satisfaction  of  alien- 
ating still  farther.    Pitt  was  deprived  of  his  commia- 
sion  in  the  army  ;  and  this  stroKe  of  official  severity, 
while  it  confirmed  him  in  his  opposition,  rendered 
him  still  dearer  to  the  public,  whose  rights  he  was  as- 
serting. It  strengthened  him  also  in  the  favour  of  Fre- 
derick Princeof  Wales^  the  centre  at  that  period  of  all 
who  aimed  at  a  change  of  men  and  measures.    Pitt  waa 
appointed  grooisi  of  the  bed-chamber  to  the  prince,  in 
the  year  1737.    He  contiuued  in  the  successive  sessiona 
of  pariiament,  to  support  the  same  liberal  principles 
.which  he  had  at  first  adopted;  the  increase,  of  years 
increasing  his  experience  in  the  principles  of  policy 
and  fpovemment,  without  seeming  to  abate  the  ardour 
of  hia  zeaL    He  distinguished  himself  by  bis  animated 
hostility  to  the  Spanish  oanventiou,  in  1738  * ;  and  ge- 
nerally by  his  aversion  to  every  measure  that  appeared 
likely  to  imure  the  righte  of  the  subject,  or  the  lasting 
intereste  of  the  countnr.    His  speeches  contributed  not 
a  little  to  the  downfall  of  Sir  Robert  Walpole.    One  of 
his  moat  brilliant  displays  is  preserved  in  the  reported 
debate  on  a  motion  for  an  inquiry  into  the  last  ten  yeara 
of  that  statesman's  administration.  The  motion,  though 
carried  in  the  House  of  Commons,  was  defeated  of  ite 
object  by  a  ministerial  manoeuvre ;  but  it  sealed  the 
rum  of  the  Walpole  party,  and  yet  affords  a  striking 
indication  of  the  powers  m  this  young,  and  ardent,  and 
enlightened  politician. 

The  Pelhama,  who  succeeded  Walpole,  wishing  to 
cure  the  co-operation  of  Pitt,  attempted  to  get  him 
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dismay  toe  atoutest  ana  most  subtle  pt  nis  op* 
pooeats;  and  the  veterans  of  parliament  have  stood 
•^Mthed  in  the  presence  of  a  youth.    Sir  Robert  Wal- 


secure , ^^, 

brought  into  office ;  but  a  formidable  onstacle  stood  in 
the  way.  The  king  was  offended  at  Pitt  for  joining 
with  the  heir  apparent  to  oppose  the  favourite  minister 
and  his  Hanoverian  politics ;  he  refused  to  consent  to 
his  admission.  ThePelhams  resigned  in  conseauence; 
but  were  shortly  after  reinsUted,  and  brought  Pitt 
along  with  them,  as  vice* treasurer  of  Ireland,  in  1746. 
This  post  was  soon  converted  into  that  of  treasurer, 
and  then  exchanged  for  the  place  of  privy  counsellor, 
and  payn^8ter*^eneral  of  the  forces.  His  conduct  in 
this  latter  situation  served  to  display  the  disinterested 
integrity  of  his  nature ;  he  disdained  to  retain  any  por- 
tion of  the  public  money  in  his  hands  to  profit  by  ite 
interest,  or  by  speculating  with  it  in  the  funds,  though 
his  predecessors  had  acted  thus  without  scruple ;  be 
even  refused  the  usual  perquisites  of  his  office,  when 
they  seemed  unmerited  by  the  duties  of  it  Such  a 
manner  of  proceeding  seemed  to  exemplify  in  practice 
the  high  pnndplea  which  he  had  professed  as  an  orator; 
it  sanctioned  and  augmented  the  favour,  in  which  he  had 
long  stood  over  all  the  empire.  With  the  king  it  waa 
less  successful:  Geoige  II.  still  viewed  Pitt  with  a 
jealous  eye«  and  Pitt  waa  atill  inflexible  in  mainUiniog 


*  It  VM  io  the  eoune  of  thia  dctets  that  be  proaooaoad  hia  spirited  ftplj  to  Hoimtlft  Walpole'a 
■ttOHP  naaacr.    TianiUtad  into  tha  langw^  of  Dr«  Johdaoo,  thiat|Aece  ia  fimuliar  to  tmj  leader. 
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Pitt,      ^hat  he  thought  the  true  adirantige  of  Britain^  tfainit  mincl  seemed  to  pervade  eVery  departBieflt  ef  lihe  pA.    f^^ 

liiaii^    qIi  ^i^g  frowns  of  royalty  and  the  intrigues  of  court,  lie  service;  its  influence  was  aoon  felt  hi  the remoteit  ^^ 

"^       '  In  the  beginning  of  the  Beven  years  war,  when  his  ma-  corners  of  the  globe.    He  fott»d  the  tiatbn  deprened  ^"^ 

jesty  returned  from  the  Continent,  and  presentied  the  and  degraded;  m  ChrM  van,  he  mind  ittoahei|{ht 

subsidiary  treaties  he  had  made  with  Hesse  Cassel  of  greatness  which  it  had  never  before  altaiQed.    De- 

and  Prussia,  for  the  defence  of  his  beloved  Hano-  voting  himself  whbHy  to  the  duties  of  his  offite,  entire- 

ver,   Pitt    did.  not   hesitate   to  speak  in  parliament  ly  avoidfiig  the  pageantry  of  levees  and  public  eihili, 

against  their  ratification.   He  was,  in  consequence,  dis-  tions,  he  bent  himself  with  all  his  might  to  mature  the 

missed  from  office ;  and  Mr.  Legge,  who  had  partaken  plans  he  had  formed  for  the  national  siivanUge,  and  to 

in  his  fault,  partook  also  in  his  punishment.    This  was  discover  fit  instruments  for  realising  them.  The  extent 

in  1755.  of  his  information,  the  quickness  of  his  understanding, 

Pitt  was  now  again  a  private  man,  bnt  surrounded  enabled  him  at  onoe  to  discover  wbei^  the  enemy  wis 

with  a  blaze  of  reputation,  which  few  ministers  would  most  assailable ;  his  projects,  magnificent  as  the  mind 

not  have  envied.    The  long  and  brave  struggle  be  had  that  conceived  them,  were  exauirred  and  prorided  for 

made  in  defence  of  their  privileges  endeared  him  to  with  the  most  strupuloas  accuracy,  and  put  in  ezecod^ 

the  people ;  his  virtue,  proved  alike  hi  place  and  out  of  with  an  energy  that  insured  success.    The  people  were 

it,  gave  a  new  and  more  steady  lustre  to  the  splendour  averse  to  aily  interference  in  the  conthiental  war:  Pitt 

which  his  high  talents  shed  around  him.    In  1744p,  the  objected  less  to  the  fact  of  interference,  than  to  the 

Dutchess  of  Marlborough  had  left  him  a  legacy  of  actual  manner  of  it.    .Dismissifig  the  Dukeof  CombcN 

j£lO,000,  ''  upon  account,"  as  her  testament  expressed  land  fVom  the  comnoiand  of  the'  sifmy^  to  whidi  the 

it,  "  of  his  merit  in  the  noble  defence  he  has  made  for  convention  at  Kloster'-sieben  had  ihown  too  well  thit 

the  support  of  the  laws^  of  England,  and  to  prevent  the  •  he  was  unequal,  he  assisted  Predertck  of  ProMs  by 

ruin  of  his  country."    Eleven  years  had  now  elapsed  subsidies,  and  gave  Che  English  troops  to  be  led  1^ 

since  the  date  ofthis  splendid  testimonial;  nine  of  which  Ferdinand  of  Brunswick.     Some  ofitcry  was  med 

had  been  spent  in  office»  amid  temptations  such  as  have  gainst  him  at  first ;  !t  was  thought  he  should  have  ahik. 

ruined  the  fame  of  many  a  patriot,  yet  ^ill  his  popu-  en  off  the  interest  of  Hanover  entirely  ;  but  he  undeN 

larity  had  continued  to  augment;  and  his  late  disfavour  went  these  censures,  persevered  in  his  measures,  lod 

at  court,  by  investing  him  with  something  of  the  grace  **  conquered  America  in  Germany,^'  as  he  predicted. 

of  a  martyr,  had  raised  it  to  a  higher  pitch  than  ever.  The  French  being  occupied  in  these  continental  ei[M- 

Men  called  him  the  Great  Commoner :  'he  was  listened  ditions,  .and  Frederick  assisted  by  British  gold  to 

to  by  the  nation  as  its  guardian  and  father.  make  head  against  them,  their  ooloniea  tuid  distant  pos- 

Happy  in  these  circumstances  of  his  public  situation,  sessions  were  left  ill  guarded,  and  fell  an  easajy  prey  to 

Pitt  was  also  happy  in  his  domestic  circle.    In  1754  the  vigorous  attacks  of  the  English.    Before  ITfiDthej 

he  had  married  Hester,  only  daughter  of  Richard  Gren-  had  lost  nearly  all  their  foreign  setfletnents ;  they  were 

ville,  Esq.  and  of  the  Countess  of  Temple— a  lady  banished  from  AiHca'mid  Asia,  and  the  Canadas  hai 

whose    accomplishmentSy  and  graces,  and   afiection,  yielded  to  the  heroism  of  Wolfe ;  the  naty  of  Fnnce 

formed  a  permanent  solace  to  him  throughout  the  re-  had  scarcely  an  existence ;  her  own  cScMsts  were  conti- 

mainder  of  his  life.     In  a  short  time,  also,  he  had  rea«  nually  insulted,  and  her  people  kept  in  constant  terror 

son  to  applaud  the  wisdom  of  his  own  anticipations,  of  invasion.   The  taleuts  and  diHgence  of  Pitt,  tbeakdl 

and  to  pity  the  incapacity  of  the  actual  ministers.     He  with  which  he  administered  the  resources  of  firitato 

spoke  loudly  against  the  policy  of  sending  English  had  raised  her  to  be  the  arbitress  of  Europe. 

money  to  defend  Hanover  by  subsidies ;  he  reprobated        But  all  his  triumphs  abrdad  were  insniBcfent  to  le- 

the  idea  of  introducing  Hanoverian  soldiers  to  defend  cure  him  against  the  vicissitudes  of  faction  at  bomt 

England.    The  course  of  events  strongly  seconded  his  In  1760  the  king  died,  ahd  the  dependents  of  bis  sue* 

reasoning:  the  beginning  of  the  seven  years  war  was  cesser  Georgfe  IlL  began  to  -tobk  with  eagerness  for  a 

marked  to  Britain  by  nothing  but  disasters ;  the  nation  change.     It  is  hinted  also,  that  Pitt  was  not  too  aj^rve- 

murmured,  addresses  and  petitions  called  vehemently  able  to  some  of  his  colleagues.    The  great  and  nnifortn 

for  a  change,  and  the  universal  voice  named  Pitt  as  the  success  of  all  his  enterprises  had  exalted  his  repotidon 

man.    His  majesty  was  again  obliged  to  treat  with  this  to  a  height,  which  it  was  painful  for  a  oompeu'tor  tft 

discarded  servant :  a  new  ministry  was  formed  in  1756,  contemplate ;  and  his  habit  of  seeing  every  obscad^givt 

in  which  Pilt  took  the  post  of  secretary  of  state,  his  way  to  the  commanding  effort  of  his  will,  had  strength* 

friend  Mr.  Legge  being  chancellor  of  the  exchequer,  ened  in  him  that  rigidness  of  manner,  that  iniposiii^ 

His  majesty's  repugnance  and  difficulties  are  strongly  infleaibilityof  purpose,  which  hn  friends  might  digni^ 

marked  by  the  fact,  that  having  a  second  time  dis-  as  the  natural  expression  of  a  lofty  and  self-dependeiK 

missed  Pitt,  for  his  inflexible  opposition  to  the  Duke  of    mind,  but  which  his  enemies  did  not  fail  to  brand  iritb 

Cumberland  as  general  of  the  German  war»  he  was  the  name  of  arrogance,  or  domineering  ambition.  Htf 

again  forced  by  the  public  opinion  to  recall  him,  with    court  sought  a  cause  of  quarrel  with  him ;  and  one  vii 

the  most  ample  concessions.     Pitt  resumed  his  place    not  long  in  occurring.     By  the  accuracy  of  his  mteDi- 

of  secretary  on  the  29th  of  June,  1757*  and  formed  a    gence,  he  had  discovered  the  existence  of  xhti/avdfy' 

cabinet  according  to  his  own  choice.    His  personal  in.    compact  between  the  French  and  Spanish  branches  of 

fluence,  of  course,  was  the  predominating ;  hewasun-    the  house  of  Bourbon,  the  secret,  influence  of  whtth 

*  fettered  by  conflicting  colleagues ;  even  the  kind's  pre-    had  rendered  abortive  some  recent  attempts  at  makiof 

possessions  began  to  abate.     Pitt,  in  their  preliminary    peace.    With  his  characteristic  deciaion,  Pitt  immc- 

interview,  had  said  to  him,  *'  Sire,  give  me  your  confi.    diately  moved  for  a  declaration  of  war  against  Spain. 

dence,  and  I  will  deserve  it."  His  maiesty  had  answered,    and  a  vigorous  attack  on  her  foreign  possessions :  he 

'*  Deserve  it,  and  you  shall  have  it ;   tiiere  was  at  lea$ty    judged  it  better  to  surpnse  the  enemy  dian  be  ro^ 

henceforth,  no  visible  discordance  between  them.  prized  I7  him  $  and  the  treachery  of  Spain  seemed  to 

It  was  now  that  the  genius  of  Pitt  shone  forth  with    authorize  the  omission  of  preliminary  oompiainte  sod 

unclouded  splendour  in  the  eyes  of  all  Europe.    Un-    negodations.    The  rest  of  the  eabiaet  thongbt  odw^ 

coustramed  in  his  movements,  the  vigour  ot  his  own    wise ;  the  question  was  debated  keenly,  Pitt's  oponoa 
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It  WAS  oTemi]ed».|Uid  hinti  were  fftven  that  bit  ooncuiw  sive  iabour  had  increaied  the  vjolewie  of  his  conatitii.  Piit, 
^  rence  was  no  longer  indispensable.  The  popularity  of  a  tional  disorder ;  he  wanted  retirement  and  repose.  His  Wiiiitok 
'^  young  king,  and  the  pational  desire  for  peace,  warrant-i  peerage  had  shut  against  him  the  habitual  scene  of  his  '^'""^^'^'^ 
ed  them  in  such  proceedings ;  but  it  was  against  the  parliamentary  eicertions ;  he  was  not  a  constant  attend- 
minister's  principle  to  incur  responsibility  where  he  ant  in  the  house  of  Lords :  but  when  some  great  ques- 
had  not  the  management :  he  resigned  his  office  in  Oc^  tion  called  him  forth  from  his  retreat*  the  fire  of  his 
tober^  1761.  The  applauses  of  all  good  men  accompa-  genius  still  shone  with  unabated  brilliancy.  The  chief 
nied  him  in  his  retreat ;  he  had  the  character  of  the  theme  of  his  oratory*  from  this  .period,  was  the  quar- 
most.  able  and  virtuous  of  statesmen.  His  private  for-  rel  with  the  American  colonies>  the  interests  and  claims 
tune  was  likewise  increased  by  an  annuity  of  £3000,  of  which  now  began  to  occupy  the  principal  share  of 
conferred  on  him  at  his  resignation,  to  last  during  his  the  public  attention.  Chatham  resisted  the  imposition 
life,  and  that  of  his  lady.  The  total  inattention  he  had  of  taxes  on  them  ;  he  wannly  seconded  the  repeal  of 
always  manifested  to  his  individual  interest^  while  the  Mtamp.acL  But  when  war  had  been  undertaken^ 
managing  the  concerns  of  the  public,  rendered  this  an*  above  all  when  Fra]M:e  had  taken  part  in  it,  he  was  re- 
nuity  a  necessary  gift.  His  lady  was  fiirtber  honoured  solute  for  continuing  in  arms  at  whatever  risk.  The 
with  the  rank  of  the  peerage,  con&rred  on  her  by  the  memorable  scene  in  which  he  displayed  his  anxiety  on 
title  of  Baroness  of  Chatham.  this  head  is  well  known.    On  the  7th  of  April,  1778» 

A^i^ain  reduced  to  a  private  station,  Pitt  attended    the  Duke  of  Richmond  having  moved  an  address  to  the 
chiefly  to  his  duties  in  psu-liament;  and,  without  uniting    king,  in  which  the  necessity  of  admitting  the  inde- 
himself  to  any  party  in  the  sftate,  he  kept  a  watchfiu    dendence  of  America  was  broadly  insinuated,  Chatham 
eye  over  the  public  conduct  of  ministers,  delivering  his    deprecated  such  a  consummation  in  the  strongest  tenns. 
sentiments  in  the  same  fearless  spirit,  which' had  hither*    ''  I  rejoice,"  said  he,  '^  that  the  grave  has  not  closed 
to  distinguished  all  his  public  exhibitions.    When  the    iwon  me,  that  I  am  still  alive  to  lift  up  my  voice  against 
peace  of  Paris^  which  ins  own  exertions  had  done  ao    the  dismemberment  of  this  ancient  and  noble  monarchy* 
much  to  bring  about,  was  to  be  concluded  in  1 762,  he    Pressed  down  as  I  am  by  the  load  of  infirmity,  I  am 
expressed  himself  warmly  agaiost  the  terms  of  it,—    little  able  to  assist  my  country  in  this  most  perilous 
against  the  smallness  of  the  benefit  likely  to  sesult  to    conjuncture ;  but,  my  lorda,  while  I  have  sense  and 
England  from  the  commanding  attitude  she  had  main*    memory,  I  never  will  consent  to  tarnish  the  lustre  ol* 
twied  throughout  the  latter  years  of  the  war.    On  the    this  nation  by  an  i^pominious  surrender  of  its  rights 
question  of  General  Warrants,  arising  from  the  case  of    and  fairest  possessions.    Shall  a  people,  so  lately  the 
Wilkes,  in  1764,  be  delivered  an  animated  speech    terror  of  the  world,  now  jbll  prostrate  be&re  the  house 
against  the  legality  of  such  miertions  of  official  prero*    of  Bourbon?  It  is  impossible !    In  God's  name,  if  it 
gative,— -reminding  his  hearers  "  that  an  Englishman's    is  absolutely  necessary  to  declare  either  for  peace  or  ^ 
house  was  his  caatle,  defended  not  indeed  by  battlements    war«  and  if  peace  cannot  be  preserved  with  honour, 
and  bulwarks,  but  by  the  impatsable  though  unseen    why  is  not  war  commenced  without  he3itation?    I  am 
barrier  of  law :  it  might  be  a  straw-built  shed,  mto  which    not,  I  confess,  well  informed  of  the  resources  of  this 
every  wind  of  heaven  might  enter ;  but  the  kii^  could    klu^om,  but  I  trust  it  has  still  sufficient  to  maintain 
not,  the  kinjg  dared  not"    That  his  popularity  remain^    its  just  rija^hts,  though  I  know  them  not    Any  state, 
ed  undiminished  was  evinced  by  a  fact  striking  enough    my  lords,  is  better  than  despair.    Let  us  at  least  make 
in  itself,  and  more  so  as  it  regarded  him.    Sir  William    one  effi>rt;  and  if  we  must  fall,  let  us  fall  like  men." 
Py  naent  of  Burton^Pynsent,  m  the  county  of  Somerset,    The  duke  cepli^,  and  Chatham  made  an  eager  efibrt 
passed  over  his  own  fiunily,  in  order  to  bequeath  an    to  rise  that  he  might  speak  farther— but*  in  vain— hia 
estate  of  £S00O  aryear  to  this  distinguished  patriot    voice  was  never  ipore  to  be  heaord  in  that  senate  which 
Already  had  the  commencement  of  his  political  life   it  had  so  often  dignified  and  deli|rhted ;  he  staggered, 
been  dignified  by  a  similar  tribute  of  approbation :  it    laid  his  hand  upon  his  bosoms  famted,  and  was  caught 
muat  have  been  doubly  gratifying  to  find  the  same  tea*    in  the  arms  of  the  lords  who  sat  near, him  and  sprang- 
timiHiy  still  more  unequivocally  renewed,  when  the    to  his  assistance.    They  carried  him  into  an  adjoining 
busiest  and  most  dangerous  part  of  it  was  past  room,  and  the  house  immediately  adjourned.    Medical 

Pitt  was  again  to  l^  a  minister,  but  never  so  hai^y  a  assistance  being  procured,  he  was  conveyed  to  his  villa 
one  as  he  had  been  already.  In  1766,  the  necessities  at  Hayes,  in  fi.ent ;  where  he  lingered  only  till  the  fol- 
of  the  government  onoe  more  called  him  to  a  share  in  lowii^  11th  of  May,  and  then  died,  in  the  seventieth 
it ;   the  formatioD  of  a  new  cahinet  was  entrusted  to   year  of  his  age. 

him,  but  the  undertaking  did  not  prosper  in  his  hands.       The  circumstances  of  his  death  combined  with  the 

I}ia  brother-in-law  and  old  associate  Lord  Templ^  his    general  character  of  his  life  to  risnder  that  event  pecu- 

friend  the  Marquis  of  Rockingham^  could  not  enter    liarly  impressive.    News  of  it  being  conveyed  to  Lon« 

into  his  views,  or  act  aloqg  with  him ;  and  the  Greal    don  by  express.  Colonel  Barr§  reported  the  iiitelligence 

Comutumer  had  ofi*ended  many  of  his  favourers  by  ac»    to  pariiainent,  where  it  suspended  all  other  business, 

cepting  of  a  peer^age.     He  was  made  Earl  of  Chatham,    The  sense  which  the  public  entertained  of  their  loss 

aiui  Saron  ot*  Burton^Pynaent,  prior  to  his  entrance    was  mani&sted  by  the  honours  done  to  his  memory. 

opoo  office.    Of  his  ministry  Mr.  Burke  has  left'  us  a    Party  differences  seemed  to  be  forgot ;  all  joined  in 

curions  and  oftien^uoted  description.    The  members    voting  that  his  debts  should  be  paid  by  the  nation,  and 

of  it  were  the  most  heterogeneous  and  discordant;  the    that  a  yearly  sum  of  £4000  should  be  permanently  add* 

r^asslts  they  produced  betrayed  the  feebleness  of  their    ed  from  the  civil  list  to  the  title  he  had  borne.  He  was 

ntiipia.     dhatbam  resigned  in  two  years,*— ^9^usted    buried  in  Westminster  Abbe^  with  ail  the  pomp  of  a 

witii  the  untosBardness  of  his  coadjutors,  and  tired  of   public  funeral ;  and  a  piece  of  sctUpture  was  afterwards 

useless  exertions  to  bend  their  clashing  principles  to  a    erected  by  way  of  monument,  rei>cesenting  the  last  scene 

couft^nai^  with  ^  <pmou  of  his  parliamentary  life,  wad  inscribed  as  the  tribute 

Xlais  vas.  the  last  time  he  appeared  in  office :  liia    of  the  King  and  Parliament  to  the  Earl  of  Chatham. 
ativ^^  'uod  health  were  eahauated;  years  and  exces«       The  chitt  lineaments  of  Chatham's  character  may  be 
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Pitt,  fffitbered  fVom  the  most  meagre  chronicle  of  his  actions. 
William.  That  he  was  a  man  of  a  splendid  and  impetuous  genius 
--adapted  for  Uie  duties  of  an  orator  by  the  vehemence 
of  his  feelings,  and  the  rich  gifts  of  his  intellect ;  for 
the  duties  of  a  statesman,  by  his  vastness  of  concep- 
tion, his  unwearied  assiduity  in- ordering,  his  inflexible 

'  energy  in  execution— the  highest  and  the  humblest 
qualities  that  should  combine  to  form  a  public  man— 
jnay  be  learned  from  contemplating  any  portion  of 
his  public  l^fe.  A  survey  of  the  whole  will  better  show 
TO  how  extraordinary  a  degree  he  possessed  these  re- 
quisites, and  how  richly  he  adorned  them  all  by  a  truly 
noble  style  of  sentiment,  a  rigid  adherence  to  me  great 
principles  of  honour  and  generosity,  and  every  manly 
virtue.  And  as  his  mind  was  singularly  elevated,  so  has 
his  fortune  been  singularly  good.  Few  men  that  have 
acted  so  conspicuous  a  part,  have  united  so  great  a 
plurality  of  suffrages  in  their  fkvour.  The  reason  is, 
that  he  founded  no  sect,  was  the  father  of  no  party, 
but  of  the  party  that  love  their  country  and  labour  for 
it ;  and  having  thus  been  a  genuine  catholic  in  politics, 
his  merits  are  admitted  by  all.  Accordingly,  the  cla^ 
mours  that  assailed  him  in  life,  the  voice  of  obloquy  and 
opposition,  the  memory  of  his  failings  have  long  since 
died  quite  away;  and  Chatham  is  one,  in  praise  of 
whom  the  bitterest  of  partymen  ibrget  their  bitterness. 
He  stands  in  the  annals  of  Europe,  «  an  illustrious  and 
venerable  name/'  admired  by  countrymen  and  stran- 
gers, by  all  to  whom  loftiness  of  moral  principle  and 
greatness  <^  talent  are  objects  of  regard. 

"  His  private  life/'  says  Lord  Chesterfield,  *'  was 
stained  by  no  vice,  nor  sullied  by  any  meanness.  All 
his  sentiments  were  liberal  and  elevated.  His  ruling 
passion  was  an  unbounded  ambition,  whidi,  when  sup- 
ported by  great  abilities,  and  crowned  by  great  success, 
makes  what  the  world  calls  a  great  roan.  He  was 
haughty,  imperious,  impatient  of  contradiction,  and 
overbearing ;  qualities  which  too  often  accompany,  but 
always  clog,  great  ones.  He  had  manners  and  address ; 
but  one  might  discover  through  them  too  great  a  con- 
sciousness of  his  own  superior  talents.  He  was  a  most 
agreeable  and  lively  companion  in  social  life,  and  had 
such  a  versatility  of  wit,  that  he  could  adapt  it  to  all 
sorts  of  converration.  He  had  a  most  happy  turn  to 
poetry,  but  seldom  indulged,  and  seldom  avowed  it 
His  eloquence  was  of  every  kind,  and  he  excelled  in 
the  argumentative  as  well  as  the  declamatory  way.  But 
his  invectives  were  terrible,  and  uttered  witn  such 
energy  of  diction,  and  such  dignity  of  action  and  coun- 
tenance, that  he  intimidated  those  who  were  most  will- 
ing and  best  able  to  encounter  him.  Their  arms  fell 
out  of  their  hands,  and  they  struck  under  the  ascend- 

^  ant  which  his  genius  gained  over  theirs." 

If  Chatham's  faculties  had  not  been  more  worthily 
employed,  we  might  have  regretted  that  he  left  so  few 
memorials  of  them  in  a  literary  shape.  Many  of  his 
speeches,  under  all  the  deformities  of  incorrect  report- 
ing, are  full  of  beauty;-  and  a  volume  of  '*  Letters"  to 
his  nephew,  published  some  years  ago,  may  be  read 
with  a  pleasure  independent  of  their  author.  See 
Life  of  Chatham  9  in  S  vok.  and  the  public  histories  of 
the  time. 

PITT,  William,  second  son  of  the  last  mentioned 
Earl  of  Chatham,  was  bom  on  the  S8th  of  May,  1 759. 
The  early  promise  of  his  childhood  was  not  unmarked 
by  his  father,  and  no  means  were  left  unemployed  to 
realize  it  Itifluenced  partly  by  the  delicate  health  of 
the  boy,  and  still  more  by  his  own  sense  of  a  parent's 


duty,  Lord  Chatham  had  his  son  educated  at  home  an-  hi, 
der  .his  own  immediate  inspection.  A  tutor  wai  en.  ^>^ 
.gaged  to  instruct  him  in  the  elements  of  sdioQl  learn-  ^^^ 
ing ;  and  the  great  sUtesman  himself  devoted  a  portioa 
of  his  leisure  to  form  the  principles  and  direct  the  uo* 
demanding  of  his  child.  His  manner  of  ooikdacting 
this  employment  was  suitable  to  the  feeling  whidi  faia 
prompted  him  to  undertake  it.  He  studied  to  sink 
tlie  character  of  father  in  that  of  friend:  he  encouri^ 
William  and  his  other  children  to  converse  with  him 
freely  upon  every  topic ;  each  day  he  made  a  point  of 
delivering  to  them  some  instruction  or  advice;  and 
every  evening  he  closed  this  paternal  exercise  l:^  read- 
ing, in  their  presence,  a  chapter  of  the  Bible.  Itii 
also  mentioned,  that  William  being  intended  for  apab. 
lie  speaker,  one  of  his  caBtomary-tasks  was  to  declaim 
on  some  given  topic  in  the  presence  of  his  father;  a 
practice  to  which  he  doubtless  in  some  degree  owed  the 
remarkable  fluency  and  correctness  of  diction,  whidi 
afterwards  characterized  his  speeches  in  parliament 

Under  such  tuition,  the  young  man  made  a  rapid 
proficiency :  at  the  early  age  of  fourteen,  he  was  foond 
advanced  enough  for  attending  the  university,  and  wu 
entered  accoraingly  at  Pembroke-hail  college,  Cam- 
bridge, in  177S..  His  pnufress  here  was  eouallyn.  J 
pid;  he  enjoyed  some  pecuhar  advantages,  ana  profitel 
well  by  them.  To  the  valuable  gifts  of  nature,  a  quid 
apprehension  and  a  retentive  memory,  he  added  the  no 
less  valuable  habit  of  steadfast  and  zealous  applicatiai; 
and,  by  his  father's  request,  each  of  the  two  college 
tutors  devoted  an  hour  every  day  to  his  improvement 
One  of  these  tutors  was  Dr.  Prettyman,  now  Dr.  Too- 
line,  bishop  of  Winchester.  His  connexion  with  Mr. 
Pitt  began  here ;  it  gradually  ripened  into  a  closer  at- 
tachment, and  contin.^ad  unbroken  till  death  dirided 
it.  This  circumstance  speaks  favourably  for  the  feelings 
of  Mr.  Pitt ;  except  in  acts  of  mutual  kindness,  there 
could  be  little  sympathy  between  diem.  The  learned 
prelate  is  now  writing  a  life  of  his  illustrious  ptpil, 
three  volumes  of  which  have  already  been  published. 

Mr.  Pitt  was  too  young  to  acquire  much  distincUou 
by  his  academical  exercises,  among  competitors  grown 
up  to  manhood.  But  his  residence  at  Cambrid^  was 
marked  by  qualities  much  more  valuable  than  such  dis- 
tinctions implv.  His  diligence  and  regularity  coitti- 
nued  unabated ;  he  was  gradually  enriching  bis  mind 
with  the  treasures  of  learning,  and  forming  his  conduct 
on  the  principles  of  virtue  and  sobriety.  Indulging  in 
few  relaxations;  and  no  excess,  he  pursued  his  atndiet 
with  sudi  intensitv,  that  his  naturally  fe^Ie  health 
was  frequently  in  danger;  and  the  chief  care  of  his  af- 
fectionate parent  was  not  to  excite  his  ardour,  but  Is 
restrain  it  ''AH  you  want  at  present*'*  he  writes  to 
him  on  one  occasion,  "  is  quiet ;  with  this,  if  your  a^ 
dour  «^imvffiv  can  be  kept  m  till  you  are  stronger,  yov 
will  make  noise  enough.  How  happy  the  task,  07 
noble  amiable  boy,  to  caution  vou  oni^  agaitut  jmrsung 
too  much  all  those  liberal  and  praiseworthy  things,  to 
which  less  happy  natures  are  to  be  peipetually  sparred 
and  driven  1  I  will  not  teaze  you  with  too  long  a  let- 
ter in  favour  of  inaction  and  a  competent  stupidity,  j€0t 
best  tutors  and  companions  at  present  You  havetiBie 
to  spare ;  consider  there  is  but  the  Eneyclopadta,  sod 
when  you  have  mastered  all  that,  what  will  reuiiiD? 
You  will  want,  like  Alexander,  another  world  to  coo* 
quer." 

This  excellent  father  he  lost  in  1778;  z  drcumstflm 
which,  to  a  less  sound  and  steady  mind,  might  have 
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uiupiBflntfa  yean  w*s  equal  to  tfie  gvManoe  of  hioMelf ; 
im  plan  of  life  had  already  been  duJked  oat  for  him ; 
and  he  poaaesBed  the  qariiflcatioiM  necesaaiy  fbr  pur- 
suing it  wUi  anceesa.  Intended  fot  the  bar  and  the  ae* 
Bale,  be  bnaied  faimaelf  unweariedly  in  preparinr  for  the 
dotiea  of  both.  After  quitting  the  aniversTty,  and 
vvending  a  winter  at  Rheinia  in  France,  havmg  com- 
pleted bia  terme  at  Lincoln'a  Inn^  he  was  madea  conn- 
ador  in  1780^  whenever  he  becakne  of  age.  In  the 
enatting  wetteni  circuit,  he  followed  the  court,  and  ap- 
peared in  several  minor' causes  with  great  approbate. 
Bnt  brighter  pmapects  opened  to  him  elsewhere ;  he 
never  made  another  journey  <^  this  kind.  The  parlia- 
ment being  dissolved  in  the  autumn  of  the  same  year, 
.  he  started  $b  a  candidsfte  fbr  the  university  of  Cam- 
bridge. Here,  indeed,  he  was  unsuccessAil ;  the  in- 
terest of  his  competitors  appeared  so  decidedly  supe* 
rior,  that  he  witndrew  without  coming  to  a  ^11 ;  but 
a  hfw  months  afterwards,  the  interest  of  Sir  James 
Lowther  procured  hmi  a  seat  for  the  borough  of  Ap- 
pleby, am  he  took  his  place  accordingly,  in  January, 

1781. 

In  dns  scene  of  hia  fkther's  early  triumphs,  Mr.  Pitt 
was  destined  to  secure  as  brHHant  triumphs  at  an  age 
etdl  earlier.     He  had  not  yet  completed  his  twenty- 
aecond  year ;  and,  in  a  few  weeks,  his  talents  had' 
ibroed  their  wa^  into  notice,  in  spite  of  all  the  claims 
of  the  many  distinguished  orators  who  at  that*  time 
swayed  the  House  of  Commons.  '  His  first  speech  was 
during  tfie  debate  on  Mr.  Burke^s  bill  for  an  economi- 
cal T^cmn  in  the  civil  list     He  is  said  to  have  been  in 
some  degree  surprised  into  speaking ;  but  the  appear* 
ance  he  made  indicated  no  sodi  want  of  preparation. 
Mr.  Byng,  the  member  for  Middlesex,  knowing. the 
aentimettts  of  Mr.  Pitt  to  be  decidedly  in  favour  of  the 
bill,  had  requested  him  to  reply  to  Lord  Nugent,  at  that 
moment  addressing  the  House  in  its  favour.    Mr.  Pitt 
mre  his  friend  a  mibious  answer,  which  was  construed 
mto  an  assent,  and  the  notice  of  it  was  circulated  round 
in  whispeis.    In  the  interim,  however,  be  had  come  to 
tiie  resolution  noi  to  rise ;  and  ft  would  have  agitated 
a  man  of  less  self-possesnon  to  notice,  that  when  Lord 
Nugent  sat  down,  a  universal  pause  ensued,  and  then 
a  loud  call  from  various  quarters  of  the  House  for 
^  Mr.  VitL"    He  stood  up  in  consequence :  his  last 
Inmrapher  thus  describes  what  followed,  *^  Though 
reafiy  not  hitendin|^  to  speak,  he  was  from  the  b^n- 
nit^  t»Hected  and  unembarrassed ;  he  argued  strongly 
in  favour  of  the  bill,  and  noticed  all  l£e  objections 
wliich  had  been  urged  by  the  Noble  Lord  who  imme- 
diately preceded  him  in  the  debate,  in  a  manner  which 
creaftl  J  astonished  all  who  heard  him.    Never  were 
Sigber  expectations  formed  of  any  person  upon  his 
first  comiiig  into  Pariiament,  and  never  were  expecta- 
tiona  mora  oom|deteljr  answered.    They  were  indeed 
miieh  more  thui  answered:  such  were  the  fluency 
and  aacvracy  oF  languiMy  such  the  perspicuity  of  ar- 
rmo^mmtg  and  mm  the  closeness  of  reasoning,  and 
tomnky  and  d^nified  elocution— generally,  even  in  a 
unuA  le^s  degree,  the  fhitts  of  long  habit  and  experi- 
cnce— that  it  cooM  scarcely  be  believed  to  be  the  first 
meech  of  a  young  man  not  yet  two-and-twenty."  Mr. 
net  spoke  ohly  wioe  during  this  session ;  but  he  ao- 
qaitted  himself  sorwell,  as^  before  die  end  of  it,  to  se- 
core  the  reputation  of  a  most  able  orator,  from  the  best 
jndges  of  his  time.    One  of  Mr.  Fox's  friends,  about 
tiita  pwrtod,  observed  to  him«  that  Mr.  Pitt  promised 
to  he  one  of  thcfisst  speakers  ever  heard  in  the  House 

TART  II. 


nf  Oooomons;  to  yridA  Mr«  Fox  hutandy  replied,      ^U 
«<  He  is  ao  already/'    A  still  warmer  tribute  of  ap^.  WtMjain. 
planse  was  naid  torn  not  long  after,  by  Mr.  Dunning :  ""^ 

**  Ahnost  all  the  sentiments,*'  he  said,  "  which  he  had 
collected  in  his  own  mind  on  the  subject,  (the  snia. 
conduct  of  our  naval  affiurs,)  h»d  vaniAed  away  like 
a  dream,  on  the  bursting  forth  of  a,  torrent  of  eb. 
jioenoe,  fWxn  the  |^eatest  prodigy  that  ever  was  seen 
in  this,  or  periu^  in  any  othor  country— an  honout^ 
able  gentleman  possessing  the  full  vigour  of  youth, 
united  with  the  experience  and  wisdom  of  the  maturest 
•ge." 

The  removal  of  Lord  North  and  his  adherents  might 
l|ave  opened  die  way  for  Mr.  Pitt's  admission  into  of- 
fice. The  Rockingham  party,  anxious  to  appropriate 
the  benefits  of  his  eloquence,  had  even  offered  hun  the 
vioe^treasurership  of  Ireland,  a^  place  of  some  cons&x 
quence  formerly  held  by  his  father.  But  Mr.  Pitt, 
with  a  consciousness  of  great  abilities,  which  succeed- 
ing events  amply  justifiedi  had  made  up  his  mind  from 
the  first  to  accept  of  no  situation'  whiicyi  did  not  give 
him  a  plaoe  in  the  cabinet  He  therefore  refused  this 
ofier,  though  he  oontinued  to  support  the  measures  of 
the  ministry,  whose  liberal  system  of  government  was 
naturally  accordant  with  the  principles  of  a  son  and 

fupil  of  the  great  Chatham.  About  this  time,  also, 
e  brought  forward  the  famous  question  of  Parliament" 
iny  Reform.  It  appears  that  about  that  period  he  had 
fek  a  considerable  mterest  in  this  important  subject; 
he  had  encouraged  tile  combinations  formed  in  various 
parts  of  the  kingdom  in  fiivour  of  it,  and  had  himself 
sat  as  a  delegate  at  a  meeting  convened  in  Westminster 
for  this  express  purpose.  He  supported  the  same  cause 
with  great  eloquence  in  hisplace  in  pariiament.  HismoL 
tion  (May,  178S)  "  for  a  committee  to  inquire  into  the 
state  of  the  representation  in  parliament,  and  to  report 
to  the  House  their  observations  thereon,"  was  lost  by  a 
Majority  of  twenty;,  he  again  spoke  earnestly  in  fa* 
vour  of  reform  in  \1%^;  and,  lastly,  while  a  minister, 
in  1785,  he  presented  a  specific  plan  fbr  effecting  this 
object,  which  also  was  rejected.  These  proceedings 
wwe  long  afterwards  contrasted  with  his  subsequent 
proceedings  in  the  same  matter,  and  much  loud  accu8»^ 
tlon  was  drawn  from  the  comparison.       ' 

By  the  Marquis  of  Rockingham's  death,  Lord  Shel* 
bume  became  prime  minist^ ;  and  Mr.  Pitt  was 
associated  with  nim  as  chancellor  of  the  exchequer, 
in  June,  1782.  The  tadL  which  devolved  on  him 
was  one  of  great  difficulty.  Lord  Shelbume's  ele^ 
vation  had  converted  several  of  his  friends  into  bitJ 
ter  enemies :  his  peace  with  America  and  Fraice 
was  at  best  but  a  humiliating  affair ;  and  the  whole 
charge  of  managing  the  House  of  Commons  was  en* 
trusted  to  Mr.  Pitt.  Scarcely  arri^i^  at  the  age  of 
twenty-three,  he  Had  thus  to  make  head  against  the 
most  formidable  oppo^ton.  Lord  North  was  still  in 
his  place,  with  ability  or  extent  of  connection  undimi« 
nidied ;  and  the  hostility  of  Mr.  Fox,  who  had  left 
the  ministry  at  Rockingham's  death,  was  at  once  strong 
and  implacable.  The  quarrel  of  Lord  Shelbame  and 
Mr.  Fox  is  a  well-known  event ;  the  mode  in  which  the 
latter  sought  for  iustiee  or  revenge,  is  also  well  known, 
and  very  diversely  judged  of.  We  need  only  at  present 
remark,  that  the  comUnation  of  Lord  North  and  Mr^ 
^ox  overpowered  ^e  new  and  unstable  minister :  he 
was  compelled  to  resign,  and  Mr.  Pitt  went  out  with 
hhn,  in  the  beginning  of  1788.  P^ior  to  this  events 
we  are  told,  a  reoonciHation  had  been  atten^fled.  f'Neii 
ther  Mr.  Pitt  nor  Lord  SheUnime/'^saya  the  Biahep  ^ 
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Winchester,  ^*  saw  any  reason  why  they  shoald  not  act 
with  Mr.  Fox.  It  was  therefore  agreed  that  an  offinr 
should  he  made  to  him  to  return  to  office,  for  whidi 
purpose  Mr.  Pitt  waited  upon  him  hy  appointment. 
As  soon  as  Mr.  Fox  heard  the  object  of  Mr.  Pitt's  visit, 
he  asked  whether  it  was  intended  that  Lord  Shelbume 
should  remain  first  lord  of  the  treasury  ;  to  which  Mr. 
Pitt  answered  in  the  affirmative.  Mr.  Fox  immediately 
replied,  that  it  was  impossible  for  him  to  belong  to  any 
administration  of  •  whicn  Lord  Shelburhe  was  the  head/ 
Mr.  Pitt  observed,  that  if  such  was  his  determination, 
it  would  be'  useless  for  him  to  enter  into  any  fiirther 
disciission,  "  as  he  did  not  come  to  betray  Lord  Shel- 
bume ;"  and  he  took  his  leave.  This  was,  I  believe, 
•the  last  time  Mr.  Pitt  was  in  a  private  room  with  Mr. 
Fox  ;  and,  from  this  period,  may  be  dated  that  politi- 
cal hostility  which  continued  through  the  remainder  of 
their  lives.'*  The  f«ame  feeling  of  integrity  towards  his 
colleague,  induced  Mr.  Pitt  respectfully  to  decline  the 
offisr  of  succeeding  him,  which  the  king  condescended 
to  make  him  in  person.  He  again  would  not  ^'  betray 
Lord  Shelbume ;"  and, '  under  the  Duke  of  Portland, 
the  united  party  of  Lord  North  and  Mr.  Fox  came  into 
office  in  their  stead. 

This  famous  coalition  ministry  was  offensive  at  once 
to  the  king  and  to  a  great  portion  of  the  country.  Mr. 
Fox's  share  in  it  was  entirely  approved  of  by  none  but 
his  very  warmest  partisans.  Mr.  Pitt,  thouffh  he  was 
of  those  who  thought  it  "  monstrous,  in  Uie  ardent 
defender  of  the  people's  rights,  to  unite  with  thclofly 
assertor  of  the  prerogative,*'  yet  pledged  himself  not 
systematically  to  oppose  their  measures.  They  had  his 
support  on  more  tnan  one  occasion ;  but,  on  the  first 
motion  of  Mr.  Fox's  celebrated  India  bill,  he  ex{Mressed 
his  unqualified  dissent  from  it,  and  resisted  it  in  all  its 
stages.  We  need  hardl  v  mention  the  fate  of  this  bill ; 
it  was  pushed  dxrough  the  House  of  Commons  by  over- 
powenng  majorities ;  but  the  king  took  the  alarm  at 
the  gireat  and  permanent  accession  of  influence  which 
It  seemed  to  confer  on  the  ministers;  Lord  Temple  made 
known  his  Majesty's  feelings,  and  the  bill  was  thrown 
oat  in  the  House  of  Lords.  Mr.  Fox  and  his  colleagues 
were,  in  consequence,  displaced. 

The  prospects  of  a  prime  minister  at  this  juncture, 
were  far  from  inviting:  the  highest  talents  in  the  coun- 
try, supported  by  the  most  powerful  parliamentary  in- 
terest, and  embittered  by  defeat,  were  like  to  be  array- 
ed against  him ;  he  could  have  nothing  to  rely  on  but 
the  king's  favour  and  his  own  abilities.  Mr.lPitt,  how- 
ever, did  not  hesitate  to  accept  this  office ;  he  was  ap- 
pointed first  lord  of  the  treasury,  and  chancellor  of  the 
exchequer,  in  December,  1783.  The  appalhng state  of 
matters  soon  became  apparent.  The  new  minister's 
India  bill  wss  rejected  by  a  majority  of  S22  to  214; 
and  a  similar  fate  attended  all  the  subsequent  motions 
on  which  he  divided  the  house.  Nevertheless,  Mr. 
Pitt  stood  his  ground.  Strong  in  the  favour  of  the 
king,  in  the  consciousness  of  his  own  abilities,  and 
firmly  believing  in  the  goodness  of  his  cause,  he  exert- 
ed himself  with  the  most  extraordinary  diligence  to  van- 
quish the  opposition  made  to  bim>  and  fix  himself  se- 
curely in  the  confidence  of  the  nation  at  large.  In  this 
contiest,  the  versatility  of  his  talents,  the  dexterity  of 
bis  argumentation,  the  sharpness  of  his  sarcssm,  the 
ingenuity  of  all  his  measures^  w«re  not  less  wonderful 
than  the  firmness  of  mind,  which  prompted  him  at  an 
age  so  early,  to  encounter,  single-banded,  some  of  the 
most  fonnidable  obstacles  that  ever  minister  had .  to 
Itrive  witbr   By  dint  of  unwearied  exertions^  he  at 
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length  SQOoeeded  in  redttdog  the  ni^iori^  wUch  in.    H 
ported  his  opponents,  to  a  single  voice ;  and,  fioafir,  ^^ 
m  drawing  over  that  voice  also  to  hia  own  side.   Hiv!  "^  ^ 
ing  prospmd  so  far,  and  what  was  more  importiDt, 
having  now,  aa  be  thought,  oonviiiised  the  poblicofiSI 
rectitude  of  his  measures,  he  determined  to  app^l  more 
immediately  to  the  general  sense  of  the  nation,  sad  the 
parliament  was  dissolved  in  March,  1764.  The  new  else- 
tion  justified  his  hopes;  there  was  now  a  decided  on- 
jority  m  his  favour;  hia  India  bill  passed,  fnd  be  bs> 
came  prime  minister  in  substance  as  well  as  form,   tic 
had  earned  his  power  with  difficult,  and  he  kept  it 
steadfastly.    For  the  next  seventeen  years  he  was  con- 
stantly in  office. 

His  conduct  during  this  long  administration  wai 
marked  by  great  caution  and  skill;  and,  for  a  oonaidsN 
able  period,  by  the  almost  universal  approbatioD  of  the 
country.  The  few  faulu  found  with  it  indicated  hov 
completely  he  had  mastered  the  failings  most  likely  ts 
beset  him.  It  was  not  the  ardour  of  youth,  its  paiM 
for  daaaling  schemes,  or  the  indiscriminate  xeal  fiir 
splendid  improvements,  natund  to  one  who  had  sliesdj 
deckred  himself  so  warmly  in  their  favour,  that  wcr 
blamed ;  it  was  rather  a  drcnmspectDeaa,  bonleringso 
Jealousy,  a  reverence  for  existing  institutions,  a  ooli^ 
ness  or  hostility  to  innovation,  which  looked  like  poii. 
tical  apostacy  in  the  once  powerful  advocate  for  refona; 
the  terrors,  in  short,  of  an,  old  and  narrow-minded 
sUtesman,  not  of  a  younjg  and  highly-gifted  one.  If 
these  features  of  his  public  character  gave  htUe  testi- 
mony as  to  the  extent  of  hit  enthusiasm,  or  thewsnuth 
of  his  feelings,  they  indicated  favourably  respecting  bii 
prudence  and  the  clearness  of  his  judgment.  Mr.  Pitt 
had  still  a  strong,  though  no  longer  a  triompbaDt  op* 
position  to  encounter  in  parliament ;  the  public  ooafi* 
dence  was  yet  but  partially  merited ;  and  it  seened 
good  policy  to  avoid  all  extraordinary  movements  wbidi 
might  expose  him  to  misrepresentations,  or  put  bii  stiU 
wavering  stability  in  danger.  •  Aocofdinffly,  tbou^ 
continuing  to  patronise  the  principles  of  S^edom  sad 
liberality,  which  he  had  at  first  announced,  heabstsinsd 
from  making  any  of  them  what  are  called  cabinetqusi* 
tions;  he  spoke  and  voted  in  their  favour,  but  didlittk 
more.  He  no  longer  took  a  lead  among  their  abetton; 
some  of  them  he  came  at  last  resolutely  to  oppose.  Hie 
friends  of  parliamentary  reform  expected^  that  now, 
when  the  power  was  in  his  hands,  the  achemca  he  hsd 
twice  proposed  were  at  length  to  be  realixed ;  but'hii 
motion  for  this  purpose,  in  1785,  having,  as  we  men- 
tioned already,  been  rejectedin^e  Houae  of  Comnxmi^ 
he  never  more  recurred  to  the  aubject,  except  as  a  da* 
cided  opponent  of  those  who  pushed  it  forward.  Hit 
conduct  underwent  censures  pn  tliis  bead;  they  were 
augmented  by  his  opposition  to.  the  repeal  of  the  tot 
act — a  piece  of  management  which  many  stigmatised 
as  a  homage  done  to  bigotry  and  popular  prejudice,  un- 
worthy of  the  son  of  Chatham,  The  same  party  who 
blamed  him  for  his  indifference  to  the  cause  of  improve 
ment  at  home,  also  blamed  him  for  the  minute  jesloo^ 
of  his  conduct  with  foreign  powers.  Hia  disputes  witii 
Catharine  of  Russia  about  the  fortress  of  Orcbskow, 
and  with  Spain  about  th^  fur-trade  of  l^ootka  Soand, 
were  exclaimed  against  as  trifles  which  he  was  msgni- 
fying  into  causes  of  war.  With,  the  great  body  of  c^ 
nation,  however,  he  was  still  a  decided  .fovonrite;  tbcj 
forgot  these  alleged  blemishes  b  his  character,  or  ttc^ 
koned  them  as  beauties,  while  they  felt  the  subitustisl 
good  he  was  affecting  in  many,  departments  of  domefue 
policy,  and  participatedin  \m  stcmy  prosperity  wbid 
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HI,     the  fiomitty  enjoyed  under  his  administration.    The  in  that  quarrel,   the  disasters  of  which  overspread 
>»*•  improvementa  he  had  made  in  collecting  the  rerenue,  Europe  with  misery  for  five-and-twenty  years.    The 
f^^  his  idans  lor  prerenting  contraband  trade,  his  general  commencement  was  eminently  unsuccessful ;  the*allied 
skill  aa  a  6nancier«  were  universally  anplsuded.    The  armies  were  defeated  in  every  direction ;  the  voice  of 
probity  and  aeal  with  which  he  servea  the  public  had  discontent  grew  clamorous  at  home ;  commercial  dis« 
gradually  secured  him  its  confidence;  and  his  admirable  tress  pressed  heavy  on  the  country;  reformers  came 
talents  for  debate,  the  unrivalled  clearness  of  his  expo*  forward  with  wild  and  dangerous  schemes,  which  the 
ailkms,  the  sagacity  of  his  management,  enabled  htm  government  met  by  treatment  of  unexampled  severity. 
to  mfloence,  in  the  requisite  degree,  the  deliberations  The  habeat  corpus  act  was  suspended,  and  political 
of  parliament,  and  verified,  in  the  common  opinion,  prosecutions  multiplied  without  end.    The  events  of 
the  high  expectations  at  first  entertained  of  him.    His  the  war  continued  to  be  unfortunate  abroad ;  and  at 
miniatry,  if  not  brilliant,  had  hitherto  been  fortunate ;,  length  a  bloody  rebellion  broke  out  at  home.    Mr. 
a  few  cJisappoiDted  reformers  might  murmur,  but  the  Pitt's  conduct  in  this  universal  commption  deserved 
voice  of  the  country  was  yet  with  him.  the  praise  of  stesdfastness  at  least ;  he  persevered  in 
The  king  also  had  long  cordially  approved  of  his  his  resolution  amid  every  difficulty  ;  he  strained  every 
meaaorea ;  and  the  conduct  of  Mr.  Pitt,  during  the  fa«  nerve  to  strike  an  effective  blow  at  France ;  he  met  the 
Qoaa  regency  question,  is  said  greatly  to  have  strength-  danger  of  nstional  bankruptcy  by  the  suspension  of 
ened  this  sentiment.     In  1788,  his  majesty  was  seized  cash  payments;  he  prosecuted  reformers;  he  quelled 
witii  the  first  attack  of  that  awful  malady,  under  the  rebellion  in  Ireland,  and  united  that  kingdom  to 
^hich  his  days  were  destined  to  close ;  the  head  of  our  own.    For  these  exertions  he  was  bjr  many  vene- 
the  government  was  declared,  to  be  incapable  of  dis-  rated  as  the  saviour  of  the  British  constitution ;  by  a 
charging  his  functions ;  and  the  mode  of  supplying  few  he  was  almost  execrated  as  its  destroyer.     One 
his  place  became  an  object  of  keen  discussion,  invol v«  party  fondly  named  him  ''  the  pilot  that  weathered  the 
hig  some  of  the  moat  dubious  principles  of  the  consti-  storm ;"  another  reckoned  that  the  "  storm"  was  yet  far 
totion,  and  quickened  by  hopes  and  fears  which  had  no  from  being  '*  weathered."    Agitated  and  tired  by  these 
reference  to  the  general  question.    As  the  Prince  of  incessant  conflicts,  he  must  have  viewed  as.akindof 
Wales  then  favoured  the  Wnig  party,  it  was  their  inter-  relief  his  retirement  from  office,  which  took  place  in 
cat  to  have  him  anpcsnted  regent  with  as  few  limits-  1801.    Various  reasons  have  been  assigned  for  this 
tiooa  aa  possible ;  Mr.  Pittas,  on  the  contrary,  with  as  step :  some  say  it  was  by  reason  of  differences  with  the 
many.    The  prevaQing  opinion  appeared  to  sanction  king  in  regard  to  the  proper  mode  of  treating  the  Irish 
the  views  of  the  latter.  ,  Mr.  Fox,  m  maintaining,  that  Catholics ;  others  assert  that,  being  hopeless  of  making 
tl|e  anreatricted  regency  should  devolve  on  the  heir  any  peace  with  France,  at  all  suitable  to  the  high  tone 
apparent  independently  of  the  two  Houses  of  Parlia*  with  which  he  had  begun  the  war,  he  was  willing  to 
mcnt,  was  accused  of  forsaking  those  maxims  of  popu«  leave  to  others  the  ungracious  task  of  completing  this 
lar  right  which  it  had  been  the  great  object  of  his  pub-  unprosperous  enterprise.    He  was  succeeded  by  Mr. 
Uc  life  to  support.    Daring  the  discussion  Mr.  Pitt  was  Aadington,  now  Lord  Sidmouth. 
ooontenanced   by  numerous  addresses  from  various        That  both  causes  had  some  influence  in  his  resigna- 
parte  of  the  kingdom,  and  at  length  succeeded  in  pass-  tion  was  rendered  probable  by  the  line  of  conduct 
ang  a  biU  of  sndi  a  kind  as  he  desired.    His  Majesty's  which  Mr.  Pitt  pursued  when  out  of  office.    He  justi- 
raoovery  happily  rendered  this  superfluous ;  but  the  fied  the  peace  €i  Amiens  in  his  place  in  Parliament ; . 
miniatfr'a  prudence  and  firmness  were  rewarded  by  an  ^but,  in  various  important  points,  he  voted  with  the 
increase  of  confidence  from  his  former  adherents,  and  opposition.    This  peace  was  of  short  duration ;  a  new 
particularly  from  the  master  whose  interests  he  watch-  war  was  declared,  and  the  existing  ministry  being 
ed  over  with  such  care.  found  inadequate  for  the  support  of  it,  Mr.  Pitt  was 
Hitherto  Mr.  Pitt  had  proceeded  without  violent  op-  again  called  to  the  supreme  oiarge  in  1804.    He  form- 
position,  so  as  to  gain  the  toleration  of  all  ranks,  and  ed  a  cabinet  by  introducing  several  of  his  own  friends, 
the  warm  applauses  of  many,   fiut  the  next  great  event  and  retaining  many  of  those  already  in  plaoe.   His  own 
in  which  he  took  a  share,  while  it  united  him  more  station, .  as  formerly,  was  that  of  first  lord  of  the  tree- 
closely  to  hia  own  party,  made  an  irreparable  breach  sury. 

between  him  and  those  who  adopted  the  contrary  side.  Mr.  Pitt  was  now  to  become  a  war  minister  in  ear- 
In  1789  the  French  revolution  broke  out,  convulsing  nest;  he  prepared  himself  for  the  most  vigorous  efibrts 
nil  Enrope  by  its  explosion  ;  and  it  becaine  a  moment-  to  acquire  the  same  repuution  in  this  new  department 
oioa  question  to  determine  what  measures  England  of  public  service,  as  he  had  before  acquired  in  that  of 
ahonld  follow  in  a  crisis  so  terrible.  For  the  arbitrarv  finance.  By  his  exertions,  Russia  and  Austria  entered 
monareha  of  the  Continent,  it  was  natural  to  view  with  into  a  new  confederacy  against  France, — which,  it  was 
honat  and  aversion  thu  formidable  display  of  demo*  at  last  hoped,  these  two  fKHmidable  powers  would  suc- 
<tiAc  principles:  Was  Great  Britain  to  join  in  their  ceed  in  reducing  to  subjection.  The  battle  of  Auster- 
Itfague  against  the  dishonoured  cause  of  freedom,  to  litz  put  an  end  to  such  expectations.  Mr.  Pitt's  plans 
check  the  disseminators  of  such  doctrines  by  coercion  again  became  abortive;  he  was  again  beset  with  diffi- 
and  punishment  at  home  and  abroad  ;  or,  standing  culties ;  and  the  state  of  his  health  rendered  this  stroke 
aloof  from  the  contest,  to  guard  her  own  intemu  of  misfortune  peculiarly  severe.  The  news  of  the 
cfuiet,  and  study  to  promote  ner  own  intarest^  by  the  French  victory  found  him  at  Batht  to  which  he  had 
r^vvnirable  conjunctures  of  a  struggle,  which  she  might  been  forced  to  retire  in  the  end  of  1805.  His  disorder 
contemplate  without  mixing  in  it  ?  The  latter  was  originated  in  a  tendency  to  gout,  which  he  inherited 
%TL  part  the  opinion  of  one  class,  at  the  head  of  which  from  his  father,  and  which  his  own  anxious  and  over« 
"Was  Mr.  Fox;  the  fonner  was  the  plan  adopted  laboured  life,  aswdlashis  somewhat  exuberant  convivial 
bj  Mr.  Pitt  He  embarked  with  great  ^eal  in  the  con-  lu^ta,  had  of  course  strengthened  rather  than  abated. 
tmaa^  Wtf  of  17911;  and  Britain  becnne  involved  The  Bath  waters  gave  him  no  permanent  relief;  and  in 
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l^lngue.    m<Miths>  60!»000  people  fell  vietimi  to  it ;  and  that  into  dttion  to  that  oovntiy.    It  ia  not  on!  j  on  thii  ocettioD  P^a 

^^•^'^'^  Me§aina,where,inthr6enioDtli8,43,0OOpeopleperi8bed.  that  even  the  name  of  the  diaease  haa  been  tnppRticd, 

It  18  more  intereating  to  ounelvea  to  recal  to  mind  from  interested  viewa  of  a  aimilar  nature,  and  dut  hs 

its  appearance  in  our  own  country,  which  haa  also  8uf«  oontaffioas  property  haa  been  denied.    It  is  not  longer 

fcred  most  severely  irom  it  at  different  times.    It  ap-  ago  than  1818;  that  a  phyaician  was  bastinadoed  it 

peared  in  London  in  1593,  and  at  that  period  it  de«  Tunis  for  having  declared  a  disease  to  be  the  plsgae; 

atroyed  11,503  persons.    In  this  case,  it  was  proved  and  with  such  ruinous  consequences  as  may  essiljbe 

that  it  had  been  imported  from  Alkmaar.    A^in,  in  apprehended. 

1^03,  36,269  people  fell  victims  to  the  plague  ;  and,      .  If  the  French  had  thus  made  up  their  minds  to  be 

in  this  case,  the  contagion  was  introduced  from  Ostend«  at  ease  on  this  head,  they  were  not  long  in  bdng  com* 

l^x  years  after  this  it  appeared  again  at  Alkmaar,  as  pelled  to  form  a  different  opinion.    When  their  inny 

w«ll  as  in  Dentsark  ;  but  in  consequence  of  the  corn*  disembarked  at  Alexandria,  in  1796,  the  fint  ijinp- 

mnnication  between  these  countries  and  England  har*  toms  broke  out  in  the  naval  hospital  there,  from  wbtdi 

ing  been  suspended,  6i«at  Britain  escaped  at  this  time,  it  was  communicated  to  two  otners  in  the  same  dtj, 

But  in  1625  it  broke  out  again  ii\  London,  at  which  and  at  length  to  Damietta,  Rosetta,  and  thesurroond- 

time  it  was  traced  tb  Denmark.    On  this  occasion  its  ing  country.    At  that  time  it  is  very  oertsio  tbst  no 

ravages  extended  to  about  35,500  people.     In  l636,  it  vessel  arrived  at  Alexandria.    But  it  is  indeed  the  oni* 

again  destroyed  13,480  persons  in  London,  when  its  versal  belief  of  the  inhabitants  of  .this  city,  whether 

origin  waa  traced  to  Leyden.  In  l665,  its  severity  Copts  or  Mussulmen,  that  the  plague  originates  ia 
was  still  greater  i  as,  on  the  smallest  calculation,  Alexandria  every  year,  and  that  it  lasts  from  aatoniB 
68,600,  inhabitants  died  of  it  Here,  however,  our  own  till  the  next  summer  heats,  extending  its  ravages  sloog 
expeHence  of  it  terminates ;  a»  quarantine  laws,  added    the  whole  of  the  sea  coast. 

to  a  variety  of  improvements  in  the  state  of  societyt  But  in  fact  the  same  opinion  ia  universal,  not  oolj 
have,  since  that,  protected  us  from  these  calamitous  vi-  throughout  Lower  but  in  Upper  Egypt ;  and  in  the  lau 
sitations.  On  its  appearances  at  Petersburg  and  else-  ter  division  it  is  believed,  uniformly,  to  spread  fiom 
where,  in  modem  times,  we  cannot  here  pretend  to  the  low  country.  It  has  been  particularly  remarked, 
enter.  that  the  disease  had  not  appeared  at  Gasa  for  krtj 

r^  '  '     />^i    n    i  '  '       r-i    tm  years ;  and  that,  when  it  dfci  appear,  about  the  period 

Ortgm  of  the  Cmlagwn  of  the  Plague.  Jbo^^  mentioned,  it  was  broughtby  some  Mam^okei 

Origin  of       That  this  disease  is  of  Egyptian  origin,  seems  uni-  who  had  fled  from  the  French  armiea.    Dctfeatttw, 

the  con-     vcTsally  admitted,  though  we  may  not  be  able  to  de-  whose  personal  experiepce  renders  him  a  good  snthoi 

!f^^°^    fineexactly  the  circumstances  by  which  it  is  generated,  rity  in  this  case,  is  decidedly  of  opinion  that  the 

•  p  ague,  pj^^^m  ^1^  nature  of  the  Egyptian  territory,  the  low  plague  is  endemic  in  Lower  Egypt,   and  along  the 

and  maritime  parts  of  that  country  have  been  a  per-  coasts  of  Syria,  and  that  for  these  two  centuries  put  it 

Cual'  source  of  pestilential  miasmata,  even  in  the  has  been  observed  to  spring  up  in  many  places  inthii 

t  times  of  that  extraordinary  nation.    In  more  re-  tract,  where  there  was  no  external  communicstioD  d 

cent  ones,  the  disturbed  state  of  things,  bad  govern-  any  kind,  v 

ment,  perpetual  wars,  and  all  their  ruinous  conse*         According  to  Mr.  Larrey,  chief  surgeon  to  the 

quences,  have  led  to  the  neglect  of  those  canals,  em-  French  army  in  Egypt,  that  part  of  the  year  whidi 

bankments,  and  other  works,  which  confined  and  regu-  lies  between  the  vernal  equinox  and  the  bwnniof  of 

lated  the  course  of  the  Nile,  and  which  also  assisted  in  June,  is  extremely  pemiciotts  to  the  inhabitants,  and 

regulating  the  contests  of  the  sea  and  land  at  the  still  more  so  to  strangers.    At  this  period,  for  shoot 

mouth  of  that  river,  not  less  injurious  in  their  ultimate  two  months,  the  south  winds  are  very  violent  snd  hot, 

effects.    Hence  have  originated  marshes,  stagnant  wa-  blowing  for  three  or  four  hours  at  a  time  from  the  iai- 

tersy  and  wet  lands,  that  were  formerly  unknown,  mense  sandy  deserts.     These  winds  are  «lso  charged 

But,  even  in  tar  distant  timesi  Herodotus  speaks  of  the  with  miasmata  from   the  pools  and  marshes  of  the 

diseases  consequent  on  these  and  similar  causes ;  accus-  Nile.     In  June  the  north  winds  commence,  and  pn^ 

ing  the  priests  of  neglecting  the  state  of  their  lands  be-  duce  that  state  of  the  air  in-  which  Egypt  is  entueW 

tween  the  plain  and  the  sea,  while  they  were  employ-  free  from  diseases.    Not  to  dwell  longer  on  thii,  the 

ed  in  studying  the  heavens.    He  then  also  tells  us,  conclusion  is,  that  the  plague  is  both  endemic  wod 

that,  at  the  time  of  his  visit,  Egypt  had  just  terminated  contagious  in  Lower  Egypt,  but  that  it  ia  merely  ooo* 

«  ruinous  war,  in  consequence  of  which  the  country  tagious  in  Upper  Egypt,  as  well  as  in  Syria  and  all  the 

waa  infested  by  robbers   and  ravaged   by  diseases,  more  distant  countries,  to  which  it  ia  carried  by  per^ 

•That  the  sacced  writers,  who  So  often  denounced  threat-  sonal  communication  or  inaniroa^  aubstancei.    That 

«nings  to  Egypt,  alluded  to  this  disease,  is  more  than  it  should  not  always  be  easy  to  trace  its  immedittt 

fnt>bable.     k  would  seem  as  if  Isaiah  had  even  known  origin  to  the  district  in  question,  is  no  cause  for  sor- 

the  country  from  personal  experience.  prise,  when  we  recollect  that  for  |o  many  ages  it  hii 

There  are  authors  nevertheless,  and  among  others  continued  to  prevail,  and  that  its  contagion  is  probsbly 

Monsieur  Olivier  not  long  ago,  who  have  asserted  permanent,  however  temporarily  inactive  in  ooontries 

that  the  plague  does  not  originate  in  this  country,  but  deriding  all  precautions,  and  impressed  with  the  firtil 

that  it    is    annually  imported    fix>m    Constantinople  doctrines  of  fatality. 

through  Alexandria.    That  auch  an  event  as  this  may         It  has  been  asked,  and  naturally,  why  the  ssne 

have  actually  happened,  is  not  improbable ;  but  Oli-  disorder  does  not  originate  in  other  countries,  in  the 

vier  s  opinion  is  little  worthy  of  attention ;  from  his  same  or  similar  regions  that  appear  to  be  in  the  sasns 

incapacity  of  judging  on  this  subject,  an  well  as  from  circumstances.    It  was  not  found  any  where  die  ends* 

our  knowledgei  that  it  was  part  of  his  business,  em-  mic,  by  Bruce,  Lord.Valentia,  or  Salt,  where  it  oikht 

.ployed  as  he  was  by  the  French  government,  to  do  have  been  expected,  nor  by  any  other  oriental  trarelkr. 

Awaj  all  the  fieaia  likely  tp  interfere  with  the  expe-  It  is  equally  unknown  in aouthem  and  middle  ''* 
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fM.  wh«re  tbe  utnatimi  «pptm  fftvounble  to  it;  Although  from  it.  Bat  evMi  this  plain  domoiMtMlioih  togethtr  fha^^ 
r^  theie  regiops  are  subject  to  the  most  destructive  of  the  with  the  advantages  that  arose  from  sepavatinff  per^ODSf  ^ 
fevers  produoed^  bj  marsh  mtasmata>  and  arising  ffom  and  the  dreadful  consequences  that  followed  that  ne* 
lands  of  the  same  character.  Thus  also  India  produces  gleet,  did  not  prevent  the  same  htacesies  from  being  re- 
its  jungle  feversy  and  the  West  India  islsnds  their  yel*  peated  by  nameious  persons^  and  even  by  the  Frencb 
low  fever;  while  the  same  classes  of  disease,  but  no  Encydopttdists.  This  is  such  an  important  question 
plague,  are  equally  abundant  in  all  the  hot  marshy  that  we  shall  give  a  sketeh  of  the  evidence  veepecting 
districts  of  the  American  continent  it. 

Aniwers  have  been^  attempted  to  this  question,  yet        It  is  of  little  oonsequence  Ibr  the  present  purpose, 

with  little  success.    It'  is  said  that  the  course  of  the  whether  it  is  origtnalljr  generated  from  marsh  effluvia  or 

l^ile  is  peculiar,  and  that  it  traverses  fifty  or  sixty  lakes  not,as  wehave  here  to  mquire  respecting  its  propagation. 

and  marshes  in  Abyssinia  and  Sennaar ;   that  it  thua  However  endemic  it  may  be  in  Egypt,  it  is  assuredly 

Bows  through  Upper  Egypt,  charged  with  putrescent  not  so  either  in  Turkey  or  in  Christian  Europe.    Con- 

msttersi  and  that  when  it  arrives  at  the  lo^er  country  tagious  fevers,  in  these  countries,  have  also  been  pro* 

it  begins  to  deposit  these.    Here  it  is  also  said  that  duced  at  various  times,  an^  in  extreme  degrees  of  viru* 

the  river  is  much  checked  at  its  junction  with  the  •ea;  lenoe;  particularly  in  a  state  of  war,  in  si^es,  aftee 

thus  generating  new  marshes,  which,  partly  fresh  and  general  actions,  in  winter  quarters,  and  after  famines.. 

partly  salt,  are  exposed  to  the  action  of  a  burning  Yet  in  no  one  instance  has  the  plague  been  produced 

son.  in  this  manner  in  these  places,  any  more  than  it  is  at 

Bat  the  reply  to  all  this  is  easy.    The  history  of  the  Walcheren,  or  in  Italy,  or  the  West  Indies,  by  miaa» 

Nile,  as  far  as  this  point  is  concerned,  is  that  of  an  mata.   In  ever^  case  where  it  has  appearedf  it  has  b^ea 

hundred  rivers.    The  mouth  of  the  Ganges  is  no  bet.  an  imported  diaeaie ;  however  much  its  progress  after 

ter,  nor  is  that  of  the  Oroonoko,  or  the  Amason,  or  importation  may  have  been  fiuroured  by  a  peculiar  state 

the  Yellow  river>  nay,  we  may  add»  of  the  Rhine,  of  the  season  or  of  tbe  atrooepheffe»  by  negligence'. 

But  in  a  thousand  situations,  where  no  rivers  ci  such  poverty,  want  of  cleanliness,  alarm,  or  bad  food,   • 

magnitude  are  concerned,  the  circumstances  are  pre*        There  is  not  an  instance  on  rcicord,  and  we  h»ve  for«» 

cisely  the  same.    Yet  these  product  levers  enough  ;  merly  named  a  few,  where  it  eould  not  be  traced  to  the 

never  the  plague.    The  characters  of  these  diseases,  communications  between  the  Christian  Europeans  and 

severe  as  tney  are,  are  utterly  distinct  from  those  of  the  Saracens,  Arabs,  Turks,  or  Moors.   It  is  perpetual- 

thst  formidable  disease.    But  the  most  fatsl  objection  ly  imported  now  from  Egypt  and  the  Levant,  as  it  has 

to  this  view  of  the  causes  of  the  plague  is,  that  these  been,  quite  recently,  into  Malta  and  Corfu ;  and  it  io 

fevers  are  not  ccmtagious.    They  are  simply  epidemic,  preserved  by  the  fatalism  of  these  nations^  in  their 

snd  can  neither  be  communicated  from  one  person  to  clothes,  their  fumitore,  and  their  houses,  whence  it  is. 

soother,  nor  can  their  pcnson  be  preserved  in  inanimate  transmitted  in  a  thousand  ways  whenever  the  season 

sabstances.    Thus  the  poison  of  the  plague  is  anal<^  and  circumstances  are  favounble  to  its  propaffation.. 

gous  to  that  of  typhus  fever,  which  is  generated  by  Thus  it  travels,  from  port  to  port,  checked  only  by  the 

animal  .bodies,  by  human  subjects,  and  which  is  quite  severe  laws  that  all  sensible  pec^le  have  established  foe 

independent  of  marsh  miasma.    It  is  still  a  contagion  this  purpose.    That  these  remedies  are  effectual  when 

m  generis  :   but  if  it  is  generated  merely  by  land  un-  they  are  carefully  attended  to,  and  that  the  nefflect  of 

der  the  peculiar  circumstances  stated,  it  is  as  solitary  them  has  always  been  followed  by  its  introduction, 

an  instance  as  it  is  an  inexplicable  one,  of  a  miasma  should  be  proof  enough  of  its  contagious  nature. 

which  ia  alao  a  oont^ion.    A  confession  of  ignorance        Where  and  however  the  original  poison  is  produced,, 

ss  to  its  real  causes,  u  at  present  our  safest  conduct.        ^t  substance  gives  rise  to  a  disease  by  which  it  is  muU 

Ci^gumn  Naif^e  of  the  Plague.  ^P"t^  and  propagated ;  so  tj^  f«>m  g«ieration  to  ge- 

^  y  "-6  neration,  new  cases  are  produced  precisely  similar  to 

u     This  is  a  question  which  has  often  been  agitated,  and    the  former,  and  always  reproducmg  the  same  disorder 

its  decision  is  obviously  an  object  of  the  greatest  im->    with  the  same  symptoms;  a  character  peculiar  to  all. 

porUnce.    It  is  far  from  a  new  subject ;  although  some    contagious  diseases.   To  such  a  progress  as  this,  no  less 


persons,  actuated  apparently  more  by  tbe  love  of  noto-  ia  ordmary  oonUgions  fevers  than  in  the  plague,  there 

riety  than  of  truth,  have  recently  brought  it  under  the  could  be  no  end  but  the  destruction  of  the  human  race; 

teview  of  the  British  Parliament.    If  they  were  nut  were  it  not  that  the  very  seats  and  foci  of  these  dis- 

very  well  occupied  in  this  inquiry,  the  result  has,  we  eases  are  destroyed  from  time  to  time,  and  were  it  not 

truat,  been  to  set  it  at  rest  again,  at  least  till  some  new  that  they  exhaust  themselves  in  some  manner  unknown 

lover  of  paradox  arises.  to  us,  consisting  probably  in  conditions«of  the  atmo*- 

In  the  sixteenth  century,  it  was  proved  by  Massaris,  aphere,.  respectmg  which  we  cannot  form  the  slightest 

that  the  plague  was  not  only  different  from  common  conception. 

pestilential  fevers,  but  that  it  was  communicated  both.       To  those  names  which  we  formerly  mentioned,  wemay. 

by  the  contact  of  persons  and  thinga.  After  that,  Gerst-  add.  Dr.  Skollpf  Vienna,  who  wrote  against  thecontagion. 

mann,  a  phjsician  of  Cremona,  maintained  tliat  it  was  of  the  plague.    Howard,  the  great  philanthropist,  has 

produced^  by  fear ;  and,  during  the  plague  of  Marseilles  ably  controverted  his  opinion,  and  hi^  adduced  the  most 

in  1725,  it  was  also  determined  by  Messrs*  Vernier  apd  unquestionable  proofa  of  its  contsgious  nature,  from  liv- 

Chicojneau,  commissioners  appointed  for  this  purpose  ing  sources  of  great  experience^  who  all  coincide  in  re- 

by  the  government,  that  it  was  not  oontagious.    These  presenting  it  as  communicated  both  by  the  contact  of 

persons  were  answered  by  Deider,  who  found  clearly  persons  and  things.    Among  Uiese  authorities  wemay 

that  it  could  notarise  from  mere  epidemy,  or  frompoi-  quote  Fra  Luigi  di  Pavia,  of  Smyrna*  an  observer  of 

sonoas  matters  diffused  through  the  atmosphere;  be-  eighteen  years'  practice  at  that  perpetual  seat  of  the  dis- 

cause  all  those  persons  who  were  shut  up  in  the  Abbey  order.     Drs.  lUymond  and  Demollins,  of  Marseilles, 

of  St..  Victor  and  in  the  conventSj  remained  exempt  were  of  tbe  same  opinion;,  both  observing  that  itpro^ 
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^**ini^*  cmdn  only  from  eonttet*  and  faai  «l  Wfffs  b#tii  importvd. 
Sucb  ttUo  iTM  the  opinioii  of  QiovmsMk  of  Leghoni^ 
and  of  many  oUiers. 

In  M«lta  the  plegne  imt  elways  been  ooMidered  ae 
eotitagkmt.  Fram  the  eixteenth  century  to  its  vwit  m 
1818,  the  same  ayetem  of  precaution  and  interdiction 
baa  been  used  to  chedc  its  progress ;  and  vheneTcr  tM« 
plan  has  been  fairly  acted  on,  it  bas  always  been  suOi* 
cessfbL  Ctantan),  in  his  description  of  Malta,  gives  a 
distinct  account  of  the  introduction  of  diia  disorder  at 
f<Mir  different  periods.  The  first  was  in  1 598,  by  means 
of  four  gallies  belonging  to  the  Grand  Duke  of  Tus* 
cany,  who  had  procurS  pilots  in  this  island.  They 
had  taken  two  sbipa  fVom  Alexandria,  laden  with  rioe 
oiid  flax  fbr  Constantinople,  and  containing  150  Turks. 
Hearing  of  the  plague  at  Alexandria,  they  brought 
their  prizes  into  Malta,  introducing  the  disease  along 
With  them,  followed  by  a  great  mortality. 

The  second  event  of  this  nature  oocurred  in  1628, 
and  it  originated,  as  far  a84xmld  be  traced,  in  the  house 
of  the  harbour«»master.  But  ahnost  as  soon  as  it  was 
discovered,  precautions  were  taken,  and  the  diseased 
Were  sent  to  Laxarettos,  so  that  it  made  tm  pro^^ress; 
The  third  broke  out,  in  the  same  manner,  in  169S,  in 
a  house  near  tii«  Porta  Maggiofe,  where  the  Abips  from 
die  Levant  usually  anchored.  This  was  traced  to  the 
Alps  themselves.  The  whole  family  was  soon  infected, 
but,  by  transferring  them  imMedfately  to  a  lasaretto, 
tise  disorder  was  immediately  extinguished. 

The  fourth  attack,  about  the  latter  end  of  1^5,  was 
Ihr  more  destruettve,  lasting  seven  months.  It  was 
traced  to  the  house  of  a  afaoj^eener ;  but,  having  been 
at  first  unsuspected,  many  fatmliea  became  infected. 
The  usual  precautions  were  adopted,  but  with  less  suc^- 
cess  than  on  former  occasions.  A  census  of  the  people 
was  taken ;  and  the  town  was  divided  into  twenty-four 
districts,  each  placed  under  die  superintendence  of  a 
tobleman,  with  an  adjunct  from  the  inferior  citisens, 
and  a  secretary.  These  commissions  visited  dieir  d« 
lotted  houses  daily,  and  had  also  charge  of  the  arrange- 
ments of  the  Laxarettos.  But  flrom  some  difierencet 
of  opinion,  sufficient  precautions  w^re  not  taken  to  se- 

Earate  the  infected  and  the  suspected  persons,  and 
ence  tlie  disease  oontinued  to  spread,  in  the  Laxar- 
Mtos,  also,  and  floating  hospitals,  great  neglect  took 
Alace.  In  the  town,  the  people  broke  out  of  their 
Dounrds,  disseminating  die  evil  which  diey  finally  could 
not  escape;  so  that  ul  the  efforts  of  the  government 
proved  meflectual.  It  was  found  then  necessary  to 
send  for  physicians  from  France.  In  consequence  of 
theh-  regulations,  all  the  people  were  confined  rigidly  to 
their  houses,  with  the  exception  of  the  infected  and  sus* 
pected,  who  were  sent  to  the  Lazarettos.  From  this 
moment  the  'disease  diminished,  and  within  three 
months  entirely  disappeared,  afVer  destroying  id>out 
lOyOOO,  or  a  sixth  of  the  whole  population.  No  strong- 
er evidence  than  this  of  its  contagious  nature  could  wdl 
be  imagined. 

Theliistory  of  the  last  visitadons  of  this  nature  here, 
is  not  less  interesting  and  satisfactory.  At  this  period  the 
pojiulation  of  Malta  was  greater  than  at  any  former  time 
m  its  history,  being  then  the  great  emporium  of  com- 
merce in  the  Mediterranean.  One  oftfae  great  brandiesof 
that  trade  was  with  the  Levant,  and  the  usual  long  es- 
tablished precautions  against,  the  disease  were  adopted^ 
except  that  the  situation  for  performing  quarantine  was 
a  thoroughfare  fbr  boats^  so  diat  it  was  not  very  diffi- 
cult'to  erado  die  reginitioDS.    In  Mann^  1818,  tfao 


brig  St  Nidiolas  wnhftA  inm  AkxanMs;  mi,ium  11^ 
the  evidence  of  the  captain,  it  appeared  that  two  of  liii^>^H 
OMW  had  died  fWim  aony  pastiieiial  dissass^  while  the 
plagne  was  known  to  be  in  esistenca  at  SbepoftwheDes 
she  bad  sailed.  Two  more  ahipa  arrived  at  dis  aoat 
time  fW>m  the  same  place,  one  witii  two  sick  sad  sbi* 
pected  persons,  and  the  other  having  lost  one  man  bj 
the  plague.  As  the  cargo  of  the  St  Nicholas  aho  cob- 
sisted  of  flax,  eonskierable  alarm  was  excitsd  by  toe 
Goittinuanoe  of  diese  vess^s  in  the  luurboor. 

In  consequence  of  this  the  crew  was  trsnifened  to 
the  Lasaretto  on  the  next  day,  and  the  ship  placed  ia 
charge  of  the  proper  officers.  In  the  inean  tinie  tks 
captdn  and  one  of  the  crew  died,  and  no  doubt  reoMim 
ed  of  the  nature  of  the  disorder.  The  ship  was  there- 
fi»re  sent  back  to  Alexandria,  but  iH  vain.  By  thii 
time  the  contagion  h^d  found  its  way  into  the  tows, 
destroying  some  persons ;  and  on  the  8d  of  May  it  vii 
declared  to  be  in  great  danger,  by  a  report  of  the  Cook 
mittee  of  Health.  The  alarm  ihimeduitely  oauwd  the 
people  to  leave  their  houses,  and  many  embarked ;  bat, 
on  the  Mlowing  day,  strict  regulationa  were  pat  in 
fbroe.  Notwithstandmg  these  it  continued  epieidiB|f 
skrwly  till  the  19th,  and  after  that  much  more  rsfmUy ; 
not  having  been  finally  extirpated  till  the  7lh  of  Janiwy 
m  the  capital,  and  remahnng  till  March  in  the  villi^ 
of  Gumri.    it  was  also  oommmiicaled  to  Oesaa. 

During  die  whole  progress  of  this  aCtack  the  ooota^ 
otts  nature  of  the  disorder  was  manifeated  by  every  €»• 
cumstanoe  which  ocOurred,  wii&  regard  either  to  iCi 
spreading,  or  its  diminution  and  final  extinction.  It 
did  not  spread  fimm  one  house  to  its  neighboar,  wm» 
ly  fWnn  vicinity,  but  was  traced  to  <Mstaot  homei 
through  relations  and  friends.  All  the  early  caies  were, 
therefore,  dispersed  through  various  putts  of  the  tows, 
and  its  progress  wss  irregular  and  straggling.  In  the 
coutitry  it  was  the  same ;  and,  in  itooat  every  instaac^ 
the  cases  could  be  traced  to  communication  with  the 
capital.  It  was  much  hastened  and  aggravated  by  s 
fklse  confidence  in  the  people,  that  it  must  sabndeM 
the  summer  advanced.  Its  eradication  was  equally  the 
conscc|  uence  of  the  adoption  of  more  vigorous  uieaiurUt 
viz.  proper  classification  and  absolute  separation  of  the 
healthy,  the  sick,  and  the  auqMCted.  It  was  owing  is 
the  opposition  which  maify  of  the  inh&aitanti  bn^ 
shown  to  these  measures  that  its  progress  was  10  d^ 
structive ;  and  this  was  particularly  proved  by  its  pro- 
tracted residence  in  the  village  of  Cunni.  When  ones 
it  had  become  confined  within  walls,  all  fkfther  dai^ 
ceased.  It  was  fkrther  one  of  the  leading  causes  of  the 
ffreat  progress  of  this  attack,  that  the  people  ooald  net 
for  a  long  time  be  induced  to  believe  in  its  oatare, 
while  their  incredulity  was  supported  by  the  dioentt- 
nation  of  documents  in  support  of  that  opinion. 

It  is  remarkable  also,  in  this  case,  that,  though  Gofr 
xa,  owing  to  the  strictness  of  its  regulations,  was  free 
firom  the  plague  during  its  progress  in  Malta,  it  apoev* 
ed  there  after  it  had  been  overcome  in  the  latter  isini 
Its  introduction  was  dearly  traced  to  a  box  of  doChet 
brouffht  A-om  Malta  after  the  restrictions  had  oesied. 
The  disease^  in  this  case,  was  speedily  arrested  by  the 
rigid  enforcement  of  precautionanr  measures,  only  Bine* 
ty-six  altogether  having  died  of  it.  This  histoiy  of 
success  offers  a  strong  evidence  In  favour  of  the  oonts* 
gious  nature  of  the  ^Bgue,  as  does  the  former,  wheie 
die  precautions  were  for  so  long  a  time  inefiectosL 

In  Albania,  in  the  same  year,  the  same  resulu  tosh 
place.    The  introduction  was  ttaced  to  an  inhsbituit 
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iflt*  who  brought  it  fnim  Romelia ;  and  the  progress  was  found  ^Rsctoal  in  jtreventtng  the  importationj  eieept    Pisgut* 

p^  limilar,  as  were  the  effect9  of  the  cautions  adopted*  when  aocidentally  infringed ;   and  there  can  be  no  ' 

Now  it  is  very  important  to  remark,  in  tliis  matanoe,  doubt  that  all  these  means,  duly  enforced,  would  pro> 

that  the  Mahometans  themselves  became  sensible  of  duce  the  same  effects  in  all  the  Turkish  states  as  they 

the  value  of  these  precautions,  and  profited  by  them,  have  been  known  to  do  in  Tripoli.  Occasional  exemp- 

These  principles  are  indeed  speedily  gaining  ground  in  tions  from  the  plague^  form  no  alignments  against  its 

many  other  parts  of  the  Turkish  empire,  and  more  contagious  nature,  because  this   happens  equally  in 

Btrticttlarly  in  those  which  are  less  connected  with  every  disease  of  that  kind. 

Constantinople,  and  which  have  the  roost  direct  com«  It  is  next  important  to  remark,  that,  although  the 

mercial  intercourse  with  the  Christian  nations.    Tri<-  disorder  is  thus  contagious  by  communication,  it  is  not 

poli  has  been  long  secured  from  the  disease  by  the  ex-  propagated  generally  through  the  atmosphere.    Were 

ertioDS  of  the  present  Pacha,  aissisted  by  medical  per-  this  the  case,  all  the  usual  precautions  would  be  useless, 

ions  from  Europe.    It  is  not  many  years  since  it  ap»  nor  could  they  have  the  effects  which  has  been  shown 

peared  in  the  arsenal  of  that  city,  but  was  stopped  by  to  follow  them.    Thousands  of  persons  in  Turkey, 

the  exertions  of  an  English  physician.  That  these  more  daily,  and  in  those  cases  where  it  has  been  imported 

enlightened  views  of  the  subject  are  still  spreading,  is  into  Christian  countries,  have  breathed  the  atmosphere 

SI  probable  as  it  is  desirable.  of  an  infected  city,  or  even  of  an  infected  house,  without 

We  may  add  to  these  instances  its  recent  appearance  injury.    It  is  a  serious  mistake  to  suppoae  that  a  sin» 

at  Offfu  and  Cephalonia.  It  appeared  first  at  Marathia,  gle  person,  or  even  many  infected  persons,  can  oonta^ 

in  the  former  island,  in  December,  1815;  and  was  minate  the  air  of  a  city. 

traced  to  the  introduction  of  some  infected  goods  from  It  is  farther  an  important  mistake  to  imagine,  that 
Albania.    This  attack  was  quelled  with  some  difficulty  the  propagation  of  the  plague  depends  entirely  on  the 
by  the  active  int^erence  of  the  British  government,  season,  whatever  may  be  the  fact  respecting  £gypt  as 
and  in  the  usual  manner.    In  Cephalonia  it  was  also  we  formerly  stated  it    It  is  proved  by  much  and  sad 
introduced  from  Albania  in  some  clothes  taken  from  experience,  that  neither  extremes  of  heat  nor  cold  have 
two  Turks  who  had  died  of  the  disease.  succeeded  in  checking  its  progress  in  the  countries  into 
It  is  a  strong  confirmation  of  the  contagion  of  the  which  it  has  been  imported,  whether  in  Europe,  or 
plague,  that  the  troops  employed  on  all  thoM  occasions  Africaj  or  Asia.    The  mortality  from  this  disaaae  has 
as  guards  contmued  healthy.    Had  it  been  an  epide-  been  experienced  in  every  season  of  the  year.  In  Mal« 
mic  merely,  that  could  not  have  been  the  case,  as  they  ta  and  the  Ionian  islands  this  was  sufficiently  remark-^ 
were  in  the  very  focus  of  the  disorder.    In  such  cases  able,  as  it  has  been  in  other  cases  of  £unMpean  import* 
as  the  epidemic  remittent,  new  comers  suffer,  while  ation.     In  Egypt  and  Turkey  it  has,  tor  these  last 
the  natives  comparatively^  escape ;  the  very  reverse  of  twenty  years  at  least,  been  found  throughout  the  year 
which  was  the  case  here.    This  happened  remarkably  at  many  periods ;  and  it  is  not  very  k>ng  sinee  the 
enough  at  Argostoli ;  that  fever  breaking  out  about  the  mortality  in  Constantinople  amounted  to  8Q0Q  daily 
same  time  as  the  plague,  and  destroying  many  soldiers  when  the  streets  were  covered  with  snow.     ' 
while  the  inhabitants  escaped.  Nevertheless,  instances  do  occur  which  justify  this 
If  any  thing  could  be  supposed  established  by  evi«  opinion  to  a  certain  extent.     We  have  already  seea 
deace,  it  is  the  contagious  nature  of  the  plague.    It  has  what  happens  in  Egypt  on  the  occurrence  of  the  north 
been  traced  to  the  contact  of  infected  persons,  and  to  winds  in  summer.   It  is  also  remarkable,  that*  although 
infected  goods ;  it  is  propagated  from  hand  to  hand,  a  great  commerce  by  caravans  is  carried  on  between 
and  preserved  dormant  in  proper  substances  for  an  in-  PJestine,  Syria,  Arabia,  and  the  East  Indies,  from  in- 
definite length  of  time;  while  it  is  completely  prevent-  fected  places,  and  that  the  qrews  of  ships  navigating 
ed  by  any  precautions  that  are  effectual  enough  to  pre-  the  Persian  Gulf  have  been  known  to  die  of  the  dis*^ 
vent  this  kind  of  communication.    By  shutting  them-  ease,  the  plague  has  very  rarely  been  received  at  Giu- 
Klves  up  in  their  houses,  the  European  consuls  and  xerat,  Surat,  or  Bombay. 

merchants  escape  it  annually  in  Smyrna,  Tripoli,  Al-  The  establishment  of  these  opinions  is  a  natter  of 

giersy  and'  elsewhere ;  while  the  inhabitants,  who  ne«  the  highest  importance.     It  is  always  when  the  plaffue 

gleet  these  precautions,  are  dying  all  around  them.     It  has  b^n  mistaken  for  other  diseases,  or  whoi  iu  first. 

has  also  been  propagated  by  inoculation^  aa  in  the  case  steps  have  been  overlooked,  that  its  progress  has  been 

of  Dr.  White.  most  secure,  and,  ultimately,  most  fauL    These  errors 

It  has  been  argued,  on  the  other  hand,  against  the  have  been  frequent  and  destructive.    It  is  when  the 

contagious  nature  of  die  plague,  that,  if  this  were  the  disease  has  manifesfed  itself  in  an  unquestionable  man-* 

caie,  its  ravages  should  never  cease,  in  those  countries  ner,  so  as  to  excite  a  salutary  terror  and  a  eonviction  of 

like  Turkey,  where  no  measures  of  precaution  are  taken  its  contagious  nature,  that  it  has  been  coonteractedand 

sgainst  it.     But  this  argument  applies  alike  to  all  con-  checks.     The  great  mortality  at   Marseilles  arose 

tagious  diseases,  which  exhaust  themselves,  and  are  from  the  obstinate  disbelief  in  its  contagious  nature ; 

again  renewed  on  favourable  occasions,  owing  to  dr-  those  in  London  Irom  its  having  crept  in  unpercefved 

cumstancea  which  we  have  never  ^et  ascertained.   But  till  it  had  spread  itself  over  the  whole  town,  and  from 

in  truth  it  never  entirely  ceases  in  Turkey ;  it  slum-  the  consequent  difficulty  of  adopting  the  necessary  re* 

hers  but  to  break  out  again,  and  under  favourable  gulationSi.    In  both,  it  was  at  length  checked,  thou^ 

circumstances  is  re-excited,  as  other  contagions  are,  Uite,  by  the  same  means  as  those  which  we  have  alrea-^ 

without  freah  importation  from  wbst  we  have  considered  dy  described.    In  these  cases  it  was  sufficiently  proi^ 

its  native  seat.     Were  it  not  that  the  measures  resorted  that  the  air  was  not  infected ;  since,  in  the  former  city,. 

to  in  Christian  countries  exterminate  it,  the  case  would  the  Monastery  of  the  Visitation,  which  was  situated  be-> 

be  the  same  in  these ;  and  that  it  admits  of  being  so  tween  the  Phisue  Hospital  and  the  burying  ground,. 

ULterminated  is  proof  enough  of  its  contagious  nature,  escaped,  as  did  another  convent,  which  lay  in  the  way* 

The  efficacy  of  the  quarantine  laws  is  an  argument  of  that  hospital,  and  past  which  the  sick  and  suspected 

>f  the   same    kind,   smce  these  have   always  been  were  carried  every  nay.    In  Cambridge,  the  ooliegesi 
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Plague,     remained  uninfected  by  keeping  tfpart  from  the  town's    pendently.    That  disorder  has  its  three  periodi  of  rue,  Pl^ 
"  people^  and,  in  a  plague  at  Rome  in  l656,  the  monaster    of  severity,  and  of  decline.    -At  the  two  extremes,  no*  "^ 
ries  were  similarly  exempt.  thing  of  this  kind  can  take  place.    But  when  the  dii. 

The  substances  capable  of  transmitting  the  conta*    ease  is  at  its  height,  and  the  infected  numeroas,  md 
gion.of  the  plague  are  various.    The  most  efficacious    when  some  neglect  and  disorder  are  the  necessary  con- 
in  this  respect,  and  therefore  the  most  dangerous,  are    sequence,  it  is  more  than  likely  that  some  accumtiLitioQ 
soft  porous  bodies,  and,  first  among  these,  animal  aub-    of  pestilential  matter,  to  a  dangerous  degree,  tomj  take 
stances,  such  as  wool,  feathers,  rars,  hair,  and  silk,    place  in  an  air  which,  at  all  times,  in  narrow  streets 
After  Uiese  follow  cotton,  fiax,  hemp,  paper,'  and  all    and  similar  situations,  must  be  considered  a  favourable 
manufactures  into  which  these  materials  enter.     It  has    conductor,  from  the  quantity  of  various  imparities 
been  said  that  metal  and  wood  do  not  convey  it  j  but    which  it  contains.    In  these  cases  ventilation  is  not 
it  is  suspected  that  foul  and  rusty  metals,  such  as  mo-    easy,  as  every  day's  experience  proves,  from  the  smells 
ney,  can  transmit  it,  and  that  wood,  unless  varnished,    thus  accumulated  in  the  narrow  streets  and  close  parts 
is  doubtful  or  suspicious.     It  is  thought  in  the  Levant    of  all  great  towns  in  particular.     This  was  fully  pro- 
that  it  is  not  conveyed  in  bread,  but  at  Marseilles  the    yed  in  Vienna,  when,  about  the  height  of  the  plagae 
physicians  are  of  a  different  opinion.     It  is  said  that  it    in  thiit  city,  the  air  was  so  contaminated,  that  the  dit- 
cannot  be  attached  to  plants,  but  that  it  does  attach  it-    ease  was  taken  by  merely  p«9sinff  through  the  atrects. 
self  to  odm^ferous  flowers,  and  that  it  is  conveyed  in    That  it  has  been  communicated  a  thousand  times  by 
this  way«  Dogs,  cats,  rats,  and  other  domestic  anijoaals,    the  breath  of  a  patient,  there  is  no  doubt ;  and  tbui 
form  other  modes  of  communication,  and  are  therefore    physicians  and  nurses  have  fallen  victims  to  the  dis- 
destroyed  wherever  proper  precautions  are  adopted.        case  in  hospitals,  even  when  the  greatest  precautions 

All  these  substances  are  no  less  dangerous  for  the    against  contact  were  used, 
fkdlity  with  which  they  part  with  the  contagion  to  the        To  this  foul  state  and  consequent  conducting  power 
human  species,  than  for  the  pertinacity  with  which    of  the  atmosphere,  we  must  attribute  the  bad  effects 
diey  retam  it,  and  that  for  a  gi^at  length  of  time.    It    that  have  been  experienced  from  burning  various  mat- 
has  been  found  more  than  once,  that  ropes,  bed-clothes,    ters  in  apartments,  and  lighting  fires  in  the  streets;  i 
and  other  similar  articles,  which  had  been  used  about    practice  as  old  as  the  time  of  Hippocrates.    Thisprse- 
patients,  infected  with  the  plague,  have  communicated    tice  was  tried  at  Toulon,  so  that  the  air  was  thick  with 
the  disorder  even  many  years  after  they  had  been  laid    smoke,  and  the  consequence  of  it  was  materially  to  in* 
by  and  forgotten.     It  is  sufficient  merely  to  touch  such    crease  the  rapidity  of  the  progress  of  the  disease.    In 
an  object  to  become  infected,  and  in  fact  they  are  even    houses,  the  same  conseauences  have  been  produced  by 
more  dangerous  than  the  bodies  of  persons  labouring    the  use  of  perfumes  ana  fumigations,  a  fksnion  so  corn- 
under  the  disease.     In  this  way  an  individual  may  car-    mon  in  all  diseases ;  but  the  utility  of  a  pure  air  pro- 
ry  the  contagion  in  his  clothes  without  being  himself    duced  by  a  free  ventilation  is  now  well  understood, 
infected ;  and  some  remarkable  instances  have  occur-        It  is  a  qaestion  how  far  a  person  who  has  received 
red,  where  a  person  has  carried  infected  clothes  about    the  contagion,  but  in  whom  the  disease  has  made  no 
him  for  a  considerable  time  without  suffering,  when    progress,  can  communicate  it     Notwithstanding  some 
the  casual  contact  of  them,  after  being  taken  off,  had    ancient  opinions  that  have  prevailed  oo  this  subject, 
excited  the  disease  in  another  person.  it  does  not  tppear  that  the  body  alone  can  oommuni- 

It  is  an  important  question  to  ask,  whether  the  con-    oate  it,  at  least  if  washed  and  shaved.     It  appeara  ra« 
tagion  of  the  plagpie  can  be  communicated  through  the    ther  that  the  contagion  is  retained  in  their  oair  and 
air  alone.     This  is  the  question  between  infection  and    clothes,  Bajomiles,  and  that  in  this  way  the  poiaon  h 
contagion,  which  has  beer>  the  subject  of  so  much  con-    communicated  to  others,  long  before  the  infected  per- 
troversy.    The  most  prevailing  opinion,  however,  is,    son  suffers  from  it,  or  even  when  he  escapes  its  action 
that  the  disease  is  exclusively  contagious,  and  not  infec*    altogether.     An  exception,  however,  seems  reqaired 
tious,  or  that  it  can  only  be  communicated  by  contact,    respecting  the  body  when  suffering  frcmi  the  disea8e» 
Whatever  the  truth  may  be  in  this  case,  the  doctrine    or  when  in  a  febrile  state,  or  in  a  hea^  or  perspiring 
may  become  inconvenient  and  dangerous.    There  is    one ;  in  which  cases  there  seems  no  doubt  that  tiM 
.no  doubt  that,  if  there  is  a  free  circuUition  of  good  air,    contact  of  the  naked  skin  will  communicate  the  dis* 
a  sound  person  does  not  receive  the  infection  from  a    eue.  ^  All  the  excretions  of  the  body,  as  well  as  the 
diseased  one,  provided  that  he  keeps  at  a  small  dis-    perspiration  and  the  breath,  seem  to  be  impregnated 
tance.    This  is  experienced  every  day  in  the  plague    ^ith  the  poisons  at  the  same  time,  and  to  communicate 
oontitries.  it  readily.   That  some  persons  have  thought  otherwise^ 

But  this  is  not  the  case  when  the  air  is  stagnant  or  will  scarcely  be  oonsiaered  an  argument  against  this 
foal,  charged  with  various  exhalations,  or  with  mias-  doctrine,  when  we  know  that  this  is  the  caae  with  all 
mata  and  either  seeds  of  disease.  Such  air,  it  is  un-  other  contagions,  and  when  the  fkct  is  itself  supported 
doubted,  acts  the  part  of  a  conductor  to  the  poison,  and    by  the  experience  of  innumerable  persons,  physidansi 

§ro3uces  the  same  effects  as  immediate  contact  would  and  others.  Were  it  even  otherwise,  it  would  be  a 
o.  Thus  in  the  case  of  common  typhus,  the  air  of  an  aafe  error  to  adopt  this  belief  and  to  act  on  it ;  nor  is  it 
ilUventilated  hospital  will  transmit  or  produce  the  fe-  easy  to  see  what  advantages  those  persons  have  proposed 
▼er,  even  at  great  distances  from  the  bodies  of  the  pa«  to  themselves  or  the  community  by  dreulating  do^ 
tients.  In  a  similar  manner  it  has  been  found  thst  trines  that  can  only  tend  to  danger ;  actuated  a^pa* 
the  same  contagion,  as  well  as  that  of  the  plague,  has  rently  by  vanity,  or  by  the  love  of  singalarity«  or  op- 
been  propagated  rapidly,  and  with  the  most  pernicious    position. 

effects,  in  low  grounds,  then  sub|]ect  to  marsh  miasma-        It  has  also  been  a  question  whedier  this  oontagioo 

ta,  when  the  same  people  in  more  elevated  and  in  more    can  be  communicated  by  the  dead  body.     Mons.  Des* 

'  ventihited  situations,  escaped.  genettes  thinks  that  it  cannot ;  but  this  is  also  a  dai* 

Theae  remarks  apply  to  the  plague  considered  inde«    gerous  doctrine.    This  may  be  true  enough  in  partka^ 
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tit  lar  cases ;  bat  in  a  disease  subject  to  so  many  varieties,  tions  and  particular  stales  of  the  system  unsusceptible    Plague. 

"^  tod  often  so  anomalous,  it  Is  better  to  regulate  opr-  of  the  poison.    This  condition  ia  the  reverse  of  that 

lelves  on  a  far  wider  experience.    Whatever  might  which  forms  the  predisposition  to  disease,  in  this  case, 

have  happened  in  the  French  Egyptian  army,  Uiia  as  in  all  others  of  contagious  disorders.    To  investigate 

opinion  is  contradicted  bv  all  the  experience  of  JVIar«  what  these  conditions  are,  ia  a  matter  of  great  import- 

leiUes,  and  indeed  by  the  examples  in  general  that  ance,  as  giving  con6denoe  in  the  midst  of  danger,  and 

have  occurred  in  Christian  Europe.     In  these  cases,  it  as  rendering  us  capable  of  availing  ourselves  of  the 

has  always  been  found  very  difficult  to  get  persons  to  services  of  such  persons,  always  wanted  in  oondnctittg 

bury  the  dead ;  and  the  persons  so  employed  always  the  treatment  and  prevention  of  the  plague.    A  f<9w 

died  speedily  afterwards.  At  Marseilles,  in  consequence  instances  of  this  indisposition  to  the  disease  will  not  be 

of  this,  the  gallev  slaves  were  employed  in  this  service,  misplaced. 

and  they  also  died.    The  particular  instances  of  this  In  the  plague  of  Vicensa,  in  a  poor  family  of  six 

nature  were  numerous ;  and  that  the  general  principle  persops,  two  only  took  the  disease,  although  the  whole 

is  true  of  other  contagions,  is  proved  by  the  same  having  lived  in  constant  and  free  communication.    A  similar 

occurred  in  9ases  of  typhus  and  of  nuall-pox.    These  case  occurred  to  Massaria,  in  hia  own  house.    In  Mar« 

facts  seem  to  prove  two  things,  namely,  that  the  poison  seilles,  the  two  commissioners  who  were  insredtdous 

is  communicated  from  dead  kiodies,  and  that  it  is  trans-  respecting  the  contagion,  and  Deidier,  who  believed  in 

mitted  by  the  air.  it,  communicated  freely  with  the  patients,  as  in  ordinary 

It  is  unnecessary  to  inquire  by  which  of  these  me^*  diseases,  even  to  the  opening  of  me  bodies  after  death, 

thods  the  poison  is  rendered  most  active  in  exciting  the  and  without  injury;  this  being  one  of  the  drcnmstances 

disease,  and  by  what  road  it  is  conveyed  into  the  sy  s-  which  confirmed  the  belief  of  many  respecting  the  non« 

tem.    It  is  supposed  that  all  contagion  is  introduced  contagious,  nature  of  the  plague.    The  same  happened 

dirough  the  lungs  or  the  skin,  or  both,  and  that  it  can*  to  the  curate,  the  surgeon,  and  the  notary,  in  one  of  the 

not  enter  by  the  stomach,  as.  it  is  destroyed  by  the  villages ;  even  though  the  latter  had  lost  two  soua  by 

-  digestive  powers.    The  same  has  been  judged  true  of  the  disease,  whom  he  was  obliged  to  carry  to  the  grave* 

the  plague,  because  dogs  have  swallowed  the  poison  in  on  his  back.    A  more  remarkable  instance  was  that  of 

this  way  without  injury,  when  they  received  the  dis-  a  child,  which  was  placed  in  the  coffin  with  its  dead 

ease  by  means  of  inoculation.  mother,  with  the  expectation  that  it  must  die  at  any 

SuMtances  and  means  of  destroying  the  contagion  rate ;  yet  being  afterwards  removed,  it  did  not  take  the 

luLve  been  anxiously  sought  after  in  all  times ;  and  in-  disease,  and  lived.    Maay  instances  of  the  same  kind 

numerable  substances  have  been  proposed  and  used,  occurred  in  the  French  Egyptian  army,  even  among 

Fumigations  and  perfumes  of  all  kmds  have  had  their  husbands,  wives,  and  duldren,  but  we  need  not  dctaO 

several  reputations,  as  in  other  contagious  diseases,  more  of  them. 

These  are  inefficacious,  to  say  the  least ;  and  we  have  No  reasonable  0(»i|ecture8  liave  been  offered  respect- 
already  shown,  that,  in  some  cases,  they  may  be  inju-  ing  these  predisposing  or  indisposing  causes:  but  the 
rious.    But  we  have  no  manner  of  doubt  that  this  con-  facts  themselves  serve  to  confirm  our  doubts  of  the  effi- 
tagion,  like  all  others,  is  destroyed  by  the  vapours  of  cacy  of  all  the  pretended  preventatives  for  thia  disorder, 
the  mineral  acids,  the  nitrous,  muriatic,  and  suiphure-  It  will  be  proper,  however,  'to  inquire  into  some  of  the- 
ous,  and  by  oxymuriatic  gas.    The  sulphureous  acid,  apteral  droumstancea  which'  attend  the  propagative 
however,  is  not  applicable  to  living  bodies,  on  account  inactivity  of  the  disease,;  and  the  reverse, 
of  its  destructive  properties  to  life;  but  the  nitrous  and  It  was  already  seen,  that,  in  Egypt,  the  disease  and* 
oxymuriatic  have  been  found  both  effectuid  and  admia-  denlv  ceased  when  the  hot  south  winds  oeased,  and  the 
aible  in  all  contagious  fevers,  and  would  doubtless  be  north  winda  began  to  blow.    It  is  also  renMiri[able  in 
equally  so  in  the  plague.  this  country,  that  the  inhabitants  of  Matwrteh,  situated 
These  methods  are,  however,  so  little  known  as  yet,  on  the  margin  of  water,  are  nearly  exempt  from  the 
even  to  physicians,  except  in  a  few  places,  and  so  much  plague ;  a  fact,  however,  which  applies  to  tne  endemic 
Deflected  by  ordinary  practitioners,  even  at  home,  that  rather  tiian.to  the  communicated  duorder.    As  to  this 
it  IS  no  cause  for  surprise  that  they  have  never  been  latter,  daily  experjeneeeeeaia  to  prove,  that  the  state  and 
introduced  into  the  plague  countries,  as  they  unquee-  tea^ierature  of  the  air  have  no  effect  on  it,  or  at  least 
tionably  might,  witq  advantage.    In  the  Levant,  ex-  veiy  little.    To  the  inslsnoe  of  Conatantinoplet  we  may 
poaure  to  a  free  air  is  the  great  expedient,  both  for  addf  that  it  raged  in  Eusaia  during  the  most  severe  cold; 
things  md  persons.    Water  is  also  found  efficadoua ;  nor,  in  Maraeilles,  did  it  cease,  as  was  e^)ected,  dur- 
but  thia  cannot  be  used  except  for  particular  sorts  of  in^  the  heafta  of  summer.    It  is  thus  an  important 
gooda  and  olnects.    For  these,  it  is  usual  in  all  houses  point  to  make  the  distinction  in  thia  case  between  the 
that  are  insulated  in  an  infected  place,  to  be  provided  endemic  and  the  communicated  disease, 
with  a  vessel  of  water,  or  vinegar  and  water,  through  It  is  generally  thought  that  fear  assists  in  the  pro- 
which  every  thing  that  comes  into  the  hpuse  is  paasM.  pagation  of  the  plague,  as  in  th^  of  all  contagious  die- 
It  ia  quite  agreed,  howevert  that  water  ia  aa'efficadons  eases.    It  may  certainly,  in  timid  persons,  render  a- 
as  vinegar.  slight  attack  fatal ;  it  may  even  fadlitate  the  reception 
This  fact  proves,  that  the  matter  of  thia  oontagieQ  ia  of  the  contagion.    But  it  is  a  great  and  fatal  mistake, 
diaaolved  or  decomposed  by  waiter.    So  valuable  ia  thia  on  the  other  hand,  to  imagine  that  it  may  be  braved 
practice,  that  it  is  proper  to  keep,  in  all  wards  and  in*  with  impunity,  or  that  fear  ia  necessary  to  ita  propa^ 
fected  houaesy  bucxeta  of  water;  often  changing  .them  gaition,  as  the  reverse  of  this  is  experieaoed  every  day. 
for  fresh  one^,  and  fiassing  through  them  every  oliject  It  is  also  thought  that  okl  persons,  from  the  drjmess 
which  has  communicated  with  a  patient,  and  which  of  their  akins,  are  less  anaceptible  of  the  plague,  and 
ouay  be  capable  of  conveying  the  infection.  that,  its  recqiiion  is  fadlitated  by  the  use  of  ue  warn 
It  ia  probable  also,  since  so  many  persons  who  are  bath.  Water  oarriers,  or  peraonamuch  exposed  to  cold, 
ezpoaed  to  the  plague  escape  it,  .that  there  are  oenslitu^  haye  been  said  to  be  oonparatively  fteefimnit;  and 
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Plagne.    |^  |g  ^^^  thought  that,  among  the  working  classee,  it 
^-^^"^^^-^  attacks  most  readily  bakers,  cooks,  smiths,  and  others, 
sobject  to  violent  heat  and  changes  of  temperature. 

It  has  U^en  supposed  that  the  fVee  use  of  wine  was 
a  preventative.    This  notion  is  as  old  as  the  plague  of 
Athens,  yet  it  has  been  decidedly  opposed  by  Desge- 
nettes,  and  others,  who  farther  say,  that  drunKards  are 
particularly  susceptible  of  it,  and  that  with  them  it  is 
always  fatal.    Certain  chronic  diseases,  issues,  the  lues 
venerea,  and  the  itch,  have  also  been  thought  to  ward  off 
this  poison;  but  that  these,  on  the  contrary,  facilitate  its 
ravages,  is  decidedly  asserted  by  the  French  physicians 
employed  in  Egypt    Respecting  the  po^er  of  the 
small-pox  in  this  respect,  there  is  some  doubt ;  as  strong 
instances  in  its  favour  are  given  ;  but  we  have  great 
hesitation  in  bdieving  that  the  vaccine  infection,  as  has 
been  asserted,  is  a  preservative  against  the  plague. 

On  the  Practical  Prevention  of  the  Plague, 

On  the  Of  preventative  medicinal  practices,  it  has  already 

P*^^^  been  seen  that  we  entertain  strong  doubts.  Bleeding 
oir  the"  ^"^  ^'^^  supposed  a  means  of  prevention,  as  has  the 
plague*  exhibition  of  various  medicines  that  must  be  consider- 
ed trifling,  or  absolutely  inert.  The  most  effectual  pre- 
caution is  fliffht,  or  secfnsion ;  and,  after  that,  the  cau- 
tiously avoiding  contact  with  infected  persons,  or  in- 
fected objects,  or  with  any  thing  whieh  is  even  suspect- 
ed. The  use  of  water  we  already  noticed.  For  those 
who  are  employed  about  the  sick,  it  is  recommended  to 
keep  a  fearless  mind,  fully  occupied  in  the  business  ; 
to  touch  no  body,  even  in  the  streets ;  never  to  sit 
down  in  a  house;  not  to  stay  a  moment  longer  near  the 
sick  than  is  necessary ;  to  avoid  their  breath,  and  to  dip 
the  fingers  in  water  after  feeling  the  pulses ,  to  change 
the  clothes  outside  the  house  in  returning,  and  to  cause 
them  to  be  washed  or  ventilated ;  to  wash  all  the  body 
at  the  same  time :  and  lastly,  to  avoid  all  intemperance^ 
fatigue,  or  oUier  debilitating  causes,  and  to  live  well. 

Mudi  has  been  said  of  frictions  with  oil,  or  of  the 
external  use  of  this  substance,  as  a  preservation  against 
the  plague.  It  is  said  that  those  who  are  employed  as 
earners  of  oil  in  Alexandria  and  Tunis^  always  escape. 
They  are  so  convinced  of  its  efficacy,  that  they  will  not 
lay  aside  tb&r  oily  ckithes  during  the  continuance  of 
the  pestilence,  ana  when  this  has  happened,  or  that 
they  have  cleaned  themselves  in  the  warm  bath,  they 
have  taken  the  infection  like  others.  It  was  also  re- 
marked in  Marseilles,  that  tanners,  curriers,  soap 
makers,  and  others*  accustomed  to  handle  oily  sub- 
stances, were  least  infected  with  the  disease.  In  op- 
position to  this,  it  must  be  stated,  that,  in  the  plague 
of  Malta,  in  1812,  this  practice  was  tried  without  suc- 
cess ;  and  that,  were  the  remedy  as  efficacious  as  has 
been  said,  the  Armenians,  Jews,  Greeks,  and  others, 
who,  in  the  plague  countries,  do  not  believe  in  predes- 
tination, would  undoubtedly  have  recourse  to  it.  We 
must  think  that  this  is  a  very  doubtful  preservative  in- 
deed.' 

On  Public  Methodt  of  Prevention. 
Ob  public        yj^  Y^^y^  ^^  reason  to  doubt  that,  as  long  as  the  wise 
methods  of  jjj^g  ^Yndi  Christian  Europe  has  established  to  prevent 
preten  ion.  ^  introduction  and  spreading  of  the  plague,  are  rigid- 
ly obeyed,  they  will  continue  to  be  as  efficacious  as 
they  have  hitherto  been  in  this  respect    The  many 
plagues,  however,  which  have  appeared  among  these 
nations,  and,  among  others,  one  that  was  introduced 
into  Gressenber  in  Siberia,  as  laUly  as  1820,  prove  that 
neglect  of  these  regulations  is  at  any  time  sufficient  to 


permit  this  formidable  poison  to  establiflh  itsdf  aaumg   Pbsw. 
us.    In  these  cases,  the  original  evil  arises  in  the  ports       ~ 
where  cotton  and  other  goods  are  shipped ;  and  it  ap. 
pears  too,  that  the  precautions  always  resorted  to  in 
case  of  sea-carriage,  are  very  much  neglected  when 
these  articles  are  conveyed  overland. 

The  most  pernicious  neglect  of  this  nature  ii  that 
which  takes  place  among  the  ports  of  the  Turkish  em- 
pire itself,  though  it  appears  that  they  are  at  length  be« 
coming  sensible  of  the  value  of  preventative  meani, 
and  that  such,  more  or  less  perfect,  have  alresdv  been 
adopted  in  many  of  the  towns  of  the  Levant  Tnii  hai 
been  the  case  particularly  at  Salonica  and  Cyprus:  ind 
in  Egypt,  the  new  Pacha  has  built  a  lazaretto  st  Alex- 
andria,  among  many  other  improvements  in  the  gene. 
ral  condition  of  that  country.  If  Egypt,  however,  ood^ 
tinues,  as  it  always  has  been,  the  original  uurseiy  of 
the  disease,  these  precautions  can  at  least  never  exter- 
minate it ;  and,  under  the  Turkish  government,  it  is 
scarcely  to  be  expected  that  measures  of  prevention 
will  ever  be  generally  adopted.  It  is  our  duty,  there- 
fore, never  to  relaXf  since  our  safety  must  depend  on 
ourselves. 

As  the  plague  bas  lat<:]y  been  raging  all  round  the 
Mahometan  shores  of  the  Mediterranten,  the  strictest 
regulations  have  been  enforced,  particularly  on  the 
coasts  of  France  and  Spain.  Troops  are  estsblished 
alonff  the  shore  at  various  places,  and  guard  boats  are 
employed  in  keeping  off  every  vessel  that  might  ap* 
proach  the  land.  It  is  a  capital  crime  for  any  one  to 
enter,  or  to  introduce  merchandize  privately.  Nor  is 
any  vessel  arriving  from  Barbary,  Egypt,  or  Turkej, 
allowed  to  enter' a  port,  except  under  the  regulations 
of  the  quarantine,,  or  any  vessel  which  has,  at  sea,  com* 
municated  with  others  mm  these  ports.  At  Marseilles, 
the  same  strict  regulations  are  extended  to  fishing  hosts 
that  are  suspected  to  have  dealings  with  vessels  at  ses. 
These,  and  other  regulations,  have  always  been  foand 
effectual  wherever  the  plague  has  been  raging  violent- 
ly ;  and  wherever  that  disease  has  been  introdaced,  it 
has  been  when  its  existence  was  not  suspected  in  the 
Mahometan  states ;  a  proof  that  the  misfortune  has 
arisen  from  relaxing  or  neglecting  the  regulations. 
This  shows  the  necessity  of  strictness  ;  particularly  is 
these  nations  always  conceal  the  existence  of  the  dis- 
ease among  them  as  long  as  they  can. 

Whatever  details  be  adopted  in  these  regulations, 
their  object  is  to  prevent  communication  between  ill 
persons  or  things  in  a  state  of  suspicion,  and  those  who 
are  in  health  ;  the  same  general  principles  being  appH« 
cable  as  in  all  cases  of  specific  contagion  in  other  dis- 
eases. The  efficacy  of  all  the  regulations  which  com- 
monly go  by  the  name  of  quarantine,  was  fully  ests* 
blished  in  the  French  army  in  Egypt  as  long  as  they 
could  be  adhered  to ;  and  the  reverse  took  place  as  soon 
as  the  disturbances  arising  from  the  state  of  war  pre- 
vented them  from  being  duly  enforced. 

One  of  the  most  difficult  parts  of  the  quarantine  re- 
gulations consists  in  the  treatment  of  infected  goods. 
These  are  received  in  lazarettos,  and  subjected  to  po« 
rification  by  water,  and  by  exposure  to  the  sun  snd  air. 
or  to  artificial  heat.  When  this  is  effectually  done,  the 
time  required  for  this  purification  need  not  exceed  a 
few  days,  though  fear  and  prejudice  have  not  genenlly 
concurred  in  this  belief.  The  tents  employe  for  the 
plague  patients  lately  in  Cepbalonia,  were  returned 
into  the  storea  safely,  after  being  merety  washed  foor 
or  five  times  successively  in  sea  water  arid  dried  in  the 
sun.    We  may  therefore  conclude,  that  sdl  bale  goods 
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»    rettiTcd  inlo  latarettlM  might  eaually  be  purified  in  a  with  carbuncles.    Petechia  ako  occur,  generally  nn-     Pitgue. 

W  f^  (lays,  and  that  fourteeQ»  wim  proper  care,  aro  ful-  merous  and  of  large  size,  sometimes  with  Tibices,  which    -  ~i  ^ 
\j  as  mach  as  can  ever  be  required.    Making  allowance  more  frequently,  however,  come  out  immediately  after 
for  tome  neglect  on  the  part  of  the  officers  employed,  death.    There  is  nothing  particular  in  the  alvine  ex- 
twenty  ought  to  be  sufficient  for  all  purposes ;  as,  far  cretions,  thoueh  they  are  sometimes  liquid.  The  urine 
within  this  time,  should  the  disease  be  present,  it  must  is  often  turbid,  with  an  oily  aspect    The  sineli  of  the 
be  communicauld,  since  it  cannot  lie  dormant  in  the  patient  is  occasionally  nauseous,  but  if  the  disease  has 
human  body.  lasted  a  few  days,  the  perspiration  has  often  a  sweetish 
The  present  period  of  quarantine  for  goods  is  there*  disagreeable  smell,  which  attaches  itself  to  the  sur* 
foK  far  too  long ;  and  as  it  lays  heavy  restraints  on  rounding  objects,  and  can  only  be  got  rid  of  bv  wash- 
commerce,  the  laws  are  the  more  apt  to  be  infrii^;ed.  ing  or  ventilation.    The  disease  varies  in  duration 
Thus  their  very  severitraefeats  their  object,  by  encoura*  from  three  to  seven  days,  although  the  patients  some- 
ging  smuggling  and  all  other  methods  of  evasion.  The  times  die  within  a  few  hours  of  the  attack.    If  it 
rigidity  of  these  regulations  seems  far  more  censurable,  passes  the  eighth  day  there  are  hopes  of  recovery, 
when  extended,  as  is  done,  to  vessels  in  ballast  and  The  pulse  varies  extremely,  being  sometimes  frequent 
ships  of  war.     It  is  an  evil  effisct,  also,  of  the  severity  and  hard,  sometimes  feeble  and  irregular,  and«  in  some 
of  these  laws,  that  no  provision  is  left  for  the  exercise  cases,  it  is  found  to  vary  little  from  the  healthy  state, 
of  the  judgment  in  particular  cases.    As  long,  how-        In  these  cases  the  disease  is  sometimes  not  easily 
ever,  as  the  general  practice  continues  Uius  strict,  and  discovered.    The  patient  appears  labouring  under  de-     > 
the  period  <^  quarantine  tiius  long,  no  state  dares  to  bilitr,  becomes  melancholy,  morose,  or  anxious,  with 
differ  from  it.    In  such  a  case,  particular  restrictions  unpleasant  sensations  about  the  heart,  and  pains  in  the  ^ 
would  be  placed  on  its  foreign  commerce ;  and  its  loins,  and  acquires  the  peculiar  physiognomy  which  at< 
vetiels,  instead  of  a  modified  quarantine,  would  be  tends  this  disease.    In  other  cases  of  this  nature,  the 
•ofajected  to  the  same  treatment  as  that  used  towards  patient  dies  suddenly  at  the  first  attack,  as  if  by  apo- 
ships  arriving  from  ports  iq  a  state  of  disease.    Thus,  plexy ;  a  fact  which  has  been  known  to  occur  among 
if  any  modifications  are  attempted,  as  has  often  been  the  persons  employed  in  opening  infected  bales.  Some 
suggested,  ther  could  only  result  from  some  general  also  die  at  periods  from  one  to  three  or  four  days, 
eoncurrence  of  all  the  governments  concerned.    Such  without  any  affection  of  the  pulse,  and  without  buboes 
a  modification  as  would  remove  all  tenaptations  to  eva-  or  eruptions,  compbuning  of  nothing  but  faintness  and 
lion,  would  probably  add  to  our  security  instead  of  di-  weakness,  but  still  with  the  peculiar  physiognomy  bj 
minishing  it,  which  it  would  also  be  of  material  bene-  which  this  disorder  is  recognised  even  at ,  a  distance, 
fit  to  commerce.    Aa  to  the  quarantine  of  perspns,  it  sparkling  eyes,  and  an  expression  of  countenance  re- 
is  very  plainly  far  too  long ;  and  thus  also  evils  arise  sembling  that  of  persons  under  the  hydrophobia, 
from  the  great  temptation  to  infringe  the  regulations.       Though  the  prostration  of  strength  is  a  veiy  com- 
It  is  quite  certain  Uiat  the  disease  cannot  lie^  dormant  mon  symptom,  it  is  by  no  means  universal,  as  many 
in  the  constitution.  If  the  clothes  of  the  individuals  are  persons  have  been  known  to  walk  within  a  few  hours 
subjected  to  die  proper  treatment  in  the  laxarettos,  the  of  their  death ;  and  even  the  soldiers  in  the  French  army 
person  himself,  after  proper  washing,  may  be  consider-  in  Esypt  often  marched  for  many  hours  after  they  were 
ed  safe  from  Uie  power  of  the  disease,  and  of  course  attacked.    The  same  indeed  happens  in  severe  remittent 
incapable  ^f  communicating  infection,  after  a  very  few  fevere.    In  a  few  instances  in  tne  plague^  even  the  intel- 
days.  lect  has  been  preserved  till  near  tne  time  of  death. 

The  appearance  of  buboes  and  carbuncles  decides 


fiofi  tfike  Plague.  ^^  nature  of  the  disease  wherever  there  may  be  any 

The  definition  of  this  disease  is,  that  it  is  a  conta-  doubt    The  bubo  is  an  infiammation  of  the  glands,  al- 

gions  fever,  very  severe,  generally,  and  rapid  in  its  ready  mentioned,  which  it  attacks,  sudden  and  painful. 

progress,  accompanied  by  buboes^  carbuncles,  and  pe-  It  terminates  by  resolution,  suppuration,  or  gangrene, 

tediiae.     It  spreads  rapidly  by  contact,  and  is  general-  the  latter  being  always  fatal.    There  are  often  as  many 

ly  fatal  to  abont  two-thirds  of  those  attacked  by  it.  as  four  buboes,  sometimes  many  more,  and  perhaps  as 

The  attack  is  wery  commonly  sudden,  and  begins  with  many  carbundes ;  and  nothing  but  great  inattention 

headach  in  the  forehead  and  occiput    There  is  either  can*  confound  these  with  the  same  afi^ections  proceeding 

DO  shivering,  or  there  are  violent  and  short  tremorr,  from  other  causes,  though.  In  some  cases,  on  their  first 

alternating  with  heats.    If  the  patient  feels  a  burning  appearance,  they  have  been  mistaken  for  venereal  affec- 

heat  within,  that  b  not  perceived  at  the  surface,  and  tions.    The  appearance  of  the  carbuncle  is  also  sudden, 

very  often  that  heat  is  succeeded  by  great  cold.    The  but  it  sometimes  vanishes  and  returns  again.    When  it 

physiognomy  becomes  immediately  smTected;  the  eyes  breaks,  it  is  by  many  points  discharging  a  yellow  or 

become  red,  and  acquire  a  ferodous  aspect  The  head-  black  fluid,  which  destroys  the  neighbouring  skin  and 

sch  then,  increases,  and  is  sometimes  very  severe,  even  the  muscles.    Sometimes  the  carbuncle  is  single, 

though  more  generally  dull  and  heavy,  with. a  sensa-  at  others  it  consists  of  many  pustules,  whidi  at  length 

tion  of  numbness.    The  pain  also  extends  along  the  join,  and  form  a  large  ulcer. 

spine,  to  the  joints  and  to  the  Kmbs.  These  symptoms  Putrefacdon  occurs  speedily  after  death;  the  limbs 

sre  followed  by  vertigo,  with  threatening  of  s3mcope,  remain  flexible,  haemorrhages  take  place,  and  petechia: 

snd  afterwarda  delirium^  which  is  at  first  mild  but  af-  or  vibices  appear.    On  dissection,  the  gall-bladder  has 

terwards  becomes  fierce.    The  tongue  is  dry  and  yel-  been  found  distended  with  greenish-bladc  bile,  the  in- 

lowish,  but  without  thirst;  there  is  nausea,  with  inef-  side  of  the  intestines  and  stomach  have  been  covered 

fectual  effbrta  to  vouiit,  or,  if  any  thing  is  brought  up,  with  a  yellow  mucus,  and  the  conglobate  glands  indu- 

it  is  green  bile.    The  respiration  is  lalxnrious,  with  ge-  rated.    But  dbsections,  for  obvious  reasons,  have  not 

ueral  aneaaineas.    During  this  time  ilying  pains  are  been  numerous. 

fek  among^  the  muscles  and  glands,  and  buboes  appear  It  has  been  asked,  whether  the  buboes  and  other 

iu  the  giviiie,  the  arm-pits,  or  tbe  parotids,  together  eruptioiis  are  a  fiivourable  effort  of  nature ;  and,*  of 
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Plague,    course^  what  their  treatment  ought  to  be.    It  is  com-  dight  fever^  with  delirium  and  baboet,  almost  alwayi  Pin 

monly  thought  that  their  disappearance  is  a  bad  sign ;  recovered ;   the  delirinm  abating  on  the  fifUi  day,  and 

yet  there  are  many  instances  of  recovery  under  these  the  fever  disappearing  on  the  seventh,  was  attended 

circumstances.    The  plague  has  soqietimes  a  crisis  at  with  a  considerable  proportion  of  recovcrici.    In  the 

three,  five,  or  seven  days,  marked  by  the  urine  and  per-  more  severe  cases,  where  there  was  much  delirium  and 

spiration ;  but  it  does  not  appear  ttiat  the  eruptions  are  fever,  with  carbuncles,  bubon,  and  petechiae,  very  few 

ever  critical.  Nothing  is  known  of  the  proximate  cause  recovered,  and  death  took  pUoe  between  the  third  and 

of  dii^  disease,  more  than  that  of  fever,  and  we  will  not  fifth  days.    In  the  Levant,  it  is  esteemed  a.good  sign 

waste  upon  this  subject  what,  after  all,  are  nothing  but  If  there  are  manv  buboes  ;  an^  even  thirteen  have  been 

words.  known:  but  when  there  are  buboes  and  carbanda 

It  is  very  important  to  be  able  to  distinguish  this  dis«  together,  the  cases  are  esteemed  nearly  hopeless.    A 

ease  with  certainty,  even  in  the  slightest  cases,  and  on  firm  hard  bu}>o  is  esteemed  fiivourable ;  a  flaedd  or 

the  first  attack*;  as  it  is  in  these  that  its  progress  is  soft  one  the  contrary ;  particularly  if  it  is  attended 

most  dangerous.    Unfortunately  the  firdt  symptom^  are  with    convulsions,   hiccup,    cardiaigiay    diarrhoea,  or 

often  very  eauivocal ;.  but,  in  the  Levant,  where  phy-  sweatings.     It  is  farther  said  that  a  bright  red  in- 

sicians  are  ^ways  on  the  watch  for  it,  the  slightest  flammation  in  all  these  tumours  iaa  fatal  sign,  and  that 

marks  of  debility,  sickness,  or  pain  of  the  head,  are  a  violet  colour  is  fiivourable. 

carefully  watched.  In  our  own  country,  these  would  Strong  robust  persons  die  in  a  greater  proportion 
naturally  pass  for  common  fever,  should  the  presence  than  the  feeble,  the  women,  and  the  children;  men- 
of  the  plague  not  be  suspected.  Many  imaginary  signs,  struation  in  women  is  also  said  to  terminate  the  pbgoe 
peculiar  to  this  disease,  are  talked  of  in  the  Levant,  favourably.  In  the  celebrated  plague  of  Morocco  in 
particularly  among  the  Turks;  but  European  physi-  1808,  the  young,  strong  and  healthy,  were  first  attack- 
cians  consider  them  as  unmeaning.  The  presence  of  ed ;  then  women  and  children,  and  lastly  valetudina- 
buboes,  or  petechisa  and  carbundes,  leave  no  doubt :  rians  and  aged  persons.  Thia  is  aimilax  to  what  hap* 
but  in  all  cases  the  physician  must  be  guided  by  many  pens  in  ormnary  contagioua  fevers, 
circumstances  united,  and  by  such  collateral  considera-  It  has  been  a  frequent,  and  is  an  important  ques- 
tions as  may  be  derived  from  tjie  presence  or  probabi-  tion,  whether  the  aamie  individual  is  subject  to  the 
lity  of  this  contagion. 

Prognosis  in  tht  Plague. 
The  disease  may  be  divided  into  three  periods,  its 


plague  more  than  once. 
The 


opinions  di&r,  unfortunatotyt  on  thia  subject 
In  Marseilles,  it  is  said  that  the  oonvaleaoenta,  who, 
Profrnoiit  '^^^^  disease  may  be  dividea  into  tnree  penods,  its  with  this  expectation,  were  employed  to  attend  the 
ip  the  rise,  vigour,  and  declension.  It  is  in  the  first  stage  sick,  all  relapsed  and  died.  The  same  happened  in 
plague.  that  cures  are  chiefly  effected^  and  often,  it  is  likely,  by  the  French  army  in  Egypt,  according  to  the  reporu  of 
the  hand  of  nature,  even  when  medicines  have  gained  their  physicians.  On  thia  view,  inoeulatioti,  which  has 
the  credit.  All  general  attacks  of  the  disease  are  most  been  proposed  as  a  means  of  diminishing  the  vioknoe 
fatal  to  people  during  the  times  when  there  are  most  of  the  disease,  must  be  useless. 
sick.  During  its  decline  at  Marseilles,  about  one-half  But  Mr.  TuUy,  our  latest  writer  on  thia  sobjcct, 
recovered,  but  during  its  more  general  prevalence  not  who  was  enmloyed  with  the  British  anay  in  Malta, 
more  than  one- third  were  saved.  It  does  not  prevent  and  in  the  Ionian  islands,  in  tliis  department,  main- 
the  occurrence  of  the  usual  remittents  and  other  dis-  ta^is  an  opinion  directly  the  reverse,  as  far  as  his  own 
eases  of  a  country,  and,  by  careless  persons,  these  have  experience  is  concerned.  At  Corfu,  twelve  persona 
sometimes  been  confounded  with  it.  who  had  had  the  disease  at  different  periods,  were  em* 
In  individual  cases,  the  prognostic  depends  on  die  ployed  by  him  in  the  ho^tals  and  laxarettos,  and  they 
violence  of  the  symptoms.  At  Marseilles,  the  favimr-  all  escaped;  as  did  four  soldiers  who  were  employed 
able  cases  were  attended  dnly  with  slight  shivering  at  as  orderlies  in  the  same. situations.  Among  the  expor- 
the  time  of  the  attack,  pain  in  the  epigastrium,  nausea,  gators  In  the  lazarettoes,  there  were  abo  many  jpenoni 
vomiting,  headach,  and  vertigo,  with  a  moderate  fever  who  had  had  the  plague  many  years  before,  in  Smyrna 
thatf terminated  in  five  or  six  days,  by  sweat  or  alvine  and  at  other  places.  These  all  escaped  infection;  and 
dejections,  but  without  buboes  or  eruptions.  But  even  indeed  such  was  their  oWn  confidence  in  their  immom* 
in  some  of  these,  there  were  buboes  that  suppurated  ty,  that  they  made  use  of  no  precaution.  Mr.  Tolly 
quickly,  or  of  which  the  suppuration  was  protracted  concludes  by  remarking,  that  he  never  witnessed  a 
without  inconvenience  for  twenty  or  thirty  days,  or  single  relapse,  nor  any  instance  where  a  person  took 
which  were  resolved  and  disappeared.  the  plague  a  second  time.  Some  irregular  febrile  symfh 
In  the  next  dass,  besides  the  symptoms  above  enu.i  toms  were  indeed  observed  during  the  period  of  con- 
merated,  there  were  pains  about  the  region  of  the  valescence,  but  in  no  caae  was  it  any  thing  like  a  re- 
heart,  great  prostration  of  strength,  fainting,  oppres*  lapse. 

aion,  coma,  delirium,  phrenzy,  haemorrhages,  and  diar*  It  is  admitted  tfaat»  in  any  febrile  attack,  ancieot 

rhea,  with  buboes  that  suppurated  with  difficulty,  car-*  pestilential  buboes  have  become  painful  and  infiamed. 

bundes,  pustules  and  petechia.     But  even  in  these  These  affections  seem  often  to  have  been  mistaken  fist 

cases,  if  the  patients  survived  four  days,  about  one  attacks  of  the  plague,,  and  have  probably  given  rise  to 

quarter  of  them  recovered.    In  the  last  and  most  se-  the  opinion  of  its  return  when  it  has  not  been  present. 

'*    *           «...  iii^i^u  g^te  at  present  remain  the  notions  of  phys* 

dans  oa  this  part  of  the  aitfaject. 


vere  cases, 


the  patients  were  suddenly  attacked  with 
violence,  as  already  remarked,  and  generally  died  in  a 
few  hours,  from  one  even  to  twenty-four,  although  the 
pulse  was  but  slightly  or  not.  at  all  affected.  These 
patients  complained  of  little  but  debility,  but  were  al- 


Treaimoii  qfthe  Plague. 
That  this  disease  does  sometimes  terminate  bythetfn 


ways  known  by  their  peculiar  physiognomy. already    assistance  of  nature  alone,  gives  ground  to  hope  that«i<i 

described.  jsiedical  treatment  may  reuly  be  of  use.    Ttm  tvovN 

In  Egypt,  in  the  French  army,  those  who  had  a   i^ief  errors  hitherto  9eem  to  have. been,  Xbataapedfic' 
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«oe«  affainit  tbe  plague  n^n&k  be  founds  and  that>  hemg  a 
Y**^  higblj  putreacent  diMrder,  it  was  to  be  treated  by 
cordials  and  stimulants.  OttoEs,  again,  finding  the 
lymptoms  variable*  have  been  ccvntent  to  attack  these 
as  they  arose,  without  adopting  any  fixed  principles  of 
cure.  The  treatment*  in  short*  has  been  chiefly  of  an 
empirical  nature. 

In  the  plague  which  appeared  in  the  French  army 
at  Jaffa,  bark,  tamarinda,  coffee*  and  camphor  in  large 
doaes,  were  among  the  remedies  employed,-  but  without 
toccess*  as  were  sudorifics*  emetics*  and  blisters.  Bleed- 
mg  was  thought  to  be  of  advantage  when  the  season 
was  coldest  At  Damietta,  the  same  means  were  all 
resorted  to  with  as  little  success*  though  it  was  thought 
that  blisters  v^ere  usefuL  From  these  reports*  bleed- 
ing and  blisters  appear  to  be  the  only  remedies  that 
have  been  attended  with  any  advantage. 

In  the  plague  of  Vicenza,  in  1576,  Massaria  found 
that  bleeding  was  of  ^preat  use*  and  -that  purgatives 
were  injurious.  Laxatives  alone  were  admissible.  In 
a  subsequent  plague  in  Italy,  in  the  foUowing  autumn* 
advantages  were  also  derived  from  bleeding  by  Septal* 
a  MUanese  physician.  Yet  thie  practice  hacl  not  the 
same  success  at  Rome  at  the  same  time ;  and  FaUo- 
pius  relates^  that  out  of  a  tfaouaand  persons  bled  by 
one  physician*  only  two  were  saved*  The  same  un- 
certainty has  appeared  in  the  current  practice  of  the 
Levant;  the  Greek  physicians  having  sometimes  found 
bleeding  advantageous*  and*  in  other  casef*  quite  inef- 
fectual. 

Whether  these  differences  are  to  be  attributed  to  the 
climate  or  the  season^  is  uncertain ;  but  it  is  probable 
that*  from  aome  cause  or  other*  the  condition  of  the 
disease  varied  on  those  different  occasions.  Clear  in- 
dicationa  for  this  practice  aeem  to  lie  in  the  circum* 
stances  of  a  youthful  and  plethoric  habit,  a  strong 
pulse*  violent  headach*  and  Oppressed  respiration. 
This  practice  ia  also  indicated  if  there  have  been  pre- 
viously suppressed  hsmorrhagea  or  other  evacuatione* 
ud  if  the  season  is  cold*  aa  in  winter  and  spring. 
But  without  the  presence  of  these  symptoms*  it  b  pr<^ 
bably  an  inefiicaciooa  or  dangerous  remedy. 

When  the  stomach  or  intestines  atre  loaded*  emetica 
or  laxatives  aeem  to  be  indicated,  acooiding  to  the  cir- 
cumstanoea.  In  small-pox  and  in  fevers*  this  practice 
i«  alike  useful ;  but  unless  these  symptoiais  were  pre- 
sent*  it  does  not  seem  safie  Jto  adopt  at  in  the  plague. 
That  the  stomach  ia  not  necessarily  affected  in  this  di»« 
ease*  ia  certain;  since,  even  when  buboes  are  present, 
the  patients  have  been  sometimea  kmywn  to  preserve 
their  appetite.  Aa  diarrhcea  is  a  dangerous  syniptom, 
it  seems  judicious  to  avioid  any  thing  which  may  tning 
it  00. 


The  slighter  cases  seem  best  abandoned  to  nature ; 
aupplying  the  patient  only  with  \\^t  aliment  and  the 
•ordinary  drinka  in  fevers.  When  the  nervous  system 
seems  much  affected,  or  the  vital  forces  are  much  de* 
pressed*  with  fainttngs,  violent  delirium,  or  convulsions* 
and  when  the  eruptions  do  not  appear*  or  there  are 
only  petechiae,  it  becomes  a  question*  whether  the 
common  cordials  and  alexipharmaes  are  really  adv^- 
tageous  or  not.  It  seems  safest  at  present  to  regulate 
our  practice  on  these  occasions  by  that  usual  in  the 
typhus. 

Sweating  has  been  recommended,  but  apparently  on 
theoretical  grounds*  and  the  practice  has  not  been  at- 
tended^ with  any  success.  Neither  has  the  use  of  cold 
•water,  which  some  have  recommended  as  a  specific  in 
this  disease.  The  use  of  oil  has  also  been  much  cele- 
bmted.  At  Tangier  it  is  said  to  have  been  very  suc- 
cessful, used  as  a  friction*  lately  in  181 9.  This  praco 
tice  was  recommended  by  our  Consul  Mr.  Baldwin* 
and  by  Father  Louis  of  Pavia*  whom  we  formerly 
mentioned  as  for  so  many  years  resident  at  Smyrna. 
This  application  excites  sweating.  The  method  is  to 
apply  the  oil  by  means  of  a  sponge*  and  in  such  a  man- 
ner aa  to  cause  the  skin  to  absorb  a  pound  of  oil*  as  it 
is  said,  in  about  three  minutes.  This  practice  is  re- 
sorted to  on  the  first-day,  and  continued  daily  till 
there  is  a  favourable  change.  It  has  also  been  used  at 
Sm3rma«  and*  as  it  is  said*  with  great  success.  Vege- 
table diet  alone  is  used. 

Even  on  this  subject,  however,  testimonies  differ. 
Dr.  Frank  thought  it  successful  in  Ef^pt.  Messieurs 
Eenati  and  Rozel  did  not  find  that  effect  from  it  which 
they  expected  from  Baldwin's  account*  but  they 
thought  that  it  was  sometimes  attended  with  advan- 
tage. In  Malta  lately*  the  oil  frictions  were  thought 
of  use  in  the  first  and  last  states  of  the  disease*  but 
were  of  no  advantage  when  it  was  at  its  height  This 
perhaps  will  explain  the  secret  of  this  boasted  remedy, 
which  appears  efficacious  only  when  the  disorder 
would  retire  without  aid. 

It  is  generally  recommended  to  open  the  buboes* 
and  to  treat  them  and  the  carbuncles  in  the  simplest 
possible  manner  by  emollient  applications.  No  advan- 
tage was  ever  derived  from  more  violent  practice*  or 
from  remedies  founded  on  the  notion  that  these  were 
of  a  critical  nature. 

The  list  of  authors  on  the  plague  amounts  to  two 
hundred  and  forty.  We  cannot  enumerate  what  would 
occupy  one  of  our  pages*  and  shall  content  ourselves 
with  referring  to  Russel's  Treatise  as  among  the  most 
complete. 

PLANETS.  See  AsTRONoMr,  Vol.  U.  p.  607^649. 
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PLANETARY  MACHINES. 


7  The  machines  contrived  for  exhibiting  the  motions  of 

^  the  planetary  bodiea,  in  di&rent  ages  of  the  world* 

*^  hav/e  been  mechanical  representations  of  the  particular 

^*  systems  that  prevailed  at  the  reapectave  times  of  their 

construction,  and  the  namea  given  to  them  seem  to 

have  been  dictated  by  circumstances  of  an  arbitrary 

nature.     The  appearance  of  certain  wanderiitg  bodies 

traversing  the  regions  of  spao^*  by  motions  sometimes 

direct  and  aonoetimes  retrograde*  in  very  early  ages  at« 

tracted  the  notice  equally  of  shepherds  and  phiioeo« 


pbera ;  and  for  centuries  before  telescopes  were  invent*  Planetary 
ed*  continued  series  of  observatioDS  on  the  comparative  Machinei. 
changes  of  place  had  determined  die  various  periods  o£^  ^i^  "J 
seven  primary  bodies*  with  a  degree  of  accuracy  that    Hisieiy. 
has  excited  the  admiration  of  aucoeeding  generations* 
The  different  suppositions  on  wiiich  the  phenomena 
arising  out  of  these  varying  motiooe  were  attempted  to 
be  accounted  for*  gave  riae  to  different  pkaetaoy  sys« 
terns ;  and  the  principal  difficulty  to  be  aolyed  waa* 
whether  the  son  or  the  earth  wae  to  be  ooneideNd  as 
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History. 


Chinese 
•pheres* 


Planetary  tbe  planet  next  to  Mars ;  or»  in  other  words,  whether 
Machines*  the  duration  of  the  year  depended  on  the  revolution  of 
the  sun  round  the  earth,  or  of  the  earth  round  the  sun. 
And  also,  whether  the  moon,  and  two  inferior  planets, 
revolved  round  tbe  body  that  produced  the  change  of 
seasons,  or  round  the  centre  of  the  system.  But  what- 
ever opinion  predominated  in  any  ^git>t  it  is  pretty  cer- 
tain that  the  mechanism  contrived  to  illustrate  that 
opinion  producetd  corresponding  motions.  History  in- 
forms us  that  astronomy  was  cultivated  by  the  Chinese, 
Brahmins,  Chaldeans,  and  Egyptians,  many  centuries 
before  the  Christian  era ;  and  there  can  be  no  doubt 
but  that  celestial  mechanism,  of  one  construction  or 
another,  formed  one  of  the  many  images  which  super- 
stition, if  not  philosophy,  pointed  out  as  a  proper  re- 
presentative of  celestial  objects.  The  three  spheres, 
made  more  than  2000  years  before  our  Saviour  by  the 
Chinese  sages  Yu-chi,  Xuni,  and  Chun*  appear  to  have 
contained  each  seven  planets,  viz.  the  Moon,  Mercury, 
Venus,  Sun,  Mars,  Jupiter,  and  Saturn,  with  the  earth 
in  the  centre,  round  which  they  probably  revolved  in 
different  periods  of  time  by  some  species  of  mechanism 
not  sufficiently  described.  The  idea  that  the  sun  was 
the  fourth  planet  continued  a  part  of  the  Ptolemaic 
system,  and  the  astronomers  of  the  present  day,  though 
greatly  enlightened,  and  advocating  a  system  that 
accounts  for  all  the  various  changes  among  the  celestial 
phenomena,  yet  retain  a  variety  of  terms  that  are  cal- 
culated to  confuse  rather  than  rectify  the  natural  no* 
tions  of  man  in  his  attl^nment  of  correct  information  on 
the  subject  of  planetary  motionsa  while  they  continue 
to  bear  testimony  to  the  former  existence  of  a  system 
which  is  now  exploded.  We  still  speak  of  the  sun'^ 
longitude,  latitude,  right  ascension,  declination,  mo- 
tion in  the  ecliptic,  &c.  as  if  we  still  believed  him  to 
be  actually  a  planet,  and  the  earth  at  rest ;  and  these 
expressions  having  become  familiar,  will  probably  be 
transmitted  to  future  generations  as  appropriate  terms 
in  tbe  science  of  astronomy. 

The  veneration  in  which  works  of  genius  have  been 
held  in  all  ages  has  been  marked  in  no  instance  more 
clearly  than  in  cases  where  the  celestial  sphere  has  been 
imitated  by  human  ingenuity.  The  sphere  of  Archi- 
medes formed  a  subject  for  the  Roman  poet  Claudian, 
about  two  hundred  years  before  the  Christian  epoch ; 
and  Cicero  made  the  invention  of  Possidonius'  sphere 
the  theme  of  his  admiration  in  his  second  book  '*  De 
Naturd  Deorum,"  in  which  he  entertains  no  doubt  but 
that  the  barbarous  Scythian  or  Britain  would  acknow- 
ledge its  Workmanship  to  be  a  proof  of  the  perfection  of 
reason. 

We  do  not  find  that  Ptolemy,  who,  in  the'  second 
century,  rejected  the  Egyptian  system  that  gave  rise  to 
the  Latin  names  of  our  week,  and  who  substituted  his 
system  of  cycles  and  epicycles,  ever  attempted  the  me- 
chanical construction  of  a  machine  that  should  repre- 
sent these  motions,  though,  in  his  Almagest,  he  has 
given  an  account  of  a  sphere  on  which  he  depicted  the 
constellations,  and  to  which  he  could  refer  tbe  apparent 
paths  of  the  planetary  bodies,  as  £udoxus  had  dene 
nearly  500  years  before  him. 
Machintof  Chromatius,  however,  the  governor  of  Rome,  eon- 
Cbroma*  structed  a  machine  in  the  third  century,  which,  proba^ 
blyt  was  intended  to  represent  the  Ptolemaic  system ; 
it  is  recorded,  both  by  St.  Sebastian  and  St  Polycarp,  as 
being  a  chamber  composed  of  glass,  (cuhicuium  nolo* 
vitreum,}  on  which  was  explained  Uie  knowledge  of 
the  heavenly  bodies,  and  in  the  construction  of  which 
two  hundred  poundbB  weight  of  gold  was  employed ;  it 


Ptolemy*! 
tphere. 


tiuf. 


is  said  to  have  had  an  edtptic  cindt  divided  ialo  Ivdve 
signs,  and  that  the  different  pliases  of  the  moon  wcr  ^^ 
shown  by  mechanism ;  but  how  far  this  oould  be  couii- 
dered  as  a  planetary  machine  does  not  appear.  It  has 
been  affirmed,  that  the  saints  of  that  day,  either  from  a 
supposed  impiety  attaching  to  this  representation  of  tbt 
heavens,  or  from  the  Itnown  value  oS  the  materiali  of 
which  it  was  composed,  took  the  liberty  of  converting 
the  erection  into  some  purpose  more  ameable  to  their 
own  wishes.  Their  veneration  for  the  heavenly  idenoe 
yielded,  probably,  to  their  more  powerful  attachncot 
to  the  building  made  with  hands* 

The  celebrated  Chinese  astnMionier  T-tang  had  s  mm 
machine  constructed  about  the  year  7S1,  which,  acosrd-  Y^!^ 
ing  to  Father  Gaubil,  contained  many  wheels,  pot  into  a«^^ 
motion  by  water,  that  ^ve  motion  to  the  tfun,  bood, 
and  five  planets,  and  mdicated  the  ke  or  hunditdth 
part  of  the  Chinese  day  by  pointers,  one  for  the  dty, 
and  the  other  for  the  night ;  this  contrivance  alto  gsn 
notice  of  the  arrival  of  the  ite,  by  making  a  little  imi^ 
step  forwards,  and  give  an  audible  stroke  on  the  iacsof 
a  wooden  board ;  which  mechanism  must  have  hsco 
antericnr  to  the  invention  of  docka,  ezoept  the  depgjr- 
drae,  or  water-clucka,.of  which  this  may  have  beta  s 
specimen;  for  we  find,  down  to  the  present  day,ia 
evident  disposition,  in  the  more  scientific  necbaoict,  to 
apply  the  maintaining  and  regalating  powers  of  a  dock 
to  produce  the  recurrence  of  the  day  of  the  month,  of 
the  moon's  age  and  phases,  and,  occasionally,  the  oo' 
tions  of  the  planets  or  satellites,  in  addition  to  the  iadi- 
cation  of  the  current  tinde.    Of  a  aimilar  natare  msit  f^ 
have  been  the  contrivance  of  William,  the  abbot  of  d«to> 
Hirsham,  who^  in  the  eleventh  century,  is  said  *'  to 
have  invented  a  natural  horoloce  in  imitation  of  the  ce- 
lestial hemisphere,"  {naturmle  koroUmum  ad  exempbm 
caieslis  hcBmispkerU  excogiidsM.^     Besides  ^these,  ne 
read  of  various  other  horologes  m  the  thirteenth,  fimr* 
teentb,  and  fifteenth  oentnries,  which  have  partsken  of 
the  joint  construction  of  docks  and  planetary  nachiiiei; 
one  of  which  was  given  by  one  of  the  Saltans  of  Egypt 
to  the  Emperor  J^ederic  II.  of  Germainr*  in  theyetf 
1232.    Another  was  made  by  the  learned  Abbot  of  Sl 
Albans,  Richard  of  Wallingford,  whi^,  Lelaod  si^ 
exceeded,  in    ingeniona   contrivanoea  and  espcDSfS 
workmanship,  every  other  machine  in  Europe;    Anda 
third  was  constructed  by  John  Dondi^  afterwards  ttyw 
Horologiiu,  from  his  great  skill  in  horokgieal  nedis- 
nism.    But  the  first,  perhaps  the  only  laamne  thst  a^ 
hibited  the  Ptolemaic  system,  was  made  by  HciriiOi 
under  the  direction  of  the  ingenious  WetBer  of  Nuroa* 
berg,  about  the  year  1500.    We  ase  not,  howercTi 
aware,  that  any  particular  deecriptioii  of  this  p^^ 
mechanism  has  been  recorded,  so  that  we  may  gsia  ^ 
cess  thereto. 

Having  arrived  at  the  time  when  Copemioos,  in  o|^ 
position  to  all  the  prejudices  of  a  long  catablished  opK 
nion  aespecting  the  motion  of  the  son,  made  the  esrth 
a  planet,  and  fixed  the  sun  in  her  place,  at  the  oeoet 
of  what  is  now  called  the  solar  sfttsm,  we  migfatoi- 
turally  have  expected  to  meet  with. some  VaiiaDfleia 
the  structure  of  its  mechanical  reweseotation ;  psft^ 
cularly  as  clockwork  had  begun  to  be  cultivated  si  thst 
time ;  but  we  find  that  new  systems,  however  pisuai- 
ble,  when  proposed  by  humble  indiTidnals,  sreoot 
suddenly  adopted  by  prejudiced  minds.     The  wcO 
known  clock  of  Oronce  Fine^,  in  the  lifarsiy  of  the  m 
Pantheon  at  Pariai  was  oonatructed  in  155^*1500,  l^  ^ 
veral  years^  after  the  demise  of  Copemicns,  "b^  3^  [^ 
shows  the  planetary  periods^  on  a  suppoeitian  that  the 
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iry  MTlb  it  phoed  ift  -  tb»  centre,  with  the  mm  vevolving  Flaouieed  with  a  sataUite  instramcnt  of  his  oontrivanee  PiMtery 

«•  between  her  and  Mare,  and  earthing  his  secondaries,  in  the  year  1679*    It  is  not  improhsble  bnt  that  Hoy^  MmOun^ 

^  MsRury  end  Venue,  along  with  hun.    The  periods  ai^  gene  may  have  been  consulted  by  Roemer  on  the  eli-  ><^-y"^^ 

'    pf^uced  by  whes}«ork»  with  a  degree  of  acourecy  that  gibility  of  his  plan,  which,  being  ^calculated  to  produce  Historj. 

doei  aedit  to  the  inventor ;  and  for  the  fiiet  time  w^  the  mota'one  of  Jupiter'e  eatellitea  only,  was  sooner 

fiod  the  period  of  the  retrogreseion  -of  tbo  asoon's  nod^  nada,  and  did  not  interfere  with  Huygens'  oakulatione. 

y  The  construction,  tooy  was  different ;  for  Roemer  intio-  Rocmcr's 

indqded.    In  a  printed  lUcutil,  Na  ^,  in  the  library  duoed  a  set  of  oonoeiitrtc  tubes,  revolving  within  one  f«t«»>te 

^^  another,  which  received  on  their  lower  eztremitiesi  each  >°*^''"* 

already  msntioaed,  it  is  stated,  that  the  increaee  and  the  second  wheel  of  as  many  paire,  while  the  first  wheel  ".^Dli^ieTS. 

Jecresse  of  the  planetary  velocities  are  alternately  prch  c»f.each  bair  was  made  fast  to  one  common  arbor,  from 

dueed  by  ti»s  meehamsm,  as  well  as  the  eooentncjities,  which  the  motion  commenced^  on  a  supposition  that  its 

motions  of  the  nodes  and  apogees,  and  deviations  &om  revolution  was  performed  in^an  exact  week :  hence  the 

tiie  ecliptic ;  all  which  are  imlioated  on  the  difiecent  periods  of  the  four  satellites  were  produoea  by  four 

lues  or  dials  of  the  maohinOi  ^\n  of  wheels  in  as  many  corresponding  revolutions 

,       Even  eo  lately  as  in  the  year  1650,  we  are  told  by  of  the  arms  carrying  the  satdUtcB  round  their  primary, 

.    Scbott,  in  his  "  I^hnka  Cwwia"  that  P.  Schirleus  when  atteched  by  friction  to  the  upper  ende  of  their 

de  Rheits,  conetruoted  a  planetarium,  that  represented  respective  tnbee.     The  method  of  determining  the  va- 

^•aH  the  true  and  mean  motions  of  the  planets  then  lues  of  these  periods  will  be  explained  hereafter.    As 

known,  with  their  stations^  retrogiadations,  Ac  by  Huygenft' automaton  was  the  prototype  of  the  orreries 

meens  of  wheeheorii  actnatod  by  a  water  wfaee!*  on  a  that  followed  it,  so  Roomer's  satellite  instrument  dio- 

Mippoeitien  that  the  son  is  a  planet,  aeoompanied  by  tated  the  construction,  subsequently  adopted,  for  the 

Mercory  and  Vemie  as  his  e8tel]ites«    Hence  it  is  evi«  common  Planetarium,  where  a  system  of  revolving  con* 

dent,  that  the  true  si^ar,  or  Copemican  system  of  the  centric  tubes  constitutes  the  basis. 

world,  was  not  generally  reoeisvdat  the  middle  even  In  1785,  Roemer  published  his  " Basis AiirommuB,"  Boemer*t 

of  the  seventeenth  century.  in  which  he  gives  a  description  of  a  planetarium  con-  P^aneu. 

•*     Thei^atfaiMlonofChristianHnygens  waspin  allprd-  structed  under  hie  direction,  which  was  finished  in  ]^]^*i735 

o^'babih'ty,  the  first  planetary  machine  that  represents  1697,  snd  which  appears  to  have  been  the  very  model 

^  the  motions  of  the  heavenly  bodies  agreeably  to  the  fvorn  which  the  ordinary  planetarium  has  hsd  not  only 

tme  system.     It  is  supposed  to  have  been  contrived  its  form  of  oonstruMon,  but  its  numbers  copied.    Like 

and  constructed  during  tne  ingenious  mechanist's  reei-  the  satellite  instrupient,  it  has  the  system  of  concentric 

dence  st  Paris,  between  the  years  1665  and  l68l,  tubes,  carrying  each  a  single  wheel  below,  and  an  arm 

though  its  description  was  not  published  till  the  year  "Wr  radius  vector  above,  in  periods  produced  by  as  many 

170S.    The  world  is  indebted  to  this  author  for  his  psirs  of  wheels,  that  constitute  so  msny  fractions 

beantiful  method  of  determining  such  trains  of  whed-  of  a  year,  which  is  the  period  fixed  on  for  the  revolu- 

work,  ss  shall  produce  the  planetary  periods  with  great  tion  of  the  common  arbor,  that  has  all  the  first  moving 

precision ;  which  method  will  be  explained  presently :  wheels  affixed  to  it    This  is  certsinly  a  much  more 

Dot  some  doubt  may  be  entertained  whether  he  made  simple  construction  than  that  of  the  automaton,  but 

the  best  uee  of  his  knowMge  in  the  construction  of  then  it  admits  of  no  other  thsn  mesn,  or  equable  mo- 

bis  own  mechanism.    After  he  had  computed  numbers  tions,  and  constant  distances. 

for  the  teeth  of  his  wheels  and  pinions  for  an  exact  so-  About  the  beginning  of  the  eighteenth  century,  Martioot*s 

iarnear,  he  adopted  a  train  that  gave  motion  to  his  an-  spheree  began  to  be  constructed  in  France,  containing  ArmiUary 

niial  srbor,  or  prime  mover,  in  365  day^  instead  of  planetary  motions,  and  put  in  motion  by  clockwork.  *'^*l!!'^|'.^i 

365.242,  &c.  thereby  vitiating  all  his  originsl  oompu-  Martinet's  armillary  sphere  was  made,  with  the  sun  in  ^-'''^^^^' 

tttfons;  and  Benjamin  Martin  informs  us,  that  this  ma-  the  earth's  place,  in  the  year  1701;  while  Pigeon's 

chme  was  the  original  from  which  the  orreries  of  Kis  sphere  had  the  sun  in  the  centre,  which  is  said  to  have              ^ 

time  derived  their  chief  conetituent  parts.   Many  of  the  been  constructed  about  the  same  time ;  hence,  it  should  ' 

larger  wheeb  of  the  automaton  were  compoeed  of  rings  seem,  the  struggle  between  the  two  systems  of  Ptole- 

placed  a  little  eccentrically,  and  kept  in  their  places  by  my  and  Copernicus  had  not  been  finally  relinquished 

rollers,  so  that  an  alternate  increase  and  decrease  of  ve-  at  the  commencement  of  the  eighteenth  century.    In 

lodty  was  effected  by  a  variation  in  the  lengths  of  the  Martinet's  sphere  the  computations  made  the  year  only 

ndii,  by  means  of  long  pinions  lying  across  the  con-  965  days,  but  in  Pigeon's  the  yesr  consisted  of  365^*   Pigeon^a 

trate  edges  of  the  indented  rings;  while  some  of  the  5^^  49™  ;  so  that  the  latter  must  have  been  preferable  spbprc. 

lest  wheels  of  certain  trains  had  their  teeth  cut  into  in  more  respects  than  one^ 

unequal  sizes,  so  as  to  produce  the  same  effect  by  that  «      About  the  year  1715,  when  Rowley  and  Graham  dis- 
inequality.     In  this  macbiney  all  the  traina  were  kept  -tinguished  themselves  in  London,  by  their  mechanical 
in  constant  natural  motion,  by  a  dock  regulated  bv  a  skill,  the  former  wss  applied  to  by  the  Earl  of  Orrery  Orrery  of  . 
balance  and  balance  spring,  before  the  pendulum  had  'to  make  a  grand  machine  for  representing  the  motions  Rowiej. 
yet  been  applied  as  the  regulating  agent.    The  places  of  the  planets  in  their  true  periods  and  orbits^  as  near-  '^'I^*  ^'^^^' 
of  the  aphelia  and  ascending  nodes  of  the  planets,  as  •  ly  as  could  be  effected  by  mechanical  means ;  and  when 
giten  by  Huygens,  were  taken  from  the  tables  of  Ric-  the  complex  machinery  was  finished,  with  eome  devia- 
dolus,  for  the  let  Jan.  1682,  which,  therefore,  was  tions  from  the  construction  of  the  automaton  of  Huy« 
probably  the  time  when  the  machine  was  finished,  and  gens,  the  maker  called  it,  in  honour  of  his  noble  em- 
ready  for  rectification.  plover,  an  Orrery,  which  appellation  has  continued 
Roemer  was  mathematician  to  the  French  King,  to  designate  those  more  complex  machines,  in  which 
(Louis  XIV.)  at  the  time  when  Huygens  resided  at  both  the  revolutions  round  the  sun,  and  also  some  of 
Paris,  and  probably  caught  from  him  a  fondness  for  the  rotations  round  the  axes,  haye  been  mechanically 
sstronomicai  naeduuiism ;  for  we  find  him  presenting  effected  at  the  same  time;  whereas  thcMC  which  exhibit 
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only  the  periodic  revolutions,  or  motions  in  drcular 
concentric  orbits,  have  been  <^lled  Planetaria,  accord- 
ing to  the  name  originally  selected  by  Roemer.  By 
the  accounts  that  have  been  transmitted  to  us^  some  cf 
the  contrivances  in  Rowl^'s  grand  orrery,  of  which 
there  is  a  specimen  preserved  at  the  Royal  Observatory 
at  Kew  Gardens,  were  introduced  by  Graham ;  but 
the  weight  of  metal  and  complexity  of  the  parts,  chief- 
ly concealed  from  the  sight,  will  probably  prevent  so  ex- 
pensive a  machine  from  being  constructed  in  future ;  and 
particularly  as  five  additional  planeU  have  been  disco- 
vered since  its  formation ;  and  as  the  general  princi- 
ples of  calculation  and  construction  of  planetary  me- 
chanism are  better  understood  in  the  nineteenth,  than 
they  were  in  the  eighteenth  century.  Some  of  the  oiv 
reries  that  have  been  recentlv  made,  are  calculated  not 
to  astonish,  but  to  instruct  the  student  in  astronomical 
science.  And,  for  this  reason,  we  propose  not  to  waste 
our  pages  in  the  minute  description  of  inventions  that 
no  longer  interest  the  reader,  but  to  describe  those  ma^ 
chines  only,  which,  from  their  improved  constructions, 
are  best  calculated  to  convey,  at  the  same  time,  both 
amusement  and  instruction. 

Our  countryman  Ferguson,  and  his  eotemporary  ge- 
nius, Ben.  Martin,  ought  not  to  be  passed  over  in  si- 
lence, as  they  both  contributed  largely  to  explain  the 
construction  of  the  different  orreries  and  planetaria, 
which  they  themselves  improved  from  time  to  time, 
but  which  remain  as  specimens  only  of  their  ingenuity, 
since  the  modem  discoveries  of  five  additional  primary 
planets  has  rendered  their  best  labours  defective.  The 
improvement  of  instruments  is  a  natural  consequence 
of  discoveries  in  any  art  or  science ;  and  it  is  the  fate 
of  those  that  have  long  been  in  use,  and  much  esteem- 
ed, to  sink  in  estimation  in  proportion  as  more  appro- 
priate substitutes  are  brought  forward  to  supplant  them. 
While  a  celebrated  mechanist  in  Paris,  Antide  Janvier, 
was  employed,  in  Bonaparte's  refj^n,  to  construct  a 
planetary  machine  for  the  instruction  of  his  son,  an 
instructor  of  British  youth  directed  his  attention  to  the 
construction  of  more  simple,  but  equally  accurate  ma- 
chines for  explaining  the  phenomena  of  the  solar  sys- 
tem, as  it  includes  all  the  planets  hitherto  discovered. 
The  instructor  we  aUude  to  is  the  Rev.  W.  Pearson, 
LL.D.  and  P.R.S.  at  present  the  treasurer  of  the  As- 
tronomical Society  of  London,  which  is  greatly  indebt- 
ed to  his  co-operation  for  its  existence  as  an  useful  so- 
ciety. As  we  have  been  favoured  by  this  gentleman's 
permission  to  describe  some  of  the  planetary  machines 
constructed  under  his  superintendence,  by  the  late  art- 
ist Fidler,  we  presume  we  shall  render  a  more  accept- 
able service  to  the  public,  than  if  we  attached  greater 
importance  to  more  expensive,  but  less  instructive 
pieces  of  mechanism,  that  have  survived  the  estimation 
ui  which  they  were  originally  held.  Of  course  we  do 
not  wish  to  brinff  into  disrepute  those  scenic  repre- 
sentations of  the  heavenly  bodies,  which  are  produced 
by  moving  transparencies,  of  any  description,  for  the 
amusement  rather  than  the  instruction  of  a  wondering 
audience ;  but  our  aim  is  to  present  to  our  readers, 
whom  we  must  consider  as  composing  the  scientific 
class  of  British  inhabitants,  an  account  of  machinery 
equally  circulated  to  amuse  the  learned,  and  to  instruct 
the  learner. 

ExamifuUhn  of  Planetary  JVheelmurk. 
Every  person  who  purchases  a  planetary  machine, 


of  any  description,  otight  to  make  himedf  acquainted  PteJ 
with  the  powers  and  properties  of  ihat  machine;  but  ^^ 
few  persons  would  be  able  to  do  this  without  some  pr^  ^^ 
vious  general  instruction  how  to  proceed.    When  the  ^^' 
mechanism  consista  of  as  many  single  pairs  of  wheeb 
as  there  are  heavenly  bodies  to  be  actuated,  wluch  ia 
the  case  with  Roemer's  satellite  instrument  and  plane* 
tarium,  the  first  thing  to  be  done  is  to  ascertain  in  what 
assumed  period  the  driving,  or  first  moving  wheel,  ii 
intended  by  the  maker  to  revolve ;  whtdi  MmHy 
may  be  done  by  noticing  the  index  and  dial,  if  sof, 
that  are  connected  with  &e  arbor  that  carries  the  mm 
first  wheel ;  but  if  there  be  no  such  index,  tfan  the 
handle  itaelf  may  be  considered  as  the  index,  and  iti 
connexion  with  the  first  wheel  will  show,  after  a  fev 
turns,  whether  an  increase  or  decrease  ofvdorityii 
produced  in  the  arm  or  lever  that  carries  the  body, 
which  is  usually  the  last  mover.    In  this  way,  it  wfll 
be  readily  discovered  whether  the  handle  turns  ins 
day,  a  week,  or  a  year.    Let  us  take  Roemai's  satellite 
instrument  for  examination,  as  one  of  the  simple  ouai 
here  it  is  immediately  perceived  that  the  first  and  s^ 
cond  satellites  move  with  a  velocity  exceeding  that  of 
the  handle ;  ^t  the  third  satellite  has  appaiently  tiv 
same  velocity,  or  neariy  so ;  and  that  ibe  velocity  of 
the  fourth  is  slower  than  the  motiop  of  the  handle: 
hence  it  may  be  concluded,  that  as  tiie  third  sateDitc 
revolves  in  nearly  a  week,  seven  days  may  be  taken  a 
the  period  of  the  handle's  revolution,  from  whieh  the 
periods  of  the  satellites  are  to  be  derived  by  the  wheel- 
work.    Indeed  this  would  appear  at  first  sight,  if  i 
dial,  indicating  the  seven  days  of  the  week,  were  ob- 
served in  connexion  with  the  erbor  of  the  handle,   h 
the  next  place,  the  teeth  of  each  wheel  must  be  ooadt- 
ed  carefully,  and  the  wheels  must  be  put  down  in  psiiii 
as  they  are  observed  to  act  together,  in  the  form  of  ts 
many  fractions,  with  the  driven  wheels  as  the  numen- 
tors,  and  the  driving  wheels  as  the  denominators:  then 
in  each  pair  the  numerator  will  be  in  the  same  propor- 
tion to  the  denominator,  as  seven  days  (the  period  ss- 
somed  for  the  common  arbor  of  all  the  first  movisf 
wheels,)  are  to  the  respective  periods  of  the  rerotriof 
planetary  arms.    Hence  if  the  assumed  period  be  nut 
tiplied  by  the  numerators  of  each  fraction,  and  diridad 
by  the  denominators  respectively,  the  rcmdting  noJO* 
bers  carried  into  days,  hours,  minutes,  and  seoeods,  in 
the  usual  way,  will  be  the  times  of  the  periodic  rsf»- 
lutions  produced  by  the  wheels  in  question  ;  and  the 
times  deduced  may  then  be  compared  with  ths  irae 
periods,  as  in  the  subjoined  small  table. 
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117    in  thif  MHumnation  it  might  appesr,  at  first  sights 

i«^  that  the  error  in  the  synodic  period  of  the  fourth  sateU 

^  lite  is  the  greatest ;  but  when  it  is  considered,  that  the 

aotioD  of  that  body  is  much  slower  than  that  of  any  of 

the  rest,  it  will  be  found  that  +2'  6".25  in  the  period  of 

the  second  estellite,  is  a  greater  error  than  ^  5'  7^09  in 

tbst  of  the  fourth ;  and  accordingly  we  find  among 

S3        82 ' 
Per^uson'simprovements^tlje  substitution  of--  for  g-? 

thereby  producing  a  period  in  S^  IS**-  17'  32'^S,  in 
frhich  the  error  was  reduced  to  -^O'  2l''.45.  In  this 
machine  the  wbeeUwork  was  contained  in  a  long  box* 
earrying  a  dial  on  the  cover  divided  into  the  seven  days 
of  the  week,  to  wbich  a  hand,  fixed  on  the  common  ar- 
bor of  the  four  driving  wheels,  constantly  pointed,  to 
indicste  the  day  as  the  handle  revolved;  but  we  do  not 
kurn  that  there  was  any  hour-circle,  to  shew  the  posi- 
tion of  the  satellites  at  any  given  hour  of  the  day. 


Roemer'g  Planeihrium, 


627 

PliaeCary 

Machioec 


PbaeCti 


Venus   .  . 


Earth  .  .  . 


1 

I. 


About  the  termination  of  the  last  century,  the  Rev. 
Dr.  Pearson  contrived  a  simple  machine  to  answer  the 
same  purpose  as  Boemer's*'  but  without  knowing  that 
Roemer  had  ever  made  one ;  and  aa  the  assumed  period 
was  a  solar  day,  it  will  aflbrd  a  second  example  for  our 
method  of  determining  the  periods  produced  by  the 
wheel-work. 


Mercury 


Wheelf. 


IS 


d. 


Periods  by  Wheda. 


^  of  365.2422 
54 


33 

13T 


of  do. 


_.ofdo. 
39 


Mars.  . 


1 


Jupiter 


Saturn, . 


36 
36 


of  do. 


--  of  do. 
25 

iiofdo. 

83 

•—of  do. 
7 


( - 

1  208 


TnicTfoplod 
Periods. 


of  do. 


of  do. 


0»  A«  Htm  t» 
88  2  44  30 


67  23  28  19 
224  18  20  48 
365  5  48  48 

686  15  44  20.6 

* 

687  0  4  38.3 
4330  n  SO  3 

10738  2  54  43 
10748  13  21  49.6 


d,  hm  m.    «. 
87  23  14  35.2 


224  16  41  30+1  39     18 

365    5  48  48 

686  12  18  37  +3  25  43.6 
-fll46  i.a 
+2   49    33 


Errors. 


A.    ffl.      '• 

+3  29  5i.8 


+0  13  33.8 


4330  14  40  30 


10746  19  20    0 


d. 
^  16  25  17 


Dr.  W.  Pearwn*s^rH  Saidliie  Machine. 


Silil. 

Ita. 

WnMU. 

• 

Periods  by  Whatli. 

Periods. 

1      *      * 

Period. 

1 

^of24h. 

69 

i 

18 

•     * 

27    41 

» 

1    18  28  35.95 

—  0    54.95 

2 

^ofda 

3 

13 

20    0 

3  13  17  53.75 

+  2     6.25 

3 

129 

7 

4 

0    0 

7     3  59  35.87 

+  0    2413 

1 

4 

—  of  do. 
134 

16 

18 

0    0 

16   18    5    7.09 

—  5      7.09 

It  iff  somewhat  remarkable,  that  the  errors  in  this 
construction  are,  in  diree  out  of  the  four  periods,  the 
ssme  aa  in  Roemer^s ;  but  this  machine  haa  the  advan- 
ti^  of  a  d»l  of  24  hours,  as  well  as  a  spiral  face  to 
ndioteeach  dny  of  the  yiear,  by  the  simple  addition 
of  one  wheel  of  73  teeth,  and  an  endless  single  screw. 
We  sfadl  have  ocfeasion  to  show  hereafter,  that  a  more 
correct  satellite  machine  was  afterwards  made  by  the 
<ime  contriver. 

As  a  third  example,  we  will  examine  the  periods 
produced  by  the  wheel-work  of  JEtoemer's  Planetarium, 
m  which  a  psur  of  wheels  for  each  planet  at  that  time 
Icnown,  may  be  taken  as  the  fraction  of  a  solar  year. 
The  numbers  of  the  wheels  employed,  and  the  revolu- 
tions produced  thereby,  when  the  denominators  are 
fixed  on  one  common  arbor,  and  the  numerators  attach- 
ed to  each  a  separate  concentric  tube«  will  appear  from 
tbe  following  arrangement 


See  Iferguson's  TOkt  ami  Tu^eih  or  the 


The  true  tropical  periods,  which  are  contained  in  the 
fourth  column,  are  derived  from  die  tables  of  La  Lande; 
and  if  we  were  to  compare  the  numbers  that  compose 
the  wheels  of  the  common  planetarium*  exbibitea  for 
sale  by  the  different  mathematical  instrument  makers, 
we  should  find  the  greatest  part,  of  them  bearing  testi- 
mony to  the  computations  of  the  original  contriver.  In 
the  instances  of  Mercury,  Mars,  and  Saturn,  the  instru- 
ment maker  is  at. liberty  to  jchoose  either  of  the  two 
nairs  offered  him,  according  to  the  siae  of  the  wheels 
he  means  to  employ.  It  is  hardly  necessary  to  re- 
mark, that  the  diameters  of  the  two  wheels  that  act  to- 
gether, must  be  to  each  other  in  the  same  proportion 
that  their  respective  numbers  of  teeth  are  to  each  other, 
exclusively  of  the  aciinff  portion  of  tbe  teeth,  which  will 
be  more  or  less  according  to  the  fineness  of  the  teeth 
employed ;  and  also  that  the  teeth  and  spaces  should 
fit  each  other  well,  that  no  loss  of  time  may  be  occa« 
sioned  by  improper  shake  %  but  it  may  be  proper  to 
observe,  that  the  sum  of  the  acting  rsdii  of  all  the  pairs 
thus  employed,  should  be  separately  the  same  constant 
quantity ;  hence  the  sum  of  the  teeth  in  each  pair  should 
not  diff*er  considerably  from  the  sum  of  tbe  numbers  of 
the  mean  pair  taken  for  the  assumed  motion  of  the 
earth;  which  reouisite  Roemer  has  not  sufficiently  at- 
tended to,  though  he  might  have  increased  or  diminish- 
ed any  of  his  numerators,  provided  that  its  own  deno- 
minators were  also  increased  or  diminished  in  the  same 
proportion.  It  is  only  necessary  that  the  value  of  the 
fraction  should  be  retained. 

When  the  revolution  of  a  planet  is  occasioned  bv  a 
train  consisting  of  several  wheels,  and  pinions,  which  ia 
usually  the  case  in'  orreries,  where  the  rotations  are  ef- 
fected as  well  as  the  revolutions  of  certain  planets,  the 
periods  may  be  ascertained  without  difficulty,  by  con- 
sidering the  whole  train  as  a  compound  fraction  of  the 
assum^  period  of  the  first  mover,  and  by  reducing  it 

Worktt  newly  publiBhed»  by  Dr.  BrewBter»  vol  v.  p.  26a 
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Pianeurx  into  a  simple  fraction  in  the  following  manner:  Select 
Machinei^  all  the  driving  wheels  and  pillions,  which  generally  are 
found  in  the  alternate  places,  viz,  in  the  first,  thirds 
fifth,  &c.  eadi  actuating  its  fellow,  and  having  counted 
the  teeth  of  each  in  succession,  multiply  them  into  each 
other,  and  let  the  product  be  taken  as  the  denominator 
of  a  large  reduced  fraction ;  then  do  the  same  with  the 
driven  wheels  and  pinions,  which  will  be  found  to  occu- 
py the  second,  fourth,  sixth,  &c.  places,  and  make  their 
product  the  numerator  of  the  same  large  fraction ;  and 
the  reduced  fraction  thus  obtained,  must  be  considered 
as  a  pair  of  lar^e  wheels,  the  period  produced  by  which 
may  be  determined  in  the  same  manner  as  the  periods 
of  Roemer's  satellite  instrument  and  planetarium  have 
been  ascertained.  For  instance,  in  the  automaton  of 
Huygens,  a  clock  movement  with  a  balance  impels  all 
the  planets,  by  first  giving  motion  to  a  common  annual 
arbor,  from  which  aU  the  planets  derive  their  periods 


Automs- 

tOB  of 

Hujgenf. 


thus :  A  pinion  of  (bur  Mves,  mftibmg  in  si  BMDy  hm 
days  by  means  of  the  clock-work,  drives  a  nfiwd  of  45  ^ 
tieetb,  on  the  arbor  of  wfaidi  another  pimtti  of  9  teeth  ^ 
is  made  fast,  which  drives  another  wheel  of  73  teeth 

Rmnd  in  —of  —  =  —^  of  4  days,  =S65.   Here 

the  two  pinions  are  the  drivers,  and  the  two  wheels  ire 
driven,  whieh  consequentiy  are  made  the  nmnenton 
in  the  compound  fraction,  and  the  velocity  is  thereby 
diminished ;  but  if  it  had  been  required  to  incresse  the 
velocity  in  the  same  ratio,  the  wheels  must  havelyeen 
the  drivers  or  denominators  of  the  fraction.  Again, 
the  annual  arbor,  which  carries  all  the  drivii^  whe&  of 
the  planetary  pairs,  and  of  the  trains  for  Mercaryud 
the  Moon  in  tiiis  machine,  must  be  considered  is  the 
first  mover,  from  which  the  periods  of  sll  the  liA 
wheels  are  derived  by  their  respective  fractioDs  of  S65 
days,  according  to  thje  subjoined  explanation. 


Automaton  of  Chriiiian  Huygens. 


12  17         S04 

Mercury's  movement  — -  of  --  =  ------  of  365  days 

'  121         7  847  ' 

82 

Veims'da   - -—of do.   .    . 

52 


da         ha        IB.  Urn 

87  21  50  47.4 
2£4  L4  46    9.2 


Earth's  do. 
Mars*  do. 
Jupiter's  do. 
Saturn's  do. 


^     PA 

^-  01  do.  .    •    . 
00 


=z     865    0    0    0 


158 


84 
166 

14 

206 


-ofda.    .    .     =    686  13    8  34.2 


of  do..    •    .    =  4327  20  34  17-1 
ofdo. .    .    .     s:10755  17    8  S4J2 


Moon's  lunation 


12         .    12  144  ^ , 

lS7      ^S"S   =     iTsT^^**"    •    • 


=      29  12  16  S4.4d 


In  this  machine  the  annual  arbor  does  not  revolve 
in  an  assumed  solar  year,  but  in  S65  days  only,  as  li« 
mited  by  the  train  of  connexion. 

Whenever  a  screw  is  met  with,  which  will  be  fre- 
quently the  case  when  a  very  slow  motion  is  wanted, 
it  will  always  be  found  to  be  a  driver,  and  must  be 
made  a  denominator  of  1  or  2  to  its  wheel,  according 
as  it  is  a  single  or  a  double  screw;  and  in  some  cases,  a 
single  wheel  will  be  introduced  merely  for  the  purpose 
of  changing  the  direction  of  motion,  from  direct  to  re- 
trograde, or  the  reverse.  In  stich  case,  the  number  of 
this  wheel,  which  may  be  considered  both  as  a  driver 
and  driven  wheel,  may  stand  both  as  numerator  and 
denominator  of  a  component  part  of  a  compound  frac- 
tion, to  shew  that  such  wheel  is  employed  ;  but  in  com- 
putii^  the  value  of  the  period  produced  by  such  train, 
the  wheel  may  be  omitted,  as  increasing  the  products, 
without  altering  the  value  of  the  fraction. 

In  machines  where  the  rotation  of  any  planetary 
body  is  introduced,  some  additional  wheel  work  will  be 
found  placed  on  the  revolving  bar  or  arm,  that  carries 
the  said  body  round  in  its  periodic  time  according  to 
its  appropriate  train.  When  such  additional  mechan- 
ism is  used,  the  motion  of  the  rotation  is  usually  pro- 
duced by  a  central  ^jrei  wheel,  round  which  its  fefiow 
wheet  or  pinion  is  carried  in  the  course  of  the  revolu- 
tion of  the  rervolving  arm.  In  this  case,  the  period  of 
the  rotaticn  will  depend  on  the  two  wheels,  or  train  of 
wheels,  considered  as  the  fra6tion  of  the  time  of  revo- 
lution of  the  bar.  If  the  numerator  and  denominator, 
i.  e.  in  this  casey  the  moveable  and  fixed  wheels,  have 


thei^  teeth  equally  nnmerons,  the  period  of  rotitioo 
will  be  the  same  as  the  period  of  the  revolution;  but  if 
the  fixed  wheel,  which  may  bo  oootiderad  alwayaMkhe 
driver,  is  larger  than  the  driven  one,  or  carried  round 
it,  while  their  teeth  are  in  connexion,  then  the  period 
of  revolotion,  nraltiplied  by  the  driven  wheel,  sod  di- 
vided by  the  driver,  will  give  the  period  of  the  rotatifliL 
But  sometimes  it  will  happen  that  the  central  wfacd, 
round  which  the  revolving  bar  is  carried  hj  iu  sfipn- 
priate  train,  is  itself  one  of  the  rotation  train,  sna  is 
consequently  always  in  motion.  When  this  hsppcos, 
the  period  of  the  rotiMLion  is  afltected  thereby,  and  either 
an  addition  or  subtraction  may  take  pko^  acaxdw^ 
as  the  wheel  carried  round  the  central  one  has  iumo* 
tion,  derived  fjpom  the  train,  direct  or  retrograde,  as 
compared  with  the  additional  motion  it  receives  oj 
virtue  of  its  connexion  with  the  central  wheel  .^ 
example  will  render  this  observation  more  int^UigiU'i 
and  at  the  same  time  shew  the  neceadty  of  a  rigid  so* 
tice  with  respect  to  this  particular. 

If  we  suppose  a  wheel  A  of  50  teeth,  placed  on  one 
of  the  central  re  vol  vuig  tubes  of  any  machine  to  hp< 
80  revolutions  given  it  in  a  solar  year,  in  a  dircctwa 
from  west  to  east ;  and  another  snuller  wheel  fi  of  :j 
teeth,  placed  on  amoving  bar,and  carried  round  it  ooce 
in  the  same  period  in  a  contrary  direction,  or  from  e«£ 
to  west,  while  their  teeth  are  in  connexion.  The^tfs- 
quence  would  be,  that  themotion  given  toB  would  be  de- 
rived from  two  sources ;  for  first,  this  small  wheel  would 

imve  —  of  80=rl60  rotations,  ccwmittnicatcd  intheer- 
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mtj  dinaiy  viy,  rapporin^f  die  bar  on  which  it  is  t»hced  or  the  Mm  wiH  «ppecrto  ^MMt.Uai,  oalj  56liftnei  Fteturr 

iBes.  stadonarr ;  and,  aeoondlyf  itwill  rotate  twice  more  hj  in  the  year.  In  the  morepBiiwtiiiMluoeajtfteaeMmrGM  Mtohiiict* 

(^  virtue  of  Uie  motion  of  the  bar  that  carries  it  in  a  con-  of  error  have  bem  goarded  against^  as  will  be  SMa    """^  "^^ 

tnry  direction  while  their  teeth  are  connected,  and  hereafter. 

the  whole  number  of  rotations  will  be  160  -f-  2=162.        Another  case,  in  which  «  p]anet!8  motion  in  its  or- 

On  the  contrary,  if  the  motion  of  the  larger  wheel  A  bit  is  not  altogether  pnaduced  by  its  own  train,  is,  when 

be  from  east  to  west,  with  the  arm  carrying  B  monM  it  has  a  part  of  its  train  in  omtctixt  with  another  pla« 

Qnoe  in  the  same  direction  as  before,  the  wheel  B  wifi  net,  and  the  remainder  carried  by  that  other  planet's 

receive  I60  rotations  in  a  direction  contrary  to  that  of  revolving  arm ;  which  is  genecaliy  the  case  when  the 

wheel  A,  and  two  in  the  same  direction,  by  virtue  of  synodic  revolution  is  represented  by  th^  meehanism. 

itijoaroey  round  the  central  wheel  A,  and  the  whole  We  have  an  instanoe  of  this  sort  in  Ferguson's  oirery,  Ferguson'a 

number  of  its  turns  will  be  I60  —  2=158  onl^.  where  the  motions  of  Venue  and  Mereory  are  so  am<*  orrery. 

b's      The  Tellurian  of  Benjamin  Martin,  which  is  seen  in  nected,  that  the  latter  derives  its  motion  from  the  for- 

iu>  the  different  shops  of  mathematical  instrument  makers  mer  in  a  two«fold  manner.    The  train  that  actuates 


in  London*  has  an  error,  arising  from  a  want  of  atten-    ^         •  95     69     78    ^^  .      .    - 
tion  to  this  source,  in  the  rotations  of  the  earth  round .  ^^^^^  **  T  ^  T  ^  10=^     ^^  *'^"'  **''  •"*  Mercu- 
The  train  which  turns  the  y«r  mto  days  in    i^y-g  revdution  is  occasioned  by  only  two  additional 

this  machme,  is  ^  x  -^  X  -r^r  X  ^^^^"^  ^  ^    wheels  in  i?  of  Venus'  period.    Hence  the  i«voluUons 


ita  axis. 


365 


only ;  according 


^i:.    ..  towhich  comnuUOi^i  oned^  of  Mcrcuiy  wwld  be  tothoaeof  Venus  as  1  :  1.555,if 

defiaentm  every  four  jears ;  bur  ^  « «w>t  Ae  cjily  the  wheels  were  all  plaoed  on  a  bar  at  rest ;  bat  Uxe 

source  of  error.    The  first  wheel  365,  though  fixed  m  ig 

the  form  of  an  indented  plate,  gives  motion  to  the  rest  ^  of  Mercury  are  fixed  on  the  moving  arm  of  Venus, 

of  the  train,  that  is  carried  round  it  in  a  year  by  the  ^- .  ,         -      »*  ji  . .  - 

smiuil  bar,  and  the  last  pinion  10,  which  was  intend-  ^*^^  ^!!:f:^5L "]!!???  ?^iT?**^V?_??*"^. 


ed  to  route  in  a  solar  day,  may  be  called  the  diurnal  ^  ^  op«ration  of  the  train,  in  every  revolvtion  of 

pinion.    One  condition  with  respect  to  this  pmion  is,  ^^?**"-    ^®"«>     aJV^Lf  ^^^^iLl^''^'^^''''' 

that  it  shall  turn  from  west  to  east,  in  order  that  the  tomd  the  sun  is         ^^^^^ , 
ctrth  may  rotate  in  the  proper  direction.    An  addi-  1-^1.55555* 


9^S6G0&^ 


s=  87**- 


may  rotate  m  tne  proper  direction.    An  acidi-  i-f-i.ooooo           2.'55555 

tional  arbor  is  introduced  therefore,  and  the  numbers  ^^  ^T^  ^^ ;  but  aA  it  regards  Venus,  the  synodic  re- 

10                                *                    8  2M  86606^ 

-,  which  might  have  been  omitted  if  7;:  had  bees  made  vohition  will  be  —-^rrr^—=r  157*41 4  days.   Hence 

zO                                                                                  40  1  •OODD9 

8                      • 'I     J                                L  ^^  ^'  of  the  utmost  importance  in  the  examination  of  a 

— ,  may  be  considered  as  answcrmg  no  other  purpose  planetary  machine,  not  only  to  count  the  teeth  of  the 

than  changmg  the  direetton  of  motion  of  the  dinnal  ^^'••n^pinj^w^!!^  «w,bu^ 

mion ;  or^  twoiHieeli  of  69  teeth  each  nicht  have  ^*>«'*J»^.*»c  ^n««  •««»  *>«  «>  «tnated  as  to  position, 

Seen  omitted,  so  far  as  liie  compatation  of  thftam  is  ^\{^  '"^^S?  ^^  ^  «^"«*^y  ^"H^'    ^^* 

concerned,  one  bemg  a  mnlti^  and  the  other  a  di.  ?""  <yrefy  of  Ferguson  is  more  covert  than  any  of 

^iior,iftfaediieedoSofBOtiJiihadnotbeenaoendi.  |toP«>eoesiiM;  weahaUtbMlbrean 

tion.    But  while  the  earth  fotates  on  iU  axis,  during  trams,  and  of  their  corresponding  vd^^ 

it!  progress  in  its  annual  orbit,  another  condition  i^  ««»»>Pl«*at  includes  almost  all  the  different  modes  of 


(hat  Its  inclined  anis  should  be  kept  paralld  to  its  on 
gtnsl  sttnatlon  daring  the  whole  year,  which  ia  done 
hy  giving  orte  rettoy ade  metiop  in  a  year  to  the  smidl 
bar  that  euppoits  tfie  earth,  which  bar  is  called  the  bar 
of  faralMimi.    On  this  bar  of  parallelism  axe  fdaced 
two  additioiial  pinions,  every  way  siaailar  to  the  chor* 
pal  pinion  of  10  teetht  to  alfbrd  the  means  of  giving 
indmalien  to  tiie  earth'a  axis,  and  of  transmitting  the 
motion  of  the  diurnal  pinion  to  the  said  axis  unaitered; 
hot  unlbrtunately  the  aahual  retrograde  motion  of  the 
bar  of  paMlIelism  round  the  diutniu  pinion,  produces  a 
dedvctum  of  one  revohition  of  the  two  additional  pi- 
nions, and  eonseqnentljr  diminishes  the  number  of  the 
tsrth's  rotations  by  oife  in  each  year ;  so  that  instead 
of  865}  days  diereare  only  864  in  each-year  produced 
hj  the  train  of  wheelwork,  and  therefore  an  index  to 
point  out  the  hour,  will  always  be  at  variance  with  the 
]Msition  of  the  earth  in  sueh  a^  construction.    But  there 
u  yet  another  cause  of  error  in  this  machine,  tndepea- 
^Uy  of>^hat  is- produced  by  the  operation  of  the  two 
additional  pinions  of  the  train.    The  same  contrivance 
which  nresertes' idle  parallelism  of  the  earth's  axis, 
makes  her  turn  round  from  east  to  west  in  each  year, 
whik  the  train  makes*  her  turn,  as  we  have  explained, 
S64t  timee  only  from  'west  to  east,  so  that  in  fact  an« 
other  day  ia  deducted  in  each  year ;  and  an  inhabitant 
of  any  given  spot  on  the  earth  will  transit  the  sun, 


computation  that  are  likely  to  occur  in  any  one  ma* 
chine. 
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PinltticT      It  may  be  proper  to  notioe  here,  that  when  a  retro-  585.923  days^    In  the  latter  case  the  veloeltj  of  tht 

HifibbiM.  mide  motion,  as  compared  with  another  motion,  like  planet  is  more  than  double.what  it  was  computed  to 

' ^"^  ^at  of  the  moon's  node,  is  produced  by  mechanisni»  be,  and  would  have  been,  if  the  wheels  liad  been  ' 

the  effect  is  estimated  by  dividing  the  number  of  teeth  placed  in  a  stationary  nositioii;  hence  the  nuduQe 

in  the  driver  by  the  difference  of  the  two  wheels,  or  becomes  nothing  more  than  an  expensive  toy,  calcu* 

products,  if  there  be  a  train ;  but  if  the  motion  is  pro«  lated  to  mislead  rather  than  to  instruct  the  juvenile 

gressive,  like  that  of  the  moon*s  apogee,  then  the  diC«  student  in  astronomy.    It  is  a  disgrace  to  the  venden 

ierenceof  the  two  wheels,  or  products,  conUined  in  the  of  such  an  imperfect  piece  of  mechanism,  that  they 

teeth  of  the  driven  wheel,  or  wheels,  will  be  the  valuer  have  never  examined  and  detected  the  etron  sriitng 

and  in  the  same  denomination  of  time  as  to  years,  out  of  its  construction.    For  the  sake  of  method,  we 

months,  or  weeks,  &c  as  the  period  is,  in  which  the  will  follow  the  same  order  in  our  compuUtioni,  thst 

first  wheel  or  driver  re  verves.    In  the  Uble  before  us,  we  observed  in  our  preceding  examinaUon  of  the  dif. 

eg                                       ••J.J-  feent  motions  effected  by  wEeelwork,    The  first  and 

—  years  is  the  period  of  the  node's  moUon ;  and  m  gjniplest  case  is  that  where  a  wheel  and  pinion,  or  two 

another  of  Ferguson's  machines  the  wheels  for , the  apo-  ^»^ef>  only  are  required  to  ^^^l^«^^l' l?J^^ 

M        a                                       62        6  ductions  of  a  motion  to  be  effected  m  a  given  penod, 

gee  are  ^5-,  and  the  progressive  period  —  =  8  -  years,  say  in  seven  days ;  here,  if  the  driver,  or  first  moTer 

^                                         .          .  ^  assumed  to  have  a  revolution  in  one  day,  and  to 

In  examining  whether  the  earth's  axis  has  its  parallel-  have  15  teeth,  or  any  convenient  number,  the  wheel 

ism  preserved  during  the  whole  year,  it  is  only  neces-  to  be  driven  by  it,  must  evidently  have  15x7=105 

sary  to  notice  whether  the  wheels  employed,  if  only  -           .    105 ,  _^       ^     . 

two,<with  an.  intermediate  one  to  change  the  direction  teeth,  m  order  to  revolve  m  j^  da^s.      An  uutinoe 

of  motion,)  have  the  same  nuinber  of  teeth  each ;  or,  if  ^^  ^^  ^^^          .             ^j^^  ^  ^^jj    ^^  1^  ^ 

a  tram  be  used,  whether  the  products  of  the  mini^'^  troduced  in  conjunrtion  with  a  daily  hand,  to  indicate 

tors  and  of  the  denominators  are  alike.    In  Martm  s  ^^  ^^  j^^^^^  J  ^^^^  ^^  ^^  ^^^  successive  daviai 

tellurian,  the  tram  for  this  purpose  is  ^j^^^  ^^^     B^^  i^  ^iH  hardly  ever  happen,  that  any 

59         62       S658  planetary  motion  can  be  correctly  produml  by  a  coo* 

-^rgrX  "Jo"^  5650^  1.002192,  puUtion  so  simple.     The  periodic  or  synodic  thnea 

^  of  any  two  planets  to  be  compared  together,  must  fint 

which  is  therefore  erroneous.    In  Ferguson's  orrery,  be  reduced  mto  the  lowest  denomination ;  and  if  the 

...         ,                 •     J    *u       -ai      25^69     -  ,  large  simple  fraction,  composed  of  such  high  numben, 

which  we  have  exammed,  the  portion  —x  -  of  the  «  ,  h«  hrnnirht.  bv  co^ual  division,  into  tsmu 


S       J    VA  uic  could  be  brought,  by  continual  division^  into  tsmu 

train  which  converte  the  year  into  a  day,  is  common  low  enough  to  constitute  the  numbers  of  two  wheeli, 

to  the  trains  of  the  sun's  roUtion,  and  of  Venus'  revo-  without  a  remainder,  the  value  would  thus  be  retained, 

lution,  which  circumstance  diminishes  the  number  of  *nd  the  reduced  fraction  would  at  once  give  the  ts- 

wheels  and  pinions  required  by  the  computations.  spectivc  numbers  fot  the  teeth  of  the  required  whsdi, 

or  wheel  and  pinion.    But  two  penoda  taken  m  tha 
way  will  very  rarely  be  found  exactly  commensatraU, 

such  planetary  numbers  as  ahatl  in  all  reqpeots  answer 

Compata-        Having  explained  how  the  value  in  time  may  be  the  best  purpose. 

iion  of        ascertained  for  any  given  pair  of  wheels,  or  train  of  The  most  direct  mechanical  method  ofdefnwiint 

planetary     wheel  work,  acting  under  different  circumstances,  we  a  series  of  approximate  fnetiens,  ta  by  mens  of  twe 

wheel-        shall  next  proceed  to  show,  how  wheelwork  may  be  logarithmic  lines  of  a  hmff  sliding  ml^  if  ime  of  tbe 

^^^^'          computed  to  produce  revolutions  or  rotations  in  any  high  numbers  taken  on  the  slider  (A)  be  placed  in 

given  time.    The  operations  required  for  this  purpose  coincidence  with  the  odier^  taken  on  the  stock  (B), 

are  just  the  reverse  of  those  that  have  been  explained  then  every  pair  of  coincident  atrc^ea,  read  along  the 

for  determining  the  time,  when  the  wheels  and  pinions  rule,  will  be  so  many  fractiooa  of  nearly  the  aane 
are  examined,  as  to  their  number  of  teeth  and  position.  ^  value  vj^ith  each  other,  and  with  the  high  nuaiben 

But  before  any  computation  can  be  effectually  entered  from  which  they  are  derived ;  and  if  they  are  written 

upon,  the  plan  of  the  intended  machine,  and  disposi*  down  in  succession  as  they  Oecur«  ^^\f  comparatiTe 

tion  of  all  the  parts  employed  to  produce  the  respec-  values  may  be  ascertained  by  con^ering  thM«  as  10 

tive  motions,  must  be  clearly  comprehended  and  de-  many  fractionsof  the  assttmed  poind  of  the  first  mover, 

termined  upon,  otherwise  the  mechanism  may  not  ef-  and  by  examining  such  fractional  parte  of  the  said  pe* 

feet  the  calculated  periods.     Of  this  there  is  a  re-  riod  in  succession.    Thus  let  the  tropical  revolution  d 

markable  instance  in  the  smaill  common  orrery  to  be  met  Mereury  be  given,  as  compared  with  thtf  iwvolutian  «C 

with  in  the  shops,  said  to  have  been  contrived  by  one  the  earth,  viz.  525948.8  ;  J[26674>*585  'yi^fftffj  thea 

Errors  of     Bylcy,  who  computed  his  wheelwork  for  the  periodic  their  velocities  will  be  to  each  other  aa  1 :  4ul5I967, 

revolutions  of  Mercury,  Venus,  and  the  Earth,  as  they  or  as  1 :  4.152  very  nearly ;  if  therefore  1  on  A  be  pot 

regard  the  Sun,  but  placed  them  on  planetary  arms  in  into  coincidence  with  4.152  en  Q,  aa  before  directed, 

such  away,  that  they  actuaUy  produce  j^nwftc  times  in-  the  pairs  of  coincident  numbers^  read  on  the  nde  in 

stead  of  penodic^  i.  e.  they  overtake  one  another  in  6     7    is    sq             vs 

their  orbits,  in  the  same  time  that  they  ought  to  have  succession,  will  be   —,—,--,—#  and  — -,  with 

employed  in  going  round  the  Sun;  for  instance  Mer-  ^5   29    54    157            191 

conr  overtakes  Venus  in  86^,  instead  of  115.877  days,  several  others  nearly  coincident    The  valoes  of  theie 

and  Venus  overtakes  the  Earth  in  219^,  instead  of  fractions  may  be  determined  and  arranged  tbtts; 
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2.             d:      A.    m.      #•  pound  fraction,  in  which  the  numentors  and  denomu  PHmatary 

J)^.               5                            Q                      Q  naton  mutt  keep  their  respective  places,  will  be  the  Machines 

r^              25  ^^^'^^^  ^"'^     **    ^"^    *•  train  required.    But  as  it  will  very  seldom  be  fonnd, 

f^  that  a  large  portion  iMcomwietmarahle,  when  davs,  hours, 

-^  of  do.  '           s=  88      9    52    17  minQtes,  ana  seconds,  are  all  taken  into  both  parts  of 

^^  the  portion ;  and  as  the  oecurrence  of  a  large  prtme 

^  of  do.             =88      S    44    10  number,  as  a  factor^  renders  the  train  impraciicabiet  the 

54  direct  method  of  approximation  devised,  as  is  generaUy 

38     ^.              —  87    95    f  8     10  understood  b^  Gotbs,  must  be  substituted  for  the  two 

137                     — .  »7    *5    X        y  logarithmic  Imes,  for  determining  a  series  of  approxi- 

45  mate  fractions,  out  of  which  to  choose  a  pracwcable 

— -  of  do.           a:  87    S3      8     10  puir  of  numbers  for  the  composition  of  a  train.    The 

method  of  procuring  a  continuous  series  of  fractions. 

True  tropical  period  =  87    23     14    35.2  or  ratios,  by  common  arithmetic,  may  be  easily  prac^ 

tised  by  attending  to  the  following  rules : 

Hence  it  appears  that  the  numbers  Jj  would  produoe  ^  ^  Reduce  the  periods  of  the  two  heavily  bodies,  to 

'^^                                    1 91  be  connected  by  a  tram  mto  one  common  denommation, 

s  tropical  revolution  of  mercury  within  &  25''  of  the  either  in  seconds,  or  in  decimal  parts  of  their  compara- 

truth  itself,  and  that  the  errors  of  the  other  numbers  tive  periods,  where  unity  will  represent  the  shorter 

incKsse  as  the  numbers  themselves  diminish.    If  the  period. 

driring  wheel  of  191  teeth  were  placed  on  an  annual  2.  Divide  tl>e  greater  number  by  the  smaller,  and 

arbor,  and  46  on  Mercury's  tube,  in  a  planetarium,  the  reserve  the  quotient ;  then  make  the  division  a  new 

planetary  arm  carried  thereby  would  perform  a  revolu-  dividend,  and  the  remainder  a  new  division,  to  procure 

tion  in  the  period  above  specified.-    If,  howeverj  the  a  second  reserved  quotient;   and  continue  the  sto&e 

numbers  in  any  of  the  pairs  are  too  small,  they  may  process  until  seven,  eight,  or  more  quotients  are  ob- 

both  be  increased  in  the  same  proportion,  so  as  to  give  tained,  according  to  the  usual  mode  of  obtaining  a  com« 

wheels  of  a  proper  diameter  ror  construction ;  for  in-  mon  measure  in  vulgar  fractions. 

IS                                                    26      .0  1 

itsDce  --:  may  have  its  numbers  doubled,  and----  will  3.  Put-r  for  the  first  ratio,  or  fraction,  and  -~  for 

54       ^                               ^                ^    108  1                                              .0 

makes  pair  of  wheels  of* convenient  praetical  dimen*  the  second,  and  then  the  succeeding  fractions  may  be 

sions ;  but  in  the  last  pair,  191  being  a  prime  number,  obtained  from  the  reserved  quotients,  taken  successive* 

csimot  be  diminished ;  and'  the  computation  that  is  ly  in  the  order  of  their  occurrence :  thus,  multiply  the 

best  in  theory,  is  frequently  inconvenient  to  be  intro-  numerator  of  the  last  fraction  by  the  first  quotient,  and 

daced  in  practice,  a*  the  constituent  portion  of  a  aim-  add  to  the  product  the  numerator  of  the  next  preceding 

pie  machine,  ifhere  the  common  distance  between  the  fraction*  and  the  number  so  obtained  will  be  the  nume- 

sfbors  is  limited.    If  we  were  to  compare  the  tropical  rator  of  the  next  following  new  fraction ;  treat  the  de« 

period  of  Venua,  in  like  manner,  with  a  solar  year,  the  nominators  in  tlie  same  way,  that  is,  multiply  the  last 

only  small  fraction  procured  by  the  sliding  rule  would  denominator  by  the  same  quotient,  and  add  thereto  the 

8                                       16   24    32    40         48  denominator  of  the  next  preceding  denominator,  and 

**  jjf  which  may  be  made  ^  — .  — »  g^.  or  — ,  fj^  amount  will  constitute  the  denominator  of  the  said 

...           ,            ,              1.  ^1.       u-  r  J  t.    /I  new  succeeding  fraction.     Let  this  process  be  ooo- 

accordingly  as  the  numbers  are  both  multiplied  by  2,  ^^^^  ^^  ^jl  ^  qaotienU  are  involved  in  so  many 

S,  4, 5,  or  6,  mi  the  wheels  beo>me  of  a  suitable  dui-  j^ccessive  fVactions,  which  will  approach  graduaUy  to 

meter  to  answer  their  proposed  purpose.    The  value  ^^e  true  fraction  wanted  ;*  and  if  the  divSion  is  in. 

of  1  of  a  solar  year,  is  224^-  IS^-  20»-  10^  and  the  ^»°"?^  ^"  \^^'^  happens  to  be  no  remainder,  the  last 

13                     ^  quotient  will  produce  a  firaction  representing  the  truth 

true  tropical  period  of  Venus  224*-  16>»-41»-  80^,  so  ^^^^i   namely,   the  two  numbers  constituting  such 

thstthe  error  in  each  period  would  be +0^  1^  88»-  40^.  fraction,  will  be  to  each  other  in  precisely  the  same 

In  a  simikr  manner,  the  approxhnate  fractions  of  a  "*>«  "  ^  ^^o  p«rioda  themselves,  firom  which  the 

year  may  be  obtomed  for  all  the  other  planeU  with  succession  of  quotients  was  denved  by  the  continual 

very  little  trouble ;  and  the  wheels  derived  from  them,  division. 


planetariiiBu  «#»  mvwu.*..  »  «<#•.»-«««.— w...  .  »-  ^     .       - 

When,  however;  the  periods  are  intended  to  be  ex-  *«»»«*  we  shall  take  the  periods  of  Mercury  and  the 

hibited  with  great  accuracy,  a  train  must  necessarily  be  Ew*.  •«  ^^ore  proposed  for  the  sliding  rule,  and  from 

nbstituted  for  a  single  pair  of  wheels.    In  this  case,  the  accordance  of  the  two  methods,  as  to  the  results,  it 

when  the  hiffh  fraction,  consisting  of  the  periods  of  the  will  appear  that  the  arithmetical  process  has  so  far  the 

two  pUmeto  to  be  compared  timber,  is  reducc«d  to  a  «Jvantage  over  the  mechanical  operation,  that  the 

oommon  denomination,  and  diminished  into  iu  lowest  fractions  can  be  carried  into  terms  of  a  higher  denomi- 

terms,  each  part  of  such  fraction  must  be  considered  as  n*tion  than  can  be  read  on  a  sliding  rule,  however  large 

^product,  ariaing  out  of  two,  three,  or  moit factors,  its  logarithmic  scale;  and,  consequentiy,  the  anthme- 

sccording  to  the  number  of  wheels  intended  to  be  em-  tical  series  is  preferable,  as  it  affords  a  greater  variety 

ployed  in  auch  train ;  and  if  each  part  of  the  fracUon,  &'  the  choice  of  practical  trains,  which  must  be  denv- 

reduced  into  its  lowest  terms,  is  found  to  be  divisible  ^  &««  aonc  wngk  friction  composed  of  high  num. 

into  factors,  having  numbers  suitable  for  constituting  bers. 
whcds,  then  auch  ftctors,  put  into  the  form  of  a  com- 
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Compulation  ofMercurys  Train  of  Wheelnorh 


Divloon. 

dvUtaadfc 

^OOlMBtl, 

FWBidK 

FM..^ 

• 

« 

0 

1 
1 

0 

1.000000 

4.151967 
4000000 

4x1+0 

4x0+1 

4 
1 

151967 

1000000 
011802 

6x4+1 
6x1+0 

25 

6 

88198 

151967 
88198 

1x25+4 
1x6+1 

29 

7 

63769 

# 

88198 
63769 

1x29+25 
1x7+6 

54 
13 

24429^ 

63769 

48858 

• 

2x54+29 
2x13+7 

137 
33 

14911 

24429 
14911 

1x137+54 
1x33+13 

191 
46 

9518 

14911 
9518 

1x191+137 

328 
79 

1x46+33 

5393 

9518 
5393 

1x328+191 

519 
125 

1x79+46 

4125 

5393 
4125 

1x519+328 
1x125+79 

647 
204 

1268 

4125 

3 

8x8474-519 
3x204X125 

3060 
737 

The  Mme  quotients  would  have  been  obtained,  and 
oonseqnently  tne  tame  eeries  of  fWictions,  if  the  two 
perioda  redooed  into  seeonda  had  been  used  as  the  first 

divisor  and  dividend,  viz.  — sTi — ^r::  •   In  the  last  oo- 

126674.580     . 

lumn  the  same  small  fractions  succeed  one  another^  as 

101 
are  given  by  the  logarithmic  lines,  as  far  as  to  -j^,  but 


n 


beyond  this  fraction  the  numbers  become  too  high.  It  Ftani 

S060  ^y^j 

is  fortunate  that  the  last  iimction  r=r=-»  which  ii  the 

737 

most  correct,  is  divisible  into  the  fiictors  ^j — is;iVluch 
will  constitute  a  train,  of  which  the  value  difien  almoit 
imperceptibly  from  the  truth ;  for  ^^^=  ^  of 

S65.24222'^ays,  gives  87**-  2S»»- 14»- 85.726^  for  Mercu- 
ry's tropicid  period ;  in  which  train  the  error  is  only 
0.526^  m  the  whole  period. 

If  the  last  fraction  is  found  to  contain  a  prime  or  b. 
composite  number,  too  large  to  constitute  a  wheel,  ooe 
of  the  preceding,  but  less  accurate  fractions,  muit  be 
taken  in  stead ;  or  another  quotient  may  be  substitatsd 
for  the  last  quotient  in  the  lorroula,  provided  that  it  be 
nearly  of  the  same  value.    In  this  case,  the  quotients 

or  4  midit  have  bean  put  for  6>  and  then  - — - — ^^^— 
®  ^  2x204+125 


_2218 
""   633' 


and 


4x847+519      S907 


=  -rm-  would  have  been 


the  resulting  numbers^  of  nearly  equal  value 

-— -- ;  but,  on  consulting  a  table  of  prime  numbers,  it 

will  be  seen,  that  221 3*  is  not  divisible  into  any  two 
factors,  and  that  both  the  numbers  in  the  latter  fractioQ 
are  incomposite ;  on  which  account,  they  most  hive 
been  reje<led  as  impraeticable,  and  another  ij^otieat, 
1  or  5,  must  ha:Ve  been  substkuted  for  the  d,  in  tm 
practical  numbers  had  not  been  otherwise  obCaiaed 
from  one  of  the  direct  fiaetions  of  the  series. 

In  like  laannery  a  series  of  continuona  friactaons  of  i 
solar  vear  may  be  obtained  for  all  the  planetary  system; 
and  the  trains,  arising  out  of  the '  last  fractions  of  each 
series,  or  out  of  fractions  of  nearly  the  same  valoe,  (lo 
be  substituted  by  means  of  a  change  in  the  lart  qa^ 
tient,)  may  be  procured  for  the  construction  of  a  vety 
perfect  machine,  so  far  as  the  mean  motions  are  con- 
cerned. It  may  not  be  unacceptable  to  some  of  oar 
readers  to  have  a  list  of  continuous  fractions,  which  we 
liave  taken  the  trouble  io  compute,  according  to  the 
mode  which  we  have  iost  laid  down  and  esempltfied ; 
and  we^  therefore,  subjoin  the  results  in  the  form  of  a 
table. 


A  List  of  Planetary  Continuous  Fractions  of  a  Solar  Year. 
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TropioilPato^ 

/ 

Cantinu0iis  StiflCkiai. 

d. 

h. 

m. 
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■ 

Mercnry 

• 

87 

23 

14 

35.2 

1 
"4* 

6          7 
25'      29 

18        83       46         79        1S5       204 
'     54'      137'     191'     S9Bf      519*      847* 
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S0«0 

Venus 

224 

16 

41 

SO 

1 

r 

1         2 
T*      3' 

3        8       243     251       5514       5765 
5  '     13'    395'    408'      8963'      9371* 

Earth's  Rotatifln  • 

365 

5 

48 

48 

1 

865' 

4           29           33           128          161           450    . 
1461'     10592*     12053'    46751'     58804'     161359' 

Man       •       « 

'686 

22 

IB 

37 

1 

2        15 

T'    -8' 

32       47       79     205     899       1104 
It*     "25'      4?     109*    478'      487* 

Vena 

1835 

0 

23 

0 

3 
1' 

4        7 

1'   T 

11      95     106       5395 
3'     26*     29*      1476* 
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Ptanetsnr 
Macbinei. 


Jw 


Ctm 


•       • 


PdlM 


Jupim 


TioplodFviodfc 


PStUtH 


•  • 


noon**  Lqnalkm . 


Sim*s  Rotation    . 


1590    17    35      0 


1081      6    15      0 


1581    10    96      0 


4390    U    10    90 


10745    19    90      0 


a0589     9    97     0 


99    19    44      3 


95      8    90      0 


4^ 

1 

_4 
1 


1 

9 

T" 

5 
T 

IS 

9 

61  135  196  381   3175 
Ti'  31*  45'  76'  799' 

14   98   967  1899 
8'   5'  58'  643' 

Mqr  be  tdttii  tlie  nine  as  Ibr  Com 


11 
"P 

99 
T 

83 
T* 

1 

t? 

1 


19 
_, 

59 

T* 

84 
T* 

I 

9 

9? 

9 

99' 


71  83     5917     ^^517     10784 

T  T     440'      887  •    1597' 

147  906     765     971       1^      11887 

6'  7*     96'     S3'       59'      897* 

335  93869     94904 

T'  "WT* 


37' 


99' 


n     19 

136'    935' 


S94 

4181 


J5S 

14366' 


_S      J^      J9       97       181       908 
Is'    115'    973'    ^'    9601'    9989' 


In  tlii9  tnble^  if  the  nmneraton  of  the  different  frac- 
tions be  taken  as  so  many  solar  years,  the  respective 
denomiiiatore  will  express  the  number  of  tropical  revo- 
lutions made  by  the  corresponding  planets  in  those  years 
Jiesrly ;  and  if  the  last  fractions  be  taken  in  each  linCi 
the  Goincidenoe  of  the  two  periods  will  be  very  exact  In 
the  instance  of  the  earthi  the  numerators  are  years,  and 
the  denominators  days,  and,  what  is  extraordinary,  the 
seventh  quotient  leaves  no  remainder  in  the  cnntinnal 

division;    consequently,   the    value    of  is 

wOw 

SSS'^  S^  48™-  48**  and  is  reducible  into  the  compound 

nacuon,  or  trai^,  -rr~  X-r-X-^^ot  mto  either  of  the 

10        9       ^ 

.  „     .  .    ,    .     269  ^  47     99       869        10 

foUowu«  equivalents,    j^XjX  -.or  —  x  ^ 

18 
X  rT>  the  laet  of  which  Dr.  W.  Pearson  has  availed 

himself  of  in  one  of  his  new  machines,  hereafter  de- 
scribed.    From  this  remarkable  coincidence  between 
164359  daya  and  450  solar  years,  we  arrive  at  a  per- 
fect oorrecstion  of  the  Calendar,  or  can  reconcile  the 
solar  with   the  civil  years,  by  simply  omitting  seven 
and  retainiiiff  two  centenary  leap-years  in  every  9OO 
years»  inatead  of  omitting  9,  as  the  practice  is  now  es« 
ubliahed  :  lor  565  X  450+  109=l€4S59 ;  hence  in  eve- 
ry 450  solar   yean  there  should  be  109  intercalary 
days,  €X  11 8  in  90O  sudi  years ;  but  if  we  count  24 
leap  yeara  only  in  each  of  nine  successive  centuries, 
there  will  be  only  II6  intercalary  days,  instead  of  118, 
and  therefore  every  fourth  (or  fifth)  and  ninth  century 
should  alternately  retain  the  29th  day  of  February,  in 
order  to  make  the  solar  years  and  civil  days  accord  at 
the  termination  of  every  nine  centuries. 
Should  any 9  or  all  of  the  jryaodtc  revolutions  be  fixed 

TOX#.  3nri.  PABT  IX. 


upon  for  the  wheelwork  of  an  orrery,  for  the  sake  of 
connecting  the  revolving  arms  without  the  assistance  of 
tubes,  as  Dr.  W.  Pearson  has  done  in  his  large  orrery 
with  equated  motions,  the  fractions  and  trains  for  such 
periods  may  be  computed  by  means  of  the  converging 
series,  as  well  as  any  other  train.  With  the  inferior 
planets  the  numerators  will  be  found  the  same  for  both 
periods,  but  the  denominators  of  the  synodic  revolu- 
tions will  be  equal  to  the  denominators  of  the  periodic 
revolutions,  after  their  numerators  are  subtracted  there- 
from, provided  that  the  earth  be  one  of  the  two  planets 
from  which  the  synodic  period  is  computed.  In  this 
case,  a  part  of  the  synodic  train  must  bie  placed  on  the 
earth's  tuir,  or  arm,  which,  by  its  annual  motion,  while 
the  train  is  in  action,  will  convert  the  synodic  into  a 
periodic  revolution.  This  effect  we  have  already  no* 
ticed  in  the  instance  of  Venus  in  Ferguson's  orrery. 

If  we  take  -^  which  is  one  of  her  fractions,  for  pro* 

dudng  a  periodic  ravolution,  when  placed  in  a  station- 
ary position,  her  corresponding  fraction  for  a  synodic 


revolution  will  be 


8  8  .J  ^    ^ 

■7;; 5-=r«  provided  the  5  re« 


volve  in  a  year,  and  be  placed  on  the  earth's  revolving 
arm  in  connexion  with  the  8,  which  8  hieing  central, 
will,  under  these  circumstances,  carry  Venus  in  her 

Eeriodic  time  as  she  has  reference  to  the  sun,  but  in 
er  synodic  period  as  she  regards  the  earth ;  hence  a 
periodic  becomes  a  synodic  train  when  unity  is  efected. 
In  the  computations  for  the  inferior  planets,  the  solar 
year  was  the  dividend,  but  in  those  for  Uie  superior 

Slanets,  it  was  the  divisor ;  hence  the  synodic  train  of 
f ars,  or  other  superior  planet,  is  derived  from  its  pe- 
riodic train  by  considering  the  denominator  as  un- 
changeable, and  taking  the  difference  for  the  nume* 
rator. 
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ThefoUcwing  Tablb  contains  the  Mean  Stfnodk  Periods  of  all  Ihe  Primary  Planets  as  they  have  rtftrena  to    >Si 

each  other,  expressed  in  Days  and  Decimal  Parts,  uJ 


Planets. 

HendiHa 

Satuxn. 

Jupiter. 

Cera  and  PaUaa.        Jviw. 

Yetbu 

Han. 

Earth. 

V- 

Mercury    . 

98.290 

88.694 

89.792 

* 

.  92.825 

93.118    1      94.174 

10a888 

115.877 

144.566 

Venus 

226.358 

229.493 

236.993 

259.355 

261.654         270.169        333.917 

58&92S 

£8rth        • 

370.713 

378.091 

398.892 

466.606 

»     •     1 

474.101         502.813  |    779.938 

. 

]\f  an        • 

702.713 

733.836 

816.434 

1161.394 

1208.955       1415.002 

1 

Vestt 

1395.950 

1524.347 

193a007 

6480.000 

8302.370    1 

• 

Juna 

1679.104 

1867.166 

2514.552 

9052.164 

• 

Ceres  and  Pallas 

1779.242 

1993.233 

2748.674 

Jupiter 

5044.960 

7253.595 

• 

' 

• 

■  ■  ■ 

•         • 

Saturn 

16568.625 

\ 

, 

When  the  synodic  period,  from  conjunction  to  con* 
junction,  of  any  two  planets  is  required,  look  for  one 
planet  at  the  top,  and  the  other  at  the  side  of  the  table, 
and  the  square  which  is  common  to  both  will  contain 
the  period  sought  for.  For  instance,  the  time  which 
Mars  will  require  in  passing  from  his  conjunction  with 
Jupiter  to  the  same .  relative  situation  again,  will  be 
816.434  days  in  mean  motion,  but  this  period  will  be 
lengthened  or  shortened  according  to  the  sum  or  differ- 
ence of  the  equations  of  the  two  planets  at  the  termi- 
nation of  the  mean  period.  In  all  cases  where  synodic 
revolutions  form  the  data  for  the  computation  of  wheel- 
work,  the  resulting  trains  must  connect  the  two  arms 
of  the  planets  in  question,  and  then  the  slower  moving 
arm  will  push  the  quicker  round  once  in  the  time  of  its 
own  periodic  revolution,  without  reference  to  the  direct 
effect  produced  by  the  computed  train. 

In  like  manner,  the  synodic  revolution  naturally 
arises  out  of  the  periodic  revolutions  of  two  planetary 
arms,  by  reason  of  the  difference  of  their  velocities; 
and  though  such  synodic  period  is  not  contemplated  in 
compdting  the  periodic  revolutions,  it  is  a  natural  con- 
sequence of  the  relative  velocities,  provided  the  trains 
are  in  a  permanent  situation  that  produce  the  respective 
motions. 

When  a  graduated  dial  and  its  index  are  both  re- 
volving in  the  same  direction,  but  with  different  velo- 
cities, so  that  either  a  direct  or  retrograde  quantity  is 
indicated  by  the  difference,  in  given  periods ;  as  is  the 
case  in  some  orreries,  where  Uie  moon's  apoeee  and 
node  have  tbetr  motions  pointed  out ;  the  penod  must 
be  first  reduced  to  its  lowest  terms,  in  the  form  of  an 
improper  fraction,  and  then  the  numerator  will  be  the 
driven  wheel,  and  the  denominator  must  be  subtracted 
A'om,  or  added  to  the  numerator,  to  constitute  the 
driver^  according  as  the  motion  is  comparatively  pro- 
gressive or  retrograde :  for  instance,  if  the  moon's  pro- 

gressive  motion  of  the  apogee  be  taken  at  8  -  years,  the 
improper  fraction,  reduced  in  the  usual  way,  will  be 

T  •'^"  fio  ~"'y  ^  ««  ^"*  "®  *"*  required  wheels  ;  and 

when  the  fraction  is  in  high  numbers,  for  the  sake  of 
accuracy  in  the  period^  t^  difference  may  be  applied 

6 


in  a  similar  manner,  and  the  high  fraction  tliosob- 

tatned  may  afterwards  be  broken  into  factors  for  strain, 

as  has  been  already  explained.    As  another  intUnce, 

let  us  take  the  moon's  node,  the  period  of  whidi  ii 

1   io2  56    .  ,  ■         .  56 

nearly  18  ~  years,  or  -—  when  reduced ;  Aence  -r — j 

3  S  00  X  9 

=  --r  will  be  the  proper  wheels ;  and  if  56  revolTtin 

a  year,  59  immediately  connected  with  it  will  revolre 

56  2 

in  —J  or  18  -  years.    In  this  case,  also,  if  higher  dois* 
3  3 

bers  were  taken  as  the  improper  fraction,  for  the  iile 
of  greater  precision  in  the  period,  after  the  differenoe 
has  been  applied,  the  high  numbers  may  be  broken  in- 
to factors  for  a  train  retaining  the  same  valoe  si  the 
high  simple  fraction.  Examples  where  trains  htve 
been  used,  for  both  the  motions  of  the  moon's  apogee 
and  node,  will'  occur  hereafter,  when  we  come  to  de- 
scribe Dr.  W.  Pearson's  Tellurian  and  Lunarian  amted 
in  one  perfect  machine.  With  respect  to  the  compati- 
tion  of  numbers  for  preserving  the  parallelism  of  the 
earth's  axis,  any  numbers  will  do  for  the  wheels,  pn^ 
vided  that  the  products  of  the  numerators  and  of  the 
denominators  are  the  same,  and  provided  that  the  euth 
is  made  to  rotate  backwards  once  in  eaob  ycsri  or  in 
the  period  during  which  the  annual  bar  carries  it/ar< 
wards  round  the  stin. 

The  Description  cf  a  Complete  Planetariumfar  Mam 

Motions. 

The  common  planetarium  is  not  only  imperfect  with  Tk 
respect  to  the  numbers  that  constitute  the  wheelmrk,  >^ 
but  defective  as  it  regards  five  out  of  the  eleven  ^  J^ 
mary  planets;  so  that  we  should  not  perfonn  our  dutj  ^ 
to  the  public,  if  we  did  not  lay  before  them  the  mM  (g, 
of  a  machine  that  will  represent  the  Tarioos  motioos  o* 
in  their  periodic  times,  and  in  a  mudi  more  perfect 
manner.    The  model  that  we  have  to  ofier  was  recent* 
ly  contrived  by  a  mechanist,  who  baa  been  much  sc- 
customed  to  exercise  his  talents  both  in.thecomfNits* 
tion  and  construction  of  planetary  machines,  and  «« 
anticipate,  that  the  boon  we  here  offer  to  the  instrtt« 
ment-makers  will  be  gratefully  received.    The  greateit 
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NttfT  portion  of  the. planetary  numbere  are  derived  from  the 
^^^^^  mictions  of  m  solar  year,  which  we  have  already  pre- 
2^  sented  to  our  readers ;  and  the  diameters  of  the  re* 
[^/  spective  pairs  of  wheels  employed  for  giving  the  periods 
,  for  of  the  different  planets^  are  put  into  proper  proper* 
I  ao"  tionM,  as  well  as  practicable  sizes ;  so  that  any  me- 
chanic, who  has  access  to  a  good  eutting-engine«  will 
have  no  difficulty  in  preparing  the  mechanism.  The 
Gonstnictimi  also  is  so  simple,  Sm  any  workman^  who 
has  seen  m  common  planetarium^  may  put  all  the  parts 
together.  Each  planet  has  only  one  pair  of  wheels^ 
mining  the  fraction  of  a  solar  year,  except  Herschel, 
whicfay  from  its  slow  motion,  is  incapable  of  being  ac- 
tuated by  the  same  means,  and  therefore  its  revolution 
is  derived  from  Saturn's,  but  in  a  way  that  is  very 
simple,  and  will  be  easily  understood  and  practised. 
In  ordei^  to  render  the  tropical  mean  periods  as  correct 
as  can  be  done  by  simple  fractions  of  a  moderate  de-. 
nomination,  the  sum  of  the  teeth  of  each  pair  of  wheels 
has  been  assumed  on  an  average  at  about  170,  so  that 
the  common  distance  from  their  respective  centres  mav 
be  2.7  inches,  and  the  number  of  teeth  in  an  inch 
about  10,  which  are  sufficiently  strong,  and  not  liable 
to  unnecessary  shake,  when  the  teeth  and  spaces  are 
made  equal,  and  laid  at  a  proper  depth  for  action. 
We  have  compressed  all  the  necessary  information,  for 
the  use  of  the  nuker,  into  the  form  of  a  table,  which 
affords  him,  at  the  same  time,  the  means  of  ascertain- 
ing the  order  in  which  the  different  pairs  of  wheels 
follow  one  another  in  their  respective  positions,  as  well 
as  the  requisite  dimensions  to  be  attended  to  for  each 
aeparate  wheel,  and  also  the  cutters  that  will  be  pro- 
per to  be  used  when  the  engine  is  employed.  When 
we  speak  of  the  diameter  of  any  wheel,  it  must  be  un- 
derstood to  mean  the  geometrical  diameter,  or  diame- 
ter measured  from  what  is  practically  called  the  pUch" 
line,  exclusive  of  the  ends  of  the  teeth,  that  take  hold 
of  one  another ;  allowance  must  therefore  be  made  for 
ihe  additional  acting  parts  of  the  teeth  in  each  wheel, 
which  will  be  more  or  less  according  to  the  coarseness 
or  fineness  of  the  teeth,  as  every  workman  accustomed 
to  manufacture  and  put  together  wheelwork  cannot 
but  comprehend. 

The  mechanism  of  this  planetarium  is  contained  in 
an  oblong  frame  of  brass,  having  the  apper  plate  con* 
nected  with  the  lower  one  by  four  pillars  at  the  re- 
spective corners,  which*  are,  made  fast  with  screws  in 
the  usual  way ;  each  of  the  plates  of  this  frame  is  eight 
inches  long,  and  four  wide ;  and  the  length  of  the  pil- 
lars may  be  from  three  to  four  inches,  according  to 
the  thickness  of  the  wheels  and  the  distances  between 
them.  The  long  annual  arbor  carries  round  with  it 
nine  fixed  wheels,  or  pinions,  for  ten  of  the  planets ; 
Ceres  and  Pallas  having  both  the  same  wheel  in  common, 
and  Herschel's  not  being  included;  this  arbor  is  pivoted 
into  the  two  plates  of  the  frame,  and  its  upper  pivot  is 
prolonged,  so  as  to  receive  the  annual  index  above  the 
circular,  or  rather  cylindrical  box,  in  which  the  frame  is 
included  when  fixed  on  a  tripod  of  brass.  A  long  stem 
of  tempered  steel,  turned  on  a  lathe  perfectl3r  cylindriosl, 
is  fixed  to  the  lower  plate  in  a  vertical  positioOf  round 
which  the  system  of  concentric  brass  tubes  revolve 
within  one  another,  so  nicely  fitted,  that  while  there  is 
but  little  friction  ihere  is  as  little  play  as  possible. 
These  tubes  are  of  different  lengths,  varying  about  a 
quarter  of  an  inch  from  each  other,  the  innermost  be- 
iag  the  longest,  and  the  outermost  Uie  diortest ;  but  all 


of  them  long  enough  to  ascend  through  the  cover  of  the  Plsoetarjr 
cylindrical  box,  in  which  the  firame  is  screwed  fast,  that  Machines. 
each  tube  at  its  superior  end  may  receive  its  respective  q^^^^^ 
planetary  arm,  or  radius  vector.    As  the  wheels  and  pUneti-* 
pinions  fixed  fiut  to  the  annual  arbor  are  the  driven  in  rium  for 
each  pair,  the  driven  wheels  corresponding  thereto  have  mean  mo. 
each  lU  separate  tube,  which  therefore  revolves  in  its  tioni. 
proper  penod,  and  carries  along  with  it  its  planetary 
arm  exactly  as  in  the  orrery  hereafter  described.     The 
tube  which  carries  HerscheFs  arm,  as  we  have  before 
said,  derives  its  motion  from  Saturn's,  and  is  thus  effect- 
ed :  A  wheel  of  6l  teeth  is  screwed  fast  to  the  under 
face  of  Saturn's  large  wheel  of  206,  and  thus  moves  in 
Saturn's  period ;  then  two  wheels,  of  1 12  and  60  teeth, 
are  fixed  on  a  short  piece  of  small  tube,  and  placed  on 
the  annual  arbor  loosely  as  on  a  stud,  and  while  the* 
112  is  connected  with  the  6l,  and  is  made  to  revolve 
thereby,  the  60,  moving  along  with  the  112,  drives  the 
large  planeUry  wheel  93  of  Herschel,  which  therefore 
is  made  fast  to  the  lower  end  of  his  tube,  and  revolves 

in  — —  X  —  o^  10748.566  days,  (Saturn's  period  by 

the  wheelwork) ;  and  the  period  thus  effected  is  very 
near  the  truth,  viz.  30589.353  days ;  Uie  revolution  also 
is  performed  in  the  proper  direction  from  west  to  east 
like  all  the  other  revolutions.  There  is  moreover  a 
bridge  of  brass,  with  a  tube  fixed  at  right  angles  on 
its  centre,  which  surrounds  the  two  tubes  of  Venus  and 
Mercury,  so  as  not  to  impede  their  motion,  and  which 
forms  a  fixed  stud,  round  which  the  earth's  tube  and 
all  the  other  surrounding  tubes  revolve^    The  use  of  * 

ihisficed  tube  is  twofold :  first,  it  separates  the  two 
innermost  tubes,  which  are  slender,  from  the  more 
weighty  tubes  without,  which  it  supports,  while  it  les- 
sens the  friction ;  and  secondly,  it  supplies  the  means 
of  giving  motion  to  the  moon,  and  of  holding  a  gradu- 
ated dial  for  the  indication  of  the  sun's  place,  while  the 
annual  bar  carries  the  index  at  its  remote  end  to  point 
to  it ;  the  dial  itself  being  indented  into  235  teeth,  and 
driving  a  pinion  of  19  on  the  annual  bar  round  the 
earth's  stem  in  a  lunation.  The  moon's  stem,  fixed  to 
the  small  revolving  tube  connected  with  the  pinion  of 
19,  becomes  moreover  the  index  to  a  small  plate  of  29^ 
divisions,  carried  by  the  earth's  stem,  and  points  out, 
in  a  distinct  manner,  the  day  of  the  moon's  age,  while 
the  annual  hand  points  out  as  clearly  the  day  of  the 
month  engraven  on  a  circle  on  the  cover  of  the  ma« 
chine.  Indeed,  if  a  quadruple  spiral  were  drawn  in* 
stead  of  a  circle,  the  leap  year  would  also  be  indicat- 
ed, as  the  annual  train  gives  a  period  not  varying  more 
than  a  single  second,  if  so  much,  from  the  true  solar 
year. 

Lastly,  an  arbor  for  the  handle,  to  give  motion  to 
the  different  pairs  of  wheels  at  the  same  time,  has 
a  double  screw  cut  upon  it,  so  as  to  act  wiih  Venus's 
wheel  of  lOh  teeth,  not  much  rounded ;  and  as  this 
wheel  revolves  in  a  year,  it  will  require  52  turns  of  the 
handle  to  produce  an  entire  revolution  of  it,  and  con- 
sequently of  the  annual  arbor  to  which  it  is  made  fiut ; 
hence  a  turn  of  the  handle  will  give  very  nearly  seven 
days  motion  to  the  whole  planetary  system ;  and  all 
the  eleven  primary  planets  and  the  moon  will  preserve 
their  respective  velocities  with  considerable  precision 
from  year  to  year,  with  as  many  pairs  of  wheels  only 
as  there  are  pknetary  bodies. 


636 


Flanstary  , 
Machines. 


PLANETARY   MACHINES. 


Synopsis  of  the  Whedwork  employed  in  the  New  PlaneUuimn, 
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According  to  this  table  of  dimensions,  the  earth's 
stem  must  stand  at  three  inches  exactly  from  the  san, 
or  central  fixed  stem  which  supports  the  sun ;  and  the 
dial  with  235  teeth  will  be  5.55  ii^ches  in  diameter,  and 
will  admit  of  an  ecliptic  circle  to  be  divided  into  twelve 
signs,  and  each  sign  into  30^.  The  arms  of  Mercury, 
Veniis,  and  Mars»^  may  be  in  their  due  proportions ; 
but  tiiie  other  superior  planets  must  have  their  arms  in 
fractional  parts  of  their  due  distances.  In  the  second 
column,  the  numerators  of  the  fractions  are  those  which 
are  attached  to  the  revolving  tubes,  and  the  denomina- 
tors are  those  made  fast  on  the  annual  arbor^  which 
communicate  the  motion  to  their  numerators  respec- 
tively, with  the  exception  of  Herschel's.  The  usual 
apparatus  for  showing  the  direct  and  retrograde  compa- 
rative motions,  and  stationary  places,  when  viewed 
from  any  one  planet,  as  it  regards  any  other,  may  be 
applied  to  this  machine  with  great  advantage,  as  its 
structure  is  firm,  and  its  parts  all  sufficiently  compact 
The  mechanism  and  external  appearance  of  this  new 
machine  resembles  the  planetarian  portion  of  the  or- 
rery, which  we  have  yet  to  describe,  so  much  so  that  the 
drawings  of  the  one  which  we  have  to  give  will  suffice 
to  explain  the  construction  of  the  other,  when  the 
parts  not  belonging  to.  the  planetarium  are  omitted,  and 
when  the  numbers  designating  the  teeth  are  taken,  as 
we  have  here  given  them,  in  their  most  simple  form. 

A  short  Account  of  Planetaria  rvith  equated  Motions. 
To  give  a  minute  detail  of  all  the  constituent  parts 


of  the  various  planetary  machines  that  have  been  in-  Asbct 
vented,  and  to  illustrate  the  principles  of  their  oon^  ■f^ 
^  struction  by  reference  to  engravings,  would  occupy  *  .  ^ 
large  volume :  we  have  consequently  been  obliged  to  ^^ 
abridge  our  article  into  such  compass,  as  will  render  it  ^^ 
admissible  into  a  work  that  embraces  all  the  varioni 
departments  of  science.  We  were  unwilling  to  pus 
over  in  silence  the  more  complex  machinery  that  hu 
been  contrived  to  represent  the  equations  of  the  mean 
planetary  motions ;  but  we  have  to  regret,  that  oar 
plan  will  not  allow  us  to  extend  oar  plates  and  descrip- 
tions beyond  what  our  readers  in  general  may  be  du* 
posed  to  approve. 

Soon  after  the  Royal  Institution  of  Loodoit  was  found- 
ed, the  managers  had  occasion  to  procure  a  planetari* 
um  among  other  apparatus  for  the  lectures,  when  Dr. 
Garnett  ceased  to  oe  the  lecturer ;  and  a  plan  was  sag* 
gested  about  the  year  1801 »  by  one  of  its  original  pro- 
prietors, (to  whom  we  are  indebted  for  this  short  ac- 
count,) for  exhibiting  the  equaled  motions  of  all  the 
planets  at  that  time  discovered.  This  suggestion,  be- 
ing soon  after  the  two  planets  Ceres  and  PaUas  had  been 
discovered,  was  adopted ;  and  Kenneth  MCuUoch,  sn 
aged  workman  brought  up  under  James  Ferj^uson,.  was 
employed  in  the  construction  of  the  roachme  in  the 
workshops  of  the  institution.  The  inventor  was  awsr^ 
that,  if  a  small  arm  carrying  a  planet  was  by  any  means 
made  to  revolve  backwards  at  the  remote  esod  cihTSi^ 
dius  vector,  while  the  radius  vector  itself  revdved  fiir* 
wards  in  the  same  period,  the  planet  would  have  sn 
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urj  MBntrietirtHt,  oi  which  the  Tiriable  dkUnoes  wimid 

m-  be  preienred;  and  alio  one-half  of  the  grand  equation' 

^^  woaid  b6  ptodaced,  provided  that  the  amall  ann  bore 

the  seme  pttyottion  to  the  radius  vector  that  the  pla* 

oef  s  eooeDtridty  does  to  its  mean  distance  ftom  the 

The  plane  of  the  planetary  orbits  was  therefore 


son. 


made  vertical  in  this  machine,  in  order  that  small 
we^t%  suspended  on  the  small  revolving  arms^  un* 
dffoertain  umitations,  should  keep  them  ahrava  pa« 
nlld ;  that  is,  always  pointing  in  one  direction,  by  the 
ample  elect  of  gravity.  In  this  way^  the  variations  of 
dulanoe,  and  on^half  of  the  alternate  increase  and  de» 
cresseofvelocify  were  occasioned,  and  the  remainder 
of  the  equation  depended  on  the  eccentric  cutting  of 
the  planetary  wheels  into  teeth  of  unequal  siaes.  A 
train  of  four  wheels,  or  wheels  and  jpimons,  was  em« 
ployed  for  each  planet  except  for  Ceres  and  Pallas, 
whose  periods  are  very  nearly  the  same,  and  Aerefore 
required  only  one  train.  The  annual  arbor,  which  we 
will  cdl  A,  without  reference  to  any  figure,  had  all  the 
fint  driving  wheels  made  fast  on  it ;  and  the  second  and 


third  wheeLit  pinned  together,  revolved  in  as  many  paii^  VtwHnrr 
an  a  fixed  stem  B;  whifa  the  fourth  or  pknelary  wlmls»  Machines. 
revolving  with  unequal  teeth  in  the  proper  periods  of  ^'*^«"'*^ 
the  diflmnt  planets,^  were  fixed  on  the  tower  eztremi* 
ties  of  as  many  conoentric  tubes,  revolving  round  C,  the 
sun's  stem,  and  carrying  as  many  radii  vectores  attach- 
ed to  their  superior  or  projecting  ends.  In  diia  con- 
struction, the  common  plane  of  toe  orbits  was  present- 
ed to  the  audience  in  the  lecture-room,  and  the  person 
who  turned  the  handle  stood  behind  a  vertical  wooden 
frame,  which  supported  the  small  brass  frame  of  tbs 
wheelwork.  But  though  the  natural  position  of  the 
machine  was  vertical,  wnenever  the  small  arms  repre- 
senting the  ecoentridty  were  removed,  die  radii  vec^ 
tores  m vht  be  put  into  the  usual  horiaontal  position  by 
aunply  msdiar{png  a  bolt,  and  fixing  it  again  in  the 
honaontal  position.  The  mechanist,  who  may  wish 
for  information  respecting  the  farther  particulars  of  the 
construction,  Will  obtain  it  firom  the  contents  of  the 
subjoined  Table. 
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In  adjusting  this  machine,  the  lecturer  must  attend 
particularly  to  the  manner  in  which  the  trains  are  put 
together,  vis.  that  the  smaller  teeth  of  each  tubed  wheel 
maj  be  in  action,  when  its  planetary  arm  is  poin^ng 
to  the  aphelion  point  of  its  orbit,  and  the  larger  teeth 
when  the  motion  produced  is  for  the  perihelion  por« 
tion.     If  this  rectincation  is  not  attended  to,  the  equa« 
tions  will  be  improperly  represented^-  and  if  the  con- 
trary positions  are  given,  the  wheels  will  counteract  the 
effect  of  the  backward  revolutions  of  the  small  arms, 
and  the  motions  will  become  equable ;  and  if  this  should 
happen  to  be  the  case  with  some  of  the  planets,  and  not 
with  the  others*  the  want  of  due  adjustment  of  the  po- 
sition of  the  trains  will  occasion  a  confusion  of  anoma- 
lous motiona. 
Hie  inventor  of  the  preceding  planetarium  has  laoti* 


cedwith  regret,  that  the  astronomical  lecturers  who 
have  had  occasion  to  use  it,  have  not  made  themselves 
acquainted  with  the  mixed  principles  on  which  its  con- 
struction is  founded,  and  therefore  have  never  attended 
to  its  requisite  adjustments,  so  that  its  value  has  never 
yet  been  duly  appreciated,  nor  its  best  properties  been 
properly  displayed  In  this  machine,  as  in  chronome* 
ters,  regulators,  musical  instruments,  &c.  the  superior- 
ity can  only  be  known  when  the  nicer  adjustments  are 
attended  to,  or  the  instruments  properly  tuned. 

To  avoid  the  necessity  of  particular  attention  being^ 
required  to  the  putting  together  of  the  wheelwprk  with 
unequal  teeth,  which  must  always  be  for  a  given  time,  a 
dial  was  added  to  the  back  part  of  the  madiine,  to 
show  at  all  times  the  particular  year  for  which  the  rec- 
tification ia  proper,  at  any  subsequent  period^  whea 
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runcury  once  it  has  been  duly  edjosted ;  andif  this  dial  is  oon- 
Machines,^  suked,  there  is  no  necessity  fdf  a  new  adjustment,  pro« 
vided  that  the  index,  and  all  the  planetary  arms,  are 
allowed  to  keep  their  proper  places  given  them  by  the 
machinery;  but  in  a  pubUc  institution,  while «U  the 
members  have  access  to  the  apparatus,,  such  precaution 
can  never.be  insured,  and  therefore  the  machine,  aa 
might  be  expected,  is  never  in  proper  order. 

Another  planetarium  for  exhibiting  the  e^a^ed  mo- 
tions, was  afterwards  made  under  the  direction  of  the 
same  gentleman,  by  the  late  Fidler,  which  the  inventor 
has  yet  in  his  own  possession,  and  which  is  free  from 
the  objection  above  stated,  arising  out  of  the  inequality 
of  the  teeth  of  certain  planetary  wheels.  It  may  be 
acceptable  to  several  of  our  readers,  to  have  a  suc- 
cinct account  of  this  machine,  without  engravings,  as 
may  enable  them  to  comprehend  its  peculiar  properties. 
The  computations  of  this  second  planetarium  are  found- 
ed  on  the  synodic  periods,  and  the  system  of  tubes,  in- 
troduced into  all  former  planetaria,  is  entirely  left  out 
of  the  construction.  The  wheel  work  is  consequently 
all  in  sight,  interposed  between  the  different  long  arms, 
or  radii  vectores,  of  the  respective  planets ;  and  one 
portion  of  each  train  is  carried  round  the  sun  by  one  or 
other  of  the  two  contiguous  arms,  from  which  the  sy- 
nodic period  is  derived,  while  one  of  the  wheels  be- 
longing to  such  train  is  made  fast  to  a  strong  stem  of 
steel,  mat  supports  the  sun  in  the  centre ;  and  in  this 
way  each  planet,  including  two  of  the  recently  disco- 
vered ones,  has  its  appropriate  train  partly  fixed  and 
partly  circulating ;  but  all  the  wheels  in  the  machine 
are  so  connected  together,  that  no  one  wheel  can  per- 
form its  office,  without  at  tliie  same  time  compelling  all 
the  rest  to  perform  also  their  respective  offices ;  and 
whenever  tne  handle  is  turned,  the  planetary  arms 
commence  their  several  mean  motions  round  the  sun, 
and  perform  their  tropical  periods  in  their  exact  rela- 
tive times.  The  nice  fitting  of  the  teeth  of  the  several 
trains,  where  they  are  all  in  due  proportion,  prevents 
the  play,  which  otherwise  woula  have  rendered  the 
commencement  of  all  the  motions  successive,  instead  of 
contemporaneous.  The  table,  or  stand  of  this  plane- 
tarium, is  the  same  as  that  on  which  the  tellurian  ahd 
lunarium  united  is  mounted,  and  also  the  satellite  in- 
strument ;  and  the  large  ecliptic  circle  is  equally  sub* 
servient  to  all  the  difiPerent  mschines^  when  the  super- 
structures are  properly  placed.  This  machine  how- 
ever has  its  central  stem  perforated  by  a  round  hole, 
through  which  an  arbor  ascends,  connected  with  the 
handle  at  the  table  up  to  the  sun's  train,  which  is  the 
uppermost,  and  whicn  communicates  all  the  motions 


diswnwarda  through  the  conical  stodc  of  wheck  that  PImh 
constitute  the  various  trains.  If  the  atema  that  sup-  ^^ 
port  the  planetary  balls  were  inserted  into  the  remou  ^ 
ends  of  the  radii  vectores,  when  put  into  mean  motion 
in  the  manner  that  has  been  described,  this  would  be  a 
complete  planetarium  for  mean  motions,  and  indeed 
might  be  made  such  at  pleasure;  but  the  inventor*i 
object  was  to  represent  the  equaled  m<itUmB  without  the 
unequal  teeth  of  planetazy  wheela;  and  this  required 
some  appendages,  which  we  shall  now  endeavour  to  ren« 
der  intelligible.  A  grooved  circle  of  brass,  or  pulley, 
is  Qxed  on  the  sun's  stem  by  friction,  between  each 
pair  of  the  radii  vectores ;  and  a  simiUu*  pulley  at  the 
extreme  end  of  each  radius  vector,  admits  an  endksi 
ailk  cord  to  embrace  both  the  pulleys  in  such  way, 
that  the  motion  of  the  radius  vector  forwards  turns  the 
pulley  carried  by  the  radius  vector  backwards  once  in 
every  revolution  of  the  planet ;  and  a  short  arm  repit- 
senting  double  the  eccentricity,  and  connected  with  the 
revolving  pulley,  carries  the  planet's  stem  in  an  eoceo* 
trie  orbit,  with  an-  equated  velocity  that  always  keepi 
the  planet  in  its  true  heliocentric  plane,  as  referred  to  the 
large  ecliptic  circle.  According  to  Uiis  constructioo, 
the  motions  of  all  the  planets  are  represented  agreeably 
to  their  alternate  and  gradual  increase. and  decrease  of 
velocity  from  the  aphelion  to  the  perihelion,  and  back 
again  in  each  revolution ;  but  the  change  of  distance  it 
not  so  correcdy  effected,  nor  is  it  of  importance,  as  the 
mean  distances  themselves  cannot  be  duly  preserved  in 
any  machine  whatever.  The  revolving  pulley  of  each 
radius  veclor  is  made  acHustible  by  a  screw  and  shdiog 
piece,  for  the  purpose  of  tightening  the  silk  cord,  and, 
when  sufficiently  tight,  the  cord  acts  as  a  brace  io  eaeh 
of  the  radii,  and  prevents  their  tendency  to  bend.  The 
longest  radius,  which  carries  Herschel,  haa  a  small 
roller  resting  on  that  edge  of  the  table  which  bwn  its 
weight,  and  allows  the  scale  of  lengths  to  be  greater 
than  they  would  otherwise  admit  The  proper  varis« 
tioQ  of  distance  might  also  be  represented  in  each  or- 
bit, if  a  second  short  arm,  one- half  of  the  length  of  the 
first,  were  made  to  revolve  twice  in  each  period  by 
another  pair  of  pulleys,  which  the  inventor  effected ; 
but  this  addition  renders  the  adjastmeats  troublesome, 
and  increases  the  complexity  of  the  mechanism.  The 
equation  of  the  centre  would  however  still  be  exhibited, 
as  well  as  the  variation  of  distance,  by  this  last  additioo. 
We  shall  not  attempt  to  detail  all  the  particulars  in  the 
construction  of  this  machine,  which  would  require  an 
entire  plate  to  explain  it  minutely ;  but  w|ll  give  such 
a  table  of  its  trains,  and  of  their  values,  m  tnay  sofice 
and  gratify  the  curiosity  of  our  astronomical  readers. 


A  Table  of  Synodic  Trains,  with  their  Tropical  Periods. 
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la  this  construction^  the  wheels  fixed  on  the  sun's 
stem  sre  171>  178,  122,  154,  154,  97>  snd6S;  the 
wheels  attached  to  the  under  ikces  of  ihe  radii  vectorea 
sre  129,  126,  182,  l66,  142,  126,  and  76;  and  the 
tmsll  wheels  in  each  train  are  made  fast  tcmther  in 
ptin,  that  revolve  round  as  many  studs  on  me  upper 
faces  of  the  respective  radii  vectoores,  and  form  the  con- 
nexion between  each  adjoining  tndn.    In  order  that 
each  pair  of  small  wheals  piay  have  their  direction  of 
motion  right,  a  small  wheel  h  interposed  in  each  train 
that  does  not  enter  into  the  computation.    The  arbor 
of  the  handle  lies  under,  and  parallel  to  the  face  of  the 
table,  and  haul  a  pinion  1 8,  which  turns  a  contrate  wheel 
61, 00  the  arbor  that  ascends  through  the  sun's  stem, 
snd  forms  pait  of  his  train ;  and  the  days  of  the  week 
are  indicated  by  a  hand  placed  on  the  arbor  of  the 
bmdle  at  the  fifont  edge  i^  the  table.    The  heliocentric 
place  of  each  planet  is  seen  at  any  time  on  the  large 
ediptic  circle  surrounding  the  table,  by  holding  a  plumb* 
line  so  that  the  eye,  the  planet,  and  the  sun,  are  in  the 
same  straight  line,  when  the  plumb-line  is  suspended 
above,  and  dose  to  the  edge  of  the  table.    The  remote 
ends  of  the  radii  vectores  are  graduated,  to  show  the 
mean  anomaly,  the  equations  of  the  centre,  and  helio- 
centric latitudes  of  the  corremonding  planets,  by  the 
sid  of  hands  fixed  on  the  revolving  pulleys  respective- 
ly ;  and,  by  these  contrivances,  the  mean  and  equated 
anomalies  are  l)oth  rendered  conspicuous,  and  illustrate 
even  the  formation  of  the  planetary  tables  themselves; 
for  the  small  arm  at  all  times  subtends  the  angle  at  the 
son,  which  constitutes  the  grand  equation  belonging  to 
the  planet's  angular  distance  from  the  perihelion  posi- 
tion of  the  small  arm,  whidi  distance  is  now  called  the 
mean  anomaly.    . 


TUlKrsaii  and  iMMtium  uniM. 


1      A  madiine  to  explain  the  phenomena  arising  out  of 

••  the  joint  motions  of  the  earth  and  moon,  h»d  long 

been  a  desideratum,  when,  in  the  year  1805,  the 

author  of  the  present  article  computed  all  the  requisite 

trains,  and  devised  a  plan  for  uniting  them,  on  a  scale 


of  magnitude  and  With  a  degree  of  correctness^  that 
leaves  nothing  more  to  be  wished  for.    Formerly  the 
changes  of  day  and  night,  and  the  vicissitudes  of  the 
seasons,  were  explained  separately  on  a  tellurian  that 
had  not  the  means  of  correctly  indicating  the  time  from 
day  to  day  as  the  year  advanced,  in  consequence  of  the 
earth's  rotations  not  being  true  solar  days;  and  the 
lunarlum,  when  senarately  applied  to  the  stand  of  the 
tellurian,  exhibited  indeed  the  phues,  conjunctions, 
oppositions,  longitudes,  and  latitudes  of  the  moon  in  a 
general  way,  but  without  reference  to  either  time  or 
place,  so  that  it  did  not  appear  when  or  where  the  lunar 
phenomena  would  be  viaille,  nor  yet  were  the  motions 
so  cwrectly  represented  by  the  wheel  work  as  the  num- 
bers more  recently  computed  will  give  them.    In  fact, 
all  the  most  interesting  problems  arising  out  of  the 
various  eccentric  relative  situations  of  the  sun,  earth, 
and  moon,  were  thus  incapable  of  being  solved  in  any 
thing  like  a  satisfactory  manner.    The  occurrence  of  a 
solar  or  a  lunar  eclipse,  for  instance,  might  be  pointed 
out  as  a  phenomenon  likely  to  take  place  in  a. given  luna- 
tion; but  the  relative  positions  of  the  earthy  sun,  and 
moon,  at  the  moment  of  such  occurrence,  and  its  visi- 
bDityor  invisibility  to  an  inhabitant  of  a  given  ooun« 
try,  were  left  entirely  to  conjecture;  tiie  machine, 
however  well  computed  and  constructed  in  separate 
portions,  that  required  to  be  united,  was  quite  incom- 
petent to  exhibit  effects  depending,on  a  union  of  three 
different  motions^on  the  earth's  annual  and  diurnal 
motions,  and  on  the  moon'd  motion  in  its  orbit ;  which 
body  is  constantly  varying  both  in  velocity  and  the 
direction  of  its  path.    The  machine,  however,  which 
we  now  proceed  to. describe,  comprehends  all  the  essen- 
tial parts  for  showing  the  various  phenomena  resulting 
from*  a  combination  of  these  different  motions,  and,  at 
the  same  time,  points  out  the  times  and  places  of  their 
occurrence  in  the  most  natural  manneiv    We  shall  first 
give  a  synopsis  of  the  wheelwork  employed  in  this 
curious  machine,  as  we  did  of  the  planetarium,  and  af- 
terwards point  out  how  these  wheels  are  disposed  of, 
to  perfiyrm  their  different  offices  in  the  most  convenient 
and  correct  manner. 
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ten  of  reference}  and  the  {MUia  that  rapport  then  viBfiAti 
be  teen  from  the  flitoatioiifl  in  which  they  aie  pbfied,^^^ 
without  a  minute  and  tedious  detail  of  particaiin  that      | 
will  be  obyioos  from  an  inspection  of  the  igax^ 
.    Upon  the  plane  of  the  drcular  table  is  screwtd  ik 
a  broad  rim  ^silvered  brass, to reoeiva  the  grsdoatiaoi 
that  will  be  explained  presently.    A  long  hu  of  bmi, 
braced  by  edge-bars,  extends  entirely  acmss  the  ti^ 
and  revolves  round  a  solid  stem  of  steel,  made  fiul  into 
the  larfie  wheel  26%  under  this  bar,  which  may  be     I 
called  the  annual  bar,  as  it  carries  all  the  mediaDiB 
placed  on  it  once  round  the  said  wheel  and  rim  in  each 
solar  year,  by  means  to  be  hereafter  described.   Thi 
steel  stem  passes  through  the  centreof  the  taUe^aod a 
kept  dose  down  by  a  tapped  nut  and  coUar  under  the 
table,  so  that  the  large  whed  may  be  fixed  in  any  poo- 
tion,  as  it  regards  the  graduations  on  the  ciroonicnbed 
On  the  upper  end  of  the  steel  stem,  above  Ae 
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A  perspective  view  of  the  principal  parts  of  the  tel- 
lurian and  lunarium.  united  in  one  machine^  is  given 
in  Plate  CCCCLX;  where  some  of  the  wheels  that 
would  otherwise  be  concealed  by  the  surround- 
ing plates,  bars,  or  bridges,  are  dotted,  or  with- 
drawn  from  their  true  positionsi  so  as  to  be  exposed  to 
view.  We  propose  to  describe  the  various  wneels  by 
the  numerals  that  belong  to  their  teeth,  instead  of  let- 


annual  bar,  a  contrate  wheel,  6Si,  is  made  fiMt,  by  side 
screw  passing  through  its  jiiece  of  tube  into  the  a^id 
part  of  the  steel,  so  that  it  may  give  motion  to  the 
small  pinion  8,  in  contact  with  it,  while  the  annasl  bir 
carries  this  pinion  round  it    The  son's  stem  ia  alto 
carried  round  the  central  stem,  by  bciqg  eveoled  a  liu 
tie  out  of  the  centra,  behind  the  centnd  wheel  6S,  and 
a  crank-piece  is  attached  near  the  sun's  ateni»  to  the  r^ 
mote  end  of  the  annual  bar,  which,  theiefoee,  psrtabi 
of  its  motion,  and  a  silken  thread  streldied  aooM  Uk 
open  part  of  the  crank- piece,  forms  an  index  to  all  tbe 
divided  circles  and  quadruple  spiral  on  the  face  of  the 
large  brass  rim  attached  to  the  table.     Upon  the  ncsr« 
er,  or  projecting  end  of  the  annual  bar,  are  niade  bA 
several  bridges  and  cocks,  to  support  the  remainder  d 
the  wheelwork,  and  to  keep  each  wheel  in  its  proper 
place  of  action ;  which  we  shall  describe  in  sepsnie 
trains,  and  in  the  order  of  their  transmisaioD  of  nMtiMi. 
The  handle  is  seen  withdrawn  firom  ita  aqnavsd  sibor 
to  the  left  of  the  annual  bar;  the  horiaontal  aitMr  to 
which  it  belongs  is  concealed,  and  carries  a  vertMsl 
wheel,  18,  whioi  drives  the  wheel  9^  nnder  the  tint 
Isrge  bridge,  by  acting  with  its  contnte  teeth ;  then 
the  arbor  of  94,  being  pivoted  into  the  aaid  bridfe 
above,  descends  through  a  hole  cut  in  the  anaosl  fasfi 
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lUTT  and  rests  on  %  small  oock  under  the  said  X>ar ;  a  pinum«  8,  which  has  a  long  arbor  passing  under  a  bridge,  aiid  ^{*^*7 

liacfc  10,  fixed  on  this  vertical  arbor,  drives  the  contrate  wheel  ejrtending  above  and  parallel  to  the  annual  bar,  till  its  ^ushincs. 

r^^6,  the  long  arbor  of  which  lies  parallel  to  and  un«  siinilar  pinion  8  takes  hold  of  another  contrate  wheel,  ^^^ 

«>    der  the  annual  bar,  till  it  reaches  the  toeth  of  the  larg^  62,  with  its  teeth  pointing  upwards,  in  order  that  its  ^^^  ^f  ^^ 

2^'  wheel  26'9,  with  which  it  is  connected.    That  portion  motiou  may  be  in  a  retrograde  direction  just  once  in  TaiJurJao 

„",  of  the  Jong  arbor  just  mentioned,  which  projects  be^  every  year.    As  it  is  of  no  importance  what  the  num-  and  1-uqa- 

yond  the  edgei  of  the  table,  is  displaced  in  the  figure,  ber  of  teeth  of  these  two  wheels  and  of  these  two  pi-  "^^ 
I     together  with  the  pinion  10,  and  small  cock  over  it,  nions  may  be,  provided  tliat  they  be  respectively  alike,  H"**^'  - 
B     which  otherwise  could  not  have  been  seen,  nor  easily  we  have  lefi  them  out  of  the  table  of  trains,  and  consi-  cccolx, 
^    comprehended ;  but  the  remainder  of  this  arbor  is  con-  der  them  only  as  an  appendage,  that  do  not  affect  the 
cealed  by  the  annual  bar,  as  well  as  its  pinion  10  that  trains  otherwise  than  by  giving  the  earth  an  additional 
acts  with  the  large  wheel.     This  long  arbor  is  carried  rotation,  as  we  shall  now  explain.     The  long  bridge 
by  two  cocks,  one  seen,  out  of  iu  place,  at  the  extreme  standing  lengthwise  over  the  pinion  18,  of  which  two 
end  of  the  annual  bar,  and  the  other  not  seen,  but  fixed  or  three  teeth  only  can  be  seen,  has  a  tube  fixed  in  it, 
under  the  said  bar,  above  the  large  wheel,  in  such  a  way  which  ascends  towards  the  earth  ;  and  the  tube  of  the 
that  a  screw  with  a  milled  head,  seen  within  thecrank.  latter  62  moves  round  it,  and,  at  its  upper  end,  sup- 
ed  part  of  a  small  bridge  carrying  a  long  vertical  stem,  ports  the  small  ecliptic  ring,  to  which  the  bar  is  screw- 
will  draw  up  or  let  down  the  pinion  bonCie  by  it,  so  as  ed  fast  that  carries  the  three  similar  wheels  of  40  teeth  ^ 
to  put  it  into  or  out  of  action  with  the  large  wheel  at  each  above  described ;  thfs  bar,  therefore,  in  common  ^ 
option.     Now,  when  the  handle  is  inserted  on  its  arbor  with  the  small  ecliptic  ring,  has  a  retrograde  motion, 
of  pinion  18,  (concealed,)  and  turned  round,  the  wheels  which  amounts  to  a  revolution  in  each  year,  by  virtue 
94  and  S6  both  commence  moving  by  means  of  their  of  its  connexion  with  the  revolving  tube  of  wheel  62 ; 
impelling  pinions ;  but  the  last  pinion  10,  meeting  with  but  the  first  small  wheel  40  is  fast  to  the  diurnal  tube, 
a  large  wheel  made  fiut  to  the  table,  cannot  turn  it  round  which  the  second  and  third  similar  wheels  are 
round,  but,  as  sufiicient  force  is  applied  to  the  handle,  carried  backwards  once  every  year ;  the  second  wheel, 
the  annual  bar  itself  is  obh'ged  to  move  forward  instead  therefore,  receives  a  revolution  in  consecjuence  of  its 
of  the  lam  wheel,  and  its  revolution  round  the  central  circuit  round  the  first,  and,  in  the  same  direction  as  its 
stem  is  e^cted  by  the  train  in  an  exact  solar  year.  Thus,  revolutions  from  the  train  are  performed,  and  the  jdnt 
in  365^  5^  48™-  48*-  the  cranked  index,  attached  to  the  effect  of  these  two  causes  of  motion  is  the  performance 
annual  bar,  travels  gradually  over  the  graduations  of  of  966.84222  turns,  in  i365.24222  revolutions  of  the 
the  rim,  as  the  handle  gives  the  corresponding  inotion  handle,  consequently,  the  third  wheel,  immiediately 
through  the  train ;  and,  what  is  an  important  consider,  impelled  by  the  second,  gives  the  earth  866.24222  ro^ 
ation,  no  time  is^  lost  during  this  Uvnsmission  of  mo«  tations  in  a  solar  year ;  which,  with  respect  to  a  star,  or 
tion---the  handle  and  the  mdex  have  their  motions  other  fixed  point  in  the  heavens,  is  exactly  according 
contemporaneous.    When  our  readera  have  seen  how  to, nature.    JBut,  though  the  absolute  rotations  of  the 
the  annual  bar  is  put  into  a  steady  regulated  motion,  aarth  are  366^4222,  die  relative  rotatimis,  as  they,  re- 
they  will  easily  conceive  that  the  other  wheels  carried'  gard  the  sun,  are  only  365.24222  in  so  many  solar  days, 
by  it  must  also  be  put  into  their  respective  motions,  for  the  apparatus  that  preserves  the  parallelism,  by 
We  shall  aext  explam  how  the  motion  of  the  handle  is  giving  one  retrograde  revolution  to  the  bar  that  sup*, 
transmitted  to  the  earth's  axis.  ports  the  earth,  deducts  one  rotation  in  each  year,  by 
The  euth  is  placed  over  a  long  steel  rod  screwed  turning  the  earth  backwards  as  it  proceeds  in  its  an- 
fiut  into  the  annual  bar,  which,  in  being  turned  in  the  nual  course,  tbeijeby  affecting  the  difference  between 
lathe,  is  left  a  small  trifle  thicker  at  the  two  ends,  in  order  solar  and  sidereal  time ;  and  when  a  dial  of  24  hours 
that  a  Icmg  tube  revolving  round  it  may  have  iU  fric-  is  borne  by  the  upper  end  of  the  diumai  tube,  an  in* 
tion  reduced  to  the  ends  only.    This  tube,  which  is  dex,  made  fast  to  the  fixed  rod  of  steel,  shows  solar 
nearly  aix  inches  long,  carries  at  its  lower  end  a  pinion,  time,  wbUe  another  index,  plaeed  on  the  retrograde 
18,  acting  with  the  edge  of  wheel  94,  which  is  cut  bw*,  shows  sidereal  time  on  tne  same  graduated  cnrde ; 
into  teeth  that  are  so  rounded  as  to  act  both  on  the  and,  on  any  day,  the  difference  between  the  two  timet, 
pointa  and  edges ;  and  iu  motion,  therefore,  is  precise-  thus  indicated,  is  equal  to  the  sun's  mean  right  ascen* 
ly  the  aame  as  that  of  the  handle :  it  carries,  moreover,  sion,  provided  that  the  two  hands  are  adjusted  to  indi* 
at  the  upper  end,  a  small  wheel,  40,  which  drives  cate  the  jume  fifiie  at  the  moment  of  the  vernal  equinox* 
another  40,  attached  to  the  earth's  axis  by  the  inter-  This  combination  of  the  mechanism  produces,  in  a 
ventifMi  of  another  simila^  or  third  wheel  40,  that  only  beaatiful  manner,  and  with  poiect  accuracy,  all  the 
changes  the  direction  oi  the  motion.    Tbese  three  si-  changes  of  summer  and  winter,  day  and  night,  both  as 
milar  wheels  are  all  bevelled  a  little,  for  the  purpose  of  to  solar  and  sidereal  time. 

allowing  the  earth's  axis  to  have  its  proper  inclination ;        The  lunation,  or  synodic  period  of  the  moon,  as  she 

and,  ao  ffr  as  their  connexion  with  the  handle  is  con«  has  reference  to  the  earth,  comes  next  to  be  considered. 

cemed,  it  is  obvious  that  the  earth's  axis  must  have  a  The  value  of  the  lunar  train  may  be  ascertained  by 

revolution  every  time  that  the  handle  is  turned  round,  taking  it  as  the  compound  fraction  of  either  a  day  or  a 

provided  that  no  cause  interfere  to  alter  this  effect:  year,  accordingly  as  we  reckon  from  the  handle  or 

but,  as  the  earth's  inclined  axis  must  necessarily  con-*  firom  the  great  wheel.    For  the  sake  of  diminishing 

tinue  to  point,  as  in  nature,  to  the  north  pole  of  the  the  number  of  wheels,  and  of  rendering  all  the  motions 

heavens,  in  order  to  produce  the  requisite  change  in  dependent,  as  much  as  possible,  on  the  same  wheelii  a 

the  aeasons,  while  the  rotations  effect  the  succession  of  part  of  the  diurnal  and  annual  train  is  made  common 

day  and  night,  a  contrivance  b^omes  indispensable  for  to  the  moon's  wheelwork.    If  we  count  from  the  ^eat 

preserving  the  parallelism  of  that  axis  on  every  part  of      u    i     1^    •  *i.  -^  u  *  -r  r       ^\.  x. 

Uie  e«th'f  eourle  round  the  sun.    For  this  pufp^  the  ^»»««^  -Jgg  «  ^«  «>°>°^on  P«t  but  if  from  the  han, 

oootrstte  wheel  62  is  fixed  at  the  centre  of  the  table  g^     26 

with  sea  teeth  pointing  downwards,  to  catch  the  pinion  ^  Jg  ^  Tn  ^'  ^  common  portion ;  in  either  case 
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—  X . —  are  all  the  additional  wheels  aoyd  pinions  re- 
quired for  completing  the  lunar  train  for  its  lunations. 
When  motion  has  been  communicated  from  the  handle, 
80  as  to  cause  the  long  concealed  arbor  to  revolve  with 
the  contrate  wheel  26,  a  pinion,  15,  fixed  oh  the  same 
arbor,  revolves  in  the  same  time,  and  compels  a  ccm^ 
trate  wheel,  4S,  and  also  the  wheel  73,  fixed  on  its 
vertical  arbor,  to  turn  together ;  while  the  latter  drives 
the  last  wheel  of  the  lunar  train,  48«  round  in  a  month, 
this  last  wheel,  48,  rests  on  a  cross  bridge,  having  a 
tube  fixed  to  it  that  ascends  above  the  monthly  bar, 
and  a  tube  fixed  to  the  wheel  48  revolves  round  the 
said  ^xed  tube,  and  carries  the  monthly  bar  round  in 
each  lunation.  If  the  moon's  stem  had  been  screwed 
into  the  remote  end  of  the  monthly  bar,  as  is  usual  in 
common  machines,  there  would  have  been  no  variation 
of  either  latitude,  velocity,  or  distance,  from  the  earth 
in  her  motion  ;  and,  to  effect  these  purposes,  two  addi- 
tional trains  are  introduced,  which  respectively  derive 
their  motions  frpm  the  lunation.  The  train  for  exhi* 
biting  the  moon's  variable  velocity  and  distance  has 
reference  to  the  period  of  the  progressive  motion  of  the 
mooh's  apogee,  and  is  thus  arranged.  The  wheel  64 
is  made  fast  on  the  upper  end  of  the  cross  bridge's  tube, 
round  which  the  monthly  bar  revolves,  while  the 
wheel  67  is  connected  with  it;  the  latter,  therefore, 

64 
being  carried  by  the  monthly  bar,  revolves  in  -~  of 
^  67 

a  lunation.  On  the  arbor  of  67  is  made  fast  a  smaller 
wheel,  46,  which  ought  to  reach  the  41,  so  as  to  im« 
'  pel  it;  but,  in  that  case,  either  the  wheels  must  have 
been  inconveniently  large  and  heavv,  or  the  distance 
of  the  moon  would  not  have  allowed  a  nine  inch  globe 
to  represent  the  earth ;  the  motion  is,  therefore,  con* 
veyed  from  46  to  41,  by  two  similar  pinions  on  the 
same  horizontal  arbor,  which  take  the  motion  from  46, 
and  give  it  unaltered  to  41,  the  last  wheel  of  the  apo- 
geal  train.  Above  the  last  wheel,  whidi  has,  as  its  ar- 
bor, a  piece  of  brnas  tube,  squared  within,  is  a  light 
dial,  borne  by  the  small  cock  of  wheel  41;  and  a  hand 
inserted  on  the  revolving  tube,  or  abort  arbor,  indi- 
cates thereon  the  moon's  equation  of  the  centre,  and  the 
place  of  the  apogee  and  perigee,  in  each  month.  The 
stem  of  the  moon  is  squared,  so  as  to  fit  nicely  into  the 
squared  bore  of  the  short  tube,  forming  the  arbor  of 
wheel  41,  and  the  moon's  weight  makes  the  squared 
stem  descend  till  it  rests  on  a  small  edge  bar  of  steel, 
conhected  with  the  train  of  the  moon's  nodes,  to  be 
noticed  again  presently.  The  crank-piece,  which  bears 
the  upper  part  of  the  moon's  stem,  fits  the  lower 
squared  part,  and  performs  a  revolution  every  time 
that  the  wheel  41  turns  round ;  that  is,  once  during 
the  period  of  an  anomalistic  revolution.  The  length 
of  the  horizontal  part  of  the  crank-piece  of  the  moon's 
stem  is  equal  to  twice  the  eccentricity  of  her  orbit,  to 
radius  eight  inches,  the  length  of  the  monthly  arm 
from  the  earth  ;  and  the  motion  thereof  being  retro- 
grade, as  it  regards. the  direct  motion  of  the  moon 
round  the  earth,  is  continually  increasing  or  diminish* 
ing  the  mean  motion  of  the  moon,  by  carrying  her  al- 
ternately forward  or  back,  round  the  squared  portion 
of  the  stem.  The  equatbn  thus  arising  will  keep  the 
moon  continually  retarding  or  accelerating  her  velo- 
city in  her  orbit,  as  the  greatest  equation  is  subtended 
by  a  line  equal  to  twice  her  eccentricity.  The  distance 
also  is  as  constantly  varying,  and  would  vary  very  nearly 
in  conformity  to  her  true  orbit,  if  the  upper  part  of  the 


■tem  were  screwed  into  a  smalt  bole,  made  at  the  dii- 
tance  ef  once  the  eccentridty,  denoted  by  the  hesd  of 
a  pin ;  but  as  the  true  distances  and  sizes  of  the  bea. 
venly  bodies  cannot  be  represented  mechanically  in 
due  |)roportion,  this  part  of  the  stem  ihay  keep  iu  j 
situation  for  giving  the  equation  of  the  centre  witnonti^, 
detriment  to  the  distance ;  'a  change  in  which  will  diu  tm 
be  rendered  still  more  perceptible  to  the  eye.  niud 

With  respect  to  the  train  fbr  giving  the  proper  T^  ^^ 
trograde  moticm  to  the  moon*^  nodes,  and  for  showing  ^^^^ 
her  latitude  at  all  thues,  this  is  also  derived  ftom  the 
lunation  in  the  following  manner :  The  wheel  74  ii 
made  fast,  under  wheel  64,  on  the  same  fixed  arbor  of 
the  cross  bridge,  and  a  concealed  pinion  16revolmgm 

74 

—  of  a  lunation ;  this  pinion  has  a  short  vertical  aihor 

descending  through  a  hole  perforated  in  the  mon^ly 
bar,  and  the  small  wheel  42,  fast  to  the  same,  acts 
with  the  large  contrate  wheel  179,  whwh  has  a  hori. 
zonul  arbor,  pivoted  into  the  end  of  a  screw,  it  the 
lower  end  of  a  small  cock  fixed  to  the  under  fiue  of 
the  monthly  bar.    This  part  of  the  train  is  visible  in 
the  drawing,  though  the  first  portion  is  not    On  the 
back  face  of  the  wheel  179,  which  revolves  inlhe  pe- 
riod of  the  moon's  return  to  the  node^  is  soldered  sn 
epicydoidal  rim  of  brass  as  an  edge-bar,  in  an  eccen* 
trical  position  as  it  regards  the  wheel's  arbor;  tods 
forked  piece  of  steel,  on  which  the  lower  end  of  the 
moon's  squared  portion  of  the  stem  rests,  catches  the 
epicydoidal  edge- bar,  which,  during  the  wheel's  mo* 
tion,  makes  the  remote  end  rise  and  fall  altematelji 
proper  quantity  for  giving  the  moon  her  due  Istitodr, 
north  or  south  of  the  ecliptic,  in  every  position  of  the 
earth  :  the  centre  of  motion  of  the  forked  bar  being  i 
pin  in  the  small  cock  into  which  the  wheel's  arbor  ii 
pivoted.     According  to  these  arrangements,  the  threi 
motions  of  the  moon  are  so  united,  as  to  produce  the 
lunation,  and  the  requisite  variationa  of  lattlude,  Tel(v 
city,  and  distance  at  the  same  time;'  a  union  wfaidi 
has  probably  never  before  been  so  completely  elected 
by  such  simple  means.    The  broad  edge  of  the  wheel 
179  has  the  graduations  for  the  latitude,  which  are  in- 
dicated by  the' edge  of  the  monthly  bar.    Above  the 
trains  on  the  monthly  bar  a  large  dial  is  fired,  along 
with  the  wheels  64  and  74  on  the  top  of  the  cross 
bridge*s  tube ;  and  a  cranked  index,  similar  to  the  in* 
nual  index,  has  a  thread  stretched  over  its  open  part 
to  mark  the  day  of  the  moon's  ^ge,  and  other  gndot* 
tions  relating  to  the  tides,  which  may  be  inserted  or 
omitted  according  to  th'e  wish  of  the  maker  or  par* 
chaser.     This  large  dial  has  been  considered  as  transpa- 
rent in  the  drawing,  in  6r6er  to  show  the  sitostioD  of 
the  dotted  ovals,  representing  the  concealed  wheels  sod 
portions,  which  could  not  otherwise  have  been  intelii* 
gibly  described.    The  gradtiations  on  the  table  sre 
such  as  have  reference  to  the  sun,  namely,  a  divided 
ecliptic,  and  corresponding  circle  of  the  sun's  dedins- 
tion ;  with  the  day  spaces  laid  down  in  due  proportien 
and  position,  so  that  there  are  neariy  eight  days  ntore 
in  the  summer  than  in  the  winter  half-year;  and  jUt 
all  the  circular  motions  and  periods,  connected  with 
the  indication  by  unequal  divisions,  are  free  from  er- 
rors, notwithstanding  the  earth's  motion  in  its  ctrctiit 
round  the  sun  has  its  actual  velodty  constanllj  vart- 
ing.     This  apparent  paradox  may  be  thus  easily  solved : 
the  large  wheel  269  has  the  sisse  of  its  teeth  vsryipg 
from  the  aphelion  to  the  jperihelion  points*  of  the  edip- 
tic,  each  way  round,  by  t)m  simple  contrivance  in  the 
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leitfjF  cottmg  anddiYtding  of  the  teetb :  a  pmnt  was  deter- 
btsa  mined  oat  of  the  centre  of  the  wheel,  which  bore  the 
y^  Mine  proportion  to  iu  radiui  that  the  earth's  meao  ra^ 
^^  dm  does  to  its  eoocntrioityy  which  we  believe  in  this 
wheel  was  two  tenths'  of  an  inch»  and  in  this  point  a 
hole  was  drilled  and  broachedt  just  large  enough  to  ad* 
mh  the  arbor  of  the  cutting  engine,  and  then  the  blank 
wheel  placed  upon  this  hole,  as  a  centre,  had  its  con* 
tnte  teeth,  cut  hy  the  engine  in  the  usual  way^  and  the 
regular  increase  and  decrease  of  the  size  of  the  teeth, 
throaghout  each  respective  semidrde,  was  thus  me* 
chanicslly  insured,  without  any  skill  on  the  part  of  the 
operator,  or  poWers  of  the.  engine,  beyond  what  the 
j»nW  number  of  teeth  required  to  be  don^  during  the 
common  operation  of  cutting.  This  work,  we  under. 
»tsnd,  can  be  easily  performed  by  Fayrer  of  Penton- 
ville,  near  London,'  who?e  ^pp^atus  will  enable  him 
to  cC!  a  wheel  into  any  number  of  teeth,  priiuC  •*  ^e^l 
«8  composite,  £nd  to  round  the  teeth,  without  a  file,  at 
the  same  operation. 

A  globular  lamp,  of  Argand's  construction,  is  made 
the  representative  of  the  sun,  and  the  rays  of  light  are 
rendered  parallel,  or  ne&ily  so,  by  a  couple  of  lenses, 
erne  of  which  is  adjustable,  as  in  a  magic  lantern ;  and 
by  these  means  one  half  of  the  globe  nearly  is  illumi. 
natedf  while  the  other  is  in  the  shade,  behind  the  semi« 
circular  terminator,  and  a  lens,  of  small  diameter  and 
form,  is  interposed  between  tht  sun  and  earth,  which, 
being  properly  adjusted,  condenses  the  light  it  receives 
to  a  focus  on  the  surface  of  the  globe,  the  luminous 
point  being  just  one  half  of  a  degree  in  diameter.  This 
luminous  indesc  shows  at  all  times  the  place  where  the 
iUD  is  vertical ;  and  the  addition  of  adjustable  meri- 
dian and  horizon  drcles,  properly  graduated,  afford 
the  means  of  'working  various  problems  connected 
with  the  sun's  place,  such  as  the  time  of  his  rising, 
setting,  and  culminating,  his  declination,  the  length  of 
the  day,  and  end  of  twilight,  &c. ;  besides  which,  a 
small  graduated  quadrant  applied  at  the  zenith,  and, 
passing  through  the  luminous  point,  which  always  re- 
presents the  sun's  place  at  any  moment,  (as  seen  from 
the  centre  of  the  earth,)  will  indicate  his  altitude,  and 
show  his  azimuth  on  the  horizon  circle,  at  any  hour 
of  any  day  in  the  year,  so  that  the  approximate  solu- 
tion of  many  interesting  spherical  triangles  may  be 
performed  in  the  most  natural  way,  from  hour  to  hour, 
as  the  earth  proceeds  in  her  annual  course^  and  at  the 
Same  time  turns  round  her  inclined  axis,  which  is  al- 
ways kept  parallel  to  itself. 

There  is  also  a  small  lamp  carried  occasionally  by 
the  moon's  stem,  with  a  corresponding  lens  to  give  an- 
other luminous  point  for  describing  the  moon's  path 
on  the  face  of  the  earth ;  which  lens  is  kept  in  its  pa- 
rallel situation  in  every  part  of  the  month,  and  rises 
and  falls  together  with  its  lamp,  so  as  to  show  the  va- 
riation of  both  latitude  and  longitude  of  the  luminous 
pcMnt  thus  occasioned.  If  a  celestial  globe  were  sub- 
stituted for  the  terrestrial,  the  moon's  appulse  to  and 
passage  over  the  zodiacal  stars  might  thus  be  pleasing- 
ly represented,  while  both  the  solar  and  sidereal  times 
would  be  pointed  out,  and  nothing  but  the  proper  pa- 
rallax of  the  moon  Would  be  wanting  to  produce  the 
times' (nearly)  of  the  occultations. 

There  is,  lastly,  a  contrivance,  by  means  of  a  drcu«> 
Isr  plate  of  brass,  for.  projecting  the  moon's  shadow 
upon  the  surface  of  the  earth,  to  show  on  what  part  of  ^ 
the  terrestrial  globe  an  edipse  of  the  sun  may  be  ex- 
pected to  be  visible ;  and  a  velodty  is  communicated  to 
this  plate  by  a  lever,  sufficient  to  make  the  shadow  pass 
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over  the  globe,  large  as  it  is,  in  the  requbite  time,  or 
nearly  so.  In  fact,  the  various  problems  usually  work- 
ed on  the  terrestrial  globe^  will  be  solved  during  the 
progress  of  the  year,  by  the  mere  turning  of  the  handle, 
wh^n  the  mtnuli;:  22^  **«"«<>»  drcles  are  properly 
placed  for  the  given  longitude  and  lati tuae.  *  «io  %.«*^ 
at  the  handle,  that  gives  motion  to  the  weekly  hand, 
resembles  the  dial-work  of  a  common  dock  or  watch ; 
the  pinion  18  on  the  daily  aHbor  drives  another  18,  to- 
gether with  a  smaller  pinion  of  8  leaves  fast  to  it,  and 
this  latter  again  drives  the  wheel  56  fixed  on  a  tube, 
that  revolves  in  7.  days  round  the  arbor  of  the  handle, 
,and  its  tube  carries  the  weekly  hand  over  the  same 
dial  that  the  hour  hand  points  to,  near  the  handle. 
When  the  annual  index  is  required  to  be  carried  to  a 
given  day  on  the  large  graduated  rim,  the  pinion  on  the 
long  arbor  is  detached  from  the  large  wheel  by  its 
lifting  screw,  and  the  mechanism  for  preserving  the 
p^allelism  is  then  all  that  remains  in  a  state  of  action, 
in  which  siuiation  the  annual  bar  may  be  pushed  round 
without  using  the  handle;  and  the  change  of  seasons 
may  thus  be  explained  separately  from  the  other  phe< 
nomena.  If  the  luminous  point  is  properly  adjusted, 
and  placed  over  the  first  degree  of  Aries  on  the  globe, 
while  the  annual  inde!K  points  to  the  same,  it  will  tra- 
vel along  and  cover  the  ecliptic  circle  all  round,  as  the 
annual  bar  is  pushed  round  the  table,  and  will  thus 
show  that  the  ecliptic  circle  itself  is  formed  by  uniting 
all  the  points  where  the  sun  is  seen  at  noon  of  each  suc- 
cessive day,  into  one  continued  circular  line,  which  in- 
tersects the  equator  at  an  angle  equal  to  jthe  inclination 
of  the  earth's  axis.  At  the  same  time,  it  will  appear, 
that  the  two  poles  of  the  earth  are  each  presented  to. 
the  sun's  rays  by  turns,  till  the  circle  of  illunaination 
gradually  extends  to  23^  degrees  beyond  the  polar 
point,  and  then  as  gradually  recedes,  till  the  same  ap- 

f^arance  begins  to  take  place  at  the  opposite  pole, 
hus  it  may  be  explained,  by  means  the  most  simple, 
viz.  by  a  union  of  the  paraueOsyn  with  the  inclination 
of  the  earth's  axis,  how  all  the  beautiful  variety  in  the. 
fkce  of  nature,  and  the  regular  succession  of  bountiful 
supplies  for  the  use  of  man  and  beast,  are  wonderfully 
produced  by  the  power  and  wisdom  of  the  omnipotent 
Creator  and  Preserver  of  the  universe. 

Satellite  Machine* 

We  have  already  given  an  account  of  the  wheel  work  Descrip- 
of  some  of  the  machines  that  exhibit  the  revolutions  of  *'on  of  On 
Jupiter's  satellites  by  smgle  pairs  of  wheels,  and  that  ^**"°"'* 
produce  the  proper  periods  nearly  ;  but  we  have  re*  JJJi^i|,e. 
served  to  this  place  an  account  of  a  machine,  into  which 
a  train  of  wheels  is  introduced  for  each  separate  satel- 
lite, and  which  produces  all  the  requisite  motions  for 
not  only  explaining^  but  even  computing  the  occur- 
rence of  the  various  Jovian  phenomena^  with  a  degree 
of  exactness  that  is  truly  surprising.     The  machine  in 
question  was  contrived  and  constructed  in  the  year 
1805,  by  the  Rev.  Dr.  W.  Pearson,  and  may  either  be 
used'as  a  portable  machine,  without  reference  to  the 
motion  of  Jupjter  and  the  earth,  or  may  be  applied  to 
the  stand  of  the  Tellurian  and  Lunarium  united,  when 
aome  of  its  parts  are  dismounted,  and  other  append- 
ices substituted.    We  propose  to  describe  this  machine 
fi^t  in  its  detached  state,  mounted  on  a  small  tripod, 
without  the  motions  of  Jupiter  and  the  earth ;  and  also 
as  forming  a  more  extended  piece  of  mechanism  acting 
in  conjunction  with  the  trains  that  give  motion  to  the  Platk 
two  primaries,  Jupiter  and  the  £art£     Fig.  1.  of  Plate  cccclxi. 
CCCCLXI.  18  a  section  of  a  cylindrical  brus  box,  con-  ^^8-  ^» 
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Fig.  3. 


tuning  the  wheelwork  that  constitutes  the  trains  for  pro- 
ducing the  respective  revolutions  of  the  four  satellitesi 
as  they  regard  Jupiter  seen  from  the  earth.  The  dif- 
ferent ar^rs  are  placed  in  a  straight  line,  that  none 
of  the  wheels  or  pinions  may  be  conr^icd  behind  one 
another ;  bufc  f:g.  g^  which  represents  a  portion 
of  the  circular  cover,  and  explains  the  caliper,  will 
convey  a  clear  idea  how  the  wheels  are  placed  in 
the  interior  of  the  box,  so  as  that  each  pair  shall  be  si- 
tuate properly  for  due  action.  If  we  begin  with  the 
handle,  we  shall  be  able  to  trace  the  transmission  of 
motion  through  the  separate  trains  to  each  satellite ; 
and,  as  incur  preceding  descriptions,  if  we  use  the, 
numerals  belonging  to  the  respective  wheels,  instead 
of  letters  of  reference,  the  drawing  will  be  less  encum- 
bered. The  first  pinion  1 1,  Fig.  3.  is  fixed  on  the  hori- 
zontal arbor  of  the  handle,  and  the  time  of  its  turning 
round  is  assumed  to  be  a  solar  day  ;  this  impels  ano- 
ther similar  pinion  11  on  a  vertical  axis,  through  the 
medium  of  a  wheel  47>  of  which  we  shall  tftke  no  far- 
ther notice  at  present,  than  that  its  teeth  are  formed  to 
act  with  both  pinions,  by  being  rounded  on  the  edge, 
and  also  on  the  face  of  the  wheel ;  the  latter,  pinion, 
therefore,  revolves  also  in  a  solar  day,  and  carries  the 
hour-hand  on  its  upper  pivot,  pointing  to  the  hour- 
drcle  on  the  cover :  this  second  pinion  1 1  appears  in 
the  figure  removed  almost  the  whole  length  of  the 
section  of  the  box  from  the  weekly  arbor,  though  in 
the  box  i^  reaches  wheel  779  when  brought  round  into 
its  place  depending  on  the  calliper,  apd  drives  it  round, 

77 
together  with  its  arbor,  in  rr,  or  7  days.  *  This  week- 

ly  arbor,  the  upper  pivot  of  which  carries  a  hand  to 
point  out  the  seven  days  of  the  week,  is  common  to 
four  other  driving  wheels,  ranged  one  above  another, 
namely,  57,  29,  S9,  and  83,  all  which  are  fast  to  the 
said  weekly  arbor :  between  this  arhor  and  the  centre 
of  the  box,  but  drawn  a  little  to  one  side,  is  made  fast 
a  steel  cylindrical  stem,  rising  perpendicularly  from 
the  bottom  of  the  box,  round  which  stem  four  pairs  of 
wheels  separately  revolve  with  appropriate  velocities, 
being  respectively  impelled  by  the  four  wheels  on  the 
weekly  arbor  already  specified :  the  lower  wheel  in  each 
pair  is  driven,  and  the  upper  one  is  a  driver,  giving 
motion  to  a  fourth  wheel,  attached  to  a  revolving  tube 


in  the  centre.    Henee  it  is  not  difficult  to  perceive,  T.\ 
that  the  four  concentric  tubes,  that  caity  the  bent  snni  ^ 
of  the  satellites,  have  each  the  fourth  or  last  wheel  of 
its  own  train  attached  to  its  lower  extremity ;  andthii 
all  the  periods  are  separately  rproduoed  by  u  mmj  ^ 
trains  of  four  wheels  each,  acting  on  a  uaifonn  lys.  s« 
tem  ;  the  second  and  third  wheels  in  every  train  being  M 
pinned  together,  and  at  liberty  to  revolre  together  ^^ 
round  the  common  fixed  stem.    The  little  ball,  whid  ^^ 
represents  Jupiter,  ts  small  enough  to  be  taken  u  unity       j 
in  the  scale  of  distances  given  to  the  arms ;  but  a  co-       ' 
nical  piece  of  brass  wire  may  be  inserted  on  the  bear. 
ing  stem,  instead  of  Jupiter's  ball,  with  notches  made 
at  the  under  side  for  the  small  satellites  to  pass  through, 
at  the  times  of  their  falling  into  Jupiter's soadow,  while 
a  paper  screen  attached  to  the  box  receives  the  sha- 
dows of  the  moving  small  bodies,  and  exhibits  the  v^ 
rious  ,appe»rsri6es  occasioned^  thereby,  whib^  steady 
!amp,  of  Argand's   construction,  properly  adjusted, 
is  made  a  substitute  for  the  sun.     The  train  whidi 
gives  motion  to  the  annual  hand,  that  indicates  the 
mdnths,  remains  yet  to  be  described ;  and  as  its  only 
use  is  to  regulate  this  hand,  wheels  of  moderste  dt> 
mensious,  such  as  Ferguson  empIo}'ed,  are  chosen  far 
effecting  this  purpose,  without  regard  being  had  to  ei- 
treme  accuracy.    On  the  diurnal  vertical  arbor  is  fixed 
the  pinion  16,  that  drives  the  contiguous  wheel  50 
round  a  small  stud  descending  from  the  cover;  then 
the  pinion  7,  made  fast  to  the  wheel  50,  and  revolving 
with  it,  impels  the  wheel  69  round  a  similar  small  stud 
under  the  cover  with  its  attached  pinion  7 ;  and,  last- 
ly, this  latter  7  turns  the  last  wheel  83  and  its  arbor 
along  with  it,  that  bears  the  annual  hand,  in  the  requi* 
site  period,  namely,  in  a  solar  year.     Thus  each  turn 
of  the  handle  gives  the  proportionate  quantum  of  mo- 
tion to  each  of  the  four  satellites  and  three  indexes,  and 
these  motions  are  all  performed  with  such  precision, 
that  when  the  machine  is  once  adjusted  for  the  respec- 
tive places  of  the  arms  and  indexes,  no  new  recti6ci- 
tion  will  be  necessary  for  several  centuries  back,  or  to 
come.     The  subjoined  table  contains  all  the  particolsn 
necessary  for  affording  full  information  as  to  the  di' 
mensions  and  value  of  the  trains  contained  in  the  box, 
which  are  all  that  are  required  when  the  box  is  mount- 
ed on  a  small  tripod,  as  a  portable  machine. 


Sctdtttn. 

Trains. 

1    Periods  from  tlw  Trains. 

Wheels. 

Diametns. 

Teeth  per  Ineh. 

Wheeb. 

Diametan. 

TeeChpiTlr^.! 

1 

^^x^^  of  7  day,. 

1     19    29    36.41 

57 

49 

1.69 
1.46 

ll.f 
11.2 

29 
139 

0.59 
2.10 

193 
.      163 

2 

3     13     17    54.44 

95 
25 

2.89 
0.74 

11.6 
11.6 

103 
22 

2.53 
0.57 

• 

US 

142 

3 

139          22      ,^ 
29    ^    103- ^^• 

7      3    59    35.99 

29 
61 

1.05 
2.11 

9.5 
9.5 

83 
75 

1.63 
1.46 

1 
169 

75      99    ^^ 
93^37"'^*'- 

16     19      5      2 

97 
21 

2.49 
0.65 

114 
11.4 

.S7 
99 

0.S7 
2.23 

143 

Its 

When  this  machine  is  placed  on  its  small  tripod,  and 
fixed  by  means  of  a  slit  tube  and  clamping  piece,  made 
fast  to  the  under  face  of  the  box,  the  lamp,  which  re- 
presents the  sun,  must  stand  at  the  same  height  on  a 
table  that  the  satellites  and  screen  are,  and  must  occa* 
sionally  be  moved  to  the  right  or  left;  so  that  the  geo- 
centric pUce,  or  shadow  of  Jupiter's  body,  may  fall  to 
the  right  or  left  of  a  small  circle  described  on  the  cen- 

5 


tre  of  the  screen,  as  the  heliocentric  place,  accordingly 
as  the  Nautical  Almanack  gives  immersions  or  emersions 
at  the  time  for  which  the  machine  is  rectified. 

When  the  box  is  dismounted  from  its  small  tripod, 
a^d  made  an  appendage  to  the  table  of  2^  feet  diame* 
ter,  which  carries  the  united  mechanism  of  the  tellurian 
and  lunarium,  the  motions  jof  Jupiter  and  the  earth 
are  then  superadded  to  the  trains  of  the  satellites, 
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etoi7  which  we  hsre  described  above ;  and  a  amall  lamp^  car-  pieces  of  sHt  tube  with  screws,)  are  necessarily  remov.  Plimeury 

HB«''  ried  round  the  sun  by  the  earth's  revolvmg  arm,  while  ed,   and  leave  the  tube  of  parallelism  and  its  little  Mochiues. 

f^  Jupiter  himself  has  also  his  proper  motion^  throws  the  ecliptic  circle  in  their  places,  together  with  the  two  ^TP^^^"^ 

^'^j^  ttudow  of  Jupitor  at  all  times  on  its  proper  geocentric  oontrate  wheels  62  and  6i,  and  their  respective  pinions  ^^"^1)^' 

'  place  OD  the  screen,  for  exhibiting  transits  and  occulta>-  before  described    As  this  small  ecliptic  circle  is  al-  Pearton*/' 

tiona  as  they  occur  naturally  in  the  heavens,  and  thus  ways  kept  parallel  to  the  first  position  given  it,  namely  SauUiM 

supersedes  the  necessity  of  manual  rectifieation  of  the  in  such  a  way  that  its  divisions  continually  accord  with  Machine, 

lamp.    We  shall  now  proceed  to  explain  what  addi-  the  same  divisions  on  the  targe  fixed  ecliptic,  it  be-  P'-'^'rc 

tiaiULl  wheelwork  is  required  to  give  the  machine  the  comes  very  useful  in  showing  the  geocentric  place  of  '^'''^"^ 

advants^e  we  have  here  stated,  together  with  other  ad-  Jupiter  at  any  time  by  the  help  of  a  silk  thread  stretch. 

vantage,  which  wilt  presently  be  manifest..   The  ve-  ed  finom  the  earth's  stem  to  the  stem  of  Jupiter,  atand- 

locity  of  Jupiter  in  his  orbit  is  to  that  of  the  earth  as  ing  over  this  centre  of  the  box,  while  the  heliocentric 

440 :  5217«  as  may  be.  seen  in  our  *'  list  of  planetary  place  of  the  planet  ia  pointed  out  on  the  large  ecliptic 

^  ^'       »      J  .1.    i.     .'     5217  .       J     .  ^y  ***•  cranked  index.    Also  the  angular  disUnce  of 

continuous  fractions,    and  the  fraction  -^  u  reduci-  each  satelUte  from  Jupiter  may  be  seen,  by  referring  its 

4*7        111     _ arm^o  the  circle  surrounding  the  box  beneath  it. 


in«. 
t 
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ble  into  the  train 


-;  if  therefore  the  velocity        We  liave  seen,  that  when  the  annual  bar  of  the  teU 


II  ^    40 
of  the  annual  index,  or 

lanarium  be  diminished  ^^ 

the  radius  vector  of  Juniter,  and  the  ecliptic  circle  will  ^    ^^^  ^  f^-;;^;^^  ;,;;•—  trato,1f  th^whrferb^ 

«rve  to  point  out  Jupiter's  heliocentric  place  instead  ^.^e  to  drive  the  pinions,  will  increa  e  the  velocity  of 

of  the  earth's  ;  but  the  spiral  and  circle  of  the  sun  s  ^u_  «aF*K'«  n^m  thlt  ^..^iL  *i.o  u^^  :^  ♦k-  *  ^^  ' 

„:n  u« fi..-    Tk^  *..:«  a.-  qrk  o>tooo  ^°^  ^'^  ®  *"°*  ^^^  Carries  the  lamp,  m  the  Same  pro- 


declination  will  become  useless.  The  train  for  365.24'222    «rti.H'«»i .  «««:ii  «**«««•«.  .♦fc-,^^:-*-i^r  t     •*    i.    i    *  • 

days,  which  was  explained  in  its  place,  will  become  a  .  rtSfn^rUSZ^^.^^^^^ 
^  '  *f »«..-.-  :r  ™«  "aa  *L.a»«  .u^  ^♦!.^-    ^  ™  period  of  the  wth  without  any  further  cpmpu- 

which  we  find  to  be  the  case  in  the  machine  we 


tation 


part  of  the  train  of  Jupiter,  if  we  add  thereto  the  other 

portion  —  X          ,  to  dipuni-h  its  velocity  in  the  due  •'^  ""^w  describing.    Three  small  columns  ascend  from 
11          40  Jnpiter^s  radius  vecttfr»  at  equal  distances  from  the  cir- 
proportion.     Thus  the  two  trains  taken  as  one,  will  be  cumferenoe  of  a  circle  described  round  the  central  con- 
47     111      94     26       269      S42984S612  trate  wheel  62  under  the  sun,  and  form  the  fixed  sup- 
TZ^~17{>^Ti^  i7r><T7r=      fraornvT'  ports  of  the  wheel  111,  which  wheel  therefore  turns 
11       40      18      10        10           7^^2000  round  the  sun  once  in  Jupiter's  period ;  then  a  hori- 
4530^'  14'*'  S9™'  17.6**.     In  this  case,  the  handle  which  sontal  arm  is  clamped  to  the  sun's  stem,  and  bears  at 
revolved   in  ^  solar  day,  when  inserted  on  the  arbor  its  extreme  end  a  pinion  22  under  it,  in   connexion 
of  18,  the  first  pinion  of  the  earth'a  train »  will  still  re-  with  the  wheel  111 ;  and  the  wheel  94,  attached  to  pi- 
volve  in  the  same  time  as  it  regards  Jupiter's  period^  nion  22  by  a  short  piece  of  revolving  arbor  without 
when  immediately  connected  with  the  arbor  of  11,  Ju«  pivots,  drives  the  tubed  pinion  40,  and  with  it  the 
Piter's  first  pinion.     Accordingly,  when  the  handle  is  earth's  (or  lamp's)  arm  in  a  solar  year.     Thus  a  lamp, 
spplied  to  the  side  of  the  small  box,  containing  the  carried  by  the  small  annual  bar  round  the  sun,  projects 
trains  of  Jupiter's  satellites,  the  arbor  which  it  turns,  the  shadows  of  Jupiter  and  of  his  four  satellites  on  the 
has  a  pinion  of  11  teeth  driving  the  con  trate  wdeel  47>  paper  skreen,  attached  to  the  opposite  side  of  the  box ;  / 
which  we  before  passed  over  in  silence ;  and  the  driv«  and  when  the  geocentric  places  of  the  satellites  are 
iog  wheel  40,  fixed  to  its  vertical  arbor,  drives  ano«  viewed  by  day.light  without  the  lamp,  the  eye  view- 
ther  wheel  111,  which  completes  the  additional  portion  ing  them  must  be  situate  in  the  place  6t*  the  lamp, 
of  Jupiter's  long  train..   The  wheels  40  and  111  are  The  disUnces  of  the  satellites  from  the  body  of  Jppu 
teen  under  the  box  in  both  the  Figures  1  and  3.  *  The  ter  are  given  in  diameters  of  Jupiter*s  tittle  ball,  so  as 
connexion  with  the  earth's,  or  now  the  second  portion  to  correspond  with  the  configurations  given   in  the 
of  Jupiter  a  train,  is  thus  ejected:  The  wheel  111  is  Nautical  Alfananack;  but  as  the  distance  of  the  earth  from 
damped  fast  to  the  upper  end  of  the  tellurian's  diurnal  Jupiter  cannot  be  made  in  a  machine  in  the  same  pro- 
tabe,  that  has  the  pinion  18  at  its  lower  end,  driving  portion,  a  small  hole  is  drilled  and  tapped  in  the  earth's 
the  wheel  94  ;  and  while  its  pinion  10  actuates  the  con*  arm  at  a  short  distance  from  the  sun,  into  which  the 
trate  wheel  26,  the  second  pinion  10,  as  was  l)efore  ex-  lamp's  stem  is  made  to  screw,  and  from  which  the  pro«. 
plained,  Ukes  hold  of  the  large  wheel  269,  which  by  iections  on  the  skrfeen  will  fall  more  correctly,  for  ex- 
its resistance  occasions  the  annual  bar,  npw  the  radius  hibiting  ttie  places  where  the  immersions  and  emer- 
vector  of  Jupiter,  to  revolve  with  its  due  velocity  in  the  sions  take  place  to  the  right  and  lef^  oi*  Jupiter's  bod}^ 
period  above  apecified.     In  the  mean  time,  the  trains,  or  small  circle  on  the  screen,  agreeably  to  his  relative 
which  carry  Jupiter's  satellites  in  their  proper  synodic  position   with  respect  to  the  time  of  hi^  opposition, 
periods,  continue  in  action,  and  thus  all  the  motions  The  synodic  period  of  Jupiter  will,  however,  be  afiect- 
commence  with  the  first  turn  of  the  handle,  and  all  the  ed  very  sensibly  by  the  grand  equation  of  the  centre, 
revolutions  are  performed  with .  reference  to  the  diur-  and  may  accelerate  or  retard  the  day  of  opposition  by 
nal  handle  in  their  exact  relative  times,  and  without  several  weeks ;  on  which  account,  the  inventor  of  this 
any  perceptible  error  in  the  indication  arising  from  machine  applied  a  new  wheel  of  269,  adapted  for  the 
the  length  of  the  trains,  and  the  play  that  is  necessary  eccentricity  of  Jupiter's  orbit,  instead  of  the  one  adapted 
to  prevent  friction.    In  Fig.  3.  tne  lunar  wheels  con-  for  the  earth's  eccentricity.  The  teeth  of  this  fixed  wheel 
nected  with  the  earth's  train  are  not  dismounted,  viz.  for  Jupiter  are  so  distributed,  by  the  eccentric  cutting 
wheels  13,  4^^  and  73,  because  they  do  not  interfere  in  tlie  engine,  that  143  are  contained  in  one  semicircle, 
with  the  new  arrangement ;  but  the  other  parts  of  the  and  only  L26  in  the  other ;  sotliat  the  radius  vector  haa 
lunar  apparatus,  (which  are  fixed  only'  by  clamping  what  is  called  the  eqwUtd  motion  of  Jupiter  thus  me» 


646  PLANETAHY   MACHINES. 

Pimeury  chanicalty  prodaced,  without  affecting  the  motions  and  comptehentive  plan,  may  ^  aid  to  cmnprise  within  Pimmd 

M achioM.  periods  of  the  satellites.    The  eaKh's  arm,  however^  itself  the  planetarium,  the  t*>lliirian,  the  lunirium,  ind  ^>^M 

which  is  destined  to  carry  the  lamp,  derives  its  motion  the  machine  for  Jupiter's  saCeiMites.    As  we  have  given  ^^2^ 

from  Jupiter's  radius  vector,  and  would  also  be  an  descrip^ikxis  of  these  different  machines  in  their  de-  ^^^ 

equated  motion,  constantly  varying  its  velocity,  if  no  tached  states,  we  shall  now  be  able,  we  trust,  to  re&-  pe^g*^ 

provision  were  made  to  prevent  such  improper  effect ;  der  intelligible  mir  account  of  a  madf^ine,  tbit  unitei  otrm. 

but  the  wheel  111  is  also  cut  into  teeth,  gradually  va-  in  itself  the  properties '  of  all  the  otheKS  and  that  is 

rying  in  size  throughout  each  of  ita  two  semicircles,  adapted  for  explaining  the  various  phenocnensof  the 

from  an  eccentric  point  duly  proportioned  to  counter-  solar  system,  aa  far  as  can  be  done  by  mecbsnicsl  rt* 

act  the  inequality  of  motion  given  to  Jupiter*s  radius  presentation. 

vector.    The  motion  of  the  earth's  arm  is  rendered        The  orrery  which  we  propose  to  describe,  b  at  the 
equable,  by  reversing  the  position  of  the  two  wheels  same  time  the  moat  comprehensive,  the  most  correct, 
969  and  111,  so  that  the  smallest  teeth  of  wheel  111  and  yet  the  most  simple,  considering  the  nnmenws  mo- 
shall  be  acting  with  the  pinion  22,  when  the  largest  tions  produced,  of  aiiy  tiiat  has  yet  been  contrived.   It 
teeth  of  wheel  269  are  in  action  with  its  pinion  10,  and  was  constructed  in  the  year  1813,  bv  the  same  artist^and 
vice  versa.      The  pinions  are  so  proportioned,  as  to  underthesamesuperintendent,  as  tne  machines  that  im- 
work  well  enoughs  with  both  the  largest  and  smallest  mediately  precede  it,  and  includes  the  proper  motions  of 
teeth,  which  individually  differ  almost  insensibly  from  the  two  small  planets  last  discovered,  Juno  and  Vests.  In 
each  other ;  but  contiguous  teeth,  taken  by  a  number  this  machine,  for  the  sake  of  simplicity,  all  the  moUoni 
together,  occupy  larger  and  smaller  arcs  in  the  circum-  are  equable,  except  those  of  the  moon  and  Mercury,  the 
ference  of  the  respective  wheelsy  arid  produce  the  de*  latter  of  which  was  at  first  carried  round  by  an  equable 
sired  effect  in  the  motions.    The  small  bearing  piece  motion  in  the  plane  of  the  ecliptic,  but  was  afterwards 
over  wheel  111,  which  carries  the  pinion  22,  may  be  made  to  move  man  eccentric  orbit,  and  in  itsown  pluw, 
clamped  to  the  sun's  stem  in  any  position,  to  Ixiofr  the  as  a  specimen  of  planetary  motion,  by  means  of  whidi 
said  pinion  into  action  with  the  large  or  small  teeui  of  «q2ld  areas  are  passed  over  in  equal  times.  We  shall  first 
111  as  the  adjustment  may  require.  give  a  synoplfc  table  of  the  wheel  work  contained  J2 
In  adjusting  the  positions  of  the  four  satellites,  the  this  machine,  with  the  periods  pfochiced  by  them,  and 
mean  places  may  be  computed  from  the  Tables',  and  their  errors,  and  then  proceed  to  eKplain^  by  reference 
the  arms  placed  accordingly ;  or  the  monthly,  weekly,  to  engravings,  the  positions  of  the  different  pain  sod 
and  hourly  hands  being  adjusted  for  the  immersion  or  trains  of  wheels  that  are  employed  in  the  difierent  psits 
emersion  of  the  first  satellite,  its  shadow  may  be  moved  of  the  machine.    The  construction  is  founded  on  the 
to  the  proper  edge  of  Jupiter's  shadow  by  a  manual  principle  of  concentric  tubes  carrying  the  respective 
adjustment  of  the  arm,  according  to  the  time  given  in  planetary  arms,  or  radii  vectores,  and  in  this  respect 
the  Nautical  Almanack ;  and  then  as  many  turns  and  resembles  the  planetarium  for  equable  motions ;  bat 
parts  of  the  handle,  as  will  bring  the  other  satellites  in  the  planets  that  move  much  faster  and  much  slower 
succession  to  their  respective  times  of  immersion  or  than  the  earth,  have  trains,  while  those  between  the 
emersion,  roust  be  successively  nude  before  the  other  earth  and  Jupiter  inclusive  have  only  pairs  of  wheels, 
arms  are  in  like  manner  adjusted  to  the  proper  edge  of  instead  of  trains,  in  consequence  of  their  velocity  ad- 
Jupiter's  shadow ;  and  when .  all  the  adjustments  are  mitting  of  simple  fractions  of  a  year.     Some  of  these 
finished,  any  number  of  turns  given  to  the  handle  will  pairs  of  wheels  are  the  same  which  we  have  recom- 
cause  the  correspondinff  motions  of  Jupiter  and  of  his  mended  to  be  adopted  in  the  planetarium,  and  the 
satellites,  as  well  as  of  the  earth,  from  whence  they  are  mode  of  applying  them  is  also  the  same ;  so  that  the 
viewed ;  and  all  the  variety  of  the  Jovian  phenomena  description  of  certain  parte  of  the  present  machine  will 
will  be  represented  in  the  most  natural  and  pleasing  illustrate   the  construction   of  the  planetarium  sho, 
manner,  as  well  as  with  the  utmost  precision  as  to  time,  which  is  our  reason  for  not  having  given  an  engraved 
for  ages  past  and  to  come.  drawing  of  the  planetarium  in  a  separate  plate.    In- 

deed,  the  present  orrery  is  so  contrived,  that  its  plane- 
tarium portion  may  be  used  either  with  or  withdat 

The  Orrery,  the  tellurian,   lunarium,  and   Jovian  portions,  by  a 

temporary  disengagement  of  their  respective  trains, 

Descrip.  "^^^   difference  between  a   Planetarium  and  an  without  dismounting  them ;   and  on  many  occasions 

Uon  of  Dr.  Orrery  is  now-  understood  to  consist  in  this,  that  a  it  may  be  desirable  to  confine  the  attention  of  an  an- 

PearsoQ's    planetarium  exhibits  by  wheelwork  the  periodic   or  dience  to  certain  parts  of  the  system,  in  succession, 

Urrery.       tropical  revolutions  of  the  primary  planets  round  the  before  a  display  of  all  the  motions  ia  made  at  once ; 

sun,  without  any  reference  to  their  rotations,  whereas  which  otherwise  would   be   liable  to   confound  tke 

the  orrery  gives,  besides  the  revolutions  of  the  primary  mind,  not  yet  prepared  to  comprehend  the  separate 

planets,  the  revolutions  of  some  or  all  of  the  secon-  effecte  produced  by  the  distinct  parte  of  the  machine. 

daries,  and  the  rotation  of  the  earth,  together  with  the  .  The  firat  orrery  of  this  construction  was  made  in  the 

moon's  anomalistic  revolution,  and  her  revolution  with  short  space  of  two  months ;  and  the  price  put  upon 

respect  to  the  period  of  the  retrograde  motion  of  the  it  by  the  maker,  without  profit  ibrthe  sale,  was  eighty- 

nodes.     Hence  the  orrery,  when  constructed  on  its  .five  guineas. 
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PUneUry  plate  CCCCLXII.  Fig.  1.  exhibits  the  wbeelwork  drives  46,  together  with  28,  nmndihe  annual  arbor;  ?\mm 
Macbmet.  contained  in  the  preceding  Table,  given  in  aection,  on '  and  the  latter,  being  connected  wiA  146,  cairiet  it  ^>^ 
^""''"^^'^^  a  supposition  that  the  concentric  tubes  are  divided  round,  together  widi  its  tube,  in  Henchd'a  period.  -  ^ 
longitudinally,  and  that  one  half  of  each  is  remov-  Thus  «U  the  primary  planets  perform  their  nsMctive^'','* 
ed,  to  show  the  8un*s  stem  in  the  tentre.  In  our  de-  revolutions,  while  the  annual  index,  placed  on  Uteap.*""'^ 
scription  of  this  comprehensive  madiine,  we  propose  per  pivot  of  the  revolving  annud  arbor,  indieiteithe^Tt 
to  direct  the  attention  of  our  readers  to  each  separate  sun's  declination  and  reduction  of  the  ecliptic  to^ccccu 
portion  in  succession,  and  to  begin  with  that  which  equator;  tbeday  of  the  month  in  a  auadraple  spini, 
would  constitute  a  Planetarium^  if  the  other  portions  were  '  and  the  #un's  (or  earth's)  equation  of  the*  centre,  bdng 
not  included.  A  ABB  is  a  cylindrical  brass  box,  twelve  shown  on  a  circular  plate,  seen  under  the  sun,  in  Figun 
inches  diameter  and  three  deep,  supported  by  a  tri-  5.  not  yet  described. 
Plate  pod  or  claw-pillar  of  brass,  as  represented  in  Plate  Hitherto  we  have  oonsidered  the  revoiatiom  of  the 
GcccLxii.  CCCCLXII.  Fig.  5.  within  which  the  wheelwork,  sup-  planets  as  derived  from  the  diurnal  handle,  which  ii 
^'S'  ^'  ported  on  a  strong  brass  plate  CC,  is  made  fast  by  four  the  case  only  when  all  the  different  portions  of  theor- 
small  pillars,  of  which  one  is  dotted,  another  made  black,  rery  ^re  in  motion  together ;  when  the  planetariani 
and  the  two  others  concealed  from  view.  The  handle  part  alone  is  used,  the  diurnal  handle  is  disengaged, 
that  is  assumed  to  revolve  in  a  solar  day,  enters  the  side  and  a  weekly  handle  is  substituted,  whidi  aduata 
'  of  the  box,  and  taking  hold  of  a  horizontal  arbor  H,  those  wheels  only  that  are  not  connected- with  the  dior« 
gives  motion  to  the  diurnal  arbor  F,  by  means  of  two  nal  motion  of  the  earth,  nor  with  Jupiter's  moou. 
small  bevel  wheels  of  24  teeth  each.  At  the  lower  end  This  handle  is  more  convenient  than  the  diomal  has* 
of  this  diurnal  arbor  (which  rests  on  a  small  cork  be-  die  when  the  revolutions  alone  are  exhibited,  on  aOi 
low,  and  carries  the  daily  index  on  its  superior  pivot)  count  of  the  increased  velocity  thus  given  to  the  mof« 
a  pinion  1 5  is  fast,  which  is  the  first  of  the  annual  train  ing  bodies.  We  shall  now  explain  how  this  change  of 
for  producing  a  revolution  of  the  arbor  E  in  a  solar  motion  is  effected ;  whidi  will  reautre  some  conndcr- 
year%  This  train  lies  below  the  strong  plate  CC,  the  ation  to  understand,  as  some  of  the  parts  are  not  fin- 
wheel  leO  and  pinion  S3  being  fast  together,  and  re-  ble  in  the  principal  figure.  The  annual  trsin,  andcr 
volving  on  an  arbor  descending  from  the  under  face  of  the  plate  CC,  is  represented  as  having  the  calliper,  or 
the  said  plate,  and  wheel  6l  revolving  together  with  pivot,  in  a  straight  line,  that  the  wheels  essential  to  be 
pinion  14  on  a  stud  under  cock  L,  (seen  in  Fig.  3.  more  shown  might  all  be  in  view ;  but  in  reality  these  pivou, 
clearly,)  while  the  annual  wheel  241  is  made  fast  to  the  or  studs,  round  which  the  whe^s  reV'o^ve;  are  siuute 
annual  arbor  £.  Thus  the  communication  of  motion  round  the  central  stem  D,  which  is  a  piece  of  Strang 
from  the  diurnal  handle  to  the  annual  arbor  does  not  steel  wire  nine  inches  long.  The  wheel  120,  and  the 
interfere  with  the  planetary  wheels,  which  are  placed  ^^  ,  .  120  ^  ,  ,  . 
above  the  plate  CC.     When  the  wheel  241  is  put  in  ?'«*<>«  23  fast  to  it,  revolve  m  -jy-  =  8  days,  and  the 

motion,  it  carries  round  with  it  the  annual  arbor,  and  common  arbor  on  which  they  are  fixed  carries,  shore 

all  the  wheels  and  pinions  attoched  to  it,  as  bemg  the  ^^e  plate  CC,  another  wheel,  80,  not  seen  in  the  prio- 

denominators  of  all  the  simple  fractions  from  the  earth  ^j    j  g  ^^e^  ^^^  exhibited  In  a  detailed  state  in  Fig.  1 

to  Jupiter,  both  inclusive,  viz.  85,  42,  29.  31,  SO,  and  without  the  dotted  cock  M,  which  is  partly  aeen  in 

14.     These  eight  denominators,  revolving  m  a  solar  pj    j  .  ^j^^^  ^^jg  ^^^^  gQ  ^^^^  ^  ^^^^^    ^j,^  70, 

year,  drive  each  its  numerator  m  the  corresponding  ^^  ^  separate  arbor,  which  is  also  seen  in  Fig,  %  and 

planetary  periods ;  and  as  the  driven,  or  planetary  ^^  ^^^j^,    ^^^^  y^    j^g^  ^^  n,  „p^y  pivot,  iaieen 

wheels,  have  each  a  tube  at  their  superior  ends,  they^  ^^  ^^  ,,.jf  ^f  ^^^  ^ox  in  Fig.  5.  which  will  explain 

also  carry  their  respecUve  planetary  arms  in  their  mie  ^1,^  r^iKtivt  portion  of  this  arbor.     The  pinkn  S3. 

periods.     In  the  planeUrium  above  recommended,  Ve-  ^Yiich  we  have  said  revolves  in  8  days,  impels  another 

BUS,  Mercury,  and  Saturn,  have  each  a  pair  of  similar  gj^jj^r  pinion,  23,  on  a  stud,  seen  only  in  Fig.  S,and 

wheels  acting  m  the  san^e  manner,  so  that  this  part  of  ^^at  impels  a  third  similar  one  on  «  vertical  arbor  pais, 

our  description  will  equally  apply  to  that  more  simple  -      through  a  brass  bar  LL,  the  cranked  part  of  whidi 

machine.     The  first  driver,  or  denominator  of  Venus  s  j,^^  j,  ^^^  obliquely  in  Fig.  1.;  thia  ver^cal  aibor. 

train,  113,  is  attached  \o  the  tubed  wheel  85  of  the  therefore,  turns  in  eight  days  also,  sod  a  bevel  wheel 

earth,  instead  of  the  annual  arbor,  and  drives  wheel  ^^  33  teeth,  fixed  on  its  superior  end,  drives  another 
.    63,  and  under  It  58,  made  fast  together  round  the  an-  '^  ^g      . 

nual  arbor  used  as  a  stud,  and  the  58  in  its  turn  impels  bevel  wheel  of  28  teeth  round  in  seven  days,  (--  oTs] 
the  tubed  wheel  6*4  in  the  period  of  Venus ;  and,  in  \^^      ' 

like  manner,  78,  the  first  driver  of  Mercury's  train,  is  together  with    its    horizontal  arbor,   which  extendi 

made  fast  to  the  64  of  Venus,  and  drives  97  and  108  nearly  to*  the  edge  of  the  box ;  and  when  the  handle 

fast  to  it,  round  the  annual  arbor,  as  round  a  stud,  is  inserted  on  this  last  arbor,  it  consequently  gives  le* 

loosely,   while  the  108  is  connected  with  the  small  ven  days'  motion  to  each  of  the  planets  in  each  tirni. 
wheel  34.    This  last  wlieel,  therefore,  being  fast  to  the.  The  wheel  61,  which  has  been  shown  to  be  one  of  the 

innermost  tube,  revolves  in  the  period  of  Mercury,  and  annual  train,  being  supported  by  a  stud  on  the  lower 

carries  his  arm  next  to  the  sun.     This  innermost  tube  face  of  bar  LL,  is  capable  of  being  brought  into  action 

is  the  lonffest,  and  each  succeeding  tube  decreases  in  with  the  pinion  23  on  the  arbor  ci  wheel  120*  as  m 

length  at  both  ends,  for  the  purpose  of  making  room  Fig.  1.  or  of  being  disengaged  front  it.  While,  in  both 

for  the  arms  above^  and  wheels  below,  successively,  cases,  it  remains  in  action  with  the  eeoond  pinion  S^. 

Thejnotion  of  Saturn  is  derived  from  Jupiter's  last  wheel  carried  by  the  stud  under  the  bar  lA^  ;  for  this  bar  hss 

thus :  The  first  driver  5S  is  attached  to  Jupiter's  I66,  a  limited  motion  round  a  stud,  near  the  annual  arbor, 

and,  revolving  in  Jupiter's  period,  drives  50  and  46  which  takes  the  wheel  61,  carried  bj  thia  bar.  out  o( 

over  it  together  round  the  annual  arbor,  while  46  drives  the  teeth  of  pinion  23,  attached  to  120,  but  soffen  the 

the  tubed  wheel  121  round  in  Saturn's  period ;  and  connexion  to  remain  with  pinion  SS,  carried  also  ^ 

lastly,  Herschel's  wheel  86  is  fast  to  Saturn's  12 1,  and  the  said  bar;  hence  this  wheel  61  can  be  made  to  do 
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iicisry  rm  its  motidn  fVom  either  the  diurnal  or  weekly  han- 
lehinci.  die  M  may  be  required,  by  the  mere  partial  displace- 
^^^^  ment  of  the  bar  LL,  the  exterior  end  of  which  is  fixed 
^^^'  to  either  of  ita  two  positions  by  a  pvesatng  screw  under 
'^''    the  box  ;  and  in  either  situation  the  handle  will  only 
as     tflke  that  arbor  which  corresponds-to  the  civen  position 
euii.  of  the  bar.    Jt  might  be  expected  that  the  pinion  14> 
made  fast  to  wheel  61,  would  also  be  disengaged  from 
the  large  wheel  641  with  which  it  acts,  but  this  effect 
is  not  produced  by  the  motion  of  the  bar  that  bears  it ; 
and  that  is  occasionally  displaced^  becaase  the  centve 
of  the  bar's  motion  is  close  to  the  centre  of  the  large 
wheel,  and  the  pinion  ]4>,  instead  of  being  disengaged, 
onl?  rolls  round  the  circumference  of.  the  large  wheel, 
while  their  teeth  continue  engaged ;   and  thus  it  is  al- 
ways in  a  state  to  perform  its  office^  whichever  of.  the 
two  handles  may  be  used. 

The  next  portion  of  the  orrery  is  the  tellurian^  on 
which  the  changes  of  day  and  nighty  and  vicissitudes  of 
the  seasons  depend,  as  well  as  various  other  geocentric 
phenomena.     Near  the  middle  of  the  vertical  diurnal 
arbor  F,  it  a  wheel,  50,  which  we  have  not  before  n<>- 
ticed,  and  which  drives  another  of  100  teeth,  having  a 
long  tube  attached  to  it ;  this  latter  wheel  stands  nes^t 
above  the  annual  wheel  85,  and  its  tube  surrounds  that 
nf  85»  but  its  motion  is  much  quicker  ;  its  revolution 
being  performed  in  two  solar  days.     Immediately  un- 
der the  wheels  85  and  1 1 8,  which  revolve  together  in 
a  solar  year,  a  cock  M,  seen  dotted  in  Fig.  1.  carries 
another  tube,  which  has  no  motion,  but  which  ascends 
above  the  annual  tube,  and  holds  a  circular  plate,  NN, 
for  containing  the  days  of  the  month,  the  ecliptic  ciN 
cle,  and  the  sun's  equation,  corresponding  to  his  mean 
anomaly  ;  the  earth  s  motion  being  equable  in  this  ma- 
chine. .  The  earth's  arm  is  clamped  fast  to  the  annual 
tube  of  wheel  35t  and  a  contrat?  wheel,  96,  is  made 
fast  by  friction  on  the  tube  of  wheel  100,  revolving  in 
two  days ;  then  two  equal  pinions,  of  eight  leaves  each, 
at  the  opposite  ends  of  a  horizontal  arbor,  lying  under 
and  parallel  to  the  earth's  arm,  Uke  the  motion  from 
wheel  96,  and  give  it  to  another  contrate  wheel  48 
under  the  earth ;  this  smalla*  wheel,  therefore,  would 
revolve  in  an  exact  solar  day  if  the  earth's  arm  had  no 
motion  round  the  sun,  and  the  bevel  wheel  S6,  at  the 
upper  end  of  its  vertical  arbor,  would  give  the  same 
motion  unaltered  to  a  similar  bevel  wheel  S6,  attached 
to  the  earth's  inclined  axis ;  and  thus,  a  turn  of  the 
diurnal  handle  would  produce  a  rotation  of  the  earth. 
But  the  earth's  arm  makes  a  revolution  in  the  period 
of  the  annual  wheel  85,  or  in  365.«423  days,  while  the 
pinion  8  is  connected  with  the  contrate  wheel  96;  this 

pinion  consequently  revolves  -g-  =  ^*  ^™^*  ^"  *  ^^^^ 

by  virtue  of  its  circuit  round  the  sun,  and  these  twelve 
revolutions  are  given  to  the  wheel  48,  by  the  similar 
pinion  of  the  opposite  end  of  the  long  horizontal  arbor ; 

l2  V  8 
hence  the  wheel  48  receives  in  ei)ch  year  — jj-  =   2 

revolutions,  in  addition  to  the  365.2423  derived  from 
the  diurnal  handle;  and  therefore  makes  36724^23  turns, 
which  it  communicates  to  the  earth's  axis  in  the  man- 
ner above  stated;  and  the  earth  would  thus  make 
367^423  rotations  in  a  year  if  there  existed  no  other 
modi6oat'ion  than  what  has  hitherto  appeared.  6ut  we 
■hall  see  presently,  that  one  rotation  in  a  year  is  lost 
by  a  clause  very  similar  to  that  which  adds  two  annu- 
afiy-  A  contrate  wheel,  62,  is  screwed  to  the  fixed 
plate  *NN,  and  the  annual  arbor  carries  another  long 
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horlaontal  arbor  above  it,  with  a  ooople  of  similar   FUaataiy 
pinions  at  the  opposite  ends,  one  of  whicli  is  made  to  ^^•^*"— » 
revolve  by  means  of  its  connexion  with  the  fixed  wheel  t^  f  ^ 
•  62,  and  the  other  pinion  gives  the  same  motion  to  a  ^f^  ^' 
second  contrate  wheel  62,  on  a  tube  that  surrounds  the  rary. 
.  arbor  of  the  48  above  described ;  and  as  the  teeth  of  Platk 
the  second  62  stand  in  an  opposite  direction  to  those  cceetxn. 
of  the  fixed  62,  it  revolves  once  in  a  year  in  a  direction 
suitable  for  preserving  the  parallelism  of  the  earth's 
axis,  which,  therefore,  is  retrograde;  and  as  the  piece 
P9  which  supports  the  earth's  axis,  is  oairried  back- 
wards once  in  a  year  by  the  second  wheel  62,  on  the 
'  tube  ;of  which  it  is  fixed,  the  wheel  86  on  the  axis  is 
carri^  round  the  revolving  wheel  36  that  is  placed  on 
the  arbor  of  48,  and  thus  receives  one  backward  revo- 
lution in  a  year,  and  deducts  a  single  rotation  from  the 
967-2423  rotations  above  explainerl,  and,  in  this  way, 
the  resulting  number  of  the  earth's  actual  rotations  ib 
366.2423,  vis,  a  rotation  in  each  sidereal  day  as  in  na- 
ture. * 

The  sidereal  rotation  of  the  earth  is  converted  into 
a  Bolar  day,  without  any  regard  to  the  wheelwork,  in 
this  way :  the  retrograde  contrate  wheel  62  carries  a 
small  ecliptic  circle  OO,  to  which  the  beaiing  piece 
P  already  refisrred  to  is  fixed,  and  the  earth,  carried 
backwards  by  this  small  ecliptic  while  its  parallelism 
is  preserved,  exposes  every  meHdtan  line  on  it  in  suc- 
oettion  to  the  sun,  as  it  proceeds  in  its  annual  orbit, 
while  a  vertical  solar  ray  travels  once  round  the  globe 
in  the  course  of  the  year ;  and  if  the  earth  had  no  ro^ 
tation  on  its  axis,  the  effect  of  the  parallelism  of  the 
earth's  axU,  as  it  regards  a  star,  or  other  fixed  point  in 
the  heavens,  would  ne  an  annual  sclar  da^  given  to  the 
inhabitants  of  the  earth,  but  in  such  a  way,  that  the  sun 
would  appear  to  rise  in  the  west,  and  to  set  in  the  east 
six  months  afterwards.  This  effect  takes  place  gra- 
dually ;  and  if  we  conceive  it  to  exist,  while  the  earth 
is  making  her  regular  rotations  in  a  contrary  direction, 

we  shall  perceive  that  s^^^Tq^  ^^  V^^  ofa  day,or 

S"^  56.5^  will  be  deducted  from  the  time  of  each  rota* 
tion ;  hence  the  earth  makes  366.2423  rotations  in 
865.2423  solar  days,  the  sidereal  day  being  an  abso- 
lute, and  the  solar  day  a  synodic  or  relative  period. 
This  mode  of  producing  the  proper  number  of  sidereal 
rotations  of  the  earth  in  a  solar  year,  renders  the  ma- 
chine perfect,  so  far  as  the  earth's  position  at  any  given  ' 
time  has  reference  to  the  lunar  and  planetary  pheno- 
mena to  be  viewed  from  her  surface.  The  solar  time 
at  which  any  of  the  phenomena  will  occur  is  indicated 
by  a  hsnd  on  the  pivot  of  the  diurnal  arbor,  pointing 
to  a  fixed  rim,  or  dial  on  the  lid  of  the  box ;  and  side- 
real time  is  pointed  out  by  the  same  hand  on  a  dial, 
consisting  ofa  small  circular,  plate  that  revolves  back- 
ward!! once  in  a  year,  and  meets  the  hand  sooner  every 
day  by  a  space  equal  to  4°**  &6.5^'  This  annual  retro- 
grade motion  of  the  sidereal  dial  is  produced  by  a  very 
simple  contrivance,  thus  :  the  revolution'  of  Jupiter  is 

produced  by  the  wheel  and  pinion    ■>     ,  as  we  have 


14 


14 


already  seen  ;  hence,  reversing  the  position  thus,  -r^, 

and  making  166  tHe  driver,  in  Jupiter's  period,  will 
give  just  a  year's  motion  to  the  pinion  14  ;  therefore 
'Jupiter*s  wh^e!  I66  has  a  pinion  14  acting  with  it, 
when  fixed  to  a  tube  that  Evolves  i^und  the  drumal 
arbor  as  a  stud,  and  the  uppei*  end  of  this  annual  tube 
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Piucurj  carries  the  lideieal  6M  in  its  proper  direction  and  dae 
period,  without  farther  contnvanoe,  and  in  the  moat 
correct  manner. 

We  come  next  to  describe  the  Lunarium  portion  of 
the  Orrery.  ,The  moon's  lunation  is  derived  from  the 
revolving  wheel  of  parallelism  6%  which,  we  have  said, 
moves  once  backwards  in  a  year*  This  part  of  the 
mechanism  will  best  be  explained  by  reference  to  Fig.  4, 
which  gives  the  trains  for  the  lunation,  and  the  period 
of  the  nodes,  in  a  detached  state,  so  that  all  the  wheels 
itiay  be  sera.  Wheel  107  revolves  in  a  year,  by  being 
fast  to  the  retrograde  wheel  of  parallelism  62,  and 
drives  the  pinion  12,  through  the  medium  of  a  pinion 
15,  to  chanffe  the  direction  of  motion ;  and  the.  tubed 
arbor  of  pinion  IS  takes  wheel  86  at  its  upper  end, 
which  wheel  drives  the  lunar,  wheel  62  round  in  the 
lunation,  and  together  with  it  the  moon's  arm  6xed  on 
the  upper  end  of  its  tubed  arbor.  In  like  manner,  the 
period  of  the  moon's  node  is  derived  from  the  annual 
wheel  of  parallelism  62 ;  thus,  the  contrate  wheel  62 
has  its  teeth  rounded  also  on  the  edge,  and  carries  the 
small  wheel  24,  together  with  81,  on  the  same  revolving 
arbor,  which  SI  impels  the  last  wheel  of  the  train  76 
in  the  period  of  the  nodes.  The  wheel  76  is  made 
fast  to  a  diort  tube,  which  revolves  round  the  lunation 
tube,  and  which  supports  the  node's  plate,  that  has  the 
moon's  latitude  engraved  on  it,  and  is  inclined  in  an 
angle  equsi  to  the  angle  that  the  lunar  orbit  makes,  on 
an  average,  with  the  ecliptic ;  then  the  cranked  stem 
of  the  moon  beiug  squared,  descends  through  the  moon's 
arm,  and  rests  on  the  inclined  plane,  so  as  to  be  at  li- 
berty to  rise  or  fall  as  the  moon  is  carried  forwards, 
accordiogly  as  thb  inclined  plate  directs.  The  anoma^ 
listic  revolution  of  the  moon,  on  which  the  change  of 
distance  and  velocity  depends,  is  effected  by  the  train 
carried  by  the  moon's  arm ;  the  wheel  64  is  attached 
to  a  fixed  plate  Q,  on  which  the  moon's  age  is  indi« 
cated,  which  plate  is*  borne  by  a  long,  tube  ascending 
from  a  cock  under  the  moon's  arm,  a  part  of  which  is 
seen  dotted ;  then  as  wheel  67  is  carried  round  the  64^ 
thus  fixed,  in  every  lunation,  the  41  pinned  to  it  drives 
the  46,  in  the  period  of  an  anomalistic  revolution.  The 
revolving  arbor  of  the  last  wheel  46  is  perforated  with 
a  square  hole,  so  as  just  to  admit  the  moon's  squared 
stem  to  pass  without  friction  ;  and  from  this  combina- 
tion the  moon  performs  her  lunation  in  the  proper  pe- 
riod, but  undergoes  all  her  variations  of  latitude  in  the 
period  of  the  nodes,  and  her  variation^  of  velocity  and 
distance,  as  occasioned  by  the  revolving  crank  of  the 
Item,  in  die  proper  anomalistic  period.  Above  the 
small  cock  at  the  remote  end  of  the  moon's  arm,  which 
supports  the  upper  pivot  of  the  perforated  arbor  of 
wheel  46,  is  a  small  circular  dial  R  fixed,  to  which  an 
index  borne  by  the  said  arbor  points,  to  show  the 
apogeal  and  perigeal  points  of  the  moon's  orbit,  and 
also  her  graxui  equation  at  any  specified  time  of  her 
lunation. 

We  proceed,  lastly,  to  describe  the  Jovian  portion  of 

Fig-  i,  the  machine  now  under  consideration.  Fig.  2.  exhibits 
the  weekly  arbor  GG,  which  we  have  before  had  occa- 
sion to  mention,  as  an  arbor  revolving  in  seven  days. 
On  the  middle  of  this  arbor  a  wheel  70  is  seen,  which 
drives  another  wheel  55,  having  a  tube  revolving  next 

55 
to  and  within  Jupiter's  tube,  in  5^  days,  or  —  of   a 

week :  to  the  upper  end  of  this  tube  a  contrate  wheel 

60  ia  clamped  fast,  with  its  teeth  pointing  downwards, 

^    to  take  the  pinion  8  on  a  long  arbor  tast  lies  within 


the  horiaontal  tube^  which- conMittttes  Jupiter's  ndlsi  ?km 
vector,  and  another  similar  pinion  8  at  the  rcnole  cad  HaH 
of  the  concealed  arbor  drives  another  cootrate  wheel  ^"^v 
60,  with  its  teeth  pointing  upwards,  in  order  to  htvc  ^'  ^s 
the  proper  direction  when  moving ;  a  piece  is  cutswsj  "^'^ 
at  each  end  of  the  tube,  or  radius  vector,  to  sUow  the  p^„ 
pinions  to  be  engaged.     Now,  as  the  first  cootnlecooca 
wheelof  60  teeth  revolves  in  5^  days,  thescooodwhsd 
having  60  teeth  and  a  similar  pioion-would  also  r^ 
volve  in  the  same  period,  if  Jupiter's  radius  vector  bid 
no  motion ;  but  as  Jupiter  makes  a  revolution  in  his 

60 
proper  period,  the  first  pinion  8  makes -^=: Torero- 

lutions  during  this  time  by  means  of  its  circuit  ronnd 
the  central  wheel  60  while  their  teeth  are  engaged,  ind 
these  7^  revolutions  are  given  by  the  remote  srmilir 
pinion  8  to  the  wheel  60  at  the  remote  end  of  the  ra- 
dius vector,  which  therefore  has  its  motion  acceJenud 
so  as  to  gain  an  additional  revolution  in  Jupiter's  p^ 
riod,  or  in  4350.72916  days,  which  is  the  period  pio* 

l66 
duced  by -j^  of  .  «,W  ycT.    The  true  ti«.«. 

ployed  by  each  turn  of  the  latter  wheel  6o  may  thers- 
fore  be  thus  ascertained ; 

d.  d,  d.      d. 

as  4330.72916 :  4325.22916 : :  5^ :  5.49S0U. 
Hence  5.493014  must  be  takin  instead  of  5^  daji,  u 
the  period  in  which  the  four  contemporary  wheels  re- 
volve, which  are  made  fast  to  the  common  arbor  of  the 
wheel  60,  just  mentioned ;  and  if  the  acceleratioD  or 
difierence  .OO6986  be  multiplied  by  the  days  sod  pirts 
of  Jupiter's  period  above  stated,  the  product  will  be 
5^  days,  the  whole  amount  of  the  acceleration.  The 
four  wheels  90,  51,  46,  and  20,  or  the  commoD  arbor 
of  wheel  60,  drive  their  corresponding  wheels  £9i  ^1 
60,  and  6I,  fixed  to  as  many  separate  tubes,  in  the  re. 
spectivo  periods  of  the  four  satellites,  and  the  srmsor- 
ned  by  those  tubes  perform  their  revolutions  rouod 
Jupiter  whenever  the  weekly  arbor  is  made  to  revolre. 
The  distances  of  the  satellites  from  Jupiter  are  taken 
from  a  scale  of  which  his^  diameter  is  the  unit,  and  a 
small  lamp,  substituted  for  the  earth,  will  project  their 
shadows  on  a  paper  screen  made  fast  to  a  slender  bar 
that  is  adjustable  on  the  lower  end  of  Jupiter's  steo. 
The  time,  of  Jupiter's  meridian  passage  is  moreorer 
shown  on  an  horary  dial  surrounding  the  weekly  ar- 
bor, by  means  both  simple  and  accurate :  a  pinion  14 
driven  by  Jupiter's  wheel  1 66,  in  a  solar  year,  like  the 
one  w«  before  described  as  carrying  the  sidereal  plate, 
has  a  tube  revolving  round  the  weekly  arbor  G,  wbidi 
carries  an  annual  index  V  round  the  horary  dial  W, 
which  dial  is  made  to  revolve  within  the  weekly  rim 
in  Jupiter's  period,  by  means  of  a  second  wheel  A 
which  by  its  connexion  with  Jupiter's  53,  turns  in  J»- 
niter's  period ;  the  annual  hand,  therefore,  passes  over 
J  upiter's  dial  in  his  synodic  period ;  and  when  tbe 

hand  is  put  to  XXIV  at  the  time  of  Jupiter's  conjai^ 
tion,  the  distance  in  time  of  the  planet  from  tbe  son, 
or  the  time  of  his  southing,  on  any  subsequent  day 
will  be  pointed  out  on  this  dial,  while  the  day  <ir 
the  week  is  indicated  on  the  divided  rim  surroondiog 
it 

It  would  enlarge  our  article  far  beyond  our  prescrib- 
ed bounds,  if  we  were  to  enter  into  a  detsd  of  aB 
the  variety  of  phenomena  that  may  be  illustrated,  ai 
problems  that  may  be  worked  by  this  comprebsnsin 
machine,  when  in  a  proper  state  of  rectification,  with  s 


mij  thmiacb^tmtflmL'i^obe.flndita  ai^pcndages,  mhkh 
itMi'  were  described  in  our  preceding  account  of  .the  ''  Tel^ 
r^  Imun  tnd  Lunariuni  united.''^  This  machine  is  pro- 
^'  perlji  wbftt  Bttjmmn  Martin  denoniiiiialed  one  of  his 
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Mkroeoaait"'Or  world  in  tniniatiHw.  W^^ahaD  Q0Qcla4e  P^Mtarj 

our^eacsiption  by  giviag  such  A  Table  of  Dimenioona  ^^'|*'|^_ 

of  this  machine^  as  will  enable  any  clock^maker  to  ttii-  j)^ ,  p^^^^ . 

dertake  and  accomplish  its  construction.  ton's  Or-* 
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P    L    A 
PLANING  MACHINE,  as  the  term  implies,  is  an 
•  engine  for  effecting  by  machinery  the  operation  of 
'^  planing  timbers*  bMirds,  &c.    Of  dl  the  manual  per- 
formancea  of  a  carpenter  or  joiner,  there  is  perhaps  no 
one  that  ia  more  laborious,  that  emplojrs  more  time,  or 
requirea  leas  skill,  than  that  of  planing;  and  conse- 
quently no  one,  in  which  a  machine  mav  be  more  ad- 
vantageoualy  employed  to  perform  the  umctions  of  the 
artist.     Jt  is,  however,  only  within  a  few  years  that 
any  attenapt  has  been  made  to  produce  an  engine  capa- 
ble o£  this  kind  of  operation ;  the  planing  machine  of 
General  Bentham,  for  which  he  took  out  a  patent  in 
1791,  having  been».we  believe,  the  very  first  essay  that 
was  eirer  made ;  and  this  was  not  attended  with  all  the 
advantage  the  ingenious  projector  had  anticipated.  The 
prin<»piu>  object  in  this  patent  was  to  exonerate  the 
joiner  from  the  charge  he  bad  of  his  tool  in  the  opera- 
tion of  plauDii^t  by  so  adjusting  the  cutting-iron,  that 
it  could  not  but  perform  the  operation  intended  with- 
out reqnirinff  any  of  the  skill  of  the  workman^  and 
thereby  rencfering  a  common  labourer  equally  as  sexw 
viceable  as  the  best  joiner  for  this  fiurpose.     With  this 
view,   tbe  plane  is  made  the  full  width'of  the  boards^ 


P  L  A 
and  on  each  side  of  it  are  fixed  fiUdts  or  cheeks,  which  pianing 
prcgect  below  the  face  of  the  plane  just  as  much  as  it  Machine- 
IS  intended  to  reduce  the  board  in  thickness,  serving  ^  ^ 
thereby  to  guide  the  plane  sideways*  and  to  gage  ita 
thickness ;  because,  when  the  boards  are  reduced  to  this 
amount,  the  fillets  then  rest  on  the  bench  on  which 
the  boards  are  placed,  and  will  no  longer  apply  ita 
edge  to  the  plank.  The  plane  is  kept  down  by  its 
own  or  by  additional  weights  when  necessary,  which 
latter  are  so  contrived  as  to  be  capable  of  having  their 
position  shifted  during  the  time  the  plane  is  making 
the  stroke,  the  pressure  at  first  acting  forwards,  ana 
lastly  on  the  hinder  part,  to  prevent  the  fore-end  dip- 
ping down  tbe  instant  it  leaves  the  board.  By  an- 
other contrivance,  the  plane  is  lifted  up  on  its  returOt 
so  as  to  clear  the  cutting  edge  from  the  wood ;  this  is 
effected  by  a  piece  of  wood  which  acts  as  a  handle  to 
the  plane,  and  to  which  the  power  is  applied ;  it  ia 
placed  by  this  upon  an  axis  extending  across  the  width 
of  the  plane,  ana  carrying  on  each  side  a  short  lever« 
provided  with  rollers  at  their  extremities ;  the  handle 
projects  upwards  Irom  the  plane,  which,  being  fisrced 
forward  by  it,  assumes  an  inelined  position,  as  do  also 
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the  Bhort  levers,  and-^tiieif  rollers  then  rise  above  the 
cheeks  of  the  plane ;  but  when  the  plane  is  drawn 
back  into  an  erect  position,  and  the  levers  moving  with 
it,  their  rollers  project  beneath  the  cheeks  of  the  plane, 
and  raise  it  off  the  bench,  the  plane  being  on  its  re- 
turn borne  by  them. 

The  bench  for  supporting  the  board  during  the  ope- 
ration, has  also  some  peculiarity  in  its  construction, 
which  it  may  be  proper  to  describe.  In  cases  where 
the  boards  to  be  planed  are  winding  and  irregular 
on  the  lower  side,  so  that  they  will  not  lie  flat  upon  the 
bench,  it  is  provided  with  two  sides  that  may  be 
brought  close  upon  the  edges  o£  the  board,  and  hold  it 
steady  between  them,  being  furnished  with  two  or 
more  rows  of  flat  teeth  to  penetrate  the  wood  and  re- 
tain it ;  these  sides  being  so  contrived  as  to  rise  and 
fall  with  the  bench  to  accommodate  the  whole  to  dif- 
ferent thicknesses  of  board.  When  a  very  thip  ^.^)oard 
is  to  be  planed,  it  would  be  liable  to  spring  up  to  the 
iron,  so  as  to  be  reduced  even  after  the  plane  came  to 
rest  with  its  cheeks  upon  the  bench ;  to  avoid  which* 
the  edges  of  the  board  are  to  be  held  by  the  sides  of 
the  bench  above  mentioned ;  but  as  it  would  still  be 
liable  to  spring  up  in  its  middle  part,  heavy  rollers,  or 
rollers  loaded  with  weights,  are  fitted  in  apertures 
made  in  the  plane,  as  near  as  possible  to  the  cutting 
edge,  which  answer  the  intended  purpose  of  keeping 
the  board  down  close  to  the  bench.  For  planing  pie- 
ces of  greater  thickness  at  one  end  than  at  the  other, 
the  cheeks  of  the  plane  are  borne  upon  rulers  of  wood, 
laid  on  the  bench  on  each  side,  the  wood  being  as 
much  thicker  at  one  end  as  the  board  is  to  be  at  the 
other  ;  therefore,  when  the  plane  has  reduced  the 
wood,  the  cheeks  come  to  their  bearing  on  these 
rollers,  and  cause  it  to  move,  not  paraller  to  the  bench, 
but  inclined,  according  as  they  a^e ,  thicker  at  one 
end  than  at  the  other.  In  like  manner,  by  using 
them  of  different  thicknesses  at  the  different  sides,  the 
boards  may  be  made  what  the  workmen  call  feather- 
edged. 

This  planing  machine  may  be  put  in  motion  by 
means  of  a  crank  turned  by  a  mill  to  give  it  a  recipro- 
cating motion ;  or,  on  a  smaller  scale,  it  may  be  work- 
ed by  hand  in  the  usual  manner,  but  as  all  the  adjust- 
ments are  made  by  the  machinery,  none  of  the  skill  of 
the  joiner  is  requisite  in  the  process. 

Planing  Machine  in  the  Rqi^al  Arsenal,  Woolwich,'^- 
Notwithstandincr  the  machine  above  described  pos- 
sessed several  advantages  in  comparison  with  the  man- 
ual operation  of  planing,  yet  it  was  far  from  being  so 
perfect,  or  So  powerful  an  engine,  as  seemed  requisite 
where  lafge  and  heavy  works  were  going  forward.  Ac- 
cordingly, in  the  year  1802,  the  late  ingenious  Mr. 
Braman  invented  a  planing  engine  upon  a  principle 
altogether  different  from  the  former,  and  in  which  the 
operation  was  performed  by  the  rotation  of  a  vertical 
spindle,  and  a  horizontal  wheel  furnished  with  cutters 
and  planes.  The  first  machine  of  this  kind  was  erected  on 
Mr.  Bramah's  own  premises  at  Pimlico,  where  it  is  still 
in  action ;  and  a  second,  which  differs  in  many  important 
points  from  the  former,  was  set  up  in  the  Royal  Arsenal, 
Woolwich,  and  which  has  been  since  considerably  im- 
proved by  various  ingenious  additions  and  alterations' 
by  General  Millar,  the  superintendant  of  the  carriage 
department  in  that  establishment.  Our  drawing  of  ft 
exhibits  the  machine  in  its  present  improved  form. 
Fig.  1.  and  Fig.  2.  Plate  CCCCLXIII.  showing  the  ele- 
vation and  plan;  and  the  rest  of  the  figures,  sec- 


tions,  and  ddineadoos  of  such  parts  ai  teqaiii^iiiitieo*  Piuiif 
lar  illustration*  MKhw. 

In  Fig.  1.  £10,  is  a  solid'bed  of  brick  and  stonework, 
intendeq  to  form  a  foundation  for  the  machine,  and  ri- 
sing one  foot  above  the  groiind«floor ;  6  b  ue  uon 
slides  fixed  firmly  to  the  foundation  stones,  as  shown 
in  Fig.  2.  and  inclining  half  an  inch  IVom  th^  horison- 
tal  line  in  the  whole  length  (for^  feet)  towards  B ;  cc, 
ddy  are  the  moveable  carriages,  on  which  the  wood  ee, 
intended  to  be  planed,  is  supported ;  ^  is  the  cylinder 
of  An  hydraulic  pre8s»  having  two  entrance  |»pei,  g 
and  h,  one  at  each  extremity.     The  piston  rtod  of  this 
press  is  furnished  with  a  rack  ti,  which  works  a  pinion 
j,  under  and  attached  to  the  wheel  w.     Round  this 
wheel  and  the  three  smaller  wheels,  W,  W,  W,  passes  an 
endless  chain,  which  may  be  stretched  at  pleasure,  bo 
as  to  keep  it  to  its  work  by  means  of  a  screw  attached 
to  the  moveable  slider  carrying  the  centr^  wheel.    The 
cylinder  containing  the  condensed  or  compressed  wa- 
ter is  In  an  adjacent  room,  and  therefore  not  shown  u 
the  drawing;   the  water  is,  however,  conveyed  bj 
pipes  to  the  cocks  at  k,  which  are  so  contrived  as  to 
admit  of  the  compressed  fluid  beina;  directed  throorb 
the  pipes  g  or  h^  and  such  that,  when  the  pipe  ^,  Uir 
example,  is  opened  to  the  compression,  the  pipe  h  it 
made  to  communicate  with  the  waste;  hence,  when tlie 
water  enters  at  g,  the  piston  is  urged  forwards,  and 
the  rack,  working  on  the  pinion,  under  the  wheel  •, 
gives  motion  to  the  chain  and  to  the  carriages  Attached 
to  it,  by  a  contrivance  which  will  be  explained  below. 
This  motion  serves  to  bring  the  carriage  cc,  from  the 
extremity  A  towards  B  ;   and,  at   the   same   tine, 
the  carriage  dd  towards  A ;  at  least  when  this  latter 
is  also  attached'  to  the  chain,  but  generally  only  one 
carriage  is  attached  at  a  time ;  the  contriyance  for  at- 
taching and  detaching  the  chain  and  carriages  will  be 
explained  in  a  subsequent  paragraph.     The  carriage 
cc  having  been  advanced  as  far  as  requisite  towards  % 
the  cock  at  k  is  turned,  the  pipe  g  is  opened  to  toe 
waste  water,  and  the  pipe  A  to  the  compression;  the 
carriage  then  returns  towards  A,  the  pipe  h  is  then 
opened  to  the  waste,  and  the  pipe  g  to  compressioo, 
when  the  carriage  again  returns. 

Having  thus  explained,  in  general  terns,  the  metni 
employed  to  give  motion  to  the  carriages,  it  remains, 
in  like  manner,  to  illustrate  the  operation  of  the  plan- 
ing wheel.  In  the  elevation.  Fig.  1.  CC  is  a  strong  ver- 
tical iron  spindle,  carrying  the  horizontal  iron  wheel 
HH,  which  in  its  circumference,  or  rim,  is  pierced  with 
thirty  holes,  furnished  with  twenty-eight  gougts^  or 
cutters,  and  two  planes.  This  wheel,  which  is  pre- 
served horizontally  by  twelve  braces,  ml,  fni,h made 
to  revolve  by  means  of  the  wheel-work  shown  in  the 
figure,  at  the  rate  of  about  ninety  revolntions  per  mu 
nute,  FF  being  the  prindpal  shaft,  or  axle,  connect- 
ed with  a  steam-engine  in  an  adjacent  apartment. 
DD,  Fig.  1.  are  the  sections  of  two  principal  beams 
across  the  workshop  ;  BE,  BE,  two  uprights,  or  pil- 
lars, which  with  the  wood-Work  shown  above  in  the 
figure,  and  two  other  pillars  shown  in  the  transverse 
section.  Fig.  6.  serve  to  give  stability  to  the  raachme, 
and  to  support  the  stout  wire  guard  n  n  nit,  intended 
to  protect  bystanders  from  accident,  to  which  thej 
might  be  otherwise  exposed. 

The  operation  of  the  machine  is  now,  in  its  genenl 
character,  pretty  obvious ;  while  the  carriages  are  piss- 
ing from  one  end  of  the  slider  to  the  other,  by  the  ac- 
tion of  the  hydraulic  press  above  explained,  the  wheel 
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PljAing  is  put  itt  tlipid  rotation,  and  80  adjusted  by  means  of    of  the  cock  A,  FiffS.  3.  and  4.  "which  acts  on  pre*    Planing 
Iichioe.  another  hydrliulic  press,  sliown  in  the  transverse  sec-    ciselj  the* same  pnnciplfe  as  that  last  described,  ex-   Machine.^ 
tion  in  Fig.  6.   that  the  ^ugers  and  planers  attach-    cept  that  the  centre  plug  has  but  ohe  passage  through  ^ 
ed  to  the  horizontal  wheel  HHjust  catches  the  surface  it.     Here  the  pipe  m  n  is  that  which  passes  to  the 
of  the  piece  of  wood  e  e,  in  its  passage  under  it.    llie  bottom  of  the  hydraulic  cylinder  ^  A,    (seen  in  the 
gouges  being  arranged  in  its  rim,  at  different  distances  enlarged  transverse  section)   Fig.  6.  under  the  pis- 
fVom  the  centre,  and  these  being  followed  by  the  two  ton  //,  and  which  may  be  opened  to  the  waste,  or  en- 
planing irons  in  the  rotation,  render  the  surface  thus  trance  pipes,  at  pleasure,  by  means  of  the  handle  k, 
exposed  to  the  operation  beautifully  plane  and  smooth.  Fig.  4.  as  explained  in  the  last  case.      In  the  posi- 
Operaiion  of  the  Oicks.-^We  have  stated  generally,*  tion  shown  in  the  figure,  the  pipe  m  »  is  open  to  the 
that,  by  exposing  the  front,  or  back  of  the  piston,  in  the  waste;  and,  consequently,  the  piston  p,  the  spindle 
hydraulic  cylinder  ^//J  Fig.  I,  2.  to  the  action  of  the  C,  and  wheel  HH,  are  down,  and  the  cutters,  when 
compressed   air  and   water  in  the  condensing   ves-  the  wheel  is  in  motion,  will  act  upon  the  wood  «• 
sel,  the  piston,  with  its  rod  and  rack,  are  driven  either  When  it  is  necessary  to  raise  the  wheel,  in  order  to 
way  at  pleasure ;   let  us  now  endeavour  to  explain'  pass  the  carriages  and  wood  under  it,  or  for  any  other 
the  very  ingenious  contrivance  adopted  for  the  purpose  purpose,  the  handle  k  is  turned  so  that  the  hole  or 
of  producing  this  change^f  action.                                  '  passage  which  now  connects  mn  with  the  waste*  pipe ' 
The  cocks  k,  seen  in  Plate  CCCCLXIII.  Fig.  S.  are  6b,  may  then  connect  it  with  the  entrance  pipe  a  a; 
shown  enlarged  in  Figs.  3.  and  4.  the  former  -being  in  this  latter  case  the  pressure  passing  under  the  piston 
a  plan,  and  the  latter  an  elevation  of  the  same.     Re*  at  k,  raises  the  former,  and  with  it  the  steel  socket  s, 
ferring  to  Fig.  S,  a  a  represents  a  pipe  called  the  in  which  a  pin  projecting  from  the  end  of  the  spindle 
entrance  pipe,  which  is  open  to  the  condensing  cylin-  turns,  whereby  the  latter  and  the  attached  wheel  are 
der  in  another  apartment,  and  in  which  the  water  is  also  elevated  at  pleasure.    So  again,  when  it  is  required 
constantly  kept  under  a  pressure  of  about  14001b.  per  to  lower  the  wheel  po  any  proposed  quantity,  accord- 
square  inch.     The  other  pipe  6  6  is  called  the  waste,  ing  to  the  thickness  of  the  wood  to  be  planed,  th» 
and  is  connected  with  a  vessel  open  to  the  atmosphere,  passage  in  the  cock  must  be  again  opened  to  the  waste, 
and  exposed  only  to  its  pressure.     The  smaller  circle  till  the  wheel  sinks  to 'its  proper  place,  and  then  the 
in  the  cocks  A  and  B  is  a  sort  of  brass  plug,'  having,  cock  being  shut,  by  turning  the  handle  a  semi-quad- 
tbe  former  one  and  the  latter  two,  curving  holes  ef,  ab,  rant^'^it  will  be  retained  at  that  height  till  some  new 
and  c  d.   This  plug  (confining  our  remarks  at  present  to  arrangement  is  called  for.     To  assist  the  workmen  in 
the  cock  B)  may  be  turned  by  means  of  the  handle  this  determination,  the  long  ruler  blm,  Fig.  6.  rests  on 
shown  in  Fig.  4.  the  other  end  of  the  same  serving  as  the  upper  point  of  the  spindle,  and  rises  and  falls  with 
an  index  to  the  workman,  the  upper  plate  having  en-  it;  and  at  ab,  is  a  scale  of  inches  and  parts,  by  whidf 
graved  upon  it,  open,  shut,  backwards,  forwards,  to  in-  he  regulates  the  elevation  and  depression  of  the  wheel. 
dicate  the  position  of  the  handle  in  these  cases.     In  In  order  that  this  motion  may  take  place  without 
Fig.  3.  the  pipe  g  A  leads  to  the  back  of  the  cylinder  throffing  the  wheel  WW  out  of  geer,  a  contrivance  itf 
towards  h,  (Fig.  2.  Plate  CCCCLXIII.)  and  the  pipe  c  i  had  recourse  to,  which  itmay  not  be  improper  to  explain. 
to  the  front  of  the  cylinder  towards  g.     In  the  positioui        Referring,  to  the  enlarged  section.  Fig.  6.  there  will 
therefore,  in  which  the  handle  is  supposed  to  be  placed  be  seen  under  the  wheel  WW,  two  conic  frustums, 
in  the  figure,  the  plug,  or  cock,  is  so  situated,  that  there  the  inside  one  of  which  is  fixed  to,  and  forms  one 
is  an  open  communication  between  the  entrance  pipe  piece  with,  the  wheel,  and  the  exterior  one  is  attached 
a  a,  and  c  t,  leading  to  the  front  of  the  cylinder  g,  while  to  the  timber  frame  above,  and  serves  as  a  socket  for 
the  pipe  g  A  is  open  to  the  waste  bb.     In  this  case,  the  inside  cone  to  turn  in,  and  which  thereby  preserves  ' 
therefore,  the  motion  of  the  piston  in  the  hydraulic  the  spindle  steady  ks  it  revolves.    The  interior  of  the 
cylinder  is  from  g  towards  h ;  the  water  which  had  interior  cone,  has  on  one  side  what  the  workmen  call  a 
previously  been  forced  in  between  the  piston  and  the  feather,  and  which  slides  freely  in  a  groove  in  the 
end  h  being  now  returned  to  the  waste.    The  pis-  spindle,  so  that  the  former  cannot   revolve  without 
ton  having  arrived  at  k,  the  handle  k  (Fig.  4.  Plate  carrying  the  latter  with  it;  at  the  same  time  the  cone 
CCCCLXIII.)  is  turned,  and  with  it  the  brass  plug  cc/a6,  and  spindle  being  free  in  their  motion  up  and  down, 
in  such  a  way  that  c  takes  the  place  of  d,  d  the  place  the  latter  may  be  raised  while-  the  machine  is  in  mo« 
of  a,  and,  of  course,  a  the  place  of  b,  and  b  that  of  c.    In  tion,  without  lifting  the  wheel,  and  consequently  with- 
this  new  position,  therefore,  the  pipe  g  h  will  be  open  '  out  throwing  the  work  out  of  geer.     The  groove  in 
to  the  entrance  pipe  a  a,  and  c  i  to  the  waste  bb;  the  the  spindle  is  shown  at  gg,  the  sections  being  made 
'water,  therefore,  which  in  the  former  position  was  un-  to  pass  through  it. 

der  compression  in  the  hydraulic  cylinder^//,  between        The  other  part  of  the  wheel- work,  and  the  method 

g  and  the  piston,  is  now  relieved  of  that  pressure,  and  of  throwing  the  wheel  out  and  into  geer,  differs  in  no 

is   open   to  the   wa?te;    and  the  compressed   water,  respect  from  common  mill-work,  and   therefore  re- 

ziow  entering  at  h,  will  return  the  piston,  with  its  rod  quires  no  particular  description. 

and  rack,  back  again  towards  g;  when  the  cock  is        Method  of  aitaching  the  Timber  to  the  Carriage,  and 

again  turned   back,   and  the  ^rmer  moUon  repeat-  the  Carriage  to  the  endless  Chain.^^ln  Fig.  7*  is  shown 

ed.       To   effect  this,    the   handle  moves  through  a  a  section   of  the  carriage  enlarged,  passing  through 

c|uadrant,  as  is  .obvious;  and  if  it  be  made  to  move  one  of  the  transverse  screws,  of  which  there  are  se- 

tlirough  only  half  a  quadrant,  then  it  is  evident  that  ven  seen  in  each  carriage  of  the  plan.  Fig.  2.      In 

tlie  bores  in  the  centre  plug  being  excluded  from  any  this  figure  a  a  is  the  masonry,  to  which  is  fixed  by 

communication  with  either  pipes,  the  machine  will  be  6crew«.bolt8  and  nuts,  the  sliders  MM.  £E  are  the  sides 

Ar  rest.     The  hydraulic  cylinder,  rack,  pinion,  and  of  the  carriage^  which  are  strengthened  at  intervals  by 

-w^heel  enlarged,  are  shown  in  Fig.  5.  cross  pieces;  one  of  which,  F,  is  seen  in  the  figure; 

Of  the  Method  of  Raising  and  Lowering,  the  Principal  KK  are  pieces  of  iron,  shown  also  in  Figs.  8.  and  9< 

C-mUing  Wheel  and  Spindle^-^Thh  is  effected  by  means  fixed  to  the  timber  of  the  carriage^  and  serving  to  guide 
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Planiog  it  aloxig  on  the  sliderft^  .nd  to  prarent  it  from  conifig  instructions  from  this  gvett  master,  and  after  hii  dntb    PinD 

Machine   off.    The  upper  part  K  is  fumiUied  with  a  row  of  flat  be  retired  from  Athens,  with  the  view  of  inmviog     I 

pjjj^     teeth ;  and  pieces  of  iron  of  a  similar  sn«ke  are  seen  his  mind  by  travelling.    He  visited  M^gan,  Tbebci,  ^^' 

v^,^.,^^  at  a  and  6.    The  piece  a  has  an  interior  screw,  in  and  Elis.    He  went  to  Magna  Gneda,  to  visit  Philo-  ^^ 

P^j^E^  which  works  the  exterior  screw  C  c,  running  in  a  collar  laus,  Archytas,  and  Eurytas,  the    supporten  of  the  ^~ 

ccccLxiir.  at  C,  so  that  by  turning  this  screw  by  a  wrench  for  Pjrthagorean  school,  add  he  afterwards  pasted  on  to 

the  purpose,  the  piece  a  is  drawn  up  towards  C,  and  Sicily,  to  examine  the  volcanic  phenomena  of  Mount 

presses  the  timber,  when  this  is  of  sufficient  breadth,  Etna.     From  that  island  he  went  to  Egypt  to  aes 

against  the  flat  teeth  inX,  and  thereby  holds  it  fast,  the  mathematician  Theodorus  of  Cyrene;  and,  in  ths 

But  when  the  breadth  is  not  equal  to  this,  then  an  in*  disguise  of  a  merchant,  he  travelled  through  the  whole 

termediate  piece  of  timber  )9  is  mtroduced,  and  the  flat-  kingdom  of  Artaxerxes  Memnon,  and  msde  himielf 

toothed  piece  b  is  screwed  into  a  slider,  and  the  whole  acquainted    with  the  astronomical  observationi  ind 

brought  up  together  by  the  screw  C,  as  before.  computations  of  the  Egyptian  piesta. 

To  attach  or  detach  the  carriage  to  or  from  the  end-        Having  thus  enlarged  his  mmd  by  travelling,  Plato 

less  chain,  a  cUp  Q  L  is  fixed  to  the  cross*piece  F;  Q  returned  to  the  groves  of  Academus,  in  the  vidnityof 

being  whdly  a  fixture,  but  the  other  piece  L  capable  Athens,  where  be  established  that  celebrated  idiod, 

of  motion;  into  this  passes  the  screw,  whose  end  is  over  which  he  presided  for  forty  years.     He  lived  to 

seen  at  K,  and  by  means  of  which  the  jaws  LM  may  the  advanced  age  of  eighty -one,  and  he  is  said  to  have 

be  opened  or  shut  at  pleasure:  when  open,  the  chain  expired  while  he  was  writing,  on  his  birth*day,  sboat 

passes  between  them,  and  the  carriage  remains  at  rest ;  348  vears  before  Christ. 

but  when  thev  are  shut  close,  they  catch  the  chain,  and        The  works  of  Plato,  which  are  numerous,  are  all 

the  carriage  then  partakes  of  its  motion.  Fig.  10.  showa  written  in  the  form  of  a  dialogue, 'excepting  tweWele^ 

the  method  of  fixing  the  gouges  to  the  rim  <yf  the  ters.    The  best  editions  of  them  are  those  of  Fraaoof. 

wheel;  and  Fig.  12.  is  the  wheel  itself  to  the  same  folio,  1609;  and  of  Bipont  12  vols.  8vo.  1788. 
scale  as  the  transverse  section;  Pig.  6.  and  Fig.  11.        For  farther  information  respecting  Plato  and  his 

shows  the  system  of  wheels  at  the  end  A  of  the  plan,  philosophy,  see  BruckeKs  Histonf  <ff  PkUo9(^h,  bj 

Fi^.  2.  also  on  an  enlarged  scale.      The  line  and  Enfield,  vol.  i.  and  ii. ;  the  Article  AcinxMicSi  Vol  1. 

weight  p  p  2,  and  W  are  attached  to  a  plane  wheel,  p.  71 ;  end  Astronomy,  Vol.  II.  p.  588. 
under  the  large  wheel  w,  its  purpose  is  to  fegu-        PLAUTUS,  M.  Accius,  a  celebrated  Latin  conic 

late  the  motion  of  the  carriages ;  for  when  their  mo-  poet,  was  bom  at  Sarsina  in  Umbria.    Haviif^  gone  to 

tion  coincides  with  that  of  the  revolving  cutters,  the  Rome,  he  obtained  both  fame  and  emolument  fi'om  hit 

action  of  the  latter  has  a  tendency  to  urge  the  carriage  dranuitic  compositions ;  but  engaging  in  unsucoefsfnl 

along  too  Quick,  and  when  it  returns  the  motion  is  too  cpmmercial  concerns,  he  was  reduced  to  the  f;resteit 

slow;  the  line  therefore  which  is  attached  to  the  cir-  poverty,  and  was  obliged  to  enter  into  the  service  of  a 

cumference,  serves  by  its  weight  to  retard  the  motion  naker,  who  employed  him  in  grinding  his  com.    He 

of  the  carriage  in  the  former  case,  and  to  accelerate  it  wrote  twenty-five  comedies,  of  which    twenty  ait 

in  the  latter.    During  the  late  war,  when  there  was  extant,  though  some  are  in  a  state  of  consideraUe  mo* 

great  demand  for  gun-carriages,  this  fine  machine  was  tilation.    He  died  in  the  year  184?  before  Christ 
kept  in  constant  employment,  and  both  carriages  were        His  comedies  were  composed  in  pure  and  energetic 

in  perpetual  action;  it  is  now  but  seldom  in  operation,  )an|^uage.    His  wit,  though  sometimes  coarse  and  is* 

and  never  with  more  than  one  carriage  going  at  a  time,  delicate,  was  considered  by  Cicero  as  el^nnt,  refined, 

PLANTS.    See  Botany,  Filicxs,  Fungi,  Mubci,  ingenious,  and  facetious ;  and   durinjg  five  knpdrcd 

HorticultOke,  and  F€ge/a6/e  Physiology.  years  his  plays  commanded  and. received  thehigbeat 

PLASTIC,  from  rXmrrsf,  to  form,  is  a  name  applied  applause, 
to  nature,  as  supposed  to  have  the  faculty  of  formmg  a        The  best  editions  of  his  works  are  those  of  Gnau^ 

mass  of  matter  after  the  shape  of  a  living  body.  vius,  8vo.  Luffd.  Bat.  1664  :  of  Barbou,  12mo.  3  voh. 

PLATA,  La.    See  Buenos  Ayrkb,  Vol.  V.  p.  48.  Paris,  1759 ;  Emesti,  2  vols.  8vo.  Leips.  1760;  and 

PLATINUM.     See  Chemistry,  Vol.  VL  p.  17;  that  of  Glasgow,  3  vols.  i2mo.  1768. 
Metallurgy,  Vol.  XIV.  p.  6% ;  and  the  EtUn,  PhiL        PLAYFAIR,  John,  a  celebrated  Scotch  mathana* 

Journal,  vol.  x.  for  an  account  of  Dobereiner'a  recent  tician  and  natural  philosopher,  was  the  eldest  son  of 

discoveries  respecting  this  metal.  the  Rev.  James  Playfair,  minister  of  the  united  ps* 

PLATO,  a  celebrated  Athenian  philosopher,  was  rishes  of  Liff  and  Benvie,  in  the  county  of  Forfar.   Be 

the  son  of  Aiisto,  an  Athenian,  and  Parectonia.    He  was  born  at  Benvie,  on  the  10th  of  March,  1748; 

was  born  in  the  island  of  JEgmt,  about  428  or  430  be«  and  after  receiving  a  classical  education  under  the  roof 

fore  Christ.    His  original  name  was  Aristocles ;  but,  of  his  father,  he  entered  the  university  of  St.  Andrews 

on  account  of  the  breadth  of  bis  shoulders,  he  received  at  the  age  of  fourteen.    At  this  ancient  seat  of  lesn- 

the  name  of  Plato,    (from  the  Greek  word  «-A#rvf ,  inff  Mr.  Playfair  soon  distinguished  himself  by  the  ei» 

broad.)     Related  on  his  father's  side  to  Cadmus,  and  cellence  of  his  conduct,  as  well  as  the  ardour  of  his 

on  his  mother's  to  Solon,  his  education  was  conducted  application ;  and  so  great  was  his  progress  in  natiird 

with  great  care.    His  body   was  strengthened   with  pnilosophy,  that  Professor  Wilkie,  (the  author  of  the 

athletic  exercises,  and  the  study  of  painting,  poetry,  Epigonuid)  who  taught  that  branch  of  knowledge  in 

and  geometry,  formed  the  occupation  of  his  youthful  the  university,  selected  him  to  teach  hia  class  during 

mind.    The  poems  and  tragedies  which  he  composed  his  indisposition. 

at  this  time  were  on  the  eve  of  being  laid  before  the        In  the  year  1766,  upon  the  death  of  Mr.  Stewsily 

public,  when  his  acquaintance  with  Socrates  banished  Professor  of  Mathematics  in  Mariscbal  College,  Abo- 

ali  his  hopes  of  acquiring  fame  from  his  poetry,  and  in-  deen,  seven  candidates  appeared  for  the  vacant  cbsir. 

duced  him  to  commit  his  productions  to  the  flames.  Among  these  were  the  Rev.  Dr.  Trail,  Dr.  Hamfltoo, 

and  to  devote  himself  entirely  to  the  study  of  philo-  and  Mr.  Playfiur.    The  professorship  was  a  privste 

sophy.    During  the  period  of  eight  years  he  received  foundationi  by  a  Dr.  Liddel,  and  a  choae  in  the  deed 
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lijCiirt  of  foundiUon  was  considered  as  a  direction  to  fill  up 
robfl.  the  vacancy  by  a  disputation  or  comparative  trial. 
Dr.  Reid  of  Glasgow,  Mr.  Vilant  of  St.  Andre ws«  Dr. 
Skene  of  Mariscbal  College*  and  Professor  Gordon 
of  King's  College,  accepted  the  office  of  judges  on 
this  occasion ;  and  afler  a  severe  examination,  which 
lasted  for  a  fortnight.  Dr.  Trail  was  appointed  to  the 
chair.  Mr.  Playfair  was  excelled  only  by  two  out  of 
six  candidates^  viz.  Dr.  Trail  and  Dr.  Hamilton,  who 
now  fills  the  same  chair ;  but  when  it  is  considered, 
that  Mr.  Playfair  was  two  years  younger  than  Dr. 
Trail,  the  result  of  the  election  must  have  been  great^ 
ly  affected  by  that  circumstance  alone;  and  Dr.  Trail 
Amself  has  modestly  remarked,  in  a  letter  to  the 
writer  of  this  article,  that  he  has  always  attributed  his 
own  success  to  this  disparity  of  years. 

In  the  year  177%  when  the  chair  of  natural  philoso- 
became  vacant  by  the  death  of  Dr.  Wilkie,  Mr. 
layfair  again  cherished  the  hopes  of  a  permanent  ap- 
pointment; but  his  expectations  were  a  second  time 
frustrated ;  a  disappointment  which  was  the  more  se* 
vere>  as  the  death  of  his  father  in  the  same  year  had 
devolved  upon  him  the  charge  of  his  mother  and  her 
family.  This  circumstance  appears  to  have  determin- 
ed Mr.  Playfair  to  follow  the  profession  of  his  father, 
to  which  he  had  been  educated,  but  which  his  ardent 
attachment  to  mathematical  pursuits  had  induced  him 
to  think  of  abandoning.  Having  been  presented  by 
Lord  Gray  to  his  father's  living  of  Lifi^and  Benvie,  of 
whichj  however,  he  did  not  obtain  possession  till  Au« 
g[U8t»  1773,  in  consequence  of  a  dispute  respecting  the 
right  of  patronage,  Mr.  Playfair  devoted  nis  time  to 
the  duties  of  his  sacred  ofBce,  to  the  education  of  his 
younger  brothers,  and  to  the  occasional  prosecution  of 
hid  own  favourite  studies.  In  1774  he  went  to  Sche« 
hallien,  where  Dr.  Maskelyne  was  carrying  on  his  in« 
teresting  experiments  on  the  attraction  of  the  moun- 
tains ;  and  while  he  was  enjoying  the  acquaintance  of 
that  eminent  astronomer,  he  was  little  aware  that  he 
should  himself  contribute,  at  some  distant  period,  to 
the  perfection  of  the  result  which  it  was  the  object  of 
this  experiment  to  obtain. 

In  the  year  1777>  Mr.  Playfair  communicated  to  the 
Royal  Society  of  London  an  essay  On  the  Arithmetic  of 
Impossibk  Quantities,  which  appeared  in  the  Transac- 
tions for  that  year,  and  which  was  the  first  display  of 
hia  mathematical  acquirements.  In  this  ingenious  paper, 
which  is  strongly  marked  with  the  peculiar  talent  of 
its  aathor,  Mr.  Playfair  has  pointed  out  the  insufficiency 
of  the  explanation  of  the  doctrine  of  negaUve  quanti* 
ties  given  by  John  Bernouilli  and  Maclaurin,  viz.  that 
the  imaginary  characters  which  are  involved  in  the 
expression  compensate  or  destroy  each  other ;  and  he 
has  endeavoured  to  show  that  the  arithmetic  of  impos* 
aible  quantities  is  nothing  more  than  a  particular  me- 
thod, of  tracing  the  affinity  of  the  measures  of  ratios  and 
of  angles^  and  that  they  can  never  be  of  any  use  as  an 
instrument  of  discovery^  unless  when  the  subject  of 
investigation  is  a  property  common  to  the  measures 
both  of  ratios  and  of  angles. 

The  late  Mr.  Ferguson  of  Raith  having  held  out 
to  Mr.  Playfair  a  very  advantageous  offer  to  superin- . 
tend  the  education  of  his  two  eldest  sons,  the  present 
Robert  Ferguson,  Esq.  of  Raith,  and  Sir  Ronald  Fer* 
guson,  he  was  inducedi  in  1782,  to  resign  his  living 
ibr  this  purposef  and  we  believe  he  never  afterwaros 
exercised  any  of  the  duties  of  the  clerical  office. 

In  the  year  1785,  when  Dr.  Adam  Ferguson  ex- 


cnangeu  tne  cMir  oi  Moral  Fki]mmA>y  tw  ^^,  Ai   y  t* 
Mathematics,  which  was  then  £i.m4  W  d^r  h^^      ^-J^ 
Stewart,  Mr.  Playfair  was  appotoiwJ  ^  w,  V^^^^J^iZl    ^     ^ 
Mathematics,  a  situation  whjch  YhaA  Ia«xi  ?JUr  x.  y*^^ 
object  of  his  ambition,  and  which  he  wa*  m  a  s*m  v  am 
manner  qualified  to  fill.  f^-v.  a^^ 

As  Mr.  Playfair  was  a  member  of  the  Pi<iW/p^i^^ 
Society  of  Edinburgh,  he  became  one  of  t>«e  4^^..mJ 
fellows  of  the  Royal  Society  at  iu  institutum  by  r./*^ 
charter  in  1783.  and,  by  his  services  as  anoffiK«^«M^»uy 
as  well  as  by  his  communications  as  a  member,  Imc  *v^^ 
tributed  most  essentially  to  promote  the  interr%t«  u*A 
to  add  to  the  renown,  of  this  distinguished  body/  Jf^ 
memoir  O/i  the  Causes  which  effect  the  accuracy  nf 
Barometrical  Measurements  ^  was  read  on  the  1st  ^urm 
1784,  and  on  the  10th  January,  1785.  The  mensural 
tion  of  heights  by  the  barometer  was  involved  in 
many  errors.  M.  De  Luc  had  applied  the  inv 
portent  correction,  depending  on  the  temperature  of 
the  atmospherical  column ;  but  when  the  height  was 
great,  and  the  difference  of  temperature  at  the  two  ex« 
tremities  of  the  colunm  considerable,  his  method  of  tu 
timating  the  temperature  was  liable  to  considerable 
error.  Mr.  Playfair  was  therefore  led  to  give  an  ac« 
curate  formula  for  this  purpose,  and  to  investigate  new 
ones,  in  order  to  express  those  other  circumstances  by 
which  the  density  of  the  atmosphere  is  affected.  The 
manner  in  which  he  has  executed  this  task  deservea 
high  praiee,  and  though  the  memoir  is  written  with 
much  perspicuity,  and  contains  many  original  and 
sagacious  views,  it  has  not  been  referred  to,  as  it  ought, 
by  those  who  have  followed  him  in  the  same  field  of 
inquiry. 

On  the  5d  of  April,  1786,  Mr.  Playfair  read  to  the 
Royal  Society  a  Biographical  Account  of  the  Rev.  Dr. 
Matthew  Stewart,  in  which  he  has  displayed  those  ta« 
lents  for  elegant  composition  for  which  he  was  after* 
.wards  so  highly  distinguished. 

In  the  year  1789,  Mr.  Playfair  succeeded  Dr.  Grego<* 
ry  as  Secretary  to  the  Physical  Class  of  the  Royal  Socie* 
ty  ;  and  as  Dr.  Robison,  who  then  filled  the  office  of 
General  Secretary,  was  unable,  from  indisposition,  to 
attend  to  its  peculiar  duties,  the  management  of  the 
society,  and  the  arrangement  of  its  memoirs  for  publi- 
cation, devolved  principally  upon  him. 

The  appearance,  in  1787«  of  the  Traiti  de  fAitrom>- 
mie  Indienne  et  Orienlale,  written  by  M.  Bailly,  the 
eloquent  historian  of  astronomy,  attracted  the  particu- 
lar notice  of  Mr.  Playfair,  who  became  a  complete  coom 
vert  to  the  fascinating  views  which  it  contains  respect- 
ing the  antiquity  of  the  Indian  astronomy.  He  was 
therefore  desirous  of  presenting  to  his  countrymen  that 
particular  view  of  the  argument  which  had  appeared 
to  himself  the  most  striking,  and  hence  he  was  led  to 
compose  his  Remarks  on  the  Astronomy  of  the  Brahmins  f, 
which  was  read  to  the  Royal  Society  on  the  2d  of  March, 
1 789*  The  views  which  this  paper  contains  have  given 
rise  to  considerable  controversy ;  and  (though  we  have 
maintained  the  opposite  side  of  the  question  in  our  ar- 
ticle Astronomy)  we  believe  it  is  now  universally 
admitted  by  the  most  acute,  as  well  as  by  the  most 
learned  astronomers,  that  the  Brahmins  had  skilfully 
adapted  their  tables  to  the  fictitious  epoch  of  the  Ca- 
lyoughan. 

Mr.  Playfair's  next  communication  to  the  Royal  So« 
ciety  was  his  paper  On  tfie  Origin  and  Investigation  qf 
Porisms  {» which  was  read  on  the  2d  April,  179^.  The 
account  which  he  has  here  given  of  this  dasa  of  geome- 


•  SdUhrgh  TrantactkmSf  voL  L  p.  87^131. 


t  Ibid.  vd.  a.  Pi  135—199. 


t  Ilnd.  VOL  iu.  p.  164-.204. 
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Piayfalr,   trical  propoftitions  is  in  every  respect  philosophical,  and  commentary^  it  is  unquestionably  entitled  to  be  r^ihl-  RtyUr, 

John,      removes  all  the  difficulties  which  had  been  so  long  at-  ed  as  an  original  work ;  and  though  the  tiseory  whidi   ^<^^^ 

tacbed  to  them.    This  paper^  however,  contains  only  it  expounds  must  always  retain  the  name  of  the  pbilo- ' 

their  geometrical  analysis ;    and  though  the  algebrai-  sopher  who  first  suggested  it,  yet  Mr.  Plajfair  has  in 

cal   investigation   was   promised   as    a   second  part,  a  great  measure  made  it  his  own,  by  the  philoeophiod 

there  is  no  reason  to  suppose  that  he  ever  prosecuted  generalisations  which  he  has  thrown  around  it;  hy  the 

the  subject  any  farther.     This  loss,  however,  is  the  less  .  numerous  phenomena  which  he  has  enabled  it  to  em* 

to  be  regretted,  as,  in  the  article  Porisms,  which  ilr.  brace;  by  the  able  defences  with  which  its  weakest 

Babbage  has  written  for  this  work,  (Vol.  XVII.)  this  parts  have  been  sustained ;  and  by  the  relation  wiudi 

distinguished  mathematician  has  endeavoured  to  sup-  he  has  shown  it  to  bear  to  some  of  the  best  established 

ply  those  observations  on  the  algebraical  part  -of  the  doctrines,  both  in  chemistry  and  astronomy,    lo  the 

subject  which  might  have  been  expected  in  the  conti-  execution  of  this  great  work,  and  in  the  subsequent 

nuation  of  Mr.  Play  fair's  paper.  improvements  which  it  bad  undergone  during  the  last 

In  the  year  179^,  Mr.  Play  fair  published  his  Ele-  seventeen  years  of  the  life  of  its  author,  he  received 

menis  of  Geomeliy,  which  consisted  of  the  first  six  great  assistance  from  Sir  James  Hall,  Lord  Webb  Sey* 

books  of  Euclid,  with  three  additional  ones  containing  roour,  Dr.  Hope,  Sir  George  Mackenzie>  Mr.  Allan,  and 

the  rectification  and  quadrature  of  the  circle,  the  inter-  Mr.  Jardine ;  and  many  of  the  happiest  of  his  days  were 

section  of  planes,  and   the  geometry  of  solids,  with  spent  in  the  society  of  these  eminent  individuals,  whs 

plane  and  spherical  trigonometry,  and  the  arithmetic  either  accompanied  or  aided  him  in  all  his  geologial 

of  sines.     The  notes  to  this  work  possess  a  peculiar  journies  and  investigations.     The  deep  interest  whidi 

Value;  and  hence  the  work  itself  has  been  held  in  high  these  gentlemen,  in  common  with  all  Mr.  Playfair's 

estimation  for  the  purposes  of  elementary  instruction.  scieptific  friends,  took  in  the  appearance  of  the  second 

During  the  same  year,  Mr.  Playfair  communicated  edition  of  the  IHuslrations,  may  therefore  be  readily 

to  the  Royal  Society  his  Observalionn  on  the  Trigonome-  conceived;  and  it  is  not  easy  to  express  the  regret 

trical  Tables  of  the  Brahmins*  ;  and  some  time  after-  which  they  feel,  that  literary  labours  of  a  m<H«  fleeting 

wards,  on  the  5th  February,  1798,  he  read  to  the  same  kind  should  have  interFered  with  the  completion  of  a 

foody  his  Inveaiisation  of  certain  Theorems  relative  to  the  work,  which  would  have  shed  a  new  lustre  over  his  al* 

Figure  qf  the  Earth  t,  one  of  the  principal  objects  of  ready  honoured  name. 

which,  was  to  consider  the  advantiges  of  comparing  a        Upon  the  death  of  Dr.  Robison,  in  1805,  Mr,  Plaj- 

degree  of  the  meridian  with  a  degree  of  the  circle  per-  fair  was  elected  General  Secretary  to  the  Royal  Society, 

pendicular  to  it,  and  also  with  a  degree  of  the  parallel  and  he  was  also  appointed  his  successor  in  the  chair  of 

of  latitude  by  which  it  is  crossed.        **  natural  philosophy,— a'sit nation  which  hia  mathematical 

The  death  of  Dr.  James  Hutton  in  the  winter  of  acquirements,  and  his  powers  of  perspicuous  itiustrationf 
I797j  gave  a  new  direction  to  Mr.  Playfair's  studies;  rendered  him  peculiarly  qualified  to  fill.  This  event, 
and,  with  some  exceptions,  rendered  necessary  by  his  however,  though  in  every  respect  advantageous  to 
professional  occupations,  the  rest  of  his  life  was  devoted  himself,  interrupted  in  no  slight  degree  the  progress  of 
to  geological  investigations,  or  to  those  kindred  pursuits  his  general  studies.  The  preparation  of  a  oouree  of 
from  which  this  fascinating  study  derives  either  sup-  lectures  on  subjects  which  he  had  only  indirectly  por« 
port  or  illustration.  Attached  by  long  acquaintance  sued,  and  the  composition  of  his  Outlines  of  Natural 
and  similarity  of  opinion  to  the  celebrated  author  of  Philosophy,  which  he  considered  necessary  for  the  oie 
the  Huttonian  theory,  Mr.  Playfair  was  led  by  inclina-  of  his  students  X^  occupied  much  of  that  valuable  time 
tion,  as  well  as  by  duty,  to  compose  a  biographical  me-  on  which  the  higher  interests  of  science  possessed  m 
moir  of  his  departed  friend.  Having  been  in  the  daily  many  claims.  Notwithstanding  these  avocations,  hiisw* 
habit  of  discussing  with  Dr.  Hutton  the  difficult  ever,  he  read  to  the  Royal  Society*  in  January,  1807« 
questions  which  this  theory  involved,  Mr.  Playfair  had  bis  paper  On  the  Solids  of  greatest  Attradion^  ||^--a  sub- 
acquired  a  more  correct  knowledge  of  its  principles  ject  to  which  his  attention  had  been  necessarily  direct- 
than  could  have  been  derived  from  the  writings  of  its  ed  during  his  lithological  survey  of  Scb^hallien,  whicb 
author;  and  he  was  therefore  peculiarly  qualified  to  he  made  in  conjunction  with  Lord  Webb  Seymour,  and 
appear  as  its  illustrator  and  defender.  of  which  he  has  given  an  account  in  the  PkUotophkcl 
'  After  fi\e  years*  labour,  Mr.  Playfair  produced,  in  TrUnsactions  ^ot  \H\\  §.  The  object  of  this  aurvey  was 
1802,  his  Illustrations  of  the  Huttonian  Theori^,  in  one  to  obtain  nn  estimate  of  the  specific  gravity  of  themoun- 
volume  8vo. ;  and  on  the  10th  January,  1S03,  he  read  tain,  in  order  to  correct  the  deductions  of  Dr.  Maske* 
to  the  Royal  Society  of  Edinburgh  his  Biographical  lyne  respecting  the  mean  density  of  the  earth  ;  and  the 
Account  of  the  late  Dr,  James  Hutton.  These  two  works  conclusions  which  this  survey  authorized,  were  dedu- 
added  greatly  to  the  fame  of  their  author;  and  whe-  ced  by  means  of  the  formulsB  investigated  in  the  memoir 
ther  we  consider  them  as  models  of  composition  or  of  already  alluded  to  on  the  solids  of  greatest  attraction, 
argument,  we  cannot  but  regard  them  as  the  produc-  The  leading  problem  in  this  paper  had  been  previous- 
tionf  by  which  the  name  of  Mr.  Playfair  must  be  ly  treated  by  Boscovich,  and  also  by  M.  Sylvabelle; 
handed  down  to  posterity.  All  his  other  writings,  but  Mr.  Playfair  had  never  seen  the  labours  of  either 
beautiful  and  profound  aa  they  are,  can  be  considered  of  these  mathematicians. 

in  no  other  light  than  as  able  and  perspicuous  exposi-        On  the  6th  of  March,  1809,  Mr.  Playfair  submitted 

tions,which  illuminate  the  obscurities  of  science  without '  to  the  Royal  Society  an  ingenious  paper  On  the  PrO' 

extending  her  domains.     But  his  illustrations  of  the  gress  of  Heatj  tphen  commutUcated  to  Spherical  Bodies 

Huttonian  theory  are  marked  with  a  higher  character.-  from  their  Centres  V.  This  paper  originated  from  an  ar- 

Though  brought  out  under  the  modest  appellation  of  a  gument  urged  by  the  late  Dr.  Murray  against  the  fun- 

•  Edinburgh  TratiMaciiont,  vol.  iv.  p.  83—106.  f  Ibid.  voL  t.  pb  3— SO. 

t  Two  volumes  of  this  truly  valuable  work  appeftred  in  181  i ;  the  third  was  left  unfinished,  to  the  great  regret  of  all  his  trienUfic  fiNodi. 
0  EdinhHrgh  Tratuaciwns^  vol.  yi.  p.  187—243.  §  Page  347—377.  f  Ibtd,  voL  vi.  p.  353—370. 
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^t  dasMntal  prhidple  of  the  HuttoDian  theory.  Although 
<"'  Mr.  Playfahr't  defenoe  was  unanswerahle.  Dr.  Murray^ 
who  could  not  be  suppoaed  to  appreciate  th^  mathenuu 
tical  argument,  replied  to  it  at  considerable  length.  A 
second  and  more  popular  paper  was  again  read  by  Mr. 
Piavfair ;  but  he  did  not  think  it  necessary  to  strength-* 
en  his  original  defence  by  any  additional  illustration. 

In  the  year  1805,  Mr.  Plajrfair  laid  before  the  Royal 
Society  a  Biooraphkal  AccdSni  of  the  late  John  RobisoHf 
LLh,  D,  *  and  he  left  behind  him  an  unfinished  memoir 
of  the  late  John  Clerk  of  Eldin,  the  inventor  of  the 
naval  tactics^  which  has  been  published  in  the  9th  vo» 
lume  of  the  Edinburgh  Transactions. 

In  addition  to  the  works  which  bear  Mr.  Playfair's 
name,  he  wrote  various  articles  in  the  Edinburgh  JRe- 
view,  which  he  never  hesitated  to  acknowledge,  and 
some  of  which  have  been  reprinted  among  his  works. 
Of  these  reviewl»,  three  are  particularly  memorable,  as 
indicating  the  peculiar  character  of  Mr.  Playfair's  ta- 
lents^ as  well  as  the  great  versatility  of  his  powers. 
His  analysis  of  the  M^anique  Celeste  of  Laplace,  while 
it  evinces  the  highest  powers  of  composition,  is  at  the 
same  time  one  of  the  choicest  specimens  of  perspicuous 
illustration.      His   review  of  Ijeslie'e  Geometry  (the 
ablest,  perhaps,  that  he  ever  wrote)  is  distinguished  by 
a  masterly  argument  in  one  of  the  most  difficult  topics 
of  abstract  mathematics,  and  has  been  no  less  cele- 
brated for  the  force  and  the  dimity  of  its  satire  f.    The 
review  of  Madame  de  Staei's  Corinne  in  the  same  work 
afibrds  the  clearest  evidence  that  its  author  was  equally 
fitted  to  shine  in  the  field  of  elegant  literature  and  in 
the  walks  of  abstract  science.    Several  other  reviews 
from  Mr.  Playfair's  pen  would  have  been  entitled  to 
notice  in  a  more  extended  memoir  of  his  life,  but  those 
already  mentioned  have  been  selected  as  particularly 
characteristic  of  his  powers  as  a  natural  philosopher,  a 
profound  mathematician,  and  a  cultivator  of  the  lighter 
branches  of  literature. 

At  the  restoration  of  peace  in  1815,  Mr.  Playfair  un- 
dertook a  journey  to  the  Continent,  for  the  purpose  of 
examining  the  stupendous  phenomena  presented  in 
the  geology  of  the  Alps, — of  studying  the  recent  ef- 
fects of  volcanic  eruptions  in  Italy,  and  of  developing 
those  of  more  ancient  convulsions  among  the  extinct 
yolcanoes  of  Auvergne.  Excepting  the  phenomena 
exhibited  in  our  own  island,  which  he  had  personally 
examined,  Mr.  Playfair  had  acquired  his  geological 
knowledge  principally  from  books ;  and  it  was  there* 
fore  desirable,  before  the  republication  of  his  favourite 
wrork,  that  his  views  should  receive  those  modifications 
wkich  the  study  of  nature  in  her  grandest  forma  could 
not  fail  to  suggest  With  this  view  he  spent  about  se- 
venteen mcmths  in  France,  Switzerland,  and  Italy,  busi- 
ly engaged  in  geological  observations ;  and  he  returned 
to  £dinburgh  in  the  end  of  1816,  eager  to  embellish  and 


complete  the  great  fkbric  whtdi  it  had  been  the  bust-   P/nyrair, 
ness  of  his  life  to  rear.  «^<>h"- 

Unfortunately,  however,  for  the  Huttonian  School, 
Mr.  Playfair  had  been  urged  to  draw  up  a  disserta- 
tion  on  the  progtess  of  mathematics  and  physics  for 
the  Supplement  to  the  Encydopsedia  Britannica ;  and 
the  composition  of  this  paper,  as  his  nephew  informs 
us,  interrupted  the  execution  of  the  second  edition  of 
his  Illustrations  t'  This  dissertation,  the  first  part  of 
which  Mr.  Playfair  did  not  live  to  finish,  is  marked 
with  the  able  but  now.faultering.  hand  of  Jts  distin- 
guished author.  In  the  70th  year  of  his  age,  and 
haunted  with  the  image  of  his  unfinished  work,  the 
drudgery  of  compilation  must  have  been  irksome  to  a 
mind  less  anxious  than  his,  and  conscious  that  it  was 
exhausting  its  powers  on  an  arena  where  no  laurels 
could  be  gained,  The  history  of  the  mathematical  and 
physical  sciences  had  been  already  exhausted  by  the  vo- 
luminous and  profound  labours  of  Montucla.  The 
Abb6  Bossut  had  gleaned  its  choicest  fiowers,  and  pre- 
pared them  in  nervous  and  simple  rhetoric  for  the  taste 
of  less  laborious  students ;— snd  thit  branch  of  the  his- 
tory of  physics,  for  which  Mr.  Playfair's  talents  were 
peculiarly  adapted,  namely,  the  history  of  astronomi* 
cal  discovery,  had  been  illustrated  by  the  brief  yet 
pNowerful  narrative  of  Laplace,  by  the  rich  and  discur- 
sive eloouence  of  Bailly,  and  by  the  varied  and  search- 
ing erudition  of  Delambre.  A  field  thus  pre-oecupied, 
and  on  which  learning  and  genius  had  cast  their  rich- 
est ofiferings,  was  not  likely  to  be  chosen  by  Mr.  Play- 
fair for  the  display  of  his  own  powers.  He  undertook 
the  task  to  which  he  had  been  urged ;  and  that  part  of 
it  which  Providence  allowed  him  to  execute,  he  execut- 
ed with  his  usual  judgment  and  discrimination. 

Some  time  after  his  return  from  the  Continent,  Mr. 
Playfair  read  to  the  Royal  Society  a  paper  On  Volcanoes, 
which  excited  grei^t  interest,  but  whicn  is  neither  men- 
tioned in  his  life,  nor  ^printed  along  with  the  rest  of 
his  works.  On  the  Sd  December,  1818,  he  likewise 
communicated  to  the  same  body  his  Description  of  the 
Slide  of  Alpnach,  which  has  been  published  as  an  ap- 
pendix to  his  life.  These  two  communications  were 
an  earnest  of  the  stores  of  valuable  information  which 
he  had  accumulated  during  his  travels,  and  v^hich 
he  meant  to  give  to  the  world  in  a  series  of  detach- 
ed papers.  His  health,  however,  had  been  for  some 
time  on  the  decline;  and  in  the  winter  of  1818-^ 
1819  his  labours  were  often  interrupted  by  a  severe 
attack  of  a  disease  in  the  bladder,  which,  at  his  advan- 
ced period  of  life,  it  was  not  easy  to  subdue.  An  in- 
terval of  health  soothed  for  a  while  the  anxieties  of  his 
friends ;  but  it  was  only  a  deceitful  precursor  of  the 
faUl  attack  which  carried  him  off,  on  the  19th  July, 
181 9t  in  the  72d  year  of  his  age*  The  various  public 
bodies  with  which  he  was  connected  followed  his  re- 


•  JSdMmr^  Transactkm,  vol  visi.  p.  49&— 589. 

-f-  M.  Iiegeodrc,  ooe  of  the  fint  of  modiwn  geooicten,  hai,  both  privatdjr  snd  pablidy,  ezpmied  his  particular  admixatioa  of  this 
criiicinn.     iSeehis  Ekmentt  ofGeometry^  fingliah  ediL  p.  237. 

^  **  The  other,  which  was  ths  fint  conceived,  but  interrupted  in  the  execution  by  the  dissertadon*  was  a  second  edition  of  the  Illustrations 
of  tbe  Huttonian  Theory  of  the  Earth,  llits  edition,  of  much  greater  magnitude  than  the  former,  was  likewise  completely  different  in  the 
srrmngement  of  its  contents.  It  was  intended  to  commence  with  a  description  of  all  the  weU-authenticated  facts  in  geology,  collected  dur- 
ing bis  esteosive  reading  and  personal  observation,  without  any  mixture  of  hypothesis  whatever.  To  this  followed  tbe  general  inferences 
wluch  may  be  deduced  from  the  facts,  an  examination  of  the  various  geological  systems  hitherto  ofibred  to  the  world,  and  the  exclusion  of 
tboar  which  involved  any  contradiction  of  the  principles  previously  ascertained^  while  the  conclusion  would  have  presented  the  development 
of  ihc  fcystnn  adopted  by  the  author,  and  the  application  of  it  to  explain  the  phenomena  of  geology.  It  must  be  viewed  by  every  one  as  a 
gremt  loss  to  science  that  this  design  was  never  completed ;  for  such  an  analysis  of  voyages  and  travels,  such  a  description  of  geological  p)ie<. 
fiofn«iia«  such  a  system  of  physical  geography,  as  would  have  been  contained  in  the  first  division  of  this  work  we  can  scarcely  hope  to  aee  ; 
And  where  is  to  be  found  the  geologist,  who  will  bring  to  the  execution  of  tbe  theoretical  part  (he  candour  in  the  search  of  truth*  the  habitt 
c£  aqconte  rCMooing*  snd  the  power  of  employing  tbe  mathematieal  sciences  as  a  test  of  the  soundness  of  his  condusions,  all  ptMiiwiStd  in  so 
lu^  •  degree  by  Mr.  Playiiur.**  INqgrsspMos/  Aseomt,  ^c.pr^/M  to  tfie  Works  ofihe  AtUhoft  p.  ludv. 

WOI«.  ZVI.  PABT  II.  ^4K 
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Pteiftdet,  mains  to  the  grave,  and  testified  the  respect  which  thev  then  at  Misentitn  with  the  fleet    The  death  of  Plmy  n 

I         cherished  for  that  rare  union  of  worth  and  talents  which  look  place  in  the  56th  year  of  his  age.    Hit  works  ttt  T« 

'*rmL*''*  marked  the  character  of  this  much  esteemed  and  deep-  m  follows:  1.  On  the  Use  of  the  Javelin  on  Hone. 

^''     I7  lamented  philosopher.  back.    3.  On  the  Life  of  Pomponiua  Secundut.   s.Of^' 

JFor  a  fuller  account  of  the  life,  writings,  end  cha-  the  Wars  in  Germany,  88  books.    4.  On  Oratory,  S  ^ 

racter  of  Mr.  Playfair,  the  reader  is  referred  to  an  edi-  books.    5.  On  Grammar,  8  books.    6.  On  the  History 

tion  of  his  works  pubKsbed  by  his  nephew  Dr.  PJay-  of  his  own  Times,  81  books.     7.  On  Natural  Hiitory, 

fair,  in  3  vols.  8vo.  and  to  a  biographical  memoir  which  87  books.    The  only  one  of  these  works  which  is  »• 

will  probably  appear  in  the  tenth  volume^of  the  Trans^  tant  is  his  Natural  Hisior^,  which  is  regarded  as  one 

actions  nf  the  Royni  Society  of  Edinburgh.  of  the  moat  valuable  remains  of  antiquity.    PKny  ii 

PLEIADES.     See  Astronomy,  vol.  ii.  p.  759.  said  to  have  written  160  volumes  of  annotations  on  the 

PLEURISY.    See  Medicinc,  vol.  xiii.  p.  758.  different  authors  which  he  read  ;  and  one  LartiusLo. 

PLICA  PoLONicA,  or  Trichoma,  is  the  name  of  a  tinus  is  said  to  have  offered  a  sum  equal  to  £3242  Ster* 

disease  of  the  hair  endemic  in  Poland,  and  some  of  the  ling  for  these  notes. 

neighbouring  countries,  in  which,  from  the  deposition  •    The  best  editions  of  Pliny  are  that  of  HardoDtfit, 

of  morbid  matter,  it  becomes  matted  together,  so  as  to  8  vols.  fol.  Paris,  1 728  ;  that  of  Frantsiua,  10  Tok. 

form  masses  which  cannot  be  unravelled.  'The  moat  gvo. Lips.  1778;  of  Brotier» 6  vols.  ISma  Paris,  1779; 

palpable  signs  of  the  commencement  of  this  disease,  are  and  the  Variorum  edition,  8va  in  8  vols.  Lips.  1778- 

clammy  sweets  and  a  sensation  of  lightness  about  the  1789. 

head.    A  greasmess  collects  on  the  hairs,  and  their  •    PLINY  the  Younobh,  Caiits  Punius  Cscilici 

smell  becomes  disagreeable.    A  morbid  matter  is  depb-  Sbcundus,  was  the  son  of  L.  Csecilius,  by  a  sister  of 

sited  upon  them,  and  sometimes  in  such  a  quantity  that  the  elder  Pliny,  and  was  bom  at  Gomo,  in  the  rei^  if 

they  burst ;  but  it  is  not  true  that  blood  either  flows  Nero,  A.  D.  6S.     Having  been  adopted  by  hii  andr, 

out  of  them,  or  that  they  bleed  when  cut    The  hair  he  inherited  his  estates  and  his  MSS.     He  wuedi- 

on  the  other  parts  of  the  body  is  sometimes  affected,  cated  under  Quintilian,  and  at  the  age  of  nineteen  k 

This  very  remarkable  disease  prevails  at  present  in  went  to  the  bar,  where  he  distinguished  bimKlfto 

Tartary,  White  and  Red  Russia,  Lithuania,  and  in  the  sueh  a  degree,  that  he  and  Tacitus  were  reckoned  tW 

country  from  the  source  of  the  Vistula  to  the  Carpa-  greatest  orators  of  the  age.     In  the  reign  of  Domitiai 

thian  mountains.     See  Colebert's  Precis  Thiorigue  el  he  filled  the  offices  of  questor,  tribune  of  the  people. 

Pratique  sur  le$  Maladies  de  la  Peau,  p.  93,  and  the  and  praetor.    Nerva  made  him  president  of  the  Sitor- 

Manchester  Memoirs,  vol.  iv.  part  ii.  nian  treasury ;  and  in  the  third  consulate  of  thecDi 

PLINY  THE  ELniR,  Caius  Plinius  Secundus,  a  peror  Trajan,  he  was  named  on$  of  the  honorsrycon. 

celebrated  Roman  author,  was  bom  at  Verona  in  the  suls.     He  was  next  appointed  to  the  care  of  thediaw 

reign  of  Tiberius,  in  A.D.  28.     Pliny  distinguished  nel  and  the  banks  of  the  Tiber,  and  afterwards  be  aIv 

himself  early  in  the  field,  and  after  having  been  made  tained  the  augurate,  and   then  the   prooonsolite  ii 

one  of  the  augurs  of  Rome,  he  was  sppointed  governor  Rithynia,  in  which  last  situation  he  wrote  his  ftmoa 

of  Spain.     Though  he  was  not  insttentive  to  his  pub-  letter  to  Trajan,  respecting  the  primitive  Christiari 

lie  duties,  yet  every  leisure  moment  that  he  could  com-  The  history  of  Pliny,  after  his  return  from  Bitbm 

mand  was  devoted  to  literature  and  science.     His  ha*  is  not  known ;  but  it  is  supposed  that  he  died  »bo^ 

bits  of  industry  were  so  great,  that  he  availed  himself  the  year  A.  D.  1 1 8,  in  the  58d  year  of  his  age. 
t)f  every  portion  of  his  time.    At  his  meals,  and  while        The  works  of  Pliny  consist  of  his  Epistles  in  Ia 

he  was  dressing,  one  of  his  servants  read  to  him  :    He  books,  and  his  Panegyric  on  Trajan,  which  was  p 

constantly  inserted  in  a  memorandum  book  notices  of  nounced  at  bis  appomtment  to  the  honorary  codboj* 

all  the  information  which  he  thus  acquired,  and  he  ship.  The  besteditionsof  his  works  are  that  of  Geoff 
'went  from  place  to  place  in  a  sedan,  that  he  might  read 
on  the  road. 

'  When  he  commanded  the  fleet  at  Misenum  in  the 
month  of  August,  A.  D.  79,  he  was  startled  at  the  sud- 
''^en  appearance  of  a  cloud  of  dust  and  ashes,  and  be* 
ing  ignorant  of  its  cause,  his  curiosity  was  so  great 
that  be  instantly  set  sail  in  a  small  vessel  towarda 
Mount  Vesuvius,  which  he  observed  in  a  state  of  vio-« 
lent  eruption.  Although  the  inhabitants  were  flying 
from  the  coast  to  avoid  the  danger,  yet  he  ordered  his 
pilot  to  steer  directly  across  to  Stabiae,  where  his  friend 
Pomponius  had  a  villa,  and  having  landed,  he  passed 
the  night  at  his  house.  Fresh  showers  of  ashes,  how* 
ever,  had  nesrly  blocked  up  his  apartments,  and  the 
walls  of  the  house  were  shaken  with  earthquakes,  so 
that  he  was  compelled  to  quit  it  early  in  the  morn- 
ing. A  contrary  wind  preventing  him  from  return- 
ing to  Misenum,  and  the  violence  of  the  eruption 
having  increased,  the  fire  at  last  approached  the  place 
where  he  had  taken  shelter  to  make  his  observations. 

He  now  endeavoured  to  escape ;  but  though  supported  at  Cheronea,  in  Bceotia,  about  the  .begriiming 

by  two  of  his  servants,  he  at  last  fell  down,  and  was  suf-  reign  of  Nero.    He  is  supposed  to.  have  first 

focated  by  the  sulphureous  flames  by  which  he  was  eiv-  Rome^  and  other  parts  of  Italy  1  in  a  public 

veloped^    Three  days  after,  his  body  was  found,  and  but  he  afterwards  re*visited  that  capital,  and 

decently  interred  by  his  nephew^  who  happened  to  be  ed  a  school^  which  was  well  frequented.    TV 


8vo.  Lips.  1770,  and  of  Lalleraand,  l^mo.  Paris.  Tk  | 
Variorum  edition  of  the  Epistles,  by  VeeBbusius,Lifii  1 
fiat.  1667,  is  excellent,  and  also  Schwarta's  sepm 
edition  of  the  Panegyric,  in  1746,  in  4Co.  TheEpifiiJ 
of  Pliny  have  been  translated  into  English  by  im 
Orrery  and  Mr.  Melmoth.  The  translation  of  tlic  hdl 
has  been  much  admired » 

PLOTTI NG.    See  Surveying. 

PLOUGH.    ^See  Aoriculture,  Vol.  I.  p.  m 

PLUM-TREE.    See  HoRTicuLTuaB^  Vol  XI. 
206. 

PLUMBAGO,  or  Graphite.  See  ChbmistrtJi 
VL  p.  IL  and  Mineralogy,  Vol.  XIV.  p.  517« 
account  of  the  black  lead  mines  of  England  aod 
land,  by  Professor  Jameson,  will  be  found  in  the 
burgh  PhUosophical  Journal^  vol.  i.  p.  1  SO ;  and  1 
count  of  the  fusion  of  plumbago,  by  Profiesior 
man,  will  be  fotind  in  the  same  JourDid»vol 

179. 
PLUTARCH,  an  eminent  Greek  author,  was 


PLYMOUTH. 
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ith.  peror  TrajKn  rifised  liiiii  tothe  office  of  consul^  and  ap* 
^J  poifited  him  govemor  of  Dlyricum.  Upon  ihe  death 
0f  his  benefactdr,  he  Teturned  to  his  native  village, 
where  he  lived  respected  by  all  sround  him«  and  ooin<« 
posed  in  peacefal  retiremeift  his  moral  pieces,  and  the 
celebratea  Lives  which  have  imnortalrzed  his  name. 
He  died  at  an  advanced  ase,  in  the  year  A.  D.  140. 
The  best  editions  of  his  woru  are  those  of  Frankfort, 
8vol8.foL  1599;  aid  of  Stephens,  (>  vols.  8va  1572. 
The  Lives  were  edited  separately  by  Reiske,  in  13 
Tols.  8vo.  Lips.  1775. 
PLUVIMETER.    See  MsnoROLoov,  vol.  xiv.  p. 

152. 

PLYMOUTH,  a  large  and  populous  sea*port  boi> 

rooah  and  market  town,*  in  the  hundred  of  Robor- 

ongh,  and  deanery  of  Plympton.  is   situated  at  the 

extreme  south-west  comer  of  the  ouonty  of  Devon, 

between  the  estuaries  of  the  rivers  Tamar  and  Plym, 

and  from  the  latter  of  which  it  takes  ^its  name.     Its 

mean  latitude  is  50*  22'  1 4*  north,  and  mean  longi« 

tode  V  T  ^l'^  west;  it  is  214  miles  from  London^  and 

45  from  £xeter,  the  county  town. 

Its  ancient  name 'was  Sutton,   (t.  e.  Southtown); 

'    but  as  early  as  18BS,  it  appears  to  have  been  ocea^ 

7    sionally  called  Plymouth,    According  to  Leknd,  the 

town  in  the  reign  of  Henry  II.  was,*'  a  mene  thing 

as  an  inhabitant  for  fiscbars."     In  1253,  a  market 

was  established ;  and  in  ld77f  1S88,  1400,  and  140S, 

:    it  was  attacked  by  the  French,  and  at  the  latter  period 

:.    600  houses  were -said  to  have  been  destroyed.     In 

>     1588,  the  celebrated  Spanish  armada  appeared  off  the 

V"  port ;  and  the  spot  is  still  shown,  where  the  great  Sir 

«    Frauds  Drake  first  received  intelligence  of  it,  being 

;.v  en^ged  in  playing  at  bowls.    So  confident  was  the 

ic<  Spanish  admiral  of  victory,  that  there  is  a  tradition  of 

.^  bit  having  selected  the  beautiful  seat  of  Mount  £dge* 

.  cumbe  for  his  futore  residence. 

During  the  whole  of  the  civil  war,  Plymouth  was  in 
,  ^,  the  bands  of  tlie  Parliament,  and  even  at  a  time  when 
..  all  the  west  was  in  the  possession  of  the  royal  forces. 

Plymouth,  under  the  name  of  Suteton,  sent  mem- 
,^  bers  to  parliament  in  the  reign  of  £dward  I.  but 
^,^th«re  was  an  intermission  from  the  reign  of  Edward 
.!.  II.  to  that  of  Henry  VI.  The  elective  franchise  is  at 
.present  vested  by  decisions  of  the  House  of  Commons 
Jtti  the  body  of  freemen  only,  though  it  is  well  known 
to  have  been  enjoyed  by  the  freeholders  of  the  town, 
AS  well  as  the  fremen,  prior  to  the  year  1739. 


r,.  PI) mouth  having  gradually  risen  from  a  humble 
'  r^'Sibing  town  to  a  place  of  considerable  magnitude  and 
importance,  the  buildings  have  been  erected  as  cir- 
nunstances  required,  and  hence  little  regularity  will 
,Je  found  in  the  streets.  The  modern  improvements 
^'^'jf  the  town  present  a  striking  contrast  to  the  central 
1'^^  nd  more  ancient  districts. 

To  the  ilhistrioos  navigator  before  mentioned,  the 
ie<  ^^  ihabitants  are  indebted  for  an  ample  supply  of  fresh 
I.  ^^  ^iter,  brought  from  the  borders  of  Dartmoor^  through 
i{(^'  circuitous  and  windinir   channel   of  twenty•^faur^ 
,e^;ycs. 

,p>^' The  mayor  is  chief  magistrate  of  the  borough,  and' 
3,  ^  'assisted  tn  bis  public  duties  by  other  officers  of  the 
le  J^'tporation. 

The  town  is  divided  into  the  parishes  of  St  Andrew 
eeli^^d  Charles.  Prior  to  the  reign  of  Charles  the  First,) 
the^'it<]f  St.  Andrew  embraced  the  whole  borough; 
^  U)  •'  t  in  the  reign  of  that  monarch,  the  present  division 
inif1l'made«  and  a  new  church  buiit,  dedicated  to  him. 
ctf^^  old  church  is  a  venerable  structure,  and  is  known 


^ 


to  have  existed  as  early  as  1291»  having  been  included  Plymouth. 
in  the  survey  of  the  western  churches  of  the  kingdom, 
made  b^  order  of  Pope  Nicholas.  The  tower  was 
erected  m  1440,  by  a  generous  merchant  of  the  town. 
At  the  present  moment  a  beautiful  chapel  of  ease  is 
erecting,  t<r  accommodato  the  increasing  population  of 
the  parish.  Charles  Church,  before  the  recent  alt^a- 
tions,  was  an  interesting  structure.  Its  steeple,  of 
Dartmoor  granite,  is  particularly  light  and  el^ant. 
There  are  also  several  excellent  chapels  for  the  dif« 
ferent  denominations  of  dissenters.  These  are, .  the 
Presbyterian  Chapel ;  the  New  Tabernacle  Independ- 
ent Calvinist  Chapel;  the  Ebenezer  Methodist  Chapel; 
the  Uniterian  Chapel;  the  Baptist  Chapel;  the  Old 
Tabernacle;  the  Quakers'  Meeting;  the  General  Bap- 
tist Chapel ;  and  the  Jews'  Synagc^ue.  The  churches 
and  chapels  are  in  general  exce^ingly  well  filled; 
and  a  spirit  of  piety  appears  to  prevail  in  the  majority 
of^the  people. 

The  woritfaouse  is  an  excellent  esteblishment  to  re« 
lieve  the  wants  of  the  aged  and  the  poor.  It  is  parti-, 
cttlarly  distinguished  for  order  and  cleanliness;  and 
while  a  proper  attention  is  paid  to  the  claims  of  hu« 
manity,  a  rigid  etonomy  is  at  the  same  time  maintein- 
ed.  An  annual  election  of  fifty*two  guardians  takes 
place  from  among  the  inhabiUnts  of  the  borough,  and 
out  of  this  number  a  governor  and  other  subordinate 
officers  are  elected. 

Plymouth  is  particularljr  distingui^ed  fcHr  the  num« 
ber  of  its  charitoble  institutions.  Among  these  may 
be  mentioned,  the  General  Dispensary,  the  Eye  Infir^ 
mary,  Kelway's  Trust  for  educating  boys  at  the  Gram« 
mar  School  and  at  Oxford;  Hele and  Lanyon's  Chari* 
ty,  and  orphan's  aid  for  educating  and  clothing  poor 
boys;  alms  houses  for  the  reception  of  infirm  and 
aged  women.  The  Grey  School  for  the  education  &f 
children  of  both  sexes ;  Lady  Rogers'  School  for  the 
education  of  girls  in  household  arts ;  the  School  of 
Industry ;  the  Household  of  Faith ;  the  public  sub- 
scription  schools,  and  many  Sunday  schools ;  the  Lying 
in  Charity;  the  Female  Benevolent  Society;  the]VIer« 
chants'  Hospitel ;  the  Female  Penitentiary ;  the  Miaeri- 
cordia;  the  Corpus  Cbristi  Society;  the  Provident 
Society ;  the  Auxiliary  Bible  Society ;  the  Society  for. 
Promoting  Christianity  among  the  Jews;  the  Aelt« 

fio|is  Tract  Society;  the  Peace  Society ;. Society  fiar 
Vomoting  Christian  Knowledge,  and  several  auxU 
liary  missionary  societies.  To  the  credit  of  the  town 
it  may  be  stated,  that,  in  general,  these  societies  are 
actively  supported.  In  few  places  are  the  wants  of 
the  poor  better  attended  to,  or  the  sufferings  of  hit« 
manity  more  efibctually  allevi  ted.  Benevolanoe  is  t^e 
general  characteristic  of  the  inhabitants,  and  the  exer- 
ci«e  of  Christian  philanthfopy  no  inooasiderable  object 
of  their  lives. 

Within  the  last  twelve  years,  Plymouth  bas  brrn 
much  improved.  A  taste  tor  architecture  has  contri- 
buted to  the  external  appearance  of  the  town ;  and 
several  splendid  buildings  evince  the  public  spirit  of 
the  inhabitants.  Of  these*  the  Royal  Hotel  and  Thea- 
tre may  be  mentioned  first,  on  account  of  their  msg* 
nitude  and  beauty.  The  northern  front  of  this  nob!e 
building  eictends  275  feet ;  and  in  the  centre  is  a  mag- 
nificent portico  of  eight  Ionic  columns.  At  the  eastern- 
end  is  another  portico  of  smaller  dimensions,  but  of 
the  same  beautiful  proportions.  A  superb  ball-room 
is  adorned  with  columns  of  the  Corinthian  order ;  and 
the  classical,  observer  will  perceive,  that  the  teste  of 
the  architect  has  directed  him  to  the  chorasic  menu* 
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Plymomh.  ment  of  Lysicrates,  at  Atbeni,  for  the  model  of  the  menee  hnpoitMioe.    At  the  present  moment,  ibipi  take  P'ruol 

'  ~      ^  capital  and  entablature.    The  deling  is  enriched  by  their  chronometers  to  tea  without  knowing  the  etaA^^yy 

the  pencil  of  Ball«  a  native  artist  of  considerable  talent,  longitude  of  the  place  for  which  their  time  ii  deter« 

The  theatre  occupies  the  western  division  of  the  build-  mined. 

ing,  and  fbr  beauty  is  rivalled  by  none  out  of  the  me-  The  custom-house  is  another  modem  structore.  The 

tropoh's.    The  scenic  decorations  are  of  the  most  ex-  front  is  of  granite,  and  the  colonnade  of  fivearcbea  is 

cellent  kind.    To  guard  against  the  effects  of  fire,  the  supported  by  rusticated  piers.    The  building  is  well 

roof  is  entirely  constructed  of  wrought  iron ;  and  the  adapted  to  the  purposes  of  business,  and  prcsenU  a 

frame-work  of  the  interior,  together  with  the  pillars  substantial  and  handsome  appearance, 

supporting  the  tiers,  are  of  cast  iron.  The  exchange  is  conveniently  situated  near  the  ens* 

The  public  library  is  also  another  elegant  and  sp*-  tom-house,  the  quays,  and  the  principal  warebouiei. 

cious  building.     It  is  of  the  Doric  order,  and  contains  From  an  open  area,  surrounded  by  a  spacious  piazsa» 

a  valuable  collection  of  books.    A  news-room  is  also  proceeds  a  massive  staircase  of  granite,  leading  to  the 

connected  with  the  institution;  and  the  stranger  finds  Sales  Room,  Chamber  of  Commerce,  Marine  Innirance 

ready  and  immediate  access  to  it.    The  inhabitants  are  Society,  and  other  apartments  connected  with  the  eita- 

indebted  to  the  active  exertions  of  Mr.  Eastlake,  for  blishment. 

this  useful  establishment.     This  gentleman  was  the  The  market  covers  a  surface  of  three  acres;  and  the 

friend  of  genius  in  its  most  enlarged  and  liberal  sense,  convenience  of  the  public  has  been  consulted,  by  the 

The  Athenaeum  is  a  chaste  and  beautiful  buildingt  erection  of  numerous  colonnades  for  the  butcherj,  and 

dedicated  entirely  to  the  purposes  of  literature  and  sci-  markets  for  fish,  butter,  vegetables,  and  com.    The 

ence.     It  is  of  the  Doric  order,  the  portico  being  form-  abundant  supplies  from  the  surrounding  country  render 

ed  on  the  model  of  the  temple  of  Theseus  at  Athens,  provisions  exceedingly  cheap.    Excellent  fieh  is  at  all 

The  interior  is  adorned  with  splendid  casts  from  the  times  to  be  had;  and  large  quantities  are  sent  off  by 

Elgin  collection,  presented  by  the  king.    Casts  also  the  coaches  at  proper  seasons  fbr  Bath  and  the  metro* 

from  the  Apollo  Belvidere,  the  Medicean  Venus,  and  polis.     Above  fifty  large  fishing  vessels,  called  trawlen, 

the  young  Antinous,  add  to  the  beauty  of  the  building,  sail  almost  daily,  and  return  with  immense  supplies. 

A  society,  consisting  of  40  ordinary,  and  150  extraor-  Below  the  eastern  rampart  of  the  citadel  is  a  public 

dinary  members,  meet  weekly,  from  October  to  March,  establishment  named  the  victualling  office,  for  the  pur- 

when  lectures  are  delivered  on  subjects  of  a  literary  pose  of  supplying  the  royal  navy  with  provisions.  It 

and  scientific  nature.     The  lectures  are  always  discuss^  contains  immense  granaries  for  eoro,  and  storehoofes 

ed,  and  generally  with  liberality  and  candour.    The  equally  commodious  for  beef,  pork,  butter,  and  cheese ; 

essays  delivered  are  mostly  of  a  literary  nature ;  but  and  extensive  lofts  for  biscuit,  and  capadous  cellsri 

occasionally  papers  of  considerable  scientific  merit  are  for  wine  and  spirits.    Eight  large  ovens  for  htkkg 

read.    At  some  future  period,  the  society,  from  its  pes-  biscuit  were  in  continual  activity  during  the  war.   At 

sessing  several  members  of  known  talent  and  ability,  the   present  moment,  it  is  in  contemplation  to  unite 

may  look  forward  to  the  publication  of  a  volume  of  the  victualling  office,  brewery,  cooperage,  and  slangbt- 

Transactions,   and   which,  from  the  number  of  local  er  house,  at  present  detached  from  each  other,  intooac 

objects  meriting  a  particular  examination,  could  not  fail  ^reat  establishment  at  Stonehouse,— «  aitnation  better 

to  be  acceptable  to  the  public     The  formation  of  this  adapted  for  the  purpose*  and  from  which  the  shipi  d 

society  has  had  a  sensible  influence  on  the  habits  and  war  can  draw  their  supplies  with  more  case  and  expe- 

pursuits  of  the  inhabitants ;    and  the  same  may  be  dition. 

perceptibly  traced  even  in  the  surrounding  villages.  The  commerce  of  Plymoath  is  chiefly  confined  to  sn 
The  love  of  literature  has  increased,  and  a  taste  for  the  extensive  coasting  trade,  and  with  but  a  email  inter- 
sciences  been  displayed,  which,  before  this  useful  institu-  course  with  foreign  nations.  The  cfaamlier  of  ooo- 
tion  was  formed,  had  scarcely  an  existence.  The  invesd-  merce  has  in  some  degree  quickened  the  spirit  of  ooai- 
gations  of  Newton  and  Laplace  become  more  exten-  mercial  speculation ;  and  some  ships  have  in  ooose- 
sively  diffused  by  the  creation  of  societies  of  this  kind ;  quence  been  fitted  out  for  the  South  Sea  whale  fishery, 
and  the  splendid  discoveries  of  the  nineteenth  century  The  principal  imports  are  timber,  iron,  tar,  ooals,  cuHd, 
are  melted  down  in  their  ingenious  and  instructive  dis*  com,  Irish  provisions,  wines,  spirits,  and  fruit ;  sod 
courses  into  the  simplest  and  most  elementary  forms,  the  exports  are  granite,  marble,  slate,  <9opper,  tin  tfid 
ultimately  becoming  blended  with  the  ordinary  reali-  lead  ores,  antimony,  manganese,  fish,  aoap,  sail-dotbf 
ties  of  life.  and  earthenware.     . 

In  the  month  of  August,  an  exhibition  of  paintings  Sutton  Pool  is  an  excellent  harbour  fbr  the  smsiler 

is  opened  in  the  ball  of  the  ^Athenaeum,  consisting  of  sort  of  merchantmen,  and  is  nearly  amrrounded  with 

the  works  of  artists  and  amateurs  of  the  town  and  quays.    In  Catwater,  mooring  chains  are  laid  for  1000 

neighbourhood,  and  pictures  of  the  Italian,  Flemish,  sail  of  a  larger  class.    During  the  war,  the  latter  hsr- 

Dutch,  and  British  scnools,  furnished  from  the  collec-  hour  was  so  filled  with  vessels  captured  from  thecncDyf 

tions  of  the  neighbouring  nobility  and  gentry.    This  as  to  have  the  appearance  of  a  forest  of  masts, 

also  has  had  a  powerful  influence  on  public  taste,  and  The  Hoe  is  a  favourite  promenade  of  the  inbabituitito 

contributed  essentially  to  the  improvement  of  the  town,  the  south  ofthe  town,  above  which  it  rises  by  a  gentless- 

Some  attempts  have  also  been  made  to  establish  an  cent.  From  its  level  summit;  the  most  charming  variety 

observatory;  and  although  it  has  not  hitherto  been  of  msrine  and  land  scenery  is  presented  to  the  eje.  TlMe 

successful,  the  same  energy  and  zeal  that  has  created  so  beautiful  groves  of  Mount  Edgecumbe  are  on  one  side, 

many  useful  institutions  within  a  few  years,  may  raise  and  on  the  other  the  rugged  and  barren  heights  ofStsd- 

an  edifice  consecrated  to  the  stars,  and  by  its  means  don.    Midway  the  dark  line  of  the  Breakwater  stretches 

perhaps  add  a  firagment  to  the  lofty  pyramid  of  astro-  across  the  Sound ;  and  in  the  distant  hon'son  may  be 

nomical  science.  In  a  great  naval  establishment,  indeed,  clearly  seen  the  Eddystone,  the  noUe^  of  the  ^o^^f^ 

the  practical  utili^  of  such  a  structure  would  be  of  im«  Smeaton,  At  the  eastern  extremity  is  the  citadel,  ^''^ 
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rmath.  ficom  its  fflwm«H'"|r  titoatioa,  is  vdl  calculated  to  lahiUied  hooMt  ;  .  .  tS84        Plymouth, 

protect  the  town  andliarbour.    It  was  built  after  the  FiiniUe«  oeeopjrtag  tb«m  .  .  61S0 

rertoratimi.  by  king  Charlej    The  western  extremity  i:S25SiwSud        '.I  *  ^ 

of  the  Hoe  commands  a.  fine  view  of  the  towns  of  FamiUe.  emirteMd  to  igrfentajw  .  m 

Stonehouse  and  Dock,  the  barracks  for  the  njarineSf  FamOici  emfhjti  ia  tnda  and  nanufiMtniw         2978 

the  extensive  buildings  employed  for  prisoners  during  Other  fiunilie*       ....  1998 

the  war,  the  naval  and  military  hospitals,  Hamoaze  the  Male*       .....  9269 

harbourfor  the  men  of  wai",  and  the  scattered  villas  and  y'"?''*       .      •  .  .  .  12322 

ornamental  cotUges  with  which  the  neighbourhood  is  ^"^  popolatam  .  .  .         f  i59l 

'  Of  the  literary  and  scientific  characters  produced  by  ^J^  "*  several  extensive  and  irajjortant  improve- 

Plymouth,  may  bi  mentioned  Huxham,  Bidlake,  and  "f ?,"  !J.'!Sf**  '^^  of  advancement  m  Uie  town  and 

the  family  of  the  Mudges.    Mr.  Thomas  Mudge  con-  "  «5:^'^*^:     ^'"'  'H^^^'S!!''^  J*^  ^^  'f  • 

tributed,  in  no  inconsiderable  degree,  to  the  e«ly  im-  "•gn'*"'"*  rail-road.  proceedmg  (tcm  Sutton  Poo   to 

provement  of  time-kecpers,  and  for  which  Parliinent  Sr"~'iJ?  T^  of  from  twenty-five  to  thirty  miles, 

voted  him  a  handsome  reward.    Many  beautiful  sped-  Sli*""^r":f!?!'  *'"'*  '^  IT"  "'Pf •>??«. «»"« 

mens  of  his  mechanical  skill  are  still  in  the  possession  !L*ii"""l*fi'i*'*/'"  "°  undertaking  of  the  kind,  m 

of  Mr.  Rosdew,  a  descendant  of  the  family.  Sr.  Hux-  ««»«q««>~  <>f^»>e  innumerable  ineqtuhties  of  its  sur- 

ham  was  celebrated  for  his  skill  as  a  physician,  and  for  f"*'    ^  "f«  «»^«  '^  P'*^"  «•?«  »f  t^jf.  ""f*  ?»"''- 

several  valuable  papers  published  in  the  PhUotophical  S**!^"!'^?"?''"*  '^"'  ""*  ^  "^^'"^  *•**  I*"*' 

TrantactioM,   Dr.^idlale  was  the  author  of  maSy  in-  J*  ^  ^^  and  irre^lar  .jpectof  nature  inay  draw 

teresting  poems,  and  distinguished  for  his  friendly  at-  "»«?««»»»  "q""'*?  enjoyment.    The  object  of  its  for- 

tachment  to  indigent  merit;  and  of  which  the  town  is  ""'^f  "^t'^^u'./"^'"^  of  transport  for  the  fine 

at  the  present  mSnent  proud  to  boast  of  more  than  one  P'°!*f  ^^ .    .l*** .   T""  "^  D-'towf  ■bound,  and 

example.  Mr.  Haydon,  the  hUtorical  painter,  and  who  |?  "^^^^  "*°  *$*  interior,  manure.  coaU,  &c.  for  the 

has  o&tained  so  hi^h  a  celebrity  by  several  grand  com-  »««  ^  country  through  which  it  pssses. 

positions,  is  a  native  of  the  same  place ;  andjio  also  is  _^^®  suspension  bridges  are  also  m  contemplation; 

ihe  venemble  NorUicote,  whose  long  life,  consecrated  •?*  ■°™»  the  estuaiy  of  the  Plym,  to  open  a  new  line 

to  the  highest  and  noblest  walks  of  Sie  art,  has  shed  a  °^  ®?T'"'"?T°JI.**^  **  "T  southern  parts  of  the 

high  lustre  on  his  native  town.  county  j  and  the  other  acroM  the  Tamar,  at  Saltash.  to 

Plymouth  is  much  subject  to  southerly  winds,  in  "f"^  •  '"J^"  eommumcatwn  between  Cornwall  and 

consequence  of  its  being  exposed  in  tiiat  quarter,  but  J**??;    The  latter  wiU  be  of  magnificent  dimensions;, 

is  sheltered  on  otiier  sides  6y  the  surrounding  land.  l!*.^*'*"~J^''Sl°  f\  P®"*"  "^  suspension  of  Uie 

The  vapours  of  the  Atlantic  having  an  uninte^pted  <*^"'  "  k   J?*^  ®?f  a         ^      a      -, 
passage  over  the  town,  and  becoming  condensed  by        ^^T.i.    kI''*^*        ""?^u'"k^  ^-  "*"'°1  ^'y* 

the  Mid  and  bleak  hiUs  of  Dartmoor.  Occasion  a  consf-  "^^  ^^  '^»»  «"  «°"?»'  his  herbarium  with  spe- 

derable  precipitation  of  moisture.    The  average  quan-  '^  ''^F^  ^^^  8!?"*  "J  ^^  ^"'"^  ?°~;    The 

tity  of  ^in  for  thirteen  years  amounts  to  SZiTindies ;  T*^'  i ^^f'^'  J"°'C*'°i-  ""^^  ^ft*^ «   ^ 

a  Quantity  much  less  th'an  is  afforded  by  mlny  oUie^  ^"^  '^l''^K^.^^^"^^^I^^f^\  ^, 

towns  in^England.    Nevertheless,  a  considerable  hu-  ff*"  ''»*  ^^'^  '"^\'^  Bickleigh,  the.  banks  of 

midity  exists  at  all  times  in  tiie  air;  and  which  is  the  ™  J*""'  '^f^^^'  ^""^.f"  extensive  range  of  sea- 

frequint  cause  of  dense  mists,  and  also  of  considerable  ?oast,present  fnU  scope  for  the  exertions  of  die  natural- 

deplUitions  of  dew.    The  qiumtity  of  rain  which  falls  "^  "d  are  such  as  will  amply  reward  hun  for  his  re- 

at  any  one  time  is  in  general  not  considerable ;  it     ^r  *i. i    .  i    »       .i.  ^ 

chiefl;  descending  in  gentie  showers.    For  many  days  ^2J^T^^  ^  LVST*^  t  i^'.?^''"?'"*'  T' 

the  hygrometer  exhibiu  almost  absolute  humidity,  ae«  have  been  discoverod  by  Mr.  Banks  of  tins  place^ 

withoM  any  faU  of  rain  j  and,  at  otiier  times,  tiiere  Is  J^or  of  an  introdueoon  to  the  study  of  English  ho- 

scarcely  a  day  witiiout  a  shower,  for  some  weeks  toge-  *"7 '  •"**  '^w'Ik*  "*^^«*  ^^'"'V  ^S'«o*'[hieniu  it 

ther.    Accorlding  to  Captain  RoUieram's  accurate  ro-  ^«U.b«  jeen  that  the  greater  part  of  English  Crypto- 

•gister.  the  numG^  of  cfsvs  in  which  rain  feU  was,  in  8^"  ■bounds  m  tiiu  neighbourhood. 
1880,  one  hundred  and  fifty-two;  in  1821.  one  hun- 
dred and  eighty-four;  and  in  1882,  one  hundred  and        At  this  place  the  account  of  Plymouth  might  with 

forty-one.  proprie^  have  ended ;  but  as  no  account  has  appeared 

The  mean  temperature,  deduced  from  the  average  in  tne  Encydopsedia,  of  the  large  and  flourishing  town 

of  six  years'  observaticms,  is  51°.S1  of  Fahrenheit;  and,  of  Plymouu  Dock,  in  which  the  great  naval  arsenal  is 

according  to  Dr.  Brewster's  formula,  given  in  his  paper  situated,  and  as  it  has  been  usual  to  include  it  under 

on  the  Mean  Temperature  of  the  euth  in  the  9tn  vo*  the  general  denomination  of  Plymouth,  it  may  be  pro> 

lume  of  the  TrantiuduM*  of  the  Bmal  Sosiety  of'  Edinm  per  to  furnish  a  brief  description.         * 
hurgh,  it  amounts  to  £1°.99>  agreeing  within  half  a  de-        Plymouth  Dock  is  situated  at  a  short  distance  to  the  Plymouth 

g;ree  of  that  deduced  from  observation.  west  of  Plymouth,  its  mean  latitude  being  S0°  S2'  19*  Dock. 

The  town  enjoys  on  the  whole  a  considerable  share  north,  and  mean  longitude  4°  9'  58"  west.    It  owes  its 

of  health ;  «nd  its  mortality  has  decreased,  in  common  origin  to  the  advantages  po8sesf.?d  by  the  noble  estuary 

with  the  whole  country.   Jn  1800  the  mortality  was  of  the  Tamar,  called  Hamoaze,  for  a  safe  and  commo- 

one  in  twenty-seven,  and  in  1810  one  in  twenty-eight ;  dious  harbour  for  ships  of  the'  largest  class.    Its  length' ' 

but  the  mean  of  the  last  five  years  only  afforded  one  in  is  four  miles,  and  its  depth,  at  low  water,  fifteen  fathoms, 

ibrty-five.  and  .contains  moorings  for  ninety-two  ships  of  the  line.    ■ 

The  following  is  an  abstract  of  the  population  re>  The  town  rises  from  the  eastern  shore  of  the  harbour. 

tunu  for  1821 :  by  a  gentie  and  uniform  ascent,  and  its  higher  parts 
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Fiyinouth  commanding  the  mort  varied  ^nd  extensive  prospects. 
Doek.  j^  £;)nn  is  that  o£  an  oblong,  the  longest  side  of  which 
measures  three  thousand  feet,  and  the  breadth  fourteen 
hundred,  and  is  surrounded  bv  fortifications.  A  consi- 
derable degree  of  regularity  has  been  observed  in  the 
construction  of  the  houses,  and  in  the  formation  of  the 
streets ;  mpst  of  which  intersect  .each  other  at  right 
angles.  Their  general  width  is  from  thirty  to  fifty 
feet. 

The  principal  public  building  unconnected  with  the 
government  establishments,  is  the  town  hall,  which  has 
been  very  recently  erected.  It  is.  a  fine  specigien  of 
the  Doric  order,  and  does  great  credit  to  the  judgment 
and  taste  of  Uie  architect.  The  parish  church  is  si* 
tuated  at  Stoke,  at  an  inconvenient  distance  from  the 
town.  Within  the  walls  are  St  Aubvn's  and  St  John's 
chapels,  for  the  members  of  the  church  of  England, 
ana  several  places  of  worship  for  the  dissenters.  Of 
these  may  be  named  three  Independent  Calvinistic 
chapels,  two  Baptists,  two  Methodist  chapeb^  and 
one  for  the  Moravians. 

Of  the  charitable  institutions  may  be  mentioned, 
with  particular  approbation,  the  Public  Dispensary,  the 
public  schools  tor  poor  boyS  and  girls ;  several  Sunday 
schools  among  the  dissenters,  who  display  a  laudable 
activity  in  training  the  lower  orders  to  habits  of  virtue 
and  industry.  The  members  of  the  Lying-in  Society, 
the  Female  Benevolent  Society,  the  Dorcas  Society, 
the  Association  for  the  Indigent  and  Distressed,  and 
the  Religious  Tract  Society,  are  particularly  active  in 
alleviating  the  miseries  of  humanity,  and  in  attending 
personally  to  the  many  wants  of  the  poor.  A  savings 
bank,  on  a  very  extensive  scale,  is^also  established. 

The  military  establishments  at  this  place  are  very 
considerable.  A  cordon  of  barracks  is  continued  in  an 
almost  uninterrupted  series,  from  the  northern  side  of 
the  town  to  the  southern,  sufficient  to  contain  SOOO 
men.  The  government  house  on  Mount  Wise,  is  a 
copsid arable  edifice,  and  is  the  usual  residence  of  the 
lieutenant-governor,  who  is  at  the  same  time  com- 
mander-in-chief of  the  western-district.  The  whole 
is  defended  by  extensive  fortifications. 

The  principal  object  of  interest  in  the  town  is  the 
dock-yard.  This  extensive  and  important  establish- 
ment commenced  in  the  reign  of  William  III.,  and 
from  that  period  to  the  present  has  been  in  a  progres- 
sive state  of  improvement.  It  lies  on  the  eastern 
border  of  Hamoaze,  and  is  bounded  by  it  on  the 
western  and  southern  sides.  On  the  north  and  east  it 
is  separated  from  the  town  by  a  lofty  wall.  Its  area 
amounts  to  more  than  seventy  acres. 

The  immense  docks  are  the  first  objects  that  attract 
the  attention  of  the  visitor.  The  new  north  dock  is 
the  only  one  at  present  without  a  roof.  Its  len^h  is 
240  feet,  its  breadth  85,  and  depth  29  feet.  It  re- 
mains uncovered,  in  consequence  of  its  being  necessary, 
occasionally,  to  take  ships  into  it  with  their  masts 
standing.  This  dock  is  the  largest*  in  the  kingdom. 
The  double  dock  is  also  an  object  of  interest^  and  ia  so 
called  from  the  two  docks  being  constructed,  one  with- 
in the  other,  in  a  straight  line.  The  inner  dock  is  pro- 
vided with  gates,  and  -is  so  entirely  unconnected  with 
the  outer,  that  ships  may  be  taken  in  or  out  of  the 
latter  without  interrupting  the  operations  in  the  for- 
mer. Four  docks  are  covered  with  immense  roofs^ 
having  numerous  windows  in  them. 

The  jetlees  also  are  well  worthy  of  attention.  They 
are  immense  platforms  projectiitg  from  the  harbour 


wall,  supported  upon  piles  driven  deep  into  the  mud.  Piymetk 
By  these  expedients,  the  largest   ships  are  brought   Dod. 
within  flosting  distance  of  the  yard,  and  enabled  to  n» 
ceive  or  discharge  their  stores  and  ballast  without  the 
interposition  of  boats. 

The  building  ground  is  a  particulaily  interesting 
part  of  the  yard.  It  is  divided  into  three  slips,  cover* 
ed  with  immense  roofs.  They  are  constructed  en 
what  is  called  the  balanced  system  in  carpentry,  and 
exhibit  some  of  the  finest  examples  of  oonstractioo  in 
that  useful  art,  perhaps  in  the  world.  They  were  first 
recommended  by  Mr.  Pering,  the  inventor  of  the  n* 
cellent  patent  anchor,  now  generally  adopted  in  the 
navy.  These  immense  structures  not  only  anbrd  shelter 
and  protection  to  the  workmen  from  the  inclemency  of 
the  weather,  but  contribute  also  to  the  preservation  of 
the  ships.  At  the  present  moment,  the  London,  a  ship 
of  an  immense  size,  has  all  her  frame  together ;  snd 
when  her  interior  ia  viewed  from  one  of  the  extremes, 
the  great  assemblage  of  timbera  presents  an  imposiog 
specucle.  Such  an  example  will  not  be  lost  on  the 
cultivator  of  perspective.  The  Ltncaster,  a  six^  gun 
friga'te,  embracing  the  latest  improvements  of  Sir  Ro- 
bert Seppings,  is  on  another  slip.  This  ship  baa  s 
round  stem,  and  now  joins  beauty  of  external  form  to 
the  essential  attributes  of  strength.  Near  these  slips  are 
various  workshops,  plank  houses,  store  cabins,  boiling 
kOns,  and  a  long  line  of  saw-pits,  to  afford  a  conve- 
nient  and  ready  supply  of  all  the  materials  for  build- 
ing. 

The  various  ranges  of  workshops  fdr  the  different 
classes  of  artificers,  the  rigging  house,  sail  loft,  the  im- 
mense ranges  of  stordiouses,  attract  also  the  attentioa 
and  curiosity  of  thC'  stranger.  One  of  the  latter  is 
constructed  entirely  of  stone  and  iron.  The  fioon  sre 
of  Yorkshire  slate,  and  the  beams  and  supports  of  cast 
iron.  The  attention  also  that  has  been  displayed  in 
obtaining  a  maximum  of  strength,  with  a  minimam  of 
materials,  is  most  perfectly  exemplified  in  the  iron  em- 
ployed in  this  building.  The  two  rope  houses  are  also 
constructed  with  the  same  attention  to  security.  Thej 
are  each  ISOO  feet  in  length.  Cables  are  formed  here 
for  ships  of  120  guns,  of  100  fathoms  in  length,  snd 
125  inches  in  circumference.  The  mast  houses  are  a 
range  of  buildings  of  considerable  extent ;  and  there 
are,  at  all  times,  a  number  of  masts  in  a  state  of  readi- 
ness for  any  emergency.  Near  these  buildings  at 
immense  ponds  for  the  reception  of  timber,  communi- 
cating with  the  sea  by  convenient  gates. 

The  blacksmith's  shop  is  a  spactons  rectangnlar 
structure,  l60  feet  by  140.  The  operations  performed 
in  it  are  at  once  astonishing  and  terrific.  Forty-eigbt 
forges  throw  forth  at  once  deep  and  powerful  volumes 
of  fire  and  smoke.  Immense  masses  of  glowing  iron 
shower  myriads  of  sparks,  as  the  dark  and  brawny 
workmen  wield  tbeir  ponderous  sledges.  The  rosring 
of  the  belbws,  and  the  incessant  clanking  of  cbaim, 
alwajs  produce  a  powerful  impression  on  a  visitor. 
Masses  of  iron  are  sometimes -required,  which  defy  the 
unaided  power  of  man,  and  a  mass  of  metal,  called  a 
Hercules,  of  nearly^S  cwt,  suspended  over  a  puUej, 
descends  in  a  perpendicular  drrectton  on  the  glowing 
mass,  to  shape  it  to  the  desired  form. 

The  commissioner,  and  principal  officers  of  the  yard, 
reside  in  a  handsome  row  of  buildings,  adorned  with 
naval  trophies.  The  number  of  artifioeiis  amounts  to 
about  5000. 

Near  the  dock  yard  is  the  gnn  wharf.    It  stands  on 


PLYMOUTH    BREAKWATER.  *66S 

jmouih  a  sttrikoe  of  nearly  fiire  acres.    The  armoory  ia  a  large    extensiTe  quadranf^^le,  and  is  capable  of  accMhmodating  F^ynoat^ 
D«k-      bnildingy  filled  with  the  variout  impl^raenta  of  war.    twelve  hundred  sick.     Every  branch  of  the  caubliah-     "'^  " 
'  f^^^  The  intervening  apacea  between  the  different  edifices    'ntent  is  conducted 'iii  the  most  perfect  way ;  and»when 


water. 


«re  occupied  by  large  pilea  of  ordnance  beloT^ng  to 
the  ahipa  in  the  harbour,  and  immense  pyramidal  heaps 
•  of  cannon  shot 

A  welUsupi^ied  market  occupies  k'Con  venient  and  cen- 
tral aituation  in  the  town,  and  ia  plentifully  supplied 
with  the  different  neceasariea  of  life.  Fish  is  very  abun- 
dant. 

Many  vessels  are  employed  in  the  coasting  and  coal 
trades,  and  other  ahipa  trade  with  the  Mediterranean^ 
North  America,  &c. 

ExccllMik  hot  and  cold  badis  are  situated  on  a  plea- 
aant  beach,  below.  Richmond  Walk,  immediately  oppo- 
aite  to  Mount  Edgecumbe. 

A  few  yeara  since,  a  respectable  literary  and  philo- 
aopfaical  institution  existed  in  the  town  ;  but  it  has  lat- 
terly gone  to  decay.  From  the  unquestionable  utility 
of  auch  institutions,  and  the  influence  they  exercise  on 
aociety ,  it  is  hoped  that  it  will  again  revive^  with  in- 
creased  usefulness. 

Plymouth  Dock,  as  has  been  already  remarked,  is 
bounded  on  one  side  by  the  sea,  and  on  the  other  by  an 
efttenaive  line  of  fortifications.  This  has  given  birth  to 
the  adjacent  village  of  Stoke  Dameral,  now  containing 
a.  very  considerable  population. 

A  Uttle  te  the  south  is  the  military  hospital,  a  spaci- 
oaa  and  extensive  structure,  consisting  of  four  distinct 
buildings  of  marble,  with  a  noble  piazaa  of  forty-one    fresh  from  any  point  between  south-east  and  south-west. 


way 
visitied  by  the  immortal  Howard,  called  forth  hia  warm 
admimtion.  From  January,  1800,  to  the  aame  month 
in  1815,  no  less  than  48,452  seamen  and  marinea  were 
admitted  intiK|he  hospital ;  by  far  the  majority  of  whom 
returned  to  the  king's  service  as  effective  men. 

The  Rojral  Marine  Barracks  are  regularly  and  hand* 
aomely  built,  and  contain  accommodations  for  nearly  a 
thousnnd  men.  Near  these  are  the  Long  Room  Bar- 
racks, capable  of  holding  nine  hundred  men. 

Stonehouse  will  most  probably  increase  in  a  rapM 
manner,  if  the  intended  removal  of  the  victualling  of^ 
fice  from  Plymouth  should  take  place. 

The  following  is  an  abstract  of  the  population  re- 
turns of  Stoke  Dameral  and  Stonehouse  for  1821. 

Inbabit«d  bmuct        .....  3864 

Familtet  occupyiog  them                 •            •  9315 

Hount  building         .   '        .            •     '  •           31 

Houtet  ttninhabited           .           •            •  SIO 

Funiltet  emptojed  in  agriculture  .142 

^unilies  employed  in  trade  md  minufutur^  3834 

Other  familiei            ....  5339 

Males            .      «      .            •            •  17,188 

Females           ....  23,433 

Total  population            .            .       •     .  ,    39,691 

Plymouth  Brbarwater.  Plymouth  Sound  is 
very  much  exposed,  and  theheavy  swell  that  is  almost  con- 
stantly rolling  in,  is  much  increased  when  the  wind  blows 


nrchea,  supporting  a  terrace,  and  on  which  convalea- 
oenta  en}oy  the^ne6cial  effects  of  gentle  exercise  in 
the  open  air,  without  the  fatigue  of  descending  and  as- 
cending numerous  stairs. 

Another  village,  which  has  grown  out  of  the  over- 
flowing  population  of  Plymouth  Dock,  called  Morice 


In  consequence,  therefore,  of  the  danger  arising  from  the 
anchoring  of  large  ships  of  war  in  a  situation  so  entirely 
unprotected,  it  was  necessary,  during  the  latter  part  of 
the  last  war,  for  the  fleet  destined  to  watch  the  move- 
ments  of  the  enemy  at  Brest,  to  seek  for  slielter  in  Tor- 
bay,  when  the  tempestuous  state  ofthe  weather  would  no 


Town,,  ia  situated  to  the  north  of  the  gun  wharf.    The    longer  permit  them  to  hover  round  that  port.  This  cir- 


great  London  road,  which  terminates  at  this  place,  re- 
OQsnmencea  at  the  opposite  shore  of  Tor  Point. 
'   Two  dissenting  chapels  have  been  latelv  built ;  but 
there  ia  no  place  of  worship  belonginff  to  the  establish- 
ment nearer  than  the  parish  church  of  Stoke  Damarell. 

At  a  abort  distance  from  Morice  Town  is  the  powder 
niagaaine,  for  the  supply  of  the  government  establish- 
menta  at  this  port  It  is  completely  insulated  from  all 
other  buildings,  and  protected  by  numerous  conductors 
firom  the  effects  of  lightning. 

Between  the  towns  of  Plymouth  and  Plymouth  Dock 
ia  the  pleasant  little  town  of  Stonehouse.  Its  streets 
mre  straicht  and  oommodioua,  and  the  buildings  neat 
and  handsome.  There  is  one  chapel  devoted  to  the 
oslabli^ed  religion,  one  Independent  Calvinist,  one 
Jfctbodist,  and  one  Baptist  meeting.  There  is  also  a 
Roman  Catholic  chapel,  which  ia  the  only  place  dedi- 
oated  to  the  Catholic  worship  in  the  neighbourhood. 

Ifi  tfaia  little  town  there  are  ^veral  charitable  iusti 


cumstance  led  to  an  idea  of  improving  the  anchorage  of 
Torbay,  by  affording  it  the  protection  of  a  breakwater  ; 
and  a  proposal  was  accoitlingly  submitted  to  Lord 
Spencer,  then  at  the  head  of  the  Admiralty,  in  the  year 
1799,  by  Mr.  Whtdbey.  This  proposal,  although  ap- 
proved of  by  the  noble  Earl,  was  nevertheless  lost  sight 
of  until  the  year  1 806,  when  the  idea  of  improvmg 
Plymouth  Sound,  by  the  erection  of  a  proper  break- 
water, was  suggested  to  Earl  Grey,  then  first  Lord  of 
the  Admiralty,  by  the  late  Earl  of  St  Vincent ;  and  in 
the  same  year  Messrs.  Rennie  and  Whidbey  were  di- 
rected to  survey  the  Sound,  and  to  report  on  the  pos- 
sibility of  affording  a  safe  anchorage  to  ships  ofthe  line 
by  the  erection  of  such  a  structure. 

This  report,  drawn  up  by  two  persons  so  eminently 
qualified,  from  their  practical  knowledge  and  experi* 
ence,  to  investigate  a  subject  of  so  difficult  and  compli- 
cated a  nature,  decidedly  proved  the  possibility  of  pro- 
tecting the  Sound,  and  of  making  it  a  good  harbour  for 


tations,  which  do  much  credit  to  the  inhabitants.    Of    at  least  fifly  sail  ofthe  line.    Unfortunately,  however. 


these  may  be  mentioned  the  public  school  for  poor  boya 
juid  girls,  the  Lancaaterian  schools,  a  Sunday  school 
open  to  children  of  all  denominations,  the  adult  school, 
and  the  Benevolent  Society,  for  the  sick  and  infirm 


The  principal  public  establishments  at  this  place,  are 
the  Royal  Naval  Hospital,  and  the  Royal  Marine  Bar*' 
rsMdu.  The  former  of  these  stands  on  a  pleasant  as- 
ecnt,  and  contains  an  area  of  about  twenty-four  acres, 
thirteen  of  which  are  occupied  by  a  beautiful  lawn, 
foimtnga  delightful  place  of  exercise  for  omivalescents. 
Theboq>itaI  consists  often  buildings^  aurrounding  an 


from  various  changes  in  the  ministry,  those  able  re- 
ports and  plans  were  neglected  until  1S11»  when  Mr. 
Vorke,  then  presiding  at  the  Admh-alty,  resolved  to 
carry  the  important  work  into  immediate  execution  ; 
and  thus  to  secure  to  our  fleets  that  security,  and  those 
advantages  of  position,  which  the  glory  and. the  safety 
of  the  British  navy  so  essentially  demanded. 

The  choice  and  situation  of  materials  for  the-  con- 
struction of  the  work  was  the  next  object  of  consider- . 
ation.     It  was  recommended  as  the  most  practicable 
and  best  mode  of  forming  it,  to  sink  very  large  blocks 
of  stone  in  the  line  of  the  intended  brei&water,  allow* 
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water* 


f  lynAutb  tD^  than  to  find  their  own  base,  and  assame  those  {m- 
Braak-  titions  which  gravity  would  permit  them ;  and  that  ir- 
regular masses  of  8tone»  from  one  and  a  half  to  two 
tons  in  weight,  would  be  sufficiently  heavy  to  resist 
the  action  of  a  stormy  sea.  The  immense  beds  of  lime- 
stone on  the  eastern  shore  of  Ca^water  •,  were  found 
capable  ofprodudng  blocks  even  much  greater  than  the 
weight  here  alluded  to,  and  this,  together  with  the 
convenience  of  the  shores  for  the  loading  of  vessels, 
and  the  sheltered  situation  of  the  harbour,  immediate- 
ly pointed  it  out  as  the  most  eligible  for  the  pur- 
pose. 

On  the  7th  of  August,  1812,  the  quarries  were  open- 
ed,  Mr.  Whidbey  having  been  appointed  to  superin- 
tend the  works  in  October  of  the  preceding  year. 
Five  days  after  the  opening  of  the  quarries,  the  first 
stone  was  deposited  in  the  Sound,  amidst  the  acclama- 
tions of  hundreds;  and  on  the  Slst  of  March,  1813, 
the  Breakwater  was  first  seen  above  the  face  of  the 
sea,  at  low  water  of  the  spring  tide.  From  that  time 
the  work  has  progressively  advanced,  and  with  so  lit. 
tie  ostentation  and  display,  that  the  stranger  won- 
ders when  he  arrives  in  Plymouth,  to  find  that  a  work, 
which  ranks  among  the  proudest  of  our  national  mo- 
numents, should  be  carried  on  with  so  much  quietness 
and  ease.  At  the  present  time,  (July,  18«3,)  there 
have  been  one  million  eight  hundred  thousand  tdns 
of  stone  deposited. 

The  Breakwater  consists  of  a  central  part  of  one 
thousand  yards  in  length,  and  two  wingjs,  each  of  three 
hundred  and  fifty  yards,  forming,  with  the  middle 
portion,  angles  of  158^  the  an^ulw  points  being  turn- 
ed towards  the  ocean.  At  the  distance  of  sixty  fathoms 
from  the  eastern  extremity  of  the  central  part,  are  the 
St«  Carlos  Rocks  ;  and  these,  together  with  the  Shovel 
Bocks,  extend  to  G40  fathoms,  so  that  considerably 
more  than  half  the  central  part  of  the  Breakwater  rests 
on  masses  of  rock,  which  at  all  times  impeded  the  na- 
vigation  of  the  Sound.  The  transverse  section  is  of* 
the  form  of  a  trapezoid,  whose  base,  on  an  average, 
extends  to  about  290  feet,  iU  breadth  at  the  top  48 
feet,  and  its  average  depth  about  56  feet  The  sloping 
sides  of  this  trapezoid  have  different  inclinations ;  that 
towards  the  harbour  forming  with  the  horizon  an  angle 
of  83^,  and  that  towards  the  sea  one  of  22*,  the  stabi- 
lity of  the  structure  being  much  increased  by  dimi- 
nishing the  inclination  on  the  latter  side.  On  the  top 
it  is  proposed  to  build  a  pier,  with  breast-walls,  and  a 
light-house,  at  each  extremity.  The  place  of  the  latter 
is  at  present  supplied  by  a  light  placed  in  a  vessel, 
which  is  kept  constantly  mooried  at  the  western  end  of 
the  works. 

The  avera^re  depth  of  water  in  the  immediate  vici- 
nity of  the  Breakwater  is  S6  feet  at  low  water  spring 
tides ;  and  it  is  carried  in  height  above  that  to  20  feet, 
which  is  somewhat  more  than  the  general  rise  of  spring 
tides  in  the  port.  On  the  central  part  of  the  top,  the 
huge  blocks  are  so  arranged  as  to  form  a  convenient 
path  from  one  end  to  the  other ;  and  to  which  hundreds 
resort  during  the  summer  to  enjoy  the  surrounding 
scene :  the  water  covered  with  numerous  boats  pre- 
senting a  changing  picture  of  perpetual  interest ;  and 
the  land,  rising  into  lovely  hills,  bounded  on  one  side 
by  the  lofty  summits  of  Dartmoor,  and  on  the  other 
slowly  melting  into  the  distant  tors  of  Cornwall. 


^  The  quantity  of  limestone  required  for  its  oonstno*  ^j^^ 
tion,  as  originally  estimated  by  Messi.  Reonie  sad 
Whidbey,  amounted  to  2,000,000  tons ;  and  die  pro. 
bable  expence  to  £1,171,100. 

The  blocks  of  stone  are  transported  to  the  Break* 
water  in  vessels  of  a  strong  and  peculiar  oonstrucdoo. 
They  weieh,  on  an  average,  from  three  to  fiv6  tons, 
and  are  placed  on  trucks  at  the  quarries,  and  mn  dowQ 
Grom  thence,  on  iron  railways,  to  the  sterns  of  the  ves* 
sels,  which  are  turned  towards  the  quays  to  receive 
them.  Iron  railways  are  also  fixed  on  the  dedc,  snd 
in  the  hold,  for  the  purpose  of  receiving  the  trucks.  A 
cargo  sometimes  consists  of  80  tons,  though  frequentlj, 
on  account  of  the  weather,  it  varies  to  60,  and  even  40 
Urns*     Instances  have  been  known,  however,  ofcsr- 

goes  of  80  tons  being  discharged  in  40  or  50  minutes. 
\y  means  of  very  powerful  cranes,  t^e  stones,  not. 
withstanding  their  great  diversity  of  form,  are  so  sin* 
gularly  accommodate  to  each  Other,  mb  to  call  forth  the 
admiration  of  the  beholder. 

The  experience  of  eleven  years  has  fulfilled  die  ex* 
pectations  of  the  warfnest  advocates  of  the  Breakwster. 
The  second  year  after  its  erection,  its  good  effects  were 
plainly  perceptible;  and  every  winter  has  incressed 
the  testimonies  in  its  favour.  In  the  early  part  of  1817, 
a  decided  proof  was  afforded  of  its  benefit*  by  its 
sheltering  the  Sound  and  Catwater  from  the  fury  of 
one  of  the  most  tremendous  hurricanes  remembered  by 
the  oldest  inhabitant.  *  The  water  rose  six  feet  sbovs 
the  usual  height  of  the  spring  tides,  and  the  most  de- 
solating effects  must  have  ensued,  if  the  raging  of  the 
ocean  had  not  been  checked  by  this  noble  structorb 
A  fine  though  melancholy  contrast  was  exhibited  in 
the  fates  of  the  Jasper  and  Telegraph,  which  were  in- 
chored  in  a  part  without  shelter  from  the  Breakwster, 
and  a  deeply  laden  collier  lying  under  its  protection. 
The  foriher,  though  possessing  every  advantage  thit 
the  cables  and  anchors  of  the  king's  service  could  sf* 
ford,  were  totally  wrecked ;  whereas  the  latter,  with 
but  feeble  means,  rode  out  the  fury  of  the  storm,  snd 
presented  to  the  few,  who  might  before  that  time  bsfe 
doubted  of  the  efficacy  of  the  Breakwater,  a  most  oon<i 
vincing  and  undeniable  proof  of  its  advantages. 

Another  great  Work,  connected  witilthe  Breakwster, 
is  the  noble  reservoir  at  Bovisand,  for  the  purpose  of 
supplying  the  navy  with  water.  It  contains  12,000 
tuns,  and  the  water  is  conveyed  in  iron  pipes  to  Stsd- 
don  point,  a  distance  of  1200  yards,  a  great  portion  of 
whicn  is  a  tunnel,  cut  through  the  high  aurronndiDg 
land. 

PLYMOUTH,  a  sea-port  town,  and  the  capital  of 
Plymouth  county,  Massachusetts.  The  town,  which  ii 
the  oldest  in  New  England,  is  chiefly  built  of  wood, 
and  has  five  churches,  a  court»house,  a  bank,  and  s 
jail.  There  are  in  the  town  considerable  manufactures 
of  cotton,  woollen,  and  iron,  the  madiinery  of  which 
is  driven  by  a  small  rivulet  which  passea  through  iht 
town.  The  town  is  defended  by  a  fort,  and  there  it  s 
lighthouse  nine  miles  east  by  north  Of  it.  In  lfi]6, 
there  was  shipping  belonging  to  the  port  amounting  to 
18,875  tons,  which  was  principally  employed  in  the 
fisheries,  and  in  the  West  India  and  European  trsde. 
Population  4228.  Distance  from  Boston  S6  roiiet  south- 
south-east  West  Long.  TO**  30^,  and  North  Lst  4J* 
58'. 


*  It  U  in  Uieie  quanries  Uiat  the  csTcrns  have  been  diBOOvered  oODtaimng  the  bones  of  the  Rhinoceroi.  the  Hymnt^  ud  other  joinuli, 
mhi^h  it.Te  fo  much  interetttd  the  geological  world.    The  bonet  and  csTet  are  detcribed  in  the  PhUotap/ticai  TrmimctlimMf  and  in  ^nitnot 
tereitiog  woik,  entided,  Beliiuke  DUuviante,    See  ako  the  MtUn.  Phil.  Journai,  voL  ix.  p.  f2S^  980. 
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CODA*  This  word  is.  dmved  from  the  Greek  term  mufut, 
tpirUus,  and  is  die. name  given  to  that  science  which 
treats  of  the  mechanical  properties  of  compressible 
fluidsL 

ia  of  The  cirfmnstance  which  sttccesafally  directed  the  at* 
idence.  te&tioa  of  philosophers  to  this  subject*  was  a  failure  on 
the  part  orsome mechanics  who  had  been  employed  to 
erect  a^pump  upwards  of  thirty  feet  long.  This  incident 
perfdexed  them  so  mudi  that  they  had  recourse  to  Os« 
liieo,  the  most  ingeniooa  philosopher  of  his  time,  for  an 
explanation.  The  bold  and  original  genius  of  Galileo, 
though  it  had  enriched  science  with  many  new  dis- 
eoveric8»  was  unable  to  divest  itself  at  once  of  pre|u« 
dices  which  had  acquired  strength  from  their  antiquity. 
Instead  of  totally  relinquishing  the  Aristotelian  apho* 
rism  that  *'  nature  abhors  a  vacuum^"  and  inquiring^ 
upon  mechanical  principles,  into  the  cause  of  this  ano- 
Bsaljr*  he  contented  himself  with  equating  his  prepos^ 
sessions  to  experience,  and  conduded  that  the^^a 
vacui  obtained  only  within  32  Seet  of  the  earth. 

This  accommodation  of  the  hypothesis  to  fact  did 
not  long  continue.    It  appears  to  have  proved  unsatis* 
faetory  to  Galileo  himself;  for  while  it  shook  the  an«> 
ctent  philosophy  to  its  basis,  in  as  £ur  as  the  truth  of 
the  physical  axiom  was  concerned,  it  assigned  no  gene- 
ral principle  by  which  the  phenomenon  might  be  ex« 
plamed.    The  adherents  of  Uie  old  philosophy  were  dis* 
pleased  to  see  their  doctrines  compromised;  whilst  the 
ardent  followers  of  the  new  pnilosophy  were  dts* 
satiafied  with  an  explaniation  so  fiuidful  and  inoom* 
plete. 
cdirs       Torricelli,  a  disciple  of  Galileo,  haa  the  honour  of 
M-      havinjf  exploded  the  maxim  of  the  achoolmen,  and  of 
substitating,  in  its  place,  a  natural  explanation*    It 
ooeunred  to  him  that  the  fluid  was  maintained  in  the 
barrel  of  the  pump  by  the  pressure  of  the  external  aU 
moaphere.    To  yerify  this  conjecture!  he  perceived  that 
it  would  be  necessary,  to  employ  a  fluid  of  a  density 
different  from  that  of  water,  and  observe  to  what  height 
it  coidd  be  supported ;  for  he  was  aware  that  the  ele- 
vations at  which  two  fluids  of  difierent  densities  can  be 
maintained  b^  the  same  pressure  are  inverse^  propor- 
tional to  their  densities.     For  this  purpose  he  made 
Qse  of  mercmy,  a  fluid  whose  specific  gravity  is  to  that 
of  water  as  IS^  to  1.    Having  filled  a  tube  which  was 
hermetically  sealed  at  one  end,  and  open  at  the  other, 
with  this  fluid  he  immersed  the  open  end  in  a  cistern 
containing  the  same,  and  found  that  it  did  not  occupy 
die  whole  tube,  but  descended  until  it  reached  a  height 
of  about  30  inches.    This  experiment  completely  over- 
turned the  opinion  of  Galileo,  and  confirmed  his  own 
conjecture.    For, 

1 S4 :  i-:  33  feet :  80  inches ;  the  exact  height  at  which, 
acoorahig  to  hydrostatical  principles,  the  fluid  ouffht  to 
stand  when  maintaitied  by  a  pressure  capable  of  sup- 
portiii^  a  oilimn  of  water  85  feet  long. 

Tltts  experiment  was  not  only  important  hi  afibrd- 
ini^  an  aeeession  to  human  knowledge,  but  also  in 
dispeUhig  ^e  pbmsible,  though  crude  opinions,  which 
baa  been  pi^eviously  entertained  concemmg  the  nature 
of  the  atmomherew  The  tenuity  of  air  distinguishes 
is  so  nracb  mm  every  other  modiflcstion  of  mstter, 
tlmS  the  andeuts  qipeair  to  have  considered  it  as  a  dis- 
tinet  principle^ 
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**  Ipes  coDvexi  vi^i  et  tine  pondera.  cobU 
Emicuit,  lummaque  locum  libi  leget  in  sree. 
Proximus  est  aer  illi  leriute,  loeoqoe; 
Deofior  his  teUui. 

Ovid,  MeUMOrj^ 

.  The  facility  with  which  the  feathered  tribes  appear- 
ed to  glide  through  it,  and  the  ease  with  whidi  the 
other  anunals  transferred  themselves  from  one  place  to 
another,  led  to  the  conclusion  that  it  opposed  no  re- 
sistance, but  yielded  to  the  slightest  impulse.  It  was 
also  supposed  to  have  been  endowed  witn  an  inherent 
levity,  because  it  ooouioned  no  sensible  incumbrance 
to  those  who  Hved  beneath  it  To  consider,  therefore, 
this  substance  as  a  fluid,  at  a  time  when  its  very  names 
were  appropriated  to  express  ideas  the  most  rdined  and 
remote  •from  human  apprehension,  was  truly  philoso- 
phical, and  to  attribute  to  its  agency  the  support  of  a 
considerable  weight  of  dense  and  ponderous  matter, 
betokened  an  originality  of  mind  and  boldness  of  con- 
ception, which,  perhaps,  in  the  preset  advanced  state 
of  knowledge,  we  cannot  justly  appreciate. 

This  striking  discovery  of  Torricelli  was  communi- 
cated by  him  to  his  friend  Viviani,  who  performed  the 
experiment  successfully  in  1648. 

He  again  repeated  it  himself,  sud  varied  it  in  sucha  ^ 
manner  as  to.  bring  into  operation  die  several  causes 
which  contribute  to  the  result. 

Having  taken  a  gkss  tube,  of  moderate  width,  and 
about  four  feet  long,  after  sealing  it  at  one  end,  he  fill- 
ed it  with  mercury,  and  inserted  it  in  a  dstem  coi>- 
taining  mercury,  covered  with  a  portion  a£  water. 
Whilst  the  lower  end  was  immersed  among  the  mer^ 
cury  in  the  cistern,  the  column  was  maintained  as  usual 
«t  the  height  of  about  90  inches.  On  raising  the  tube^ 
however,  from  among  the  mercury,  as  soon  as  it  reachp 
ed  the  water,  the  mercury  flowed  out  of  it,  and  its 
place  was  supplied  by  a  column  of  water  which  occu^ 
pied  the  whole  length  of  tho  tube.  Experiments  of 
this  kind  not  only  demonstrated  that  the  atmosjphere 
exerted  a  pressure,  but,  by  being  frequently  repeated^ 
they  soon  pointed  out  to  Torricelli  that  this  pressure 
was  subject  to  Variations.  The  result  of  the  whde  of 
his  inquiries  was  published  in  1645,  but  he  did  not  live 
to  enjoy  the  renown  of  his  great  discovery,  having  been 
cut  off  by  a  fever  in  the  midst  of  his  philosophical 
pursuits,  and  in  the  flower  of  his  age. 

The  next  individual  who  devoted  himself  to  this  P«scal*i 
science  was  the  celebrated  Pascal,  who,  from  his  ear-  diicovery. 
liest  years,  had  displayed  a  strong  predilection  for  phy« 
sical  studies,  in  which  he  wss  encouraged  by  his  father, 
who  was  himself  distinguished  for  his  learning.  While 
residing  at  Rouen,  he  obtained,  through  means  of  fa- 
ther Mersenne,  a  learned  mathematician,  who  main* 
tatned  an  extensive  correspondence  over  Europe,  an 
acquaintance  with  the  famous  Italian  discovery,  rascal 
immediately  undertook  to  repeat  it  upon  a  larger  scale, 
but  appears  to  have  been  ignorant  of  the  explanation 
which  had  been  given  of  it  by  TorricellL    With  this 
view  he  provided  a  glass  tube  about  fifty  feet  long,, 
sealed  at  one  end,  and  having  first  fiUed  it  with  water 
tinged  red,  he  inverted  the  open  end  Into  a  basin  con»- 
taining  the  same  fluid ;  immediately  the  indosed  fluid 
subsided,  leaving  a  vacant  space  of  about  fifteen  feet.  . 
He  next  took,  a  syphon  or  bent  tube,  which  he  filled 
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with  mercury,  and  having  immersed  its  extremities  in  that  city,-  For  tins  purpose  he  selected  a  higfa  house,  ^mm 

tV7o  hasins  containing  the  same  fluid,  it  subsided  in  on  the  top  of  which  he  remarked  that  the  mercurial  ^  ^ 

both  branches,  and  stood  at  a  level  of  about  thirty  column  was  much  shorter  than  in  lower  stations.    It       ' 

inches  above  its  surface  in  each  of  the  cisterns.    On  immediately  occurred  to  him  to  apply  this  principle  to 

placing  the  instrument  in  such  a  position  that  the  ele-  determine  the  difference  of  level  between  places  aitnated 

vation  of  the  highest  point  was  less  than  thirty  inches  at  any  distance  from  each  other, 
above  the  extremity  or  the  shorter  branch,  he  perceiv-        This  ingenious  idea  was  not  overlooked  by  philoso* 

ed  the  fluid  to  rush  out  in  a  continued  stream  through  phers.    The  nature  and  constitution  of  the  atmosphere 

the  longer  branch.    In  a  disputation  upon  this  sub-  now  became  an  object,  not  merely  of  cnriooa  but  use- 

ject  be  deddedly  maintained  the  existence  of  a  vacuum,  ful  speculation.  The  discoveries  which  had  already 
a  doctrine  which  provoked  the  opposition  of  the  schooU  been  made  on  this  impalpable  substance  rouaed  the  at- 
men,  particularly  of  father  Noel,  rector  of  the  Jesuits'    tention  of  mankind,  and  although  many  who  had  im« 

College  at  Paris.    During  the  polemical  discussions  bibed  the  Aristotelian  pliilosophy  did  not  aoquiesoe  in 

In  which  he  was  thus  involved,  he  became  acquainted  the  explanations  which  were  ^ven,  the  facta  were  un- 

with  the  cause  which  had  been  assigned  by  Torrioelli  deniable,  and  excited  speculation  amongst  dl. 
for  the  phenomenon.    The  method  which  he  proposed    -   In  this  manner  a  spirit  of  incpiiry  burst  forth,  whidi 

to  render  manifest  its  influence,  waa  in  itself  most  in«  was  eminently  rewarded  by  sevendbeautifiil  discoveries 

genious,  and  led  to  one  of  the  most  beautiful  applica*  and  inventions. 

tions  of  the  science  of  pneumatics.  When  the  air  came  to  be  c<maidered  as  a  aubstanei 

P.xperf^  It  occurred  to  him,  as  the  column  of  mercury  was  possessing  weight  and  fluidity,  and  capable  of  being  aeiM  if 

ment  made  supported  in  the  tube  by  the  atmospherical  pressure,  excluded  from  a  well  compacted  vessel,  as  waa  leameacftncn^ 

npon  the     ^^^  whatever  cause  might  affect  the  latter,  would  also  from  the  vacuum  produced  by  Torrioelli,  the  ingenioas  ^'  ^*°* 

Dome.^       induce  a  change  upon  the  former.    The  means  of  re-  soon  employed  themselves  in  devising  a  contrivance  bj^*""^ 

moving  the  atmospherical  pressure  directlv  had  not  yet  which  it  might  be  exhausted  mechanically.    The  first 

been  discovered,  so  that  be  was  obliged  to  have  recourse  who  succeeded  in  this  attempt  was  Gueridc^  a  boigo* 

to  an  indirect  manner  of  accomplishing  this.    By  as-  master  of  Magdeburgh,  who  oevoted  much  of  hisletsoit 

cendiDg  into  the  higher  regions  of  the  atmosphere»  the  to  philosophical  pursuits.    He  first  endeavoured  to  pro* 

superincumbent  mass  would  obviously  be  lessened,  and  duce  a  vacuum  in  a  cask  filled- with  water,  which  he 

of  consequence  its  pressure ;  and  accordingly  he  was  employed  the  common  sucking-pump  to  empty.    This 

led  to  expect  that,  in  this  manner,  the  column  of  mer-  was  a  work  of  considerable  labour,  and  vrmrpd  onsuc- 

cunr,  which  forms  a  counterpoise  to  it,  might  be  made  cessful,  for,  after  a  considerable  portion  ofthe  water  had 

to  dimihish.   From  the  rarity  of  air,  however,  he  seems  been  extracted,  a  hissing  eound  was  heard,  produced  by 

to  have  anticipated  that  it  would  require  no  ordinary  the  air  insinuating  itself  through  the  interstices  of  the 

elevation  to  cause  a  diminution  ofthe  mercurial  column  vessel.    He  then  substituted  Tor  the  cask  a  copper  bsU, 

in  any  degree  perceptible ;  for,  instead  of  making  the  to  the  lower  part  of  which  he  attached  a  syringe  ;  and, 

experiment  himself,  he  committed  the  accomplishment  afler  securing  its  joints  bv  water,  he  at  length  succeed- 

of  nis  views  to  his  brother-in-law,  Pener,  who  usually  ed  in  emptying  the  vessel.     It  was  in  thia  manner  that 

resided  at  Clermont  in  Auvergne.  This  place  was  par*  he  performed  the  fiunous  Magdeburgh  experiment, 

ticularly  favourable  for  the  purpose,  as  there  stands  in  which  was  not  below  the  attention  of  the  deputies  and 

its  neighbourhood  the  Puy  de^  Dome,  a  lofty  moun-  ambassadors  who  were  assembled  at  the  diet  of  Ratia- 

tain,  at  the  bottom  and  summit  of  which  Pascal  re*  bon,  and  to  whom  it  was  first  exhibited  in.  1654. 
quested  that  the  height  of  >he  mercurial  column  might        Having  taken  two  hemispheres  which  exactly  fitted 

be  observed.    This  request  was  made  in  Noveml^r,  each  other,  by  employing  the  syringe  he  exhansted 

1647 ;  but  Perier,  by  absence  from  home,  and  other  them  so  completely,  that  they  were  retained  together 

impediments,  was  prevented  from  attending  to  it  until  by  the  pressure  of  the  external  air  with  such  a  foroe^ 

the  19th  September  in  the  following  year.  that  it  remiired  the  energy  of  twelve  horaea  polling  in 

'Early  in  the  morning  of  that  day,  he  invited  a  few  opposite  directions  to  sever  them  from  each  other, 
curious  friends  to  meet  him  in  the  garden  of  a  monas-        This  method  of  producing  a  vacnum  waa  eztrane^ 

lery,  situated  in  the  lowest,  part  of  Clermont,  where  he  rude,  as  it  required  the  unremitting  labour  of  two  atroog 

brought  a  quantity*  of  quicksilver,  and  Awo  tubes  her^  men  for  several  hours  together;  and,  besides«  the  vessel 

melically  sealed  at  the  top.    These  he  .filled,  and  in-  to  be  exhausted  was  composed  of  one  entire  globe,  with 

verted  as  usual,  and  founa  the  mercury  to  stand  in  both  a  narrow  neck,  so  that  it  became  a  matter  of  difficol^ 

at  the  same  heightof  about  2&  English  inches.    Having  to  introduce  into  it  the  substances  upon  which  expend 

left'^one'of  the  tubes  in  this  situation,  he  proceeded  mentswere  to  be  made.    To  remedy  th^e  inconTe- 

with <he  mother  towards  the.  mountain,- on  the  summit  niencies,  the  celebrated  Boyle,  aided  by  the  ingenuity 

of  which  he  repeated  the  expenraent ;  when  his  party  of  Dr.  Hooke,  whom  he  employed  as  an  assistant  in  hia. 

was  equally  astonished  and  delighted  to  find  that  the  philosophical  aesearcbes,  invented  an  inatrnment,  of 

mercury  stood  only  at  about  24.7  inches,  rin  his  des-  which  i^late  CCCCLXI V*  Fig.  1.  is  a  repreeentation.     Plaix 
oent  he  found  the  mercury  gradually  to  rise,  so  that,  on        The  .principal  paru  of  it  are  the  glaa»-ve«sel  A.  cocas 

reaching  the  monastery,  it  was  observed  to  stand  at  the  which  is  usually  called  the  receiver,  and  the  pompf^l- 

same  height  with  the  barometer  which  he.  had  left  be-  SVG.    It  differed  chiefly  from  the  JnstmmcBt  whkn 

hind.    This  was  a  most  decisive  proof  to  Pascal  of  the  had  been  invented  by  GaericU,  in  the  oonatmctiQD  of 

tmth.of  the  explanation. given  by  Torricelli.    Here-  the  receiver.    That  emploved  b)r  Boyle  ia  staled  aa 

oeivediatelligenceof  the  result,  when  residing  at  Paris,  having  been  capable  cf  hokUitg  abont  thirty  wiaa 

and  finding,,  contrary,  to  his  conjectures,  ■  that  the  de.  ouarts.    At  the  top  of  it  ia  4  foond  bok  £Q  whoae 

pressien  was  so  considerable  for  an  ascent  of  500  toises,  diameter  is  four  incbes»  and  which  la  cndrded  I7  a 

or  about  9000  English  feet,  be  resolved  to  see  the  lip  of  ghm  about  one  inch  in  bieadtk    Upon  thia  waa 

effect  that  -WKNild  m- produced  by  raisinf^  the  insjtm*  closely  cemented  a  brass  rin^,  the  intcfior  of  wfaioh. 

ment  to  somrof  the  most  considerable  enunences  about  was  of  a  conical  form,  that  it  mij^  lecaivt.a  ' 
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itufflt*  itopplt.    These  were  80  aocnmtely  fitted  to  each  other»  hy  beaiing  against  the  contiguous  bodies  that  keep  Pneunn* 

io-     that  though  the  stopple  might  be  made  to  revolve  with*  them  bent.**  tics. 

y^  in  the  ring,  no  air  could  enter  between  them.    In  the        With  this  instrument  Boyle  was  enabled  to  make  ^^-^  ^  *-^ 

isiddle  of  the  stopple  was  a  small  orifice,  to  which  the  several  ver^ interesting  ezperimentsi  and,  among  others, 

I*'*     itop-cock  M  was  carefully  adapted.    These  were  also  to  obtain  a  direct  evidence  that  the  pressure  of  the  air 

^"rtrt  '^^^^'^  ^^^  ^y  °^^<^i^  o^  o^l-    '^^  receiver  was  ce*  supported  the  mercury  in  the  barometrical  tube.    This 

?!     mented  upon  a  tin  plate,  which  was  soldered  to  the  was  done  by  filling  a  tube  after  the  manner  of  the  Tor- 

stop-cock  S.    This  stop.cock  was  connected  with  the  rioellian  experiment,  which  he  placed  within  the  re* 

cyhndrica]  vessel  VG,  within  which  a  piston  was  made  oeiver.    The  stopple  was  then  let  down  into  its  place, 

to  move  by  means  of  the  rack«work  FGH.    In  the  by  causing  the  part  of  the  tube  which  projected  from 

upper  part  of  the  vessel  was  the  valve  V,  the  receiver  to  pass  through  its  orifice.    A  luting  was 

The  method  of  exhausting  by  means  of  this  raaehine  then  applied  round  the  orifice  to  render  it  air-tight. 

was  extremehr  laboriotts  and  irksome.    The  stop-cock  On  exhausting  the  receiver,  the  mercury  was  found  to 

S  is  supposed  to  be  shut»  and  when  the  niston  is  made  descend,  until  it  came  nearly  upon  a  level  with  that 

to  ssoend,  the  valve  V  is  opened  in  oraer  to  allow  a  contained  in  the  dstem;  and  on  allowing  the  air  to're- 

psssage  for  the  air  which  the  piston  drives  before  it.  enter,  it  was  found  to  ascend  to  nearly  i^  former  height 

when  the  piston  has  reached  the  top  of  the  vessel^  the  He  next  employed  water  instead  of  mercurv,  and,  afWr 

itop-cock  S  is  opened  and  the  valve  shut.    On  with-  working  the  pump  for  some  time,  it  was.  also  found  to 

drawing  the  piston,  the  air  included  in  the  receiver  falla  subside.    Upon  this  occasionhe  observed  small  bubbles 

down,  and  occupies  the  whole  interior  of  the  apparatus,  ascending  from  the  water,  and  which,  like  air,  he  found 

The  stop-cock  S  is  again  shut,  and  the  same  jprooess  is  to  be  possessed  of  elasticity.   We  need  not  observe  that 

resumed  until  the  vessel  is  exhausted  to  the  degree  r^  this  was  merely  air,  which  had  been  mechanically  unU 

quired.  ted  with  the  water,  but  which  made  its  escape  upon 

This  instrument  appears  rude  and  obvious  in  the  pro-  the  pressure  at  the  snrface  having  been  removed. 
lent  improved  state  of  science ;  but  it  must  be  recollect*        The  elasticity  of  air,  which  Boyle  bad  thus  this  merit 

ed,  that  its  inventors  knew  almost  nothing  of  the  fiuid  of  discovering,  aerves  to  explain  several  useful  and  cui> 

upon  which  they  were  to  operatOj^  except  its  existence,  rious  inventions. 

Ine  ingenious  mechanical  improvements  which  have  .  i      r  xxr 

since  been  made  upon  the  air-pump,  depend  upon  •'^^  ^'  Watbb. 

pnnciplea  which  were  first  unfolded  by  the  aimple  con-        Plate  CCCCLXIV.  Fi^.  8.'  represents  what   has  Flats 

trivsnce  of  Boyle.    He  was  the  first  who  seems  to  have  been    called   the   Fountam    o£  Command.      It  con- cccclxiv. 

been  acouainted  with  the  elastic  force  of  air.  sists  of  three  cylindrical  vessels^  D,  £,  and  C    The  Fig.  e. 

This  idea  was  suggested  to  him  by  the  manner  in  upper  vessel  is  filled  with  water  to  a  certain  height, 
which  the  air  issues  from  the  valve  V.  We  shall  ex-  and  then  the  stop-cock  8  is  shut  to  prevent  the  access 
press  his  observadona  on  die  subject  in  his  own  lan«  of  air.  The  water  begins  to  fiow  through  the  tube 
^age :— "  Upon  drawing  down  the  sucker,  the  valve  BGO,  and  rises  from  the  orifice  O  with  ^e  velod^ 
being  shut,  the  cylindricd  space  deserted  by  the  sucker  due  to  the  height  HO.  As  the  water  subsiding  de- 
is  left  devoid  of  air  ;  and,  therefore,  upon  the  turning  acends  in  the  vessel  C,  it  ascends  in  £»  and  though  a 
of  the  stop-cock,  the  air  contained  in  the  receiver  rush-  pordon  of  it  escapes  at  the  orifice  O9  it  gradually  aocu* 
eth  into  the  empty  cylinder,  dll  the  air  in  both  the  mulates  here  until  it  covers  the  lower  extremity  of  the 
vessels  be  brquffHt  to  about  an  equal  measure  of  dila*  tube  F.  No  air  ia  now  admitted  into  the  vessel  C,' 
tadon.  And,  therefore,  upon  shutting  the  receiver  by  and  as  the  level  line  HH  descends,  the  air  which  is 
taming  the  key,  if  you  open  the  valve  and  force  the  contained  above  it  becomes  attenn«ted,  and  loees  its 
sucker  again,  it  4vill  be  found  tlut,  after  thia  first  ex-  elastidty.  The  column  of  fiuid  HO,  and  the  diminish.^ 
socdon,  almost  a  whole  cylinder  full  of  air  will  be  dri«  ed  pressure  of  the  confined  air  ia  no  lonffer  equivalent 
ven  out ;  but,  at  the  following  exsucdons,  you  will  draw  to  toe  elasddty  of  the  extemal  air.  whlcn  stops  the  jet 
less  and  less  out  of  the  receiver  into  the  cylinder,  be*  lA  O.  The  water  in  the  vessel  £  reoeising  no.  addi* 
cause  there  will  remain  less  and  less  in  the  receiver  iu  tion,  eondnnes  to  flow  through  A  into  the  lower  vessel^ 
self,  and,  consequently,  the  particles  of  the  remaining  until  it  sinks  below.  F.  The  air  then,  gains  adooissibn 
air,  having  more  room  to  extend  themselves  in,  wiU  through  the  tube  CF  into,  the  upper  vessel,  and  the  jet 


less  press  out  one  another.  On  the  receiver  beii^  almost  is  recontinued.    Tiina  the.  fountain  alternately  plave 

empded,  if  at  sudi  a  time^  the  valve  being  shut,  you  end  stops ;  and  as  a  person,,  by  obsefving  when  the 

let  go  the  handle  of  the  pump,  you  will  find  the  sud^er  lower  level  readies  F,,can  know  whea  it  is  to  flow,  it 

forcibly  carried  up  to  tne  top  of  the  cylinder  by  the  has  recdved  the  name  of  the  Fountain  of  Command, 

protrusion  of  the  extemiJ  air,  which  being  much  less  .   Plate  CCCCLXIV.  Fig.  S.  represent- s  Hieio's  foun-  Fig.  s. 

rarefied  than  that  within  the  cylinder,  must  have  a  tain.    AC  and  B£  are  (^lindrical  veasels,  connected 

more  fordble  pressure  upon  the  sucker  than  that  con*  tmther  by  the  tubea  AB,  DE,  and  the  support  £6. 

tained  in  the  recdver.    For  the  more  easy  understand*  Toe  vessel  AC  is  surmounted  by  a  rim,  made  to  contain  ' 

11^  the  experimenU  made  by  our  engine,  I  thought  it  the  water  which  fidla  ftom  the  jeL    Thia  water  is  re* 

not  super^ous,  in  the  recital  of  thia  first  of  thm,  to  odved  into  the  orifice  D,.aiid  transmitted  tbnragh  the 

insinuate  the  notion  by  which  it  seems  likdy  the  most,  tube  DE  into  the  lowei*  vessel    As  the  water  ascenda 

if  not  sJl  of  them,  may  be  explained.**  in  this  vessd  it  condenses  the*  indnded  ur,  and  thus 

Yoo  will  eadly  suppose,  that  the  notion  I  speak  of  anipnentaiu  elaatiei^  until  it  beeomeeqnivdent  to  the 

is,  that  there  ia  a  sprung,  or  iAm^  in  the  air  which  we  atmosphcnc  pressure,  together  with  the  weight  of  the 

live  in,  hy  which  I  mean,  that  our  air  oonsisu  <if  parte  of  cdumn  of  water  OE.    Aa.  the  tube  AB  dlows  the  air 

such  a  Bature,  that  in  case  diqr  be  bent,  or  compressed,  in  the  lower  vessd  to.pasa  up  hito  the  higher,  the  daa« 

bj  the  w^^t  of  the  incumbent  part  of  the  atmosphere,  tkaty  of  both  ia  the  samau    The  water,  conaequently, 

er  by  anr  other  body,  they  do  endeavour,  aa  much  aa  contained  in  the  latter.  is|>resaed  by  the  superincumbent 

in  tfawi  iietb^  to  ftee  tbemadves  from,  that  pressure,  air  witbafiHoe  equivalent  to  the  weight  of  the  atmo.^ 
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Pneamt-  ifShere,  together  with  that  of  the  oolmm  D&    It  ii  S5056  Ibt.  or  upwardi  of  11  toni  i  tnd  the  prenm  fi«au 

fctcs.      ^]|||g  forced  up  into  the  tube  C8,  and,  on  tnmnig  the  apon  the  anrfiiee  of  the  whole^  earth,  which  m  nnnd     '" 

""^^^^"^  cock  at  S,  it  aaoenda  with  the  mne  velocity  aa  if  it  namberSy  is  5,575,680,000,000,000  aquare  feet,  ta  equal 

were  isauing  from  an  orifice  in  the  bottom^  of  a  veaad  to  about  1,164,201 ,840,000,000,000  pounds.   Theaeie- 

filled  with  water  to  a  height  equal  to  D£,  suits  mar  perhaps  appear  incredible,  and  it  may  be 

The  way  to  prepare  this  fountain  for  playing,  itf  to  oonoeiTed  tnat  such  an  immense  pressure  would  com* 

pour  water  into  the  lower  vessel  through  the  tubeDE,  pletely  destroy  all  motion.    In  science,  however,  it  is 

then  to  invert  it  that  the  water  may  flow  through  AB  proper  to  reason  before  coming  to  a  decision ;  nor  ought 

into  the  upper  cistern,  until  it  be  filled.    On^  setting  a  result  to  be  rejected  merely  because  it  is  astonishing, 

the  fountain  again  upright,  wafer  is  poured  into  the  The  following  feet,  though  more  obvious,  is  still  more 

tub^  D£,  until  it  can  receive  no  more,  when,  upon  turn-  wonderful.    Fishes  are  sometimes  caught  at  a  depth  of 

ing  the  cock  S,  the  jet  commences.  856D  feet ;  and  are  consequently  compressed  widi  a 

..     Q  force  equivalent  to  about  80  atmospheres  i  yet  they  are 

11.    SYPHON.  „^  jj^iP^  jjy  HjIj  immense  weight,  nor  impaled  m  thar 

Plate  The  sjrphon  is  a  bent  tube,  represented. as  in  Ftg.  4.  movements.    The  reason  of  this  is,  that  the  liahea  wn 

ccccLxiv.  Plate  CCCCLXIV.  whidi  is  employed  in  conveying  a  filled  with  fluids,  which  from  their  impenetrabflity  of^ 

Fig-  4-        fluid  from  one  vessel  or  place  to  another.    By  immera-  pose  a  sufficient  resistance  to  the  immense  pressure 

ing  one  extremity  of  die  tube  in  the  fluid  to  be  trans-  from  without,  'and  preserve  the  slightest  membranei 

ferred,  and  extracting  the  air  ivom  it  by  means  of  a  from  being  broken.    With  regard  to  their  facility  of 

pump,  the  pressure  of  the  atmosphere  acting  upon  the  motion,  as  the  pressure  which  they  support*  acts  in 

surface  of  the  fluid  causes  it  to  ascend  into  the  tube ;  every  direction,  it  neutralises  itself,  by  promoting  as 

and  if  the  issuing  leg  CE  be  longer  than  the  driving  much  as  it  impedes  their  endeavour  to  move  themselves, 

leg  CA,  the  fluid  will  continue  to  flow  through  the  -  The  reaaon  wny  man  and  the  other  animals  aufler  no 

tune.    The  reason  of  this  is,  that  the  force  employed  inconveniendes  from  the  atmospheric  pressure  is  pre- 

in  raising  the  fluid  is  the  atmospheric  pressure,  dimi-  cisely  the  same.   The  vessels  of  tne  body,  together  widi 

nished  by  the  weight  of  a  column  of  fluid  having  for  ita  the  bones,  are  filled  with  fluids  capable  of  supporting 

height  CD ;  whereas  the  pressure  which  is  exerted  any  degree  of  weight,  or  with  air,  whose  ebsticitj 

agamst  the  fluid  when  issuing  f^om  E,  is  the  atmosphe-  being  equal  to  that  without,  proves  an  exact  counter* 

Tic  pressure  diminished  by  the  weight  of  a  column  of  balance  to  it.    Most  of  the  fishes  who  live  in  the  depths 

fluid,  having  for  ita  altitude  CE.    From  this  it  is  ob«  of  the  sea,*are  provided  with  a  vesicle  filled  widi  a  psr^ 

vious  that  &t  fluid  will  ^ow  mt  E  with  the  velocity  ticular  kind  of  air  or  gas,  produced  and  secreted  by  the 

due  to  the  difference  of  lem  D£.  economy  of  their  nature.    The  elastici^  of  this  is  so 

'As  the  atmospherical  pressure  is  the  cause  why  the  great  as  to  resist  the  pressure  of  several  atmospheres ; 

water  asceUcU  m  the  sypion  tube»  it  is  apparent  that  on  drawing  up  the  animal  therefore  to  the  aur&ce,  the 

the  point  C  ought  never  to  exceed  32  feet  in  height  diminished  pressure  which  it  now  sustains  is  no  lon^ 

above  the  surface  of  the  fluid  at  B  in  the  case  of  water,  a  counterpoise  to  the  gas  inclosed  in  the  vesicle,  which 

or  80  inches  for  mercury.    In  conducting  water  from  consequently  dilates  and  bursts  it.    In  like  manner,  to 

one  place  to  another,  by  means  of  this  instrument,  a  remove  the  atmospheric  pressure  from  off  the  hnmau 

forcing  pump  is  usually  connected  with  the  end  of  the  frame  would  destroy  life  instantaneously.     That  the 

issuing  leg,  in  order  to  fill  the  syphon ;  when  the  place  air   presses  equally  in  all   directions  is  proved  by 

has  been  drainedi  a  atop  cock  is  turned  in  order  to  pre*  the  Allowing  ingenious  experiment  deviaea  by  Maxv 

vent  the  water  f^rora  iasning,  until  there  be  a^in  occa.»  otte.     DB  (Ffg.  5.)  is  a  tube  introduced  into  the  PLm 

don  for  the  sjrphon.    It  is  obvious,  that  if  the  issuing  neck  of  the  glass  biottle  AB,  and  fitted  to  it  ao  as  to  ccccul 

and  driving  leg  be  of  the  same  length,  the  -fluid  will  be  air-tight,  the  bottle  having  previously  been  filled  iig.  ^ 

cease  to  flow,  and  not  only  ao,  but  tl^  air  will  gradual*  with  water.    If  a  small  orifice  be  opened  in  the  side  of 

ly  ascend  into  the  tube,  and  occupying  the  highest  the  vessel  as  at  C,  about  1*10thof  an  inch  in  diameter,  j 

parts  of  the  bend,  will  detach  the  two  columns  of  fluid  the  water  will  immediately  subside  in  the  tube  to  the  i 

and  cauae  them  to  fall  through  their  respective  orifices,  level  A,  and  a  portion  of  it  will  flow  fWim  the  ori- 

Every  thing,  consequently,  which  has  a  tendency  to  fice  equal  to  that  which'  has  been  displaced  from  the 

thia  effect  in  the  construction  of  syphons  ought  to  be  tube.  Should  the  lower  extremity  of  the  tube  be  idwve 

avoided.    The  driving  leg  ought  always  to  be  as  near*  the  orifice  in  the  side  of  the  vessel,  as  in  Fig.  6.  the  air  r^.  t 

ly  vertical  as  possiUe,  in  order  to  furnish  a  plentiful  will  ascend  through  it  to  the  top  of  the  bottle^  and  caose 

anpply  of  water :  and  the  issuing  leg  ought  always  to  the  water  to  flow  until  its  surface  descend  upon  a  levd 

have  a  gentle  inclination  throughout.  with  the  orifice. 

A  sjphoD  having  the  issuing  leg  to  pass  in  a  conceal*  The  reason  why  the  water  ceafeea  to  flow  in  the 
ed  manner  through  the  bottom  or  handle  of  a  cup,  as  first  case  is,  that  the  lateral  pressure  of  the  air  on 
represented  in  Hyorodykamics,  Figs.  13,.  14,  15.  of  the  orifice  is  an  equivalent  to  its  vertical  measure  in 
PUte  CCCXVII.  has  received  the  name  of  Tantalus'  the  tube  at  A.  This  principle  is  employed  in  the  eon- 
cop.  For  an  aceount  of  various  syphons,  see  the  article  struction  of  a  vessel  for  the  purpose  of  recdving 
HrniionYirAiiiCB,  Vol.  XI.  p.  485.  gases,  (Fig.  ?•)  EB  is  a  tube,  witn  e  conical  piece  Fif  * 

TTT     n  .^^  soldered  at  the  top  that  water  may  be  the  more  ea» 

111.    UABOifXTXiu  sily  filled  into  it.   This  tube  descends  to  withm  a  very 

*  Tlie  pressure  of  air,  like  that  of  all  other  fluids,  is  small  distance  from  the  bottom  of  the  vessel  A.    This 

exerted  in  eveiy  direction*    Hence  it  happens,  that  vessel  has,  at  the  top,  a  tobe  fitted  with  e  atop* 

eveiy  part  of  tM  surflice  of  a  body  which  ia  inclosed  cock,  and  at  G  another  tube  ihdxned  npvrards,  with  a 

in  air,  is  subject  to  a  weight  equivalent  to  that  of  a  spout  below  to  carry  off  the  water  which  may  be  made 

oolunm  of  water  te  fleet  long.    Calculating  upon  this  to  iasue  at  D.   By  shutting  the  tube  at  J),  and  opening 

principle,  the  pressure  upon  every  aquare  incn  is  I4|  the  stop-cock  at  8,  the  vessel  A  may  be  filled  by  pour* 

iba.    If  the  aurfhee  of  the  human  bodv  be  su])posed  to  ing  water  in  at  E.    By  shutting  the  cock  at  S,  and 

be  11  square  feet,  the  pressure  exerted  upon  it  will  be  opening  that  at  D,  after  the  vessel  haa  been  filled^  ooJy 


PNEUMATICS. 


661 


eoma.  as  niieh  watar  w31  flow  otf  as  is  contahwd  in  the  tnlM 
tci.  above  the  level  of  the  orifice  C.  In  order  to  admit  gas 
v*"^  into  the  gasometer  it  is  onty  necessary  to  introduce  the 
tabe  of  a  retort,  or  whatever  vessel  the  gas  is  formed 
in,  into  the  orifice  at  C ;  from  which  it  will  ascend  by 
its  levity  to  the  surface  of  the  water  which  is  let  off  at 
C.  The  gas  is  drawn  from  the  gasometer  by  means 
of  a  tube  connected  with  the  orifice  at  S,  and  received 
beneath  the  pneumatic  trough. 

This  principle,  tor  which  we  are  indebted  to  Mari- 
otte>  has  beoi  ingeniously  applied  by  Dr«  Wollaston  in 
the  construction  of  an  apparatui  by  which  an  uniform 
ennent  of  air  is  made  to  pass  from  one  vessel  into  an- 
other. 
TE  Let  B  and  H  (Pig.  8.  Plate  CCCCLXIV.)  be  two 

cLxiv.  vessels  having  each  a  Stop-cock  andBpoutatS^andastop- 
H.  code  at  E,  and  let  them  be  connected  bv  a  tube  T,  pro- 
ceeding from  tibe  vessel  B,  containing  the  gas  to  within 
a  small  space  of  the  bottom  of  the  vessel  C,  into  which 
die  gas  IS  to  be  transferred.  To  the  stop-cock  £  of  the 
vessel  containing  the  gas  is  sr*ewed  the  vessel  KC 
holding  water.  The  water  is  represented  as  standing 
at  the  level  KH ;  and  the  stopple  P,  being  placed  in  its 
proper  cavity,  the  pressure  of  the  external  air  is  remov« 
ed  frmn  its  surface.  The  tube  KC,  open  at  both  end^ 
descends  into  the  water.  The  vessel  C  is  also  filled 
with  water.  The  stop-codcs  E,  A,  A,  S,  are  now 
opened.  The  water  descends  into  the  vessel  B  with 
the  velodty  due  to  the  hdght  ID,  which  consequently 
is  constant.  The  air  contained  in  the  receiver  B  ie, 
therefore,  compressed  with  the  atmospheric  pressure^ 
togedier  with  the  weight  of  the  column  of  water  ID, 
and  is  thus  made  to  pass  through  the  tube  T.  It 
presses  at  M  with  its  whole  elastic  force^  and  is  oppos- 
ed by  the  atmospheric  pressure,  so  that  it  overcomes 
this  resistance  by  a  pressure  eauivalent  to  the  weight 
of  the  column  cif  water  ID.  Jf,  therefore,  the  vessel 
KC  contains  a  supply  of  water  sufficient  to  fill  B,  the 
air  will  be  ezpelled  from  this  vessel  into  C  with  a  con- 
stent  force.  The  air  may  be  again  replaced  after  the 
same  manner  in  B,  by  screwing  the  vessel  KC  to  the 
tube  E^  shutting  the  stop-cock  S,  filling  the  vessel  B 
with  water,  and  opening  the  cock  S. 

A  clepsydra,  or  water  dock,  mi^ht  be  fitted  up  on 
this  principle,  where  the  hour  might  be  marked  b^ 
K  equal  divisions  on  the  tube  CE,  (Fi|^.  9.).  For,  until 
the  water  reaches  the  level  line  DC>  it  obviously  issues 
uniformly  at  the  code  S  with  the  velocity  due  to  the 
differepce  of  level  CF. 

.  IV.    Air  Pump. 

The  elastidty  of  air  having  been  ascertahied  bv  the 
experiments  of  Boyle,  the  ingenious  soon  availed  them* 
selves  of  it  in  the  construction  of  air-pumps.  Hie 
prindpal  objections  to  that  which  Boyle  employed 
were,  the  inconvenience  of  alternately  shotting  and 
opening  Uie  stop-cock  and  valve,  and  the  great  diiiicuU 
ty  of  making  the  piston  descend  when  the  internal  air 
is  considerably  rarefied.  The  first  of  these  was  sur* 
mounted  by  emplojring  Ae  air  itself  as  a  mechanical 
agent ;  and  the  second  Iqr  employtng  two  pistons  con- 
nected in  such  a  manner  that  the  one  was  depressed 
when  the  other  was  elevated,  by  which  means  th^ 
pressure  of  the  external  air  which  opposed  the  descent 
of  the  one  favoured  the  ascent  of  tne  other.  An  tm< 
ptoved  machine  of  this  nature  is  represented  in  (Fig  10.) 
o.  which  receives  the  name  of  Hawksbee's  pump,  ftom  the 
individual  who  contrived  it  KB  are  the  two  piston 
rodrwhidi  move  bv^e  revolution  of  the  wheel  W  in 
their  rcapeetm  cyhaodani  CC.   PL  PL  are  two  piatona 


which  are  fixed  'perpendicularly  to  the  fiame  work  of 
the  instrament;  o#er  these  is  placed  the  transverse  bar 
of  wood  PP,  into  which  the  upper  extremity  of  the  cj* 
finders  are  fixed,  and  to  whidi  toe  whed  W  is  attadied, 
which  is  turned  by  the  handle  H,  Their  lower  ends 
rest  upon  two  circular  pieces  of  brass,  which  contain 
eadi  a  valve  covering  the  extremities  of  the  horixontal 
tube  AA.  The  valves  were  formed  by  covering  two 
Very  small  holes  pierced  through  the  brass  by  a  slip  of 
limber  bladder  which  was  fastaned  by  a  silken  thread 
wound  around  the  drcumferencei  and  em)i>raGing  its 
extremities. 

These  valves  are  so  constructed  as  to  be  distended 
upwards  by  the  elasticity  of  the  internal  air,  and  re- 
semble in  every  particular  the  two  valves  which  are  at 
the  end  of  the  piston  rods.  The  tube  A  A  is  connected 
with  the  pipe  T,  whtdi  passes  up  through  a  hole  in  the 
board  BB,  ovc^  which  the  receiver  is  placed.  This 
tube  is  usually  fitted  with  a  stop-coek,  which  la  shot 
after  a  vacuum  has  been  made,  in  order  to  prevent  any 
air  which  may  enter  at  AA,  or  any  otiier  part  of  the 
pump,  firom  getting  access  to  the  receiver.  The  man*- 
ner  in  which  the  &  is  exhausted,  is  divious  from  the 
ooastruction  of  the  machine ;  when  the  handle  is  turn- 
ed, one  of  the  pistons  is  raised  and  the  other  d^eised. 
The  air  contained  in  the  cylinder  of  tiie  aseending  pta- 
ton  is  dilated,  for  no  external  air  can  enter*  as  its  pres- 
sure shuts  the  valve  of  the  piston  rod  by  compressing 
the  bladder  upon  the  puncture ;  henoe  its  eUsticitjr  be- 
comes less  than  that  of  the  air  oontttned  within  tlie  re- 
ceiver and  tube  A  A,  which,  of  consequence,  opens  the 
lower  valve  and  expands  itself  into  the  cylmoer  vntil 
the  density  of  both  become  equal.  On  turning  the 
handle  in  a  cpntrary  directicm,  the  elevated  piston  is 
made  to  descend,  and  by  compressing  the  mr  beneath 
it,  which  cannot  force  itself  back  hato  the  receiver  ow«^ 
ing  to  Its  increased  elasticity,  it  at  length  exceeds  in 
density  the  external  air,  and,  opening  the  piston  valve, 
makes  its  escape.  The  same  process  is  repeated  until 
any  required  degree  of  exhaustion  is  obtained. 

From  the  manner  in  which  the  air  is  exhausted  a  ibi^ 
mula  toBj  be  given,  by  which  the  deme  of  exhaustion 
produced  after  a  given  number  of  strokes  may  be  found. 
For  let  V  be  the  capacity  of  the  receiver,  v  that  of  the 
barrel,  and  i  the  density  of  the  air.  Then,  as  on 
raising  the  piston  for  the  first  time,  the  volume  e  is  ex- 
hausted, V  is  the  portion  of  air  which  remains,  and  as 
this  expands  utd  fills  the  space  V-f  e, 

yT^  la  iu  density. 
By  mising  the  piston  a  second  tim^  the  vohune  v  o€ 

the  density  s=- —  is  exhausted,  so  that  there  wih  re- 
^  V-J*e 

inain  as  before  the  volume  V  {  and,  as  this  air  is  dilate 
ed  so  as  to  fill  V-fv,  iU  density  becomee  .w  ,     i^ 

Henoe  thedensity  of  the  air  whidi  remaina  after  the 
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degree  of  rurefaction  produced* 

Such  was  the  staito  of  the  air-pnmp  when  it  engaged 
the  attention  of  Mr.  Socaton.  Tm  iroperfiectiona  of 
Mr.  Kkwkbee's  pump,  whioh  he  endeavoured  to  seme* 
dy,  arose  from  the  difficulty  ui  opening  the  valves  at 

e  bottom  of  the  barrela,  and  firom  the  pisUma  notfit* 
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Fig.  IS. 


ting  exaodj  when  pot  close-down  to  the  bottom,  whidi 
left  a  lodgement  of  air  which  could  not  be  got  out  of 
the  berrd.  The  first  of  these  defects  was  owing  to  the 
small  orifice  throagh  which  the  air  passed  in  raising 
the  slip  of  bladder*  and  which  opposed  a  considerable 
resistance,  from  the  circumstance  of  its  having  been  ne- 
cessary to  keep  it  moist  with  oil  or  water.  The  diame- 
ter of  the  hole  was  about  1-lOth  of  an  inch.  Now, 
suppose  the  air  to  have  been  rarefied  140  times,  which 
was  nearly  the  maximum  efi*ect  of  the  machine,  and 

^  inches  of  mercury  will  represent  its  elasticity ;  or, 

in  other  words,  a  column  of  mercury  of  this  height 

would  have  prevented  the  air  from  expanding.    But, 

as  the  specific  gravity  of  mercury  is  about  13^,  and  the 

weight  of  the  cubic  inch  of  water  is  252  grains, 

S         1 
T7  X  t;^  X  IS^-x  252  X  •7854ts5,  5grainsnesrly,is 

the  pressure  which  the  air  could  exert  in  this  attenuated 
-state.  This  force  was  incapable  of  overcoming  the  eo* 
hesion  of  the  bladder  to  the  plate,  by  which  means  the 
process  of  exhaustion  was  discontinued.  To  obviate 
this,  Mr.  Smeaton  resolved  to  expose  agreatersar&oe.to 
the  action  of  the  air  s  with  this  view,  instead  of  one 
hole,  he  **  made  use  of  seven,  all  of  equal  sixe  and  shspe, 
one  being  in  the  centre,  and  the  other  six  round  it,  so 
that  the  valve  was  supported  at  proper  distances  by  a 
kind  of  grating  made  by  the  solid  parts  between  these 
holes."  To  expose  a  sufficiently  grest  surface  the  holes 
were  made  hexagonal  as  represented  (Fig.  11.  Plate 
CCCCLXIV.)  and  the  partitions  filed  almost  to  an  edge. 
'  The  letters  £,  F,  G,  H,  show  where  the  metal  was  a  little 
protuberant,  to  hinder  the  piston  from  striking  against 
the  bladder.  To  prevent  any  lodgement  of  air  in  the  low* 
er  part  of  the  barrel,  he  removed  the  external  pressure 
£rom  the  piston  valve,  by  making  the  piston  move 
through  a  collar  of  leather,  and  forttd  the  air  out  by  a 
valve  applied  to  the  plate  at  the  top  of  the  barrel  winch 
evened  outwards. 

The  latest  improvement  which  has  been  made  on  this 
machine  is  due  to  Cuthbertson,  a  philosophical  instru- 
ment maker  of  Amsterdam,  who  has  ingeniously  con- 
trived to  allow  the  air  to  eso^M,  b^  opening  a  passage 
to  it  mechanically  without  the  assistanoe  of  its  elastic 
force.  We  shall  give  a  description  of  a  machine  of  this 
contrivance  as  constructed  by  Miller  and  Adie,  inslru* 
ment  makers,  Edinburgh.  GB  (Fig.  12.)  is  a  section 
of  the  barrel  of  the  pump,  where  T  represents  a  tube 
connected  with  an  orifice  in  the  plate  of  the  pump,  and 
screwed  to  the  barrel  at  S.  C  represents  a  frustum  of  a 
cone  which  is  made  to  fit  exactly  an  excavation  in  the 
tneCe  HH.  At  R'  this  conical  valve  is  connected  to  a  so* 
lidq^d  R'R,  having  a  loop  at  its  lower  extremity,  which 
IS  Made  to  embrace  a  horizontal  bar  in  such  a  manner 
as  to  allow  it  a  little  play.  .  When  the  cone  is  placed  in 
its  receptacle,  a  screw  A  is  driven  home  from  below, 
whose  head  b  large  enough  to  prevent  the  cone  from 
being  drawn  out  by  pressing  against  the  plate  HH.  By 
drawing;  the  rod  the  cone  can  be  raised  it  certain  degree 
out  of  Its  cavity,  as  represented  in  (Fig.  IS.)  by  which 
means  a  communication  is  opened  between  the  interior 
<»f  the  receiver  and  the  barrel.  On  pressing  down  the 
xod,  on  the  other  hand»  the  cone  is  restored  to  10  plaoei 
and,  being  ground  quite  tight,  it  completely  (huts  up 
all  conununication.  DD  representi  snother  cone,  wtthaii 
apertureaboat  half  an  inch  i(Miiamet^,  in  order  to  receive 
collan  of  leather  which  arerepresentedinFigs.]2and  14^ 
as  shaded.    These  collars  occupy  about  two»thirds  of 


the  channel,  and  are  pieroed  throogh  iot»iiegbe 
very  lightly  the  rod  R'R,  oo  purpose  to  nise  the  cuC 
This  cone  is  received  inverted  into  the  pisun  11,133  < 
is  hollowed  out  into  a  conical  form  to  it  to  fit  it  au:^ 
When  so  placed  the  rod  PSE,  which  iihoQovi^gsB 
to  contain  R,  is  screwed  into  the  cone  it  L  I^:.. 
PSE  is  provided  with  the  flanch  SS,  to  pmot^ 
cone,  when  pressed  down,  from  bong  driTeo  bz\ 
cavity  altogether.    By  depressing  the  rod  the  cz>!  j 
is.  at  first  lowered  so  as  to  open  a  cminraoks&si:  ^ 
tween  the  part  of  the  barrel  which  is  above  isi!:^ 
which  is  below  the  piston  |  and  then  tbe  £133^ 
acting  upon  the  piston  LL,  forces  it  dovn  •!$&  I ,:. 
K  are  coUsrs  of  leather  contained  in  nuts  visir 
screwed  upon  the  plates  MN,  QK,  V  ii  a  caoialn.. 
ground  into  an  aperture  in  the  piste  MN;  itu.<tt. 
up  by  the  pressure  of  the  part  V'  of  the  jHstae,  oc' 
prevented  from  escaping  by  means  of  the  m^ 
represented  in  Fig.  12,  which  Mr.  Adie  has  the  !i£.| 
of  inventing.    O  is  an  aperture  in  the  side  of  tki 
rel,  fitted  with  an  exterior  screw,  to  wbichatcbEs 
be  attached  for  the  purpose  of  condeoiio^air.  B^ 
ing  thus  explained  the  parts  of  the  puop,  ift  a 
now  attend  to  the  manner  in  which  it  openia  < 
raising  the  rod  G  (which  b  done  preciiely  mtbior 
manner  as  in  Hawksbee*s  pump,)  the  collars  of  iar 
DD,  which  closely  embrace  the  rod  BR\  rmit 
consequently  lift  the  OHie  C  firom  its  avitr,  i^r. 
allow  the  air  confined  in  the  tube  T  snd  the  mei^ 
expand  itself  into  the  lower  part  of  thebvRl  I: 
cone  D  is  also  raised  to  fill  its  GS?it^aDdshs:E:> 
communication  between  the  upper  snd  krt«rpr. 
the  barrel.     In  Uiis  manner  thesircaDtaisfiii::j 
part  of  the  barrel  above  the  piston  is  oondeDscdti:- 
clriven  through  the  valve  V,  whidiissdedopos^- 
elasticity  of  the  air,  and  completely  raised  byt&:i' 
tion  of  V'  against  it     On  depressiDg  the  ^'H 
the  valve  V  falls  back  into  its  former  place,  d^^' 
vents  the  air  from  re-entering  into  the  barrel:  byr> 
tinning  the  descent  of  the  rod,  the  cone  Cbej> 
placed  in  its  socket,  and  thus  preveots  tbeair  cci|^ 
m  the  lower  part  of  the  barrel  from  rusliogtaiiv.l 
the  receiver;  the  cone  D  ia  now  displaced,  u^"i 
and  opens  a  passage  by  which  this  sir  can  ^cd^-^ 
to  occupy  the  upper  part  of  the  bsrrel.   On  vk^^- 

giston  a  second  time,  the  same  movemeotstilc^i 
y  which  means  another  portion  of  air  is  o;!^''^ 
through  the  passage  V.  It  is  obvious  that  thtsisi>-  j 
may  uso  serve  for  condensing  air  into  a  vessel  o^'| 
ed  by  a  tube  to  the  orifice  O,  by  allowing  the  ar^; 
to  communicate  with  the  atmosphere,  or  thegis*"*^ 
it  may  be  required  to  condense. 

The  ex^enmenU  of  Boyle  not  only  prepawi^^ 
for  these  improvementSi  but  also  suggested  1 


by  which  the  operator  might  •l^syO^'l  j 
gree  of  exhaustion  which  he  had  obtained,  n^ 
already  seen  how,  by  introducing  a  canuooD  ^^ 


beneath  the  receiver,  he  was  enabled  to  ^ 
theory  of  Torricelli ;  it  only  remained,  t^^^i 
the  law  which  connected  the  density  of  the  air  i^ 
in  the  receiver,  and  the  altitude  of  the  b^rao^' j^ 
be  discovered  in  order  to  render  the  ^^^^'^^ 
one  a  criterion  of  the  other.  Mr.  Boyle,  ^^^^ 
was  more  successful  in  detecting  the  ^^^^^"^Tjf, 
mechanical  propertiea  of  air,  appesrs  to  haTeore^ 
this  subject ;  at  least  from  his  writingi  th0eti«>^' 
dance  that  he  ever  attempted  it*  .  ^ 

The  honour  of  this  discoveiy  has  been  8ii»>'7F 
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to  Mariotte,  whote  method  of  inquiry  wu  as  follows  z-^ 
Having  taken  a  bent  tube,  (Fig.  13,  Plate  CCCCLXIV.) 
hennetically  sealedat  the  extremity  of  theshorter branchy 
but  open  at  Ae  extremity  of  the  longer,  which  was 
1^  'about  six  feet  in  length,  he  attached  to  it  a  wooden 
frame  and  support  ABC.  The  frame  was  formed  into 
a  scale  of  incnes,  which,  as  the  bore  of  the  cylinder 
was  of  uniform  diameter,  indicated  equal  volumes. 

Haying  poured  mercury  into  the  longer  branch,  it 
rose  to  a  certain  height  in  the  other,  which  was  ob« 
served.  The  air  contained  in  the  shorter  branch  was 
now  compressed  by  the  weight  of  the  external  air,  as 
shown  by  the  barometer  at  the  time,  and  also  by  the 
excess  of  the  mercury  in  the  longer  branch  above  that 
in  the  shorter.  Let  v  be  the  column  which  the  air  oc- 
cupied, h  being  the  height  of  the  barometer  in  inches, 
and  )  the  difierence  of  level  at  which  the  mercury  stood 
in  the  two  brandies  also  in  inches;  then  is  A-}-)  the 
force  by  which  the  air  was  compressed.  After  these 
observations  were  made,  an  additional  portion  of  tner« 
cury  was  introduced ;  and  the  volume  occupied  by  die 
air  was  again  observed,  as  also  the  difference  of  level  at 
which  the  mercury  stood.  Suppose  the  former  were 
V,  and  the  latter  t,  then  the  law  which  Mariotte  found 
to  obtain  was  tlut  k  +  f:V::h +  iiV',  or  that  the 
compressive  force  varied  inversely  as  the  spaces  which 
the  mduded  air  occupied.  But  as  the  space  occupied 
by  the  air  also  varies  inversely  as  its  density*  the  com- 
pressing force  is.  always  proportional  to  the  density  of 
the  air  which  it  compresses. 

From  the  manner  m  which  the  experiment  was  made, 
it  will  be  seen  hereafter*  that  although  the  observa- 
tions  might  favour  this  general  law,  they  could  not  ex- 
actly confirm  it,  at  least  beyond  a  certain  range :  for 
the  elasticity  of  air  has  been  found  to  be  greatly  affect- 
ed by  the  presence  of  vapour,  a  circumstance  which 
was  then  unknown,  and  consequently  not  guarded 
against.  The  law  of  Mariotte  was  employed  to  deter- 
mine the  degree  of  rarefaction  which  was  produced  in 
the  air-pump,  by  connectinff  with  the  orifice  O  a  tube 
OE,  communicating  with  the  vessel  S,  which  was  ce* 
mented  to  a  cylindrical  tube  F,  made  of  glass.  (See 
Hawksbee*s  pump.)  The  lower  extremity  of  this  tube 
was  immersed  in  the  vessel  M  containing  mercury.  Be- 
fore the  pump  is  worked,  as  the  density  of  the  air 
contained  in  tne  tube  F  is  the  same  as  that  of  the  ex- 
ternal air,  the  mercury  remains  at  the  same  level  within 
and  without  the  tube.  On  placing  the  receiver  over 
the  orifice,  and  exhausting  a  portion  of  the  included 
air,  its  density  and  its  elasticity  become  less :  accord- 
ingly, the  pressure  of  the  external  air  causes  a  portion 
of  the  mercury  to  ascend  into  the  tube.  Suppose  that, 
afler  the  pump  haa  been  woriced  for  a  short  time,  the 
mercury  stanos  at  a  height  of  p  inches  above  its  level 
in  the  cistern ;  then,  if  the  barometer  stands  at  the 
height  of  h  indies,  the  indnded  air  is  compressed  by  a 
force  of  A  — p  inches. 

And,  if  unity  be  assumed  to  express  the  density  of 
the  extemd  air,  as 

hih'^pii  1 : -9 

■     ^  wfll  express  die  degree  of  rarefacdon  which 

P 
haa  been  obtained. 

Thisdiseoveiy  of  Mariotte  was  extended  by  the  learn- 
ed Cotetj  who  proved,  in  his  Hanmm,  Mens,  that  the 
density  of  the  atmosphisrej  ^  naifiirm  distances  from 


the  eaith'is  surfi^e,  dimmidies  in  geometrical  ptogres*  Paeoma* 
sion.  ticf. 

Let  LAB.  (Plate  CCCCLXV.  Fig.  1,)  represent  a  ^*^"*^ 
column  of  air  whose  base,  AB,  rests  upon  the  earth's  ^^^ 
surface,  and  let  it  be  divided  into  straU  of  untform  pf ^^^^' 
thicknessy  by  die  lines  CD,  EF,  GH,  which  ate  to  be   * 
taken  so  that  the  density  of  the  air  in  each  stratuni  Motet's  dit* 
may  be  equable.    Let  the  densities  of  the  seve^il  strata  c^^*^*- 
be  represented  by  ),  y,  t\  &c.  &c.  and  the  weight  of 
the  air  by  which  they,  are  pressed  by  W,  W',  W". 

Theni  from  the  experiment  of  Mariotte,  it  is  known 
that 

andW':W":y:J,  &c. 

But  the  weights  of  ec^ual  colunms  of  matter  are  in 
propordon  to  their  densities. 

Hence  ip  y  i  weight  of  stratum  CB :  weight  of  stra- 
tum FD. 

or,  a:y::W  — W':W'— W", 
wherefore  W :  W :  W  —  W :  W  —  W", 
and  W  :  W": :  W  — W" :  W"  — W'. 
By  alternation  and  composition, 

W :  W :  W : :  W":  W" :  W"',  &c 

Now,  W :  W'::  J:  J,  and  W^i  W:  :y:  J'' 

Hence  iiPi.r:  J"',  &c  Q.  E. D. 

Now  it  has  been  ascertained,  by  the  experiments  of 
Perier  upon  the  Puy  de  Dome,  that,  by  ascending 
about  3000  feet,  the  barometer  fell  from  28  to  24.7 
inches.  The  density,  consequently,  at  the  earth's  sur* 
face,  is  to  the  density  at  this  height  in  the  rado  of  28  to 
24.7.  By  taking  12  terms,  in  a  decreasing  geometrical 
progression  with  28  and  24.7,  the  least  will  be  the  height 
at  which  the  barometer  should  stand  at  an  devadon 
of  36,000^  or  nearly  seven  miles.  To  find  this,  we  know, 
from  the  prindples  of  geometrical  progression,  that 

/  — 

die  least  term,  or  a  =:  :.    ■-  ,.=/  28  \  u  -.  8.978, 

dt  4  inches.  At  this  height,  therefore,  the  densi^  is 
only  ^of  what  it  is  at  the  earth.  From  this  fact  the 
following  table  of  the  atmospheric  density  at  different 
elevations  is  easily  found. 


Amtndeinmilei. 

Comqiondlnc  dOMltf. 

0 

1 

7 

^ 

14 

16 

1 

21 

"Sr 

«8 

1 

to6 

85 

1 

^mU0 

10S4 

4i 

1 

400S 

40 

1 

iSm 

68 

1 

ttSdSS 

From  this  it  would  appear,  that  even  at  an  infinite 
height,  the  density  of  the  atmosphere,  though  smalJf 
does  not  become  nothing.  This  curious  circumstance 
was  first  remarked  by  Dr.  Brook  Taylor,  who  thought 
it  so  improbable,  that  he  was  inclined  to  believe,  uat 
when  the  air  became  highly  rarefied,  its  density  de» 
creased  inamudi  higher  proportion  than  the  compres- 
sive fiaroe  %  whidi  wwld  have  the  eftct  of  droinwcriU 
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PflettinA«  ing  the  whok  witUn  natrower  Kmiti*    Wert  the  deni 

,  ^^'^    ,  sityof  the  air  to  be  concluded  from  the  pruiciples  laid 


On  the 

the  atmo- 
•phere. 


down  by  €k>te8^  io  great  as  BetuTbly  to  disturb  the  mo* 
tion  of  the  planets,  it  would  be  necessary  to  have  re-> 
oouiae  to  suoh  an  hypothesis. 

This»  however,  is  by  no  means  the  case.  The  foU 
lowin|^  remarks  have  been  made  on  this  subject  by  an 
ingeniooa  philosopher :  '*  I  know  not  for  what  reason 
mathematiciaEis  have  been  afraid  to  admit  the  infinitude 
of  the  atmosphere  of  the  earth,  whether  they  thought 
it  would  bear  bard  upiMi  the  Newtonian  doctrine  of  a 
void,  or  impede  the  planetary  motions.  But  neither 
the  on^  nor  Uie  other  of  these  consequences  is  to  be 
apprehended ;  for  neither  the  phenomena  of  nature,  nor 
the  principles  of  the  Newtonian  philosophy,  require 
that  there  should  be  any  where  a  chasm  in  the  uni- 
verse, or  that  the  whole  material  world  should  be  ac- 
tually circumscribed  within  any' finite  space.  A  large 
proportion  of  interspersed  vacuity  is  sufficient  for  all 
purposes."  The  air,  even  at  a  comparatively  small 
elevation,  becomes  exceedingly  rare,  and  could  not 
produce  a  sensible  resistance  upon  the  motions  of  a 
planet  after  very  many  ages.  The  table  annexe^*  and 
which  was  calculated  by  Bishop  Horsley,  who  made 
'  the  observations  quoted  above,  will  show  this  dis- 
tinctly. 


Hdghtlnlliki. 

Volumeb 

Height  in 
Semi-dumeten. 

Volome. 

o.ao 

1 

1 

3069*« 

40 

3069 

1.5 

3069*0 

80.8 

3069  > 

2*1 

3069 '• 

1W.6 

3069* 

4 

3069" 

10&O 

3069* 

9 

3069* 0 

908.5 

8069S 

49 

3069* « 

259.1 

3069  < 

69 

S069*«**« 

998.f 

3069' 

Suu 

Sue. 

944.5 

3069«' 

391.9 

3069* 

440.3 

3069 »o 

489.7 

3069'' 

540.6 

3069 >* 

990.6 

S069»» 

169&1 

3069>« 

2641.7 

3069'* 

In  order  to  illustrate  the  manner  in  which  the  den<* 
sity  of  the  atmosphere  diminishes,  as  we  recede  from 

Plate       the  earth's  surface,  let  CD,  Fig.  2.  Plate  CCCCLXV. 

ccccLxv.  be  a  curve  so  connected  with  the  abscissa  AB,  that  the 

^ig'  ^'  ordinates  CA,  F£,  which  are  removed  from  each  other 
by  any  common  distance  A£,  are  in  geometrical  pro- 
gression. 

Then  if  C A  be  taken  to  represent  the  density  of  the 
surface  jof  the  earth,  and  one-fourth  CA  the  density  at 
L,  distant  seven  miles  from  A,  the  ordinate  at  any 
other  point  whatever  will  represent  the  density  at  that 
point  This  curve  has  received  from  mathematicians  the 
name  of  the  Logarithmic  Curve,  because  the  abscissss 
are  the  logarithms  of  the  ordinates ;  and  it  will  be  ne- 
cessary to  investigate  a  few  of  its  properties  in  order  to 
understand  the  application  which  has  been  made  of 
Cotes'  discovery  to  the  measurement  of  heights  by  the 
barometer. 

Proposition  I.  If  any  three  ordinates  be  drawn  to 
the  curve  which  are  equidistant,  the  intercepted  areas 
are  to  each  other  in  the  same  ratio  as  the  middle  ordi« 
nate  is  to  either  of  the  extreme  ordinates*    Let  DP, 

rig.  3.       FE,  Plate  CCCCLXV.  Fig^  3.  be  each  divided  into  any 
number  of  small  portions,  each  equal  to  Dm  or  F  n» 


Then  if  A,  B,  C,  D,  be  the  ordinates  drawn  from  thois  Paccsi. 
pomts  whidi  are  situated  between  D,  F,  and  A^  B',C|    ^ 
DC  the  ordinates  drawn  from  the  corresponding  pointi  ^"^^ 
between  F£:  it  follows  that  the  space  IlDKF  =  (A  x 
B4.C+D+&C.)  Dm. 

And  the  ^lace  KF£L=:A'4-F-(.C'4-B'4-,  6k.)  FN. 
But  from  the  nature  of  the  curve 

DH:KF:A:A*:B:B",  &c. 
.   And  by  Euclid  12th  Prop.  BookT. 
DH:KF :  A  +  B  +C4-,  &c. :  A'  +  B'  +  C  +,&c. 

that  is,  in  the  same  ratio  as  the  qpace  HDFK  to  the 
space  KFLE. 

Cor.  HD :  KF ::  space  HDC :  space KFC.  ForKF: 
LE : ;  space  K& :  space  LB.  Therefore  by  equictiiuait 
ordinates,  the  area  is  divided  into  spaces  in  geometrical 
proportion. 

Henoe  HF  :  K£  or  HD  :  KF  :  niaoe  HDC :  nice 
KFC.  • 

Provofiiion  2.    Let  the  tangent  BC,  Fig.  4.  Plate  Putt 
CCCCLXV.  be  drawn  to  any  point  of  the  leg.  cune  ccccur. 
B,  then  is  the  area  of  the  whole  curve  s  BA .  AC.      H-^ 

For  let  the  abscissa  be  divided  into  very  small  eqoal 
parts,  from  which  ordinate  are  drawn  to  the  curve 
Let  AE  be  one  of  these.  Then  calling  the  ordinates 
A,  B,  C,  D,  and  the  area  will  be  (A+B4.C4.D+,  &&) 
A£. 

But  A+B+C+P+,&a=j^=^^=^, 

A 

from  the  principles  of  geometrical  progression. 

Hence  the  area  is  — 57c — •      But  AE  :  BO  :  AC  ; 

m3\J 

AB.    Wherefore  ^^I'f^^  =JiB .  AC. 

BA 

Cot.  1.  The  subUngent  AC  is  a  constant  qusntitj. 
For,  by  the  proposition,  the  area  FG  »  m  =  FG  .  GH. 
But  B  fi m  A  :  F  n  m  G  :  Bil:  FG. 
Hence  BA  x  AC :  FG  X  OH :  B A :  FG,  or  AC=GH. 

Cor.  2.  The  area.  Intercepted  between  any  two  ordi* 
nates,  is  equal  to  the  rectangle  contained  by  their  differ- 
ence and  the  subtangent. 

Prop.  IIL  The  distances  between  two  equal  ordi- 
nates in  two  or  more  logarithmic  curves  are  in  the  same 
ratio  as  the  subtangents  of  these  curves. 

Because  the  ordinates  AB, .  ED  (Fig.  5.  Plate  ?%.  i 
CCCCLXV.)  are  equal  to  A'B^  E'D'  respectively,  it 
follows  that  the  area  ABED  is  to  the  area  A'  B'  £'  ly, 
in  the  ratio  of  CB  to  C^B'.  Let  B'D'  be  supposed  to 
be  divided  into  an^  number  of  parts,  all  equal  to  B'm', 
and  let  BD  be  divided  into  the  same  number  of  equal 
parts,  whereof  B  m  is  one.  Then,  becauae  the  ssme 
number  of  means  is  inscribed  between  the  equal  ex* 
tremes  AB,  ED  :  A'B%  E'D',  in  both  cases,  it  follov^ 
that  the  means  are  themselves  equaL  Now,  as  m'  B' 
is  very  small,  the  area  A'  m'  szm'B' .  B'A' ;  for  the 
same  reason,  m  A  :=:  m  B  .  BA,  but  as  AB=zA*B\  A  ■ : 
A^  m' : :  B  m  :  B'  m'.  In  like  manner,  the  correspaiid- 
iuff  portion  of  the  two  ateaa  can  be  proved  to  betocsch 
other  as  their  bases,  that  is,  as  m  D :  mfiy* 

Wherefore,  die  ai«a  AD  :  area  A'ly :;  BB :  B'fft 
And,  consequently,  BD  :  B'D' : :  CD  :  CB\ 

AB 
Cor.  1.  BDsLog.  -^^^  in  that  systemwiMiee  snbtsii* 

gent  is  CB ;  and  B'D'sIk^.  ^^»  in  the  ajatena  vAoie 
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AB       B'A* 
■ubUng€nt  is  CW.    But  as  ^g.  =  g^,  it  foUows 

that  the  logirithms  of  the  same  number  for  different 

systems  6t  logarithms,  are  in  the  same  ratio  as  the  sub* 

tangents  of  their  respective  systems.     The  two  most 

remarkable  logarithmic  systems  are  the  Naperian  and 

Briggian.    In  the  former  the  subtangent  is  unity,  and 

iu  the  latter  it  is  0.43429448. 

TE  Let  BL  (Fig.  6-   Plate  CCCCLXV.)  be  the  curve 

cLxr.  whose  ordinates  represent  the  atmospheric  densities 

^*        at  the  several  distances  from  the  earth's  surface  A,  and 

which  is,  therefore,  called  the  atmospheric  logarithmic. 

Then  let  equal  Spaces  GH,  HK.  be  taken,  within 

which  the  density  is  equable.     It  tollows,  since  DG  is 

the  density,  and  GH  the  measure  of  the  volume,  that 

DG.  GH= weight  of  air  contained  in  the  space  GH. . 

In  like  manner,  EH  .  HK=weight  oi  air  contained  in 
the  space  HK. 

Hence  the  area  of  the  curve  BLMA  represents  the 
weight  of  the  whole  column  ;  but  as  BA  .  AC  is  equal 
to  the  area,  it  also  is  a  measure  of  the  weight  of  the  at- 
mospheric column.  .  If,  therefore,  the  atmosphere  were 
of  a  uniform  density  throughout,  its  height  must  be 
equal  to  the  subtangent  AC,  that  its  pressure  may  be 
the*8ame  with  that  which  it  possesses  as  at  present  con- 
stituted. Now,  as  from  hydrostatical  principles  it  is 
known  that  the  lengths  of  two  columns  of  fluids^  whose 
densities  are  uniform,  and  'which  maintain  each  other 
in  equilibrio,  must  be  inverselv  proportional  to  their 
densities ;  we  can  ascertain  by  the  altitude  of  the  baro- 
metrical column,  and  the  specific  gravities  of  mercury 
and  air,  the  length  of  the  atmospherical  subtangent. 
For  if  SO  inches  be.  assumed  as  the  ilkiean  height  of  the 
mercurial  column,  which  can  be  maintained  by  the 
atmospherical  pressure,  it  has  been  found,  by  a  method 
to  be  pointed  out  hereafter,  that  .001306  is  the  specific 
gravity  of  air,  that  of  mercury  being  13.6;  and  the 
length  of  the  subtangent  will  be  found  thus, 

.001306  :  13.6  : :  30  :  S12692.1  inches  zs  4342.945  fa- 
thorns,  or  5  miles  —  342.325  feet. 

The  length  of  the  subtangent  having  been  thus  de- 
termined, Hdley,  firom  the  properties  which  are  demon- 
strated in  the  preceding  paragraphs,  deduced  a  formula 
for  finding  the  difference  of  level  between  two  stations, 
by  observing  the  height  of  the  barometer  at  esch  of 
them.  For  if  BDL.  be  the  atmospherical  logaritlimic^ 
and  BA  .  DG  be  in  the  same  rati9  as  the  altitude  of 
the  barometers  at  the  two  stations^  AG  will  be  the 
height  which  it  is  required  to  determine.     But  AG  =r 

hog.  -qt-i  in  a  system  whose  subtangent  has  been 


The  next  individual  who  suocessAitIv  directed  his,  Pafum*. 
attention  to  this  subject  was  De  Luc,  whose  discovery      ^'^"^ 
we  shall  proceed  to  unfold.     Previous  to  his  inquiries,  DeT^uc*^' 
measurements  by  means  of  the  barometer  were  made,  formula. 
by  the  formula  delivered  in  the  last  paragraph,  without 
taking  into  consideration  the  temperature  of  the  atmo- 
sphere.    Reflecting,  however,  that  the  temperature  af- 
fects the  density,  and  of  consequence  the  elasticity  of 
air,  he  was  induced  to  attend  to  it  s^hile  making  his 
observations.     The  results  were  found  to  depend  so 
much  upon  this  cause,  whose  agency  had  not  hitherto 
been  appreciated,  that  he  found  himself  under  the  ne-      "^ 
cessjty  of  introducing  a  correction  depending  upon  it 
into  the  formula.     He  found,  that  when  the  tempera- 
ture of  the  heights  to  which  he  ascended  among  the 
mountains  in  the  neighbourhood  of  Geneva  was  uni- 
form, his  thermometer  standing  at  16|*  of  Reaumur, 
the  difference  between  the  tabular  logarithms  of  the 
barometrical  altitudes  at  the*  two  stations,  when  multi« 
plied  by  10.000,  gave  him  the  elevation  in  Paris  toises. 
But  when  the  temperatures  at  the  two  stations  differed 
from  each  other,  he  found  that,  by  taking  a  mean  be- 
tween them,  and  calling  its  difference  from  l6j^  n, 
the  height  would  be  given  also  in  Paris  toises  by  the 
formula 


10.000  [l 


215     J 


un- 


BA 
found  to  be  4342.945  fathoms.    Now,  Log. 


DG 
BA 


m 


Briggs'  system,  is  to  this  logarithm  as  .43429348  : 
4342.945,  or  as 

1:10000. 
Henoe  the  height  required  is  to  the  common  logarithm 

of  -rrr- :  10000 : 1,  and  is  therefore  found  by  the  for- 
J5A 

miilm  H  db  10.000  (Log.  DG  —  Lo^.^fi'A);  which  was 
first  employed  by  (lalley  in  determining  the  height  of 
Snowdon ;  but,  upon  comparing  the  results  obtained 
by  means  of  it  with  those  which  were  derived  by  tri- 
gonometrical measurement,  it  was  found  to  be  imper- 
fect. 

VOL.  ZVI»  PART  U. 


When  L  marks  the  difference  between  the  logarithms 
of  the  barometrical  altitudes  at  the  tw6  stations,  the 
upper  sign  being  employed  when  the  mean  is  greater 
than  I6f  ^  and  the  lower  when  it  is  less.  That  we  On  the 
may  possess  a  clearer  idea  of  these  results,  we  shall  re-  ^l<"g 
duce  them  to  English  measures.  The  temperature  at  ^'"5.^ 
which  water  boils  is  variable,  and  depends  upon  the  eni  re*^' 
intensity  of  the  atmospherical  pressure  to  which  it  is  turet!^^ 
submitted.  When  it  is  heated  to  such  a  degree  that  the 
elastic  power  of  vapour  is  equal  to  the  superincumbent 
pressure,  it  boils.  Let  the  temperature  of  water,  when 
it  boils  under  a;  pressure  of  30  inches  of  mercury,  be 
180^  above  that  of  freezing,  which  is  the  notation  of 
Fahrenheit's  scale  as  used  in  this  country,  then,  from 
the  experiments  of  Dalton,  we  learn  that 

Log.  Ft  =  1.477183  —  0.0153741955  /  — 
0.000067427352  << + 0.000000033  )  iK 

Where  F  expresses  the  elasticity  of  vapour  at  /  de- 
grees below  212^.  This  formula  enables  us  to  find 
the  temperature,  according  to  Fahrenheit's  scale,  at 
which  water  will  boil  under  any  given  pressure.  For 
as  F  is  the  elasticity  of  vapour  at  the  temperature 
212^  — !•. 

Conversely,  212''  —  i^'  is  the  boiling  point  when  the 
superincumbent  pressure  is  F. 

It  is  obvious  from  the  nature  of  the  formula,  that  as 
F  diminishes  /  increases.  Hence,  in  high  stations  and 
elevated  countries,  the  tempeMture  at  which  water  boils 
is  leas  than  in  valleys  and  low  situations.  Accordingly 
we  find,  that  the  boiling  point  was  fixed  upon  the 
thermometers  employed  by  De  Luc  when  the  atmo« 
spheric  pressure  was  27  French  inches,  or  28.7739 
English  mcfaes.  By  sobatitating  this  qoanti^  for  Ft 
in  Uie  formula  given  above,  and  deducing  from  it  /, 
we  can  obtain  the  temperature  on  Fahrenneit's  scale, 
which  corresp<»ids  to  tne  boiling  point  in  De  Luc's 
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Pncttma-   tberauMMttfr.    For  tliif  purpow,  let  the  formula  reftr-    ftth.  when  tf  in  the  dtflbrenee  between  the  men  lem.  ftmu 
*««•?       red  to  be  put  under  the  form  perature  and  S9.77,  and  De  Luc's  ibraiula  for  fiodine    ^ 

LogFt^  1.^77123+ at +  bfl  +  c1^i  .  «'L\     ^^ 

or  making  Log.  F,~  1.47712«     I  **  ^®«^*  ®^  *«  barometer  is  10.000  ^  x  =±=  — ^J. 

i=.at  +  b(*  +  clK  Yhe  work  in  which  thfa  correction. was  |ji?en  to  the Sr 6w|i 

TK^    .o  •«  •M»«io«;.««fiAM  y*p  #  «*  k—  J—  ^  .tiii    ^o'ld  attracted  general  admiration,  and  iodoced  KtS^jk^.^ 

Then,  as  an  approximation  of  /,  we  haye  /  =  -,  and    ^^^^  Shuckbu^h,  an  English  geliUeman,  when  «i.^^'  J 

substituting  this  in  the  equation,  omitting  the  last    ting  out  for  his  travels  upon  the  Continent,  to  |ff0T^ 


=(-+t)- 


<and<=: 


Substituting  again  this  expression,  we  find 

+  ('  +  t)^*' 


Dc  Luc*f 
formula  re- 
duced to 
English 
measure. 


1  +^b 


and< 


-y 


term  himself  with  proper  apparatus,  that  he  might  verify  die 

)  discoveries  of  De  Luc  in  the  very  place  where  they 

^  ,  J  ^^  were  made.    An  account  of  his  proceedings  is  given  by 

"^-^  himself  in  vol.  Ixvii.  of  the  Philotophical  Traimcihm. 

To  ascertain  the  heights  trigonometrically,  he  carried 
along  with  him  an  equatorial  instrument,  the  ctrdes  of 
whidi  were  about  seven  inches  diameter,  made  by 
Ramsden,  a  fifty  feet  steel  chain,  and  three  thre^icet 
rods,  two  of  deal,  and  one  of  brass,  in  order  toeximine 
and  correct  the  chain;  these  last  made  by  Bwadelli 
at  Paris.  The  barometers  he  employed  were  also  made 
by  Ramsden,  the  sjiecific  ^avity  of  the  mercary  tt 
the  temperature  of  68^  bemg  13.61,  the  diameter  of 
the  base  of  the  tube  being  0.20  inches,  and  that  of  the 
From  this  equation  i  is  found  s  1.178064;  and  the  reservoir  1.6  inches.  In  taking  the  temperatures  of 
boiling  point  on  De  Luc's  scale  corresponds  to  210^S  the  thermometers,  he  availed  himself  of  a  little  belU 
on  Fahrenheit's.  tent    De  Luc,  on  the  other  hand,  in  hia  experiments^ 

,  The  graduation  of  De  Luc's  thermometer  was  accord-  placed  his  tl^ermometers  directly  in  the  sun'e  rayi, 
ing  to  the  method  of  Reaumur.  Hence,  178.822  of  conceiving  that,  as  only  one  half  of  the  instrumeatwu 
Fahrenheit's  =  80°  of  De  Luc's,  and  Idf  of  the  lat*  in  this  case  exposed  to  the  solar  heat,  while  it  shaded 
ter  =:69°.4il  of  the  former;  at  this  temperature,  there* 
fore,  our  author  found  the  subtangent  of  the  atmosphe- 
ric logarithm  equal  to  the  subtangent  of  Briggs'  loga- 
rithm in  Paris  toises* 

The  formula  1 0.000  IL  dtr  — -  j  becomes,  then,  accord- 

80  .  L_\ 


{a^  +  bi){h  +  U)' 


ing  to  Fahrenheit's  scale,  10.000  f  L  —  — - — --^  -—  . 
^^  '  \  215x178.822/ 

The  subtangent,  consequently,  for  any  other  tempera- 
ture, 

"  =  ®=^  480.6. 

when  B  is  the  subtangent  of  Briggs'  system,  and  n  the 
number  of  degrees  which  the  mean  temperature  of  the 
atmospheric  column  is  above  or  below  69"'41. 

The  French  toise  bears  to  the  English  fathom  the 
fatio  of  1.0657 : 1.     The  subtangent  therefore  express* 

rfin  Engluh  fcthoou  =  B  ( 1  =1=  j^g)  X  10657. 

From  this  expression,  let  us  now  find  at  what  tem- 
perature the  atmospherical  subtangent  will  be  equal  to 
the  subtangent  of  Brings'  system,  considered  as  Eng- 
lish fathoms.    For  this  purpose,  we  have  to  find  no 

(\  ^=^^^  X  1-0657  =  B.    Hence  n  =  —  29*.  64. 

and  6941  —  29-64  =  89^  77. 

At  the  temperature  of  99^  77'  Fahrenheit ;  the  dif- 
ference between  the  tabular  logarithms  of  the  barome- 
trical altitudes  at  the  two  stations,  will,  when  multi^ 
plied  by  10.000,  be  equal  to  their  difference  of  level. 


the  other,  the  mercury  would  indicate  the  mean  tein* 
perature.  After  a  coraparispn  of  the  two  methods,  Sit 
George  found  that  they  gave  nearly  the  same  results. 

The  first  object  of  his  mquiry  was  to  determine  the 
height  of  Mont  Saleve,  one  of  the  Alps,  situated  about 
two  leagues  south  of  Geneva,  He  found  it  by  a  voy 
accurate  trigonometrical  measurement  2858.41  Englisi) 
feet.  'Having  ascertained  this»  he  next  proceeded  to 
take  the  barometrical  altitude  at  the  top  and  bottom. 
This  was  taken  by  two  observers  at  intervals  of  tiuee 
quarters  of  an  hour,  that  the  instruments  might  ac- 
quire the  true  temperature  of  the  air. 

The  following  is  a  specimen  of  his  method  of  cilcs* 
Utton* 


Observations  ai  the  ^mmik  rfth$  MomntM. 
Barometer  25.7190 
Correct  for> 


JEx.of  $    / 


162 


Thcr.  Att«;h0d.    Ther.  Deixfaed. 

Tan)  55«.o 


Baiom.  at  top  25.6958 
Belov        .     28.3911 


Log.  4098^21 
Log.  4532434 


433.813  Hcig^  io  FathflU 
Gorreet  for  29.*T  of  eioettabovt  39.7«.28.728 


462.541 
6 


Height  in  feet  »  2775.246 

Obtervalkms  Behw. 
Barometer  28.3990  inch.    Th.  Attached.    Tfa.  Deuabid. 
Comet  for  £zp.\ 


39 


72».l 


7y.9 


Then  •0657  = 


48  a6 


480. 
or  »'—»'s=  29*64.  and 


Hence  B  fi  =^7^g]  u  the  expression  for  the  sub- 
tangent of  the  atmospherical  logarithm,  in  English 


28.3951  65* 

69« 
39.7 

The  corrections  for  the  expanskm  of  the  ipcrcaff » 
and  the  excess  of  the  mean  temperatnre  above  ^7 
were  taken  from  ubles  calcuktea  by  I^*  Honky  in 
the  FhUosophkal  Tramactioni. ' 
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tiDk 


ipiri- 

ntk€ 


The  Afflowing  Table  pTetents  a  emnparatiTe  view  of 
the  accnncy  of  the  barometrical  and  tngoBometrical 
methods  of  measurement ;  mad  if  the  results  obtained 
by  the  latter  be  considered  as  exact,  it  points  out  to  us 
the  imperfections  of  De  Luc's  theorj. 


ilud 

KDctrU 

moltf. 


ptaMor 


tfobtSabfe 


The  Mole 


HBIftHT. 


TnwHciffafe, 


BaiometriMa  Height 


8831.3 


481 L3 


MoBtSalere 


8888.9 


{8775.8 
8763.8 
8759.4 

/4138.7 
\414ai 
J  4115.1 
^  4111.9 
i  411&7 
L4104.9 

/'8755.6 

)  8754.9 

-<  8748.9 

(8758.8 


Brmruft  Ftaetton 
(tf  thewbola. 


.0198 
.0840 
.0854 

.0187 
.0169 
.0888 
.0835 
;.0831 
.0858 

.0859 
.0868 
.0888 
.0869 


it  will  be  graduated  into  nana  of  equal  capacity,  whoso  Pucums. 
relation  to  the  capaci^  or  the  manometer  is  known.  tiei. 

The  instrument  is  now  emptied  of  the  fluid,  whose 
place  is  occupied  bj  the  air  which  is  to  be  submitted 
to  experiment.  By  applying  heat  to  the  bulb,  the  inter* 
nal  air  may  be  rarefied  to  any  degree  requued.  Having 
reduced  the  density  of  the  air  as  much  as  may  be  deem* 
ed  necessary,  let  the  open  end  of  the  tube  be  immersed 
in  a  basin  of  mercury,  and  as  the  bulb  cools,  a  portion 
of  the  mercury  will  be  forced  up  into  the  tube.  Let 
the  instrument  now  be  held  in  a  verticid  position, 
having  the  bulb  undermost,  then  p  being  the  height  of 
the  barometer  at  the  time,  and  h  tne  length  of  the  small 
column  of  mercury  contained  in  the  tube,  p+k  will  be 
the  pressure  upon  the  air  inclosed  in  the  manometer. 
Let  the  volume  into  which  it  is  compressed  by  this 
force,  when  at  a  certain  temperature  be  marked,  then 
by  applying  diiferent  degrees  of  heat,  the  law,  aooord* 
ing  to  whidi  the  air  expands,  may  be  learned. 

By  an  instrument  of  this  kind.  Sir  George  derived 
the  following  results.  The  pressure  was  80^  inches, 
and  the  volume  of  the  inclosed  air  at  the  temperature 
of  freeaing  was  1000. 


The  data  from  whidi  these  heights  were  calculated* 
are  as  follows. 


FlMBOr 

Olll0Tltioll> 

BtTOOMier. 

Ther.  Attadwd. 

Ther.  Dctaelicd. 

AbOTS. 

umOfWrn 

AtoV*. 

Bdow. 

AbOfVu 

Below. 

HontSdsn 

(85.7180 

.  85.7085 

.85.6900 

88.3990 
8&8940 
88.3935 

78-. 

73.4 

69.7 

78«.l 
71.6 
71.1 

65*. 

64. 

68. 

730.9 

73. 

78.5 

Mda 

r  84. 1487 
1 84.1480 
J  84.1676 
•\  84.1780 
i  84.1840 
V  84.1900 

88.1895 
88.1300 
88.1380 
88.1360 
88.1350 
88.1310 

57 
56.9 

57.8 
59.6 
61. 

60.4 

6a4 

60.9 

61.8, 

68.4 

68.6 

64.6 

56. 

56. 

56. 

57. 

57. 

61.9 

^1.8 

63. 

63.9 

64: 

63.6 

HoptSdevf 

f  85  6538 

185.6550 
i  85.6680 
1 85.6600 

88.4040 
88.4040 
88.4040 
88.4040 

58. 
56.8 
56.8 
56.4 

58.1 

58.5 
59.3 
59.3 

56.8 

57. 

57.8 

57.4 

58.8 
60.8 
68. 
68.8 

No.  of  degrees  the 
■IrwMbeeted. 

BnMUHkm  fbr 
Vdivree. 

Naofdcgreeithe 
atrmheeted. 

Euaodoa  fbr 
Idepee. 

88© 

88 

81.5 

80.1 

88.6 

8.38 
8.50 
8.34 
8.44 
8.44 

14».6 

38.8 

49.7 

51.1 

38.8 

8.30 
.    8.48 

8.48 
8.51 
8.48 

Metn  Szpati. 

8.48 

MesnEzpui. 

8.44 

To  Ttmtdj  this  defect  in  the  formula  of  De  Luc  was 
:^      the  next  ofagect  to  which  Sir  Geor^  directed  his  at- 
^    Cention.    For  this  purpose  he  instttnted  a  series  of 
if  j)^  manometrical  cxpenments.    The  numometer,  an  in« 
For-  strament  for  determining  the  expansibility  of  air  by 
19.     heat,  consists  of  a  straignt  tube,  whose  bore  is  from 
Ath  to  i^th  of  an  inch,  and  whose  length  varies  from 
four  to  eight  feet    One  end  of  it  is  Im  open,  and  up* 
on  the  other  is  blown  a  bulb.    The  tube  must  be  gra* 
duated,  so  that  the  cylindric  space  between  any  two  of 
the  divisions  may  be  a  certain  aliquot  part  of  the  capa- 
city of  the  bulb.    This  is  done  by  weighing  the  instru- 
ment when  empty,  and  asain  weighing  it  after  the 
bolb  has  been  filled  with  a  fluid  whose  specific  gravity- 
is  known.    The  difference  of  weight  shows  tlie  weight 
of  the  fluid  which  has  been  introduced,  and  conse> 
ouently  the  space  occupied  by  it,  or  the  capacity  of 
the  bulb.    By  inserting  a  small  additional  portion  of 
fluid  so  as  to  fill  the  tube  to  a  certain  height,  and 
wei^ng  the  instrument  in  this  state,  the  weight  of 
the  fluid  which  has  been  added  is  ascertained,  and  con- 
sequently the  volume  which  it  occupieSi    If  the  tube 
be  truly  cylindrical,  by  dividing  the  distance  between 
the  soi&oe  of  die  fluid  and  the  bulb  into  equal  parti 


From  this  table  it  appears  that  the  air,  at  least  be- 
tween the  temperatures  of  82"*  and  83%  expands  uni« 
formlv.  The  experiments  were  repeated  with  air  sub* 
jected  to  various  pressures  from  2S|  to  40  indiee,  and 
the  same  remark  was  applicable,  for  whatever  varia* 
tions  were  observable.  Sir  George  was  inclined  to  im- 
pute rather  to  incorrectness  in  the  observation  than  to 
a  change  in  the  expansibility. 

It  remains  now  to  point  out  the  manner  in  which 
this  experimental  inquiry  can  be  employed  in  impro- 
ving the  formula. 

Suppose  AD,  EL,  Plate  CCCCLXV.  Fig.  7.  top^ATx 
be  sections  of  two  tubes  in  every  respect  anke,  andccocLXV. 
containing  equal  quantities  of  atmospheric  air,  separa-  Fig.  7. 
ted  from  the  external  air  by  two  thin  films  of  mercnry 
CD,  GH.  It  is  obvious,  that  while  under  the  same 
pressure  and  of  the  same  temperature,  the  included  air 
will  in  both  tubes  be  of  the  same  density,  and  will  oc- 
cupy ec|ual  spaces,  AD,  EH.  Assume'this  pressure  to 
be  equivalent  to  that  of  80  inches  of  mercury,  and  let 
it  be  represented  by  p;  also  let  the  common  tempera, 
tore  be  82^.  Now  suppose  one  of  the  tnbes,  EH  for 
instance,  to  be  removed  to  a  higher  station  where  the 
atmospheric  pressure  is  ^  and  the  temperature  1^.  The 
density  of  the  air  contamed  in  EL  is  aflbcted  by  two 
causes,  vis.  a  cbange  of  pressure  and  of  temperatnfe. 
Let  V  represent  the  original  volume  which  it  occupied, 
and  then,  agreeably  to  the  expansive  power  of  air,  the 
volume  which  it  is  made  to  occupy  by  the  incieaaed 
heat,  the  pressnre  remaining  the  same^  williw 

where  m  is  .001^48. 
But  when  air  of  the  same  temperature  is  exposed  to 
diffmnrpraseoies,  the  densitiea  are  pitiportianal  to  the 
pressurea.  $ 
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Pneuma- 

tici* 


Hence  pip'  zsv(l  +  t  —  32,  m)  iff, 

and  the  volume  which  the  air  occupies  under  the 

p 


«=sp(L-f-/  — 52.mL).   Now,  according  to  De 'nw* 
Luc's  formula, 


ba 


pressure  //,  and  at  the  tejoaperature  f  or  t/  = 


V 


(1  4./--S2.m). 
From  this  equation,  there  results,  p'= 


pt/ 


v(l  ^< — 52.191 


10,000lL4 


(■ 


Now  as  V  is  the  volume  which  the  air  occupied  when 
at  the  lower  station,  and  v'  is  the  volume  which  it  now 
occupies  under  the  pressure  p^,  and  when  of  the  tempe- 
rature I*, 

—  will  be  the  density  under  these  circumstances. 

Let  this  be  denoted  by  y,  the  height  to  which  the  tube 
has  been  raised  beii^g  x»  then  the  atmospheric  pressure 

at  any  height  x  will  be  p'  = :i^=s=r-.  '    (A.) 

1  ^  ^  •— •  32  •  tn 

It  is  obvious  that  //  will  also  be  expressed  by  p  —  ^      . 

ydx,  provided  the  gravitation  of  all  the  strata  o£  the  «**'  ^«  I-"c's  formula.    For 
aerial  column  be  considered  as  equal,  which  is  the  case         1  +  <•  —  S9®.77  ^  .  - 

in  moderate  heights.     From  this  we  derive  the  equa-  *  IhTwT  ""  (*  +  '  — 

tion,     > 


of  the  subtangenty  consequently,  according  toDe  Lac,  ii 
10,000 .  B  (^  ""  J^).  which  is  =  p ;  B  being  the 

subtangent  of  Briggs*  system  of  logarithms.  Or,  if  L 
be  employed  to  denote  Log.  b  —  Log.  fi,  being  the 
logarithms  of  b  and  /3  acoordmg  to  Briggs*  system. 

10,000  f    "^   'qajst  p  ;  and  hence  we  derive 

n  —7.77  \ 
\       480.6/ ' 


From  this  equation  the  value  of  m  may  be  foand 


480.b' 


-«-)('"-M-j'" 


'V>''=rifc- 


1  .f  /  _  32  m      7.77 


32)  m. 


480.6 


and,  taking  the  fluxions  —  v  dxizz  ^^-~ -l^ 

'  ^  ^  l  +  (/  — S2)w. 

dx 


480.6 
/ — 32  m 


;.  _1  +^  — S2..WI  — ^gQg 


480.6 


X  7.77. 


Hence— —  = 


y      p(l.f<_32m) 
— •log.y  = 


,  and  taking  the  fluents 


+  c. 


"*^^^4^6=^(       mg)*^ 


911  = 


=  .00212. 


p(l+(<— 32)m) 

When  X  is  nothing,  let  y  become  y  =  the  density  at 
the  lower  station ;  then  Log.  y  =  c. 


480.6— 7.77      472.88 

We  are  now  able  to  perceive  the  defect  in  De  Loci  Ccnni 
formula,  and  to  apply  a  proper  correction  for  it  The  ni^tf 
expansion  of  air  for  1°  of  Fahrenheit  his  been  found  to  ^H 
be  .00243  of  its  bulk  at  freezing;  instead  of  .00212,  sn  ^^ 
approximation,  however,  which  reflects   the  highest"^ 


Hence  log.  y  —  log.y  =  log.  ^^  =    ,  -  _,.                                       ,                     .,',., 

y       p(l  4-1— 32.m)  credit  upon  the  ingenuity  and  exactness  with  whidi 

But,  according  to  equation  (A),  as  i  is  supposed  to  ^*  ^^^^  ^^  conducted  his  experiments.     Thejbr- 

be  constant,  being  the  mean  temperature  within  the  ^^^^  ^^cn  will  assume  the  form«  =  p(L  +  /_3i  x 

Tdfi^  of  observation,  y^p',  that  is,  the  atmospheric  -00243  L),  where  p  (or  the  value  of  the  quantity  wluch, 

Pressure  as  measured  by  the  barometrical  altitude,  multiplied  into,  the  subtangent  of  Briggs' system  ought 

.et  then  the  corrected  height  of  the  barometer,  at  the  to  produoe  the  atmospherical  subUngent  in  Engliih 

lower  and  upper  stations  be  expressed  by  b  and  /S,  fathoms)  is^  indeterminate,  and  must  be  fixed  by  obier 


then 

log.  6—  log,  iS  =         '   = 

p(l^t—n 

denote  log.  6  -<-  log.  jS, 


m 


',  and  assuming  L  to 


vation.      For  this  purpose  Sir  George  Shuckbargh 
employed  his  trigonometrical  measuremeats. 

From  those  which  he  made  upon  Mont  Saleve,  be 
obtsined  the  foUoMring  equations,  where  p  is  expressed 
in  feet. 


1.  28S1.S  =p  (Log.  28.599   —Log.  25.712    (1  — .00102  x  6)    (1  +  87  .4  x  .00243) 

2.  2881,3  =:  p  (Log.  28.8940  —  Log.  25.7025  (1 —.00102  X  1.8)  ( 1  +  S6 . 1  X  .00243) 
8.     2831.3  =  p  (Log.  2S.3955  —  Log.  25.69002  (l  —  .00102  x  1.4)  (1  +  39 .9  X  .00243) 

.     Here  we  have  anplied  the  correction  for  the  expan-    height  of  one  of  them  to  what  it  would  be,  were  it  of  Uie 
sion  of  the  quicksilver  in  the  barometers  onlv  to  one  of    same  temperature  with  the  other,  is  all  that  is  neoei- 
them,  for,  as  it  is  the  ratio  of  their  heights  which  enters    sary. 
Into  the  equations,  it  is  apparent  that  to  reduce  the        According  to  the  observations  made  upon  the  Mole, 

421 1.8  =  p  (Lqg.  28.1295  —  Log.  24.1437(1  +.00102  X  3.4)  (1  +  26 . 3  X  .00243) 


1. 
2. 
3. 
4. 
5. 


42n.3  =  p(Log.  28.1300 -.Log."24;i420"(l'+T00102  x  S.5)  (1  +96.9  X  .00243) 
4211.3  =  p(Log.  28.1320  — Log.  24,1070(1  +.00102  x  49)  (1  +27.5  X  .00243) 
4211.3  =  p  (Log.  28.1360— Log.  24.1780(1  +.00102  X  4.6)  (I  +  28 .  x  .00243) 
4211.3  a:  p  (Log.  28.1350—  Log.  24.1840(1  +  .00102  X  2  b)  (l  +  28  .  5  X  .00243) 


■       • 

*  Note«  bj  log.  if  raeut  the  Naperian  Logarithm,  and  bj  Ijog,  iht  Bri^an  or  oommon  Logarithm. 
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Ksma-      By  reducing  these  equations^  tbey  beoomet  astonished  to  find  by  how  mudi  they  differed  from  each  Fneuma- 

^  2631.3  =  p  X  •04999937  otber^-  ^The  pump  with  which  he  operated  was  not  ca-      '><^*- 

"^^  2831.3  =s  p  X  *06llS086  fable,  according  to  the  barometrical  gauge,  of  exhaust-  ^"^  ^ 

S831.S  =  0  X  04693980  ^%  above  1000  times,  and  yet,  according  to  the  pear- 

421l!3  =  p  X  -06907461  S^^d^t  ^^  exhaustion  must  have  been  at  least  four 

.  421l!3  sp  X  'o69177S6  times*  greater.    To  obviate  this  disparity,  he  resolved 

4211.3  =  p  X  .06807858  ^  ^^  whether  the  fault  might  not  be  in  the  gauges, 

491  lis  =:  0  X  .06687522  '"^^  ^^^  ^^  purpose  he  provided  himself  with  recently 

4211.3  sz  p  X  .06044916  made  glass  tubes,  which  he  filled  with  the  greatest  care« 

oQjsiOT  A  —  a  ^  N^'  AQi>T'7AQ<8  '^^  auomaly  being  altogether  inexplicable  by  him,  he. 

29550  4  =  8  p  X  .49177495  ^,^^^^  ^^  experimentto  the  Hon   Henry  Cavendish, 

Hence  p  =  6OO92.9  feet  =  10015.5  fathoms;  and  Mr.  Smeatou,  and  other  Members  of  the  Royal  Society. 

the  formula  as  corrected  by  Shuckburgh  is  ^^  ^  time  when  the  pear-gauge  indicated  an  exhaustion 

X  s=  10015.5  L(l4-<«—  32x  .00243)  ^ome  thousand  times  more  complete  than  the  baronve- 

AfWf  correcting  the  formula  in  this  manner.  Sir  ^^f^^^J^^!'.    On  this  occasion  Mr.  Cavendish  pointed 

George  conclude,  his  inquiry  by  finding  at  what  tern.  9^1^  ^["J  ^^^  ^V'l  ^^^  ^^^«  phenomenon,  by  attn- 

pemture  the  logarithms  of  the  barome^M  altitudes  at  ^"^°«  '^^  ^^?1?T''^''f  ^^"1  .•  ^'1 1^^""^'  ^"^ 

the  upper  and  lower  rtation  would,  when  multiplied  ^^^^^^  .^Jw '^^I  ^^  l**^"^'  ^^  ^^""""^  ^^  ^T  ^*- 

by  10,000  give  the  height  in  English  fathoms,   xliis  is  P«i°Jfnts,  that  water,  whenever  the  pressure  of  the  a^ 

easily  fione ;  for,  according  to  thi  corrected  fennala,  "^osph^fc  VP«^  ^*  »  diminished  to  a  certain  degree,  is 

•^         •  ^    . converted  mto  vapour,  and  is  as  immediately  converted 

H=  10015.5  (Log.  6— Log.  ^)  (1  +  ^  —82  x  .00243).  into  water  on  restoring  the  pressure.    The  degree  of 

which  is  by  supposition  equal  to  pressure  varies  according  to  the  temperature  of  the  wa- 

10,000  (Log.  b  —  Log.  fi)*  ter ;  when  the  temperature  is  72*  the  water  is  convert- 
Hence  1001 5^{l+  T—S2X  i  00243)  =  10.000 and  ^^  ^^*^, ^^^f  ^*';*  P'^^f  "«^  ^^  f  }"^«  1  q^'^^- 
^     '              ^             '  silver,  but  when  the  temperature  is  only  41%  the  pres- 

I ««  32  —  —  Iff -3,^ ,  63 .  and  /  =  32  — • .  63  s31*  27.  ^^^^  ™***^  ^  reduced  to  ^th  of  an  inch  befqre  the  wa- 

243  '      '  *      **.  ter  passes  off  into  vapour.    Hence,  at  the  temperature 

The  coincidence  between  this  and  the  fireezing  point  of  72%  when  the  pressure  or  elasticity  of  the  air  inclo-* 

is  so  remarkable,  that  firom  the   corrected  formula  sed  in  the  receiver  is  reduced  below  f  ths  of  an  inch  of 

Shudcbnrgh  concludes,  that  at  32*  the  difference  of  the  quicksilver,  the  moisture  adhering  to  the  different  parts 

barometrical  altitudes  at  the  stations  being  multiplied  of  the  machine  will  be  converted  into  vapour,  and  the 

by  10,000,  will  give  the  height  in  Eng.  fathoms.  united  pressure  of  the  vapour  so  formed,  and  of  the  air 

We  have  given  in  detail  the  improvements  which  had  Contained  in  the  receiver,  will  laffect  the  barometrical 

been  made  upon  the  method  or  taking  altitudes  by  gauge.    On  re-admitting  the  air  into  the  receiver,  the 

means  of  the  barometert  before  the  science  of  hygro-  mixture  of  air  and  aoueoud  vapour  which  filled  the 

metry  had  made  any  progress.    The  effects  produced  pear-gauge  will  be  reduced  in  Volume,  but  as  the  va- 

by  moisture  upon  the  elasticity  of  air  had  not  attracted  jpoor  of  ue  supposed  temperature  cannot  exist  under 

the  attention  of  philosophers  until  Mr.  Naime  pointed  the  incased  pressure,  it  will  be  converted  into  a  film  ti 

it  out  in  a  paper  communicated  by  him  to  the  Royal  '  water,  so  that  the  pear-^auge  will  only  indicate  the 

Society.    The  pear-gauge  of  Smeaton  was  ,the  instru*  pressure  of  the  atmospheric  air  which  the  receiver  con- 

ment  by  which  the  elastic  fbree  of  vapour  was  detected,  tained. 

The  following  is  a  description  of  this  instrument,  at        This  explanation  appeared  satisfactory  to  Mr.  Naime, 

given  \!ff  the  inventor.  who,  halving  taken  precautions  that  as  little  mcHsture  as 

^ty  ''It  consists  of  a  bulb  of  glass,  (Fig.  8.  Plate  possible  might  adhere  to  the  machine,  found  that  the 

our     CCCCLXV.)  somethinc  in  the  shape  of  a  pear,  and  mdicationsof  the  two  gauges  were  more  alike.    By  in- 

Ni  tyy  sufficient  to  hold  about  Haifa  pound  of  quicksilver.    It  troducing,  on  the  other  hand,  moist  substances  into  the 

^-     is  open  at  the  one  end,  and  at  the  other  is  a  tubi^  her-  receiver,  the  difference  between  them  was  found  to  be 

metically  sealed.    By  the  help  of  a  nice  pair  of  scales  increased.    This  happened  particularly  in  the  case  of 

may  be  found  what  proportion  of  weight  a  column  of  moist  leather,  when  the  pear-gauge  indicated  100,000. 

quicksilver  of  a  certain  length,  contained  in  the  tube,  Havmg  inclosed  a  quantity  of  sulphuric  acid  benesth 

bears  to  that  which  fills  the  whole  instrument    By  this  the  receiver,  the  barometrical  *gauge  was  found  to  indi- 

means  I  was  enabled  to  mark  divisions  upon  the  tube  cate  a  rarefaction  of  340,  whereas  the  pear-gauge  indi- 

answermg  to  TiA^vth  part  of  the  whole  capacity  ;  which  cated  only  240.    This  was  a  decisive  proof  that  the 

being  about  /sth  part  of  an  inch,  each  may,  by  estima-  elastic  force  of  vapour  occasioned  the  difference  between 

tion,  easily  be  subdivided  into  smaller  parts.  This  gage,  the  two  gauges ;  for,  owinf^  to  the  strong  alBnity  which 

during  the  exhausting  of  the  receiver,  is  suspended  this  acid  has  for  moisture,  we  may  suppose  that  it  al- 

therein  by  a  slip-wire.    When  the  pump  is  worked,  as  most  completely  dried  the  included  air.    When  the 

much  as  shall  m  thought  necessary ,the  gauge  is  pushed  air  contained  in  4he  receiver  was  compressed  into  the 

down  till  the  open  end  is  immerged  in  a  cistern  of  pear-gauge^aa  the  portionofrooisture.it  contained  was 

quicksilver  placed  underneath ;  the  air  being  thus  let  exceedingly  sma)'  in  comparison  of  the  whole,  it  would 

in,  the  quicKsilver  wUl  be  driven  into  the  gauge  till  the  still  retain  the  gaseous  form,  and  have  its  elastic  force 

.  air  remaining  in  it  becomes  of  the  same  density  with  increased  by  the  compression  ;  so  that,  in  this  case,  the 

the  external,  and  as  the  air  always  takes  the  highest  pear^gauge  would  indicate  a  less  degree  of  exhaustion 

place,  the  tube  being  uppermost,  the  expansion  will  be  than  the  barometer  gauge,  as  was  observed. 

detennined  by  the  number  of  divisions  occupied  by  the        General  Roy  was  about  this  tudae  eagerly  engaged  in 

air  at  the  top.''  pneumatical  researches.      The  two  principal  objects 

Whilst  oomparing  the  indications  of  this  instrument  which  he  had  in  view  were  to  ascertain  the  laws  ac- 

with  those  of  the  barometrical  gauge,  Mr.  Naime  was  cording  to  which  air  and  mercury  expanded.    By  se- 
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Pneuma-  Tend  experiments^  he  found  the  fbrmer  to  be  .00245  This  proporfttoo,  which  wil  ia  optNMtumtothea 

^^     ^^  ^^  bulki  at  S^,  and  under  a  pressure  of  SO  inches  periments  of  Roy,*  has  been  complefely  eonfinned  |y 

^^''^^  of  mercury.   This  result  is  only  a  mean  of  those  which  the  observations  of  Mr.  Balton«  who  took  pftcsnttoo 

l^^^'^^^heobtainedj  and  which  were  so  irregular  aa^  scarcely  that  the  object  of  his  inqafrieeahouid  be  air  thoraogUyMitiflttrf 

General^    to  be  comprehended  under  a  general  law.    A  tabular  dry.    This  was  effected  in  the  ibUowiag  uamier:  He^**">^ 

Roj.          view  of  them  was  given  by  him  in  Vol.  XLVII.  of  the  took  the  bent  tube  ABC,  (Plate  CCCCXXV.  Fig.  la)^*^^ 

PMosophkal  Transactions,  and  has  been  transferred  by  with  which  the  experiment  was  to  be  pekfbrmd,  ind^^^ 

Cavallo  into  his  Elements  of  Natural  Philosophy,  Vol.!.  having  first  wiped  it,  and  exposed  it  to  a  caanAma^f^^^ 

The  following  conclusions  may  be  deduced  from  these  heat|  m  order  to  free  it  from  moistHra^  he  plaoedtliep»  ]a 

manometrical  experiments.  .open  end  beneath  the  receiver  C,  whi^  was  inverted 

I.  "  1000  equal  parts  of  common  air»  loaded  with  two  into  a  cistem  of  dry  mercury  over  a  portion  of  moriite 

atmospheres  and  a  half,  being  affected  with  a  heat  of  of  lime.    After  remaining  in  this  position  for  s  few 

2]?^  expand  434  of  those  parts.  days  the  desioeative  was  withdrawn,  and  the  tube  hi- 

II. "  1000  equal  parts  of  air  pressed  only  with  ^ths  of  ving  been  depressed  among  die  mercury^  a  piece  of 

an  atmosphere,  and  suffering  2 1 2^  of  heat,  expands  near-  finely  polislied  glass  was  iatradtteed  among  the  mumj 

}y  484  of  those  parts.  Also  common  aic  pressed  with  a  beneatn  its  open  extremity.    On  invertiag  the  sppsn* 

single  atmosphere  has  the  same  expansion  with  air  of  tas,  the  mercury  indoeed  in  the  tube  Ml  to  the  kwer 

only  f  ths  of  that  density.  part  B,  and  prevented  cU  eooMmiiuoBtion  between  tbe 

III.  "  The  maximimi  expansion  corresponds  to  that  dry  inclosed  air  and  the  mtBnuL  The  ree^nr  wm 
section  of  the  scale  between  52^  and  72®.'*  then  removed. 

IV.  When  the  compressing  force  is  small,  as  for  in-  In  his  experiments  upon  air  thusprepared«hefeaod, 
stance,  one-fifth  of  an  atmospheric,  the  expansibility  of  that  if  V  represented  the  volume  undkr  the  pnenit 
air  by  heat  is  much  diminished.  p,  and  V'  the  volume  under  the  pressure  p  -f  a,  that 

The  unit  of  measure  which  he  adopted  was  the  vo.  the  equation 

lume  at  the  temperature  of  zero  on  die  scale  of  Fahren-  V           P  +  *  u  i  j 

heit.    Consequently,  if  we  suppose  that  the  expansion  V    ^        p              nmvertally. 

is  uniform,  the  mean  expansion  for  a  degree,  taking  the  Still,  however,  it  might  be  doubted  whether  the  ame 

temperature  at  the  volume  of  freezing  as  the  standard  ^w  obtained  with  regard  to  air,  the  pressure  vpoa 

of  measure,  18  .00190  when  the  pressure  is  two  and  a  ^hich  is  considerably  smaller  than  the  atmospberic 

half  atmospheres.    As  under  this  great  ^pressure  the  pressure,  or  whether  the  deviations  from  it  obsmcdbr 

elasticity  of  vapour  would  have  but  Tittle  influence  up-  foy  might  not  exist    To  decide  this»  Dalton  empleysd 

on  the  expenment,  we  may  conclude,  that  .00190  is  the  following  process.    Having  takena  common  biw 

the  value  of  the  expansioh  of  dry  air  for  V  of  Fahren-  metrical  tube  of  an  uniform  boie^  which  was  gcadotfed 

belt,  as  found  by  Koy.    By  reducing  the  number  gi-  into  equal  parts,  he  fiUed  it  to  a  certain  haght  with 

ven  for  the  expulsion  m  the  second  conclusion  after  the  mercury,  which  he  then  boiled  in  order  comSclelT  to 

same  manner,  the  mean  rate  for  each  degree  is  .00228.  exclude  the  air  and  moisture.    The  upper  part  of  the 

Upon  the  thurd  conclusion  Gen.  Roy  makes  the  follow-  tube  was  occupied  by  air  whidi  was  rendered  drj  by 

ing  observation,  "whether  this  maximum  of  expansion  means  of  muriate  of  lune.    Having  observed  the  aom. 

of  air  compared  wi*  that  of  quicksOver,  be  owing  to  her  of  divisions  which  the  air  possessed  whilst  itei- 

moisture  or  waj  thing  else  wliich  is  mixed  with  the  igted  m  its  common  stato  under  the  atmospheric  pm- 

tormer,  which  is  brought  mto  its  greatest  degree  of  mm,  as  indicated  by  the  baromeler  at  the  time,  Um 

dstera  enntaiaiiy 

.   ^  ^,               .....       -  .                                 mercury.     The  aur- now  ascended,  and  after  aevenlos-      , 

that  the  expMisibility  of  air  was  a  maximum  under  the  cUlaUons  occupied  the  highest  part  of  the  tube, 

pressure  ofUiirty  inches  of  mercury.  Now,  agreeably  to  thelaw  ofMariotto.  anexpcemn 

Ineonsist-       1  his  la^  deduction  was  completely  at  variance  with  can  easily  be  found  for  the  number  of  divisions  whidi 

S'^'l?*   ,f,uT7^j!T'Ufr'''J..*^^^^^^                               ^^"^  the  air  ought  to  occupy.    For  let  A  be  the  hetghtof 

Mariotie'.  let  (Plate  CCCCLXV  Fig.  90     A  be  the  manometer,  the  baromUer  as  obs^ved,  A'  the  height  of  tStabe 

P^Ite       a     ^  *  "*®  volume  of  au  which  it  contains  at  32%  un.  above  the  level  of  the  mercury  conlained  in  the  dstera, 

CCCCLXV.     u  •  •  Pf"*"'*  K  i  *^  htAobe  the  expanded  volume  V,  the  volume  occupied  by  the  air  when  compressed  by 

Fig.  ft.       7iL         «^"ff®*  ^,  ®°  "*®  temperature  is  raised  to  the  atmo^here,  and  «' the  volume  or  number  of  din- 

(32  +  <».)     Now,  let  us  suppose  that  an  additional  uons  which  it  now  occupies.    Then  the  rcmauidsr  rf 

pressure  p  is  imposed  upon  the  expanded  aur  so  as  to  the  tube,  or  A'—*,  is  filkd  with  meroary,  which  lerws 

reduce  lU  volume  to  A  n,  the  temperature  being  stiU  in  part  as  a  counterpoise  to  the  atmospheric  piessais. 

1**+')       J.          ,.    .•  The  elasticity  ofthe  included  air  is  the  other  part;  bat 

Then,  according  to  Mariotte,  as  this,  by  sunposition,  is  inversely  proportiooal  to  the 

P  +  p:Pz=Ao:  An.  space  in  which  the  air  is  contained,  we  hav^  in  order 

Let  it  now  be  supposed,  that  the  temperature  de.  ^  ^"^  **»  ^®  an*l<>gy« 

acends  from  (S2  -J-  *•)  to  S2*,  and  that  the  volume  *  .  V  —  A     *X 

being  compressed  by  P  +p  is  reduced  to  A  m,  then,  x.  r  ^n.    ^   . 

by  the  same  law,  we  have  ^,                           hV 

•  o^       n         ^        ^  Hence  k'^^x  +  s  k  and  by  resolving  tbe 

P-fp:P  =  fi  A:mA,  ^    * '^              ^ 

Wherefbre  A  o  :  «  A  =  «  A  :  « A,  and  by  division,  equation  <  =  ^' —  ^^^  ^  i^'  —  hy  +  ^hV 

OnmA^nmimA,  that  is  the  expansion  2                           * 

of  a  portion  of  air  under  any  pressure  for  any  inaease  The  root  with  the  u^iper  sign  is  that  which  answen 

of  temperatore  IS  always  a  propoctionai  part  of  ite  vo.  the  conditions  of  the  proUem»  aa  it  is  always  poaitiTe; 

lume  at  the  temperature  of  32*.  for,  as  the  lower  sign  gives  the  value  of  x  Mgati?^  it 
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Wtf-  would  ferve  toindicftte,  that  the  air,  mstead  of  depress* 
i»  ing,  attracts  the  mercory  above  the  Jieight  of  the  baro- 
f^  meter  at  the  time. 

Now  it  was  foand  that  the  air,  in  this  attenuated 
state,  while  under  the  pressure,  k^^W  4-  *  gave  always 
such  a  vmlue  of  «  as  confirmed  the  truth  of  the  princi- 
ple upon  which  the  construction  of  the  equation  rests. 
The  results  obtaiued  by  General  Roy*  there&re,  which 
would  appear  to  overturn  it,  must  be  accounted  for  by 
theinfluenoeof  vajpour»  whose  elasticity  foUowa,  within 
certain  limits,  a  different  law  from  that  of  pure  air.  For, 


to  adyert  to  the  nalure  of  a  ooiQpresstble  fluid,  whose 
^reat  elasticity,  together  with  its  application,  forms  as 
interesting  an  object  of  ^tudy  almost  as  steam,  and  its 
subserviency  to  mechanics.  It  wa^  known  so  early  as 
the  days  of  Roger  Baoon  that  a  mixture  of  five  parts  of 
powdered  nitre,  one  of  sulphur,  and  one  of  charcoal, 
composed  a  substance  whicn  yielded,  on  being  heated, 
a  very  powerful  gas.  Its  energy  was  so  great,  that  it 
was  soon  applied  to  the  purposes  of  war,  and  from  this 
received  the  name  of  gunpowder.  The  first  who  ap- 
pears to  have  attempted  to  measure  the  tension  of  this 


On  the 
eltttib 
force  of 
gunpowder 
ga0. 


by  an  accession  of  heat,  so  long  as  a  portion  of  moisture    air  was  the  ingenious  and  celebrated  Benjamin  Robins, 


remains*  it  is  converted  into  vapour,  whose  tenaion  ap* 
pears  to  increase  rapidly  but  irregularly ;  nor  does  it 
follow  the  law  according  to  whidi  air  ezpauds,  until 
the  whole  has  been  eraporated. 

Mi\  Dalton  also  availed  himself  of  the  fiiUowing  me* 
thod  of  verifying  his  results.  Having  provided  a  tube, 
sealed  at  one  end,  and  whose  bore  was  idbout  one-twen- 


engineer  to  the  East  India  Company.  In  order  to  this, 
he  inclosed  a  red  hot  iron  within  a  receiver,  placed  up« 
on  the  air-pump,,  and  having  exhausted  it,  a  quantity 
of  powder  was  allowed  to  £m  upon  the  iron;  after  the 
explosion  the  mercurial  gauge  suddenly  descended,  and 
amr  a  fiew  oscillations  it  remained  stationary  below  its 
former  height.    He  was  enabled  to  prove,  in  this  man. 


tieth  of  an  inch  in  diameter,  he  divided  it  into  parts  of    ner,  that  the  elasticity  of  the  fluid  was  always  i.n  pro. 
equal  oapaei^,  and  introduced  into  it  a  small  oofumn  of    portion  to  its  'density.     Having  taken  «. receiver  con. 


mercury^  which  inclosed  a  portion  of  air.  The  tube,  al» 
though  inverted  on  account  of  the  smallness  of  its  bore, 
does  not  allow  the  mercurial  colnran  to  break  so  as  to 
permit  the  air  to  get  entrance^  While  in  this  state^  ao^ 
cordxngly,  as  tiie  mercurial  column  is  suspended,  it  de- 
scends until  its  weight,  together  with  tne  diminished 
ebatidty  of  the  inclmed  air,  becomes  equivalent  to  the 
upward  pressure  of  the  atmosphere.  On  reversing  the 
tube,  the  mercurial  column,  together  with  the  weight 
of  the  external  air,  both  press  uj^on  the  portion  which 
is  indoeed  in  the  tube.  Let  a  denote  the  number  of 
inches  contained  in  the  length  of  the  mercurial  column, 
f>  the  height  of  the  barometer  at  the  time,  V  the  vo- 
lome  which  is  filled  by  the  included  air  when  the  in* 
strument  is  erect,  and  V^  that  which  it  occupies  when 
dilated,  the  instrument  having  been  reversed ;  then  the 
equation*  which  he  always  found  to  obtain,  .is 

This  experiment  may  be  somewhat  modified  by  pla- 
cing the  tube  in' a  horizontal  position,  and  observing 
tbe  number  of  divisions  which  are  occupied  by  the  air, 
which  we  may  call  v.  When  the  instrument  is  in  this 
position,  it  is  obvious  that,  as  the  mercury  exerts  no 
pressure  either  way,  the  confined  air  will  be  of  the 
same  density  as  the  common  atmospheric  air  at  the 
time ;  p,  denoting  the  force,  therefore,  by  which  it  is 
compressed,  it  will  be  found  that 

e  ^  p  +  a  9       p«— « 

An  instrument  of  this  kind  may  obviously  be  em- 
xdoyed  as  a  barometer.  For,  from  the  equations  de- 
ffvered  in  the  last  paragnq>h,  we  can  easily  deduce  the 
fbllowii^  analogy : 

V:  V'  =  p  — a:p  +  fl. 

By  conversion  V  — V:V=2a:p  — a,  and 

^r  composition  V^  -f  V :  V  =  2p :  p^*a.  Wherefore 

Ex  flsquali  V  — V:  V'  +  Vss  «:p. 

V  4.  V 
HcDoep,  or  the  heightof  the  barometers  — -X_.a. 

-irbere  all  the  quantities  are  known. 

Xhe  next  subject  in  which  Mr.  Dalton  occupied  hiuv- 
aelf^  aftdr  having  fuUy  confirmed  the  law  of  Mariotte, 
iwas  an  inquiry  into  the  elasticity  or  tension  of  vapour » 
tiocli  while  it  existed  by  itself  and  in  union  with  atmo> 
mpiMCtk  air.  Before,  however,  giving  a  view  of  his  dis- 
coveries^ CQimected  with  vapouTi  it  may  be  necessary 


taining  about  520  cubic  inches,  and  let  faW  upon  the 
red-hot  iron  mie-sixteenth  of  an  ounce  avoirdupois,  the 
powder  having  been  all  fired,  the  mercury  in  the  gauge 
subsided  two  inches  exactiy.  He  then  heated  the  iron 
a  second  time,  and  having  exhausted  the  receiver  as 
before,  two  drams  were  let  down  at  ofice,  which  caused 
the  mercury  to  sink  8|  inches.  In  this  experiment  a 
part  of  the  powder,  sufficient  to  have  caused  the  mer« 
cnry  to  subside  one-fi»arth  of  an  inch  more,  had  fallen 
beside  the  iron  without  exploding. 

He  next  determined  the  relation  between  the  weight 
of  the  fluid  and  that  of  the  powder  which  yields  it. 
From  the  experiment  which  has  been  related,  it  ap- 
peared that  i'«th  of  an  oz.  avoirdupois,  or  about  27 
troy  grains  d*  powder,  sunk  the  mercury  in  the  gauge 
two  incheSj  from  this  it  follows  that  iitn  of  an  oz.  or 
410  troy  grains,  would  have  filled  the  receiver  with  air 
whose  elasticity  would  have  been  equivalent  to  30  inches 
of  mercury.  And  as  the  receiver  contained  520  cubic 
inches,  it  appears  that  410  troy  grains  are  capable  of 
yielding  this  vohime  of  gas  un£r  a  pressure  of  SO 
mches.  He  was  of  opimoii,  however,  that  the  elastici-> 
ty  of  the  gas  was  increased  about  one-fifth  by  the  ex« 
cess  of  temperature  in  the  receiver,  and  that  the  vo- 
lume, ccmsequentiy,  which  it  would  occupy  at  an  ordi- 
nary temperature,  would  be  416  cubic  inches.  From 
this  he  inferred,  that  an  ounce  avoirdupois  of  powder 
yielded  44dH  cubic  inches, and  assuming  its  speafic  ^- 
vity  to  be  the  same  as  that  of  atmospheric  air,  the  weight 
of  this  volume  was  found  135  grains,  while  it  appeared 
that  the  weight  a(  this  fluid  was  ^ths  nearly  of  the 
quantity  of  powder.  Since  17  dnais  avoirdupois  of 
powder  filled  two  cubic  inches,  he  inferred  that  the  ra- 
tio o£  the  volume  of  powder  to  that  of  the  gas  produ- 
ced fitim  it  was  1  to  244 ;  and  tiiat,  as  condensed  in 
the  powder,  its  elastic  force  is  244  times-  tiiat  of  ooni- 
man  air. 

To  find  the  elasticity  of  this  gas  at  the  tempemture 
of  212^,- he  employed  a  piece  of  a  musket  barrel,  about 
rix  indies  long,  c&ssed  at  one  end,  and  having  the  other 
end  drawn  out  conically,  and  terminated  in  ah  aper« 
ture  about  one-eighth  of  an  inch  in  diameter.  Theca* 
vily  of  the  barrel  contained  796  gndna  of  water.  The 
tube  was  heated  te  the  eoctrsBsity  of  red  heat,  and  ia-» 
mersed  in  a  bucket  of  water,  wheve  it  waa  kqpt  until 
it  had  cooled.  He  found  that  the  water  whidi  it  took 
in  at  three  difi*erent  trials  was  610,595,  and  GOO  grains  ; 
whence  it  appeared  that  the  whde  capacity  of  the 
tube  was  to  the  respective  spaces  occupied  by  the  cooL 
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air  as  796  to  194^,  teking  a  rtiean  of  the  results.  As 
atmospheric  air  and  this  fluid  appear  to  b^  affected  after 
the  same  manner  by  a  change  of  temperatnfe^  the  same 
increase  of  heat  which  raises  the  elasticity  of  the  for- 
mer from  194^  to  796,  will  raise  the  latter  in  the  same 
proportion ;  and  as 

194^  :  796=244 :  999J,  tWs,  or  in  round  numbers, 
1000. 18  the  number  of  times  that  the  air  evolved  from 
fired  gunpowder  exceeds  the*  elasticity  of  common  air. 

These  resuUs  he  employed  to  investigate  a  rule, 
by  which  a  priori  the  dimensions  of  any  piece  of 
artillery,  the  density  of  the  ball,  and  the  quantity  of 
charge  being  given,  the  velocity  cf  the  ball  might  be 
known.  In  the  solution  of  this  problem  he  assumed 
the  following  principles :  1st,  That  the  action  of  the 
powder  upon  tne  ball  ceases  as  soon  as  it  has  got  out 
of  the  piece ;  and  2d,  That  all  the  powder  of  the 
charge  is  fired,  and  converted  into  an'elaatic  fluid  be- 
fore the  bullet  is  sensibly  moved  from  its  place.  Let 
the  whole  length  of  the  piece,  Plate  CCCCLXV. 
Fig.  11.  AB  =  a,  the  length  of  .the  space  in  which 
the  charge  is  contained  AF=r6,  the  diameter  of  the 
ball  c,  and  its  specific  gravity  =  fi  ;  also  let  the  dis- 
tance of  any  point  in  FB  Irom  F  be  called  x.  When 
the  ball  has  aavanced  to  M,  the  space  which  the  elastic 

...      6        , 
fluid  occupies  is  b+x,  and  its  elasticity  is  r^o  ^^^ 

which  it  possessed  on  being  fired  being  represented  by 
lOOOA 


^*  f  X  .484'i9448 
Loff     &    _  2.625 


IIS97.8.  Log.=5.05682l    ^T* 
\  ^  tin- 


unity  ;  or  is 


b+x 


if  the  elasticity  of  common  air  be 


that  referred  to.    But  the  elasticity  of  air  is  equivalent 
to  the  weight  of  a  column  of  water  33  feet  high. 

Hence  — ^^  is  proportional  to  the  moving  force 

b-^x 

by  which  the  ball  is  impelled  at  any  point  M« 

But  the  weight  of  the  spherical  ball  is  proper- 

tional  to  I  nc;   wherefore  the  accelerative  force  is 


_  8S+1000b  ^2nc.    Now,  from  the  principles  of 

dynamics,  it  is  known  that  if  o  be  the  velocity,  ^  the 
accelerative  force,  and  « the  space 

„          .     ,               ^             ,       33X10005     dx 
Hence,  m  the  present  case,  v  a  e  =  — j .  rxj* 

,  »*      33x10006    Pdx      ^      fdx  . 
and  --ZZ — ^  ■ .  /-^.    But  /— -,  is  an  expres- 

2  §.wc       J  x+b  J x+o 

xA-b 
sion  for  the  hyperbolic  logarithm  of  -^r^t  ^  ^^  ^^ 


proved  geometrically  hereaf^r ;  hence 

V«     38X10006  ^  ,        -.       x^b    ^^ 
T=      §.1,0      X  hyp.  Log.  -:t,  .  or, 

/38X  1000  6  X  64.23  X  Tab.  Log.  <  +  6 
.        ""  ^  I .  X  .434294*8 .  II ,  c  6 

Now,  when  jp— FB,  x-f  6=a  .  and  the  velodty  with 
which  the  ball  leaves  the  piece  is 

/33  X  1 000  6  X  64 .  23  Log,  a 

|X-43429448  X  »  C  • . .  3- 

•    To  illustrate  this  formula,  let  us  take  the  following 

'example  from  our  author.    The  length  of  the  piece 

was  45  inches  =  a,  the  space  occupied  by  the  charge  2§ 

Indies  =  by  the  diameter  of  the  ball  f  of  an  inch  =  c, 

jtnd  its  specific  gravity  being  lead  ll.S45=n. 

Log.  ^  ^  1.234084.  Log.  =  0.0913447 


=  .8086      Log.=rl.489«55 

2x89^  Log.=r808«6 

g|6.445g5fi 
.  1670.85  feet    3.222928 

Mr.  Robins  illustrated,  this  theory  by  musket  balli 
only  ;.  but  it  afterwards  engaged  the  attention  of  Dr. 
Hutton,  who  has,  from  a  series  of  experiments  mide 
with  cannon  balls,  been  able  to  deduce  the  following 
fiscts. 

I.  Tbat  gunpowder  fires  almost  instantaneously. 

II.  That  the  velocities  eommunicated  to  shot  of  the 
same  weight,  with  different  charges  of  powder,  are  nesr- 
ly  as  the  square  roots  of  those  charges. 

III.  That  when  shot  of  different  weights  are  fired 
with  the  same  charge  of  powder,  the  velocities  com- 
municated to  them  are  nearly  in  the  inverse  ntio  of 
the  square  roots  of  their  weights* 

IV.  That  it  would  bea^eat  improvement  in  sitii. 
lery,  occasionally  to  make  use  of  shot  of  a  long  shape, 
or  of  heavier  matter,  as  lead ;  for  thus  the  momentam 
of  a  shot,  when  discfaai^ed  with  the  same  charge  of 
powder,  would  be  increased  in  the  ratio  of  the  square 
root  of  the  weight  of  the  shot ;  which  would  both  aug- 
ment proportionally  the  force  of  the  blow  with  whidi 
it  would  strike,  and  the  extent  of  the  range  to  whidi  it 
would  go.  * 

V.  That  it  would  also  be  an  improvement  to  dinl. 
nish  the  windage;  since  by  this  means,  one- third  or 
more  of  the  quantity  of  powder  might  be  saved. 

The  second  and  third  of  these  remarks  are  essilj 
deducible  from  the  formula  given  above  for  the  velocity. 

*  +  6 
For  as  Log.  -—--  is  always  a  small  factor,  and  not  sus- 
ceptible of  ^eat  changes,  Y  is  proportional  to  V6,  thst 
is,  to  the  bulk,  and  consequently  to  the  weight  of  the 
charge,  when  » .  c  is  a  constant  quantity*  On  die 
other  band,  when  6  remains  constant,  it  is  eqoslly 
obvious  from  the  formula,  that  V  varies  invcrselj,  ai 


,  that  isi  as  the  square  root  of  the  wdght  of  the 


ball. 

The  rule  which  Mr.  Robins  thus  deduced  a  ftim, 
he  ingeniously  contrived  to  verify  by  experiment  He 
proposed  to  discover  the  momentum  of  the  ball  at  soy 
period  of  its  flight,  by  opposing  to  it  a  large  block  of 
wood,  suspended  in  the  manner  of  a  pendulum,  to 
which  he  gave  the  name  of  the  Ballistic  Pendolaoo. 
To  the  lower  part  of  the  block  was  attached  a  cboid, 
which  passed  through  a  slit  in  the  frame  work  of  the 
instrument.  When  the  pendulum  was  repelled  by  the 
action  of  the  ball,  it  carried  along  with  it  the  chord; 
and  as  it  was  divided  into  inches,  it  shewed  the  length 
of  the  chord  of  the  arc  through  which  the  pendalnai 
moved. 

Before  employing  this  instrument  in  determining  the 
velocities  of  projectiles,  it  is  requisite  to  find  first  the 
centre  of  gravity  of  the  block.  This  may.  be  done  in 
the  following  manner : — Knowing  the  weight  of  the 
pendulum,  which  may  be  represented  by  W,  and  the 
weight  D,  which  is  capable  of  retaining  it  in  a  hori- 
zontal position,  we  have  to  find  AG,  Fig.  12,  Plate 
CCCCLXV.  the  distance  of  the  centre  of  gravity  faa 
the  centre  of  suspension,  the  analogy 
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W:D  =  AB:AGs 


D.AB 


The  *oond  tMag  to  im  dMmined  » th^  ctMn  of 
ieter.    osdllttion  of  the  pendulum^  or  that  point  which  movet 
^^^  with  the  same  Telocity,  u  though  the  whole  matter 
fhr  ind  contained  in  the  hlodi  were  collected  into  it^  and 
jQition    formed  what  is  called  a  simple  oendulum.    For  the 
thttiai-   method  of  finding  this  thedreticilj]y«  we  refer  to  the 
tepcn-    article  Mechanics;   the  foUowins  praiSHcal  method 
**"*       has  been  employed:  The  pendulam,  after  having  been 
suspended,  is  put  in  motion^  and  the  number  of  vibra- 
tions which  it  performs  in  a  given  time  «re  observed. 
Let  the  duration  of  the  observation  be  /  seoonda,  and 
the  number  of  vibrations  n^  then  the  time  of  one  vi* 

bration  will  be  — .    But  the  time  of  a  vibration,  if  6 

n 

be  considered  as  the  centre  of  oseillitton,  is  also  = 

^,  when  I  IB  ifae  kngtb  of  the  second  pendulum, 
or  19S  inches.    Hence 


/' 


SOs 


SO      J 


iti*i 


By  making  SR  =5  mJsG  .  SO,  we  determine  a  point 
B,  which  has  this  remarkable  pro|>erty,  diat  if  the 
system,  when  in  equUibrio,  be  put  in  motion  b^  any 
external  force,  the  momentum  acquired  by  it  will  be 
the  same  as  though  the  whole  matter  were  coUeeted 
in  the  point  R.  Now,  it  is  known  from  the  principles 
of  rotatory  motion,  that  two  masses  which  can  be  mov- 
ed with  the  same  velocity  by  a  given  force  arie  inverse- 
ly proportional  to  the  squares  of  their  distances  iVdm 
the  centre  of  suspension.  The  resistance,  therefore, 
opposed  by  the  blodc  to  an  impulse  directed  against 
the  point  D,  is  precisely  the  same  as  the  resistance 

which  would  be  opposed  by  the  mass     ^^>    placed 

in  this  point. 

Having  ascertained  these  three  points,  via.  the  oen* 
tres  of  gravi^,  oedUation,  and"  gyration  or  percussion, 
let  us  sappoae  that  the  pendulum  is  struck  by  a  bullet, 
and  that  its.  extremity  describes  an. arch  whose  chord 
is  measured  according  to  the  method  alluded  to.  After 
the  impulse  of  this  force  has  been  expended,  the  pendu- 
lam  fidla  through  the  same  arch  through  which  it  rose, 
under  the  influence  of  gravity,  and  acquires  at  the  lowest 
point  of  its  descent,  the  velocity  which  it  possessed  the 
moment  in  which  it  was  struck  by  the  ball.  Let  A^ 
be  the  angle  through  which  the  pendulum  has  moved^ 
let  80=i«,  and  9Dr=cf;  then  the  veloeity  eoquired 
by  the  centre  of  osdlhition,  in  deserihing  from  rest  any 
■rdi,  bemg  the  some  as  that  acqftired  by  e  body  de- 
scending nreely  through  a  space,  equal  to  thiB  versed 
ame  of  that  arch,  if  t  be  assumed  as  the  vetted  sine  of 
tiie  angle  A<>  for  the  radius  1,  ^t  will  be  the  versed 
sine  of  the  arch  described  by  the  centre  of  oedlbtion, 

and  V2g6*  will  be  the  velocity  which  this  pofait  ac- 
quires by  falling  through  the  angle  A**,  and,  conse- 
quently, the  velodtY  with  which  it  commenced  its  mo- 
tion. As  the  velocity  communicated  to  every  point  of 
the  pendulum  is  proportional  to  its  distance  fhmi'  the 
centre,  that  communicated  to  D  wiU  be  expressed  by 

TOL.  XVI«  FABT  II. 


Let  this  be  called  V.    Then,  since  nction  /and  reac-    Pomiim. 
tion  are  equal  and  opposite,  if  W  be  taken  to  ,denote       tk«. 
the  weight  of  the  ball,  and  x  its  velocity,  we  have 


On  findiog 
the  vdodtj 
of  projec- 

To  illustrate  these  fbrmulse.  The  pendulum  em{doyed  ^**'  ^^  '^ 
by  Mr.  Robins  weighed  56  lb.  8  os.  or  675  oz.  The 
distance  of  the  point  of  impkct  ftota  the  centre  of  sus- 
pensitaWM  finches  es  8  D,  80=62.66,  SGrsdS. 
The  chord  of  the  angle  through  which  the  pendulum  was 
impelled  by  the  strdce,  was  found  to  be  17*23  indies 
to  a  radius  of  71.1S5  inches,  and  the  weight  of  the  ball 
employed  was  1  ox. 

Frem  thcue  datn  we  find  A<>sr  13^  W  48% 

h  aj0a9410d7* 

Whence V cry ^^g^>  of  thevehsoiqr rf  »= 

89.729  inches.  ^ 

^      W.SR«+W.SD«,/  1575x53x62.66+1  x6e» 

"^^'=— w7a^~-^= W — ^ — 

x89.729aB5O&9xW«7S9B:S<>10Oineh.sBl675&et 

The  result  obtained  by  Mr.  Robins  from  these  dUta 
is  1645  feet  This  difference  was  oceasiened  by  |A  He- 
sumption  which  the  ingenioue  author  had  too  preci- 
pitately made,  vie.  that  the  relocity  whieh  ereiy  point 
of  a  pendulum  acquires  by  falling  through  any  angle 
into  a  vertical  position,  as  the  same  as  that  which  would 
b^  acquired  by  a  heavy  body  falling  freelv  through  a 
space  equal  to  the  versed  sine  of  the  arch  described  by 
tnat  point  This  error  waajpointed  out  by  Ruler  in 
his  judicious  commentary,  xhis  profound  niathemati- 
cian  has  also  estimated  oorrectioni  which  it  might  be 
necessary  to  make  on  the  velocities,  which  are  derived 
by  means  of  this  formula,  on  account  of  the  resistance 
of  the  air  upon  the  pendulum.  After  an  elaborate  in- 
vestigation, he  Asds,  however,  that  it  only  lunounU  to 
vivth  of  the  whole.  Ry  taking  this  into  consideratieo, 
the  velocity  of  the  ball,  in  the  example  which  we  have  ^ 
given,  becomes  1679  ftet 

Havihg  in  this  manner  confirmed  the  truth  of  his  On  tbetk' 
theory  by  experiment,  Mr.  Robins  next  proceeded  to  psntJve 
investigate  the  velodly  with  which  the  ekstic  air  of  ^J^ 
gunpowder  would  expand  itself,  supposing  it  to  be  fired  jj^™' 
in  a  given  mece  of  artillery,  without  either  a  bullet  or 
any  othbr  body  before  it     This  problem  has  been 
solved  by  Euler  in  his  ingenious  commentary,  by  as- 
suming as  an  axiom,  that  the  dastiekjr  of  the  au>  is  uni- 
form  throughout  during  the  whole  of  its  motion.  Let  AR 
Pig.  18.  represent  the  space  occupied  by  the  air,  imme-  Plate 
dioely  upon  bemg  fired,  and  AR'  the  space  which  It  ccccixv. 
occupies  at  a  given  time  after.    Then,  M  the  elastidQr  ^«-  ** 
remains  uniform  throughout  during  the  whole  of  the 
motion,  while  R  expands  to  R',  the  middle  hunina  C 
expimds  to  C,  the  middle  point  between  A  and  W. 
Hence  the  velocities  of  the  several  laminse  arepropor- 
tional  to  their  distances  from  A.    If,  therefinre,  S  be 
the  height  due  to  the  velocity  of  R,  the  vehicity  itself 

will  be  represented  by       

V^2g  S. 

Cdling  the  dietance  AR' ,«,  and  the  disUnce  of  aatr 
other  bonnia  from  A,  a,  iU  velocity  consequently  wiR 

be  expressed  by 

4q 
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and  the  square  of  the  velocity  by 

?       • 
The  increment  of  the  square  of  the  velocity  is 

^ ,  and  ft  .dvs  — ^ . 

In  like  manner,  i£  dx  represent  the  space  passed  over 
by  B'  in  any  increment  of  time,  -^ will  be  the  in* 

crement  of  space  passed  over  by  the  lamina,  while  the 

z^2g  .dS 
increment  of  velocity  — r g —  is  acquired.  Now, 

from  tljie  principles  of  dynamics,  it  is  known  that  the 
increment  o£  half  the  square  of  the  velocnty  is  equal  to 
the  accelerative  force  into  the  increment  of  the  space. 
Representing,  then,  the  accelerative  force  hyf,  there 
results 
V  «••  ^  •  rf8__^.z  .  dx 

Let  the  air,  immediately  after  the  gunpowder  has  been 
fired,  be  supposed  to  have  been  of  the  density  m,  then 
its  density  m  its  present  expanded  form,  calling  AB  b^ 

will  be  expressed  by . 

If  G  be  the  specific  gravity  of  common  atmospheric 
air,  the  weight  of  the  lamina  will  be 

mbQ .  dz 


former  is  employed  to  express  the  ekitidty  u  iffeeted  p 
by  temperature  as  well  as  density,  or  1000.  "J** 

Suting  these  two  expressions  for  the  momg  fonr  ^^yw 
as  equal,  we  have 

M  XI       III  •  ll  S  , 

="S — 5-— t  and 

i  X  ft  ^dx 

rfS_m^JH[     dx     „^^Q_2«'H, 

—-  ^'  ■  ■  .  — .    Hence  o  ^  ■  ,  Xm  • 

But  as  when  *  =  6,  the  velocity  of  B,  and  exam* 
qnently  S  =z  0,  the  equation  when  corrected  beoooMi 


III 

And  when 


6 


I,  the  length  of  the  bore, 

Ss5 ^H .  k».  -— . 

m  ^6 


Now,  the  velocity  iss  V^Sg  S»  wherefore  the  vekdty  ii 

If,  instead  of  the  ^aperian  logarithms,  Briggt'  be 
taken,  the  expression  becomes 


JJa 


m' 


H 


mX. 4342998  ^'   6' 

But  as  H  in  fathoms  was  fbund  to  be  nearly  4548.945. 
the  velocity  is 

/f4x  10000 F.  mf  ,         a"  A^/ww.     1      «^ 

tJ^^-^-^ 2 log.  -—=: .  ^  lOOOOOOg.  log.^ 

mo  * 

Let  us  illustrate  this  formula  by  an  example. 

The  length  of  the  bore  a  was    =45  inches. 


b 


Let  the  moving  force  upon  the  lamina  be  called  dif,_ 
then  as  the  moving  force,  divided  bv  the  quantity  of    The  length  of  the  charge  b  was=S|  inches, 
matter  moved,  is  equal  to  the  aeceferative  force,  we 
have 


xdy. 

m  .6  •  Cr ,  dz 

The  equation  delivered  above,  becomes  then,  by  sub- 
stituting for/)  this  value, 

z • g  »  dS       X , d X  »  d y 
X  tn  ,  b  .  G  .  d  z 

Hence  rfy  = ^^^ , 

and  taking  the  fluent 

m.6.G.tf.rfS.2*",  . 

y  = TT^J-x •  (*«>«'*=*•)= 

m.b,G,g,dS 

2dx  ' 

an  expression  for  the  moving  force  of  the  included  air 

when  it  expands  to  B'.     Now,  as  g  H  is  the  moving 

force,  which  is  eq^uivalent  to  the  momentum  of  air  of 

the  common  density,  when  H  is  the  height  of  the  ho- 

.         m'  G  .  H  .  6      .„   , 
mogeneous  atmosphere, will  be  another 

X 

expression  for  the  moving  force  of  the  included  air 
when  it  has  expanded  to  B',  if  its  elasticity  be  denot- 

mf  h 

ed  by .    Here  m'  is  different  from  m,  as  the  lat- 

X 

ter  expresses  only  the  density  of  the  air  immediately 
*on  being  fired,  or  244,  as- it  was  found ;  whereas  the 


Log.  -^=1.23408.  log.=0.091S4S 

Log.  g=log.  S2.166      =1.507316 
Log.  1000000  =6iXX)00Q 

2|7.598659 

Veloci  ty = 6300  feet,  log.=S.799S5«f 
'  In  this  investigation  no  account  has  been  taken  of 
the  resistance  of  the  air.  Were  it,  however,  taken  into 
the  calculation,  the  result  would  scarcely  difler  from 
6000  feet.  Euler,  who  has  given  the  same  calculstioB, 
gives  the  result  3215 ;  but  he  has  omitted  the  consi- 
deration of  temperature ;  and  of  course  m  and  si'  being 
equal,  gives  a  velocity  less  than  the  actual  vdodty  in 

the  ratio  of  

\/l00O  to  V^44. 

The  velocity  which  Mr.  Robins  found  by  experiment 
was  about  7000  feet.  The  subject  does  not  seem  to 
admit  of  greater  accuracy  ;  so  that  instead  of  following 
Euler  through  his  very  elaborate  commentary,  weahiB 
content  ourselves  with  extracthig  from  the  experioen- 
Ul  inquiry  of  Dr.  Hutton  a  few  of  his  results,  to  show 
the  velocities  with  which  balls  issue  from  pieces  ot 
different  lengths  with  the  same  charge,  and  also  ths 
charges  that  gave  the  maximum  velocity  for  the  same 
piece. 

The  lengths  of  the  bore  were  for  No.  1. 18.5  indw, 
No.  2.  38.4  inches.  No.  3.  57-7  inches.  No.  4.  802 
inches,  the  calibre  of  each  being  2,V  indies,  and  the 
medium  weight  of  the  ball  16  oa.  IS  drams. 
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TaUe  qflnitiai  VelodHea. 


Pononr* 

TheGuiw. 

Oz. 

No.  1. 

No.  2. 

Na3. 

No.  4. 

2 

780 

^35  ^ 

920 

976 

i 

1100 

1180 

1300 

1370 

6 

1340 

1445 

1690 

1680 

8 

1430 

1580 

1790 

1940 

12 

1436 

1640 

m           m 

-     - 

14 

1660 

m           • 

M                » 

16 

•.         • 

m            m 

2000 

m            m 

18 

^          • 

m            m 

m           m 

2200 

By  increasing  the  quantity  of  the  charges  continu- 
ally for  each  gun^  it  was  found  that  the  velocities  con- 
tinued to  increase  till  they  arrived  at  a  certain  degree, 
different  in  each  gun,  as  shown  by  the  following  Ta- 
ble : 


dun. 

No. 

• 

Lcnoth 
ofene 
Bote. 

"TKeCharKe.                    | 

Weight  of 

Powder. 

OS. 

Length. 

Inches. 

Part  of 
Whole. 

1 
2 

3 

4 

28.5 
38.4 
57.7 
80.2 

12 
14 
16 
18 

8.2 

8.5 

10.7 

12.1 

A 

elutic 
of  a 


ous 


L 

I4w 


Having  made  these  few  observations  on  the  elastic 
force  of  gunpowder,  a  subject  which  is  more  fully  treated 
of  in  the  article  Gd^'Nbry,  we  now  proceed  with  our 
account  of  Mr.  Dalton's  discoveries. 

The  next  subject  with  which  he  occupied  him. 
self,  after  having  fully  confirmed  the  law  of  Ma- 
are  of  riotte,  was  an  inquiry  into  the  tension  of  vapour, 
'^  both  when  it  exists  by  itself,  and  in  union  with  atrao- 
**'  spheric  air.  The  tension  of  unmixed  vapour  at  dif- 
ferent temperatures  as  obtained  by  him  are  to  be  found 
in  the  article  Hygrohbtrt,  and  which,  together  with 
the  equation  derived  by  Biot,  it  is  unnecessary  here  to 
deliver. 

The  most  striking  fact  which  his  experiments  have 
unfolded,  regards  the  tension  of  air  and  aqueous  vapour 
when  in  a  state  of  combination.  This  he  has  found  to 
be  equal  to  the  tensions  which  they  exert,  when  they 
exist  separately,  the  temperature  being  the  same  in 
bodi  cases.  To  illustrate  his  researoies  unon  this 
point,  we  s)iall  describe  the  contrivance  employed  by 
GFay-Lussac  in  repeating  his  discoveries.  AB  (Plate 
GCCCLXV.  Fig.  14.)  is  a  cylindrical  tube,  divided 
into  parts  of  equal  volume,  and  shut  at  the  two  extre- 
mities by  the  stop-cocks  SS'  A  little  above  the  lower 
stop-cock  the  tube  TT  is  connected  with  the  tube  AB, 
80  as  to  be  air-tiffht.  After  having  dried  and  heated 
the  apparatus  well,  the  etop-cock  S  is  opented,  and  the 
tube  AB  is  completely  filled  with  drjr  mercury.  The 
naercury  will  ascend  m  the  small  tube  TT  until  it  has 
reached  the  same  level  in  both.  The  sp|ierical  ball  C, 
which  contains  the  dry  air,  is  then  screwed  to  the  plate 
S,  and  the  stop-cock  D  is  turned,  which  opens  a  com- 
munication between  them.  If  the  air  contained  in  the 
ball  be  of  the  same  density  with  the  external  air,  the 
mercury  will  still  remain  in  equilibrio.  On  opening, 
however,  the  lower  stop  .cock  S',  it  flows  off  and  leaves 
room  for  the  air  to  expand  itiself.  After  a  sufficient 
quantity  of  air  is  in  this  manner  introduced,  the  two 
stop-cocks  SS'  are  shut,  but  as  the  air  inclosed  is  of  less 
dcoatj  DOW  than  the  external  air,  it  is  obvious  that  the 


mercury  will  stand  higher  in  AB  than  in  the  tube  TT.    Pncuma. 
In  order  to  bring  it  to  a  level  in  both,  or  reduce,  in      ^^^^ 
other  words,  the  internal  air  to  the  same  density  with 
the  external,  a  small  quantity  of  mercury  is  poured  into 
the  tube  TT.    The  spherical  ball  C  is  now  removed, 
and  its  place  is  supplied  by  the  small  stop-Cock  S'',  sur- 
mounted with  the  vessel  V,  made  to  contain  the  water 
whidi  is  to  be  evaporated.    T)ie  cock  S'^  is  not  bored 
completely  through,  but  has  only  a  small  niche,  in  or- 
der to  receive  a  drop  of  the  fluid,  which,  on  being  turn- 
ed round,  falls  among  the  dry  included  air.    By  this 
means  as  many  drops  of  water  may  be  introduced  into 
the  tube  as  may  be  deemed  necessary.  These,  in  a  very 
short  time,  are  converted  into  vapour,  which  begins  to 
manifest  itself  by  depressing  the  mercury  in  the  tube 
AB.     This  is  promoted  for  a  while  by  the  addition  of 
fluid,  but  after  a  certain  number  of  drops  have  been 
added,  the  effect  ceases.    When  in  this  state,  the  air  is 
said  to  be  saturated.     The  mixture  of  air  and  aqueous 
vapour,  from  its  increased  elasticity,  depresses  the  mer« 
cury.    Let  a  portion  of  the  merqury  now  escape,  by 
the  aperture  below,  so  that  the  mixture  may  expand 
until  its  elasticity  become  equal  to  that  of  the  external 
air  ;  and  let  the  number  of  divisions  which  it  occupies 
be  N',  that  which  the  dry  air  occupied   itself,  wnen 
of  the  same  density  with  the  external  air  being  N.  Then 
h  being  the  height  of  the  barometer  at  the  time  of  the 
experiment, 

N.k 

is  the  elasticity  of  the  air  which  composes  the  mixture. 
But  this,  together,  with  the  tension  of  the  vapour 
combined  with  the  air  is  equal  to  h;  hence  the  tension 
of  the  vapour  is  expressed  in  indies  of  mercury  by 

N    h 
h  —       '  ■ ;  a  quantity  which  is  invariably  found  equal 

to  the  tension  of  vapour  when  it  exists  by  itself  at  the 
temperature  at  which  the  experiment  may  happen  to  be 
made. 

To  illustrate  this,  let  us  conceive  the  length  of 
the  tube  AB  to  be  divided  into  100  equal  parts,  which 
also  mark  equal  volumes,  as  the  diameter  is  uniform 
throughout.  After  the  dry  air  has  been  introduced, 
and  condensed  until  it  has  become  of  the  same  densi^ 
with  the  atmosphere  at  the  time,  let  us  suppose  that  it 
occupies  8  divisions,  then  N  =  8.  Let  the  barometer, 
during  the  experiment,  stand  at  the  height  of  9Q,i 
inches,  and  the  thermometer  at  77*;  also  let  the  num- 
ber of  divisions  which  the  composition  of  air  and  aque- 
ous vapour  occupfes,  when  reduced  to  the  same  densi-  . 
ty  with  the  external  air  be  N' ;  then,  according  to  Dal- 
ton's theory,  as  the  tension  of  vapour  orfnt  Tl^zz  .91O 
inches  of  mercury,  we  have  the  equation 


A.^^^A=.910andN'=  *^ 


N' 


^-/ 


=  8  .2544; 


a  value  ofN'  which  was  verified  by  experiment 

Such  was  the  result  which  he  obtained  from  his  ex- 
periments upon  air  completely  saturated  with  moisture. 
When,  however,  the  mixture  was  expanded  by  heat»  or 
allowed  to  occupy  a  larger  space,  he  found  that  its  elas- 
ticity varied  inversely  as  its  volume,  provided  these 
was  no  accession  of  vapour.  This  fiurt  may  easily  be 
established  by  riieans  of  the  instrument  which  lias  been 
described.  For  let  a  portion  of  the  mercurv  flow  off 
by  the  lower  stop-cock,  then  the  moistened  air  will  ex- 
pand, and  occupy  an  enlarged  volume.  Its  elasticity 
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Pneuma*  by  tlufl  UMant  if  diminished,  and  oonsequentij  the 
tics.      meiscoiy  tUnda  higher  in  the  tube  AB  tbin  in  TT. 

"^•^^r^^^  Let  the  d^renee  of  leyel  be  observed  in  inches^  and 
called  d ;  than  is  A— c(  the  prasaureto  which- the  indo* 
sed  air  is  subjected,  and  consequently  the  measure  of 
ica  elastic  force.  If  N"  denote  the  volume  which  the 
composition  now  possesses,  the  equation 

-r;ss  7 — 'j  will  be  found  to  obtain  always. 

To  discover  from  this  the  change  which  the  tension 
of  the  vapour  has  undergone  by  being  dilated,  let  it  be 
called/',  then  we  have  A  — (i-—/'  as  the  measure  of 
the  elasticity  due  to  the  portion  of  air  with  which  it  is 
united.  But  h  -—f  was  the  elasticity  of  this  portion  of 
air  when  it  occupied  the  space  N' ;  her.ce,  according 
to  the  law  of  Mariotte,  its  elasticity,  when  it  occupies 

the  space  N*'  is  (A  — /) .  j?;,.     By  stating  these  two 

values  fbr  the  elasticity  of  air  as  equal,  we  obtain  the 
equation 

Now  it  is  ascertained  by  experiment,  that 

N' 

N' 
hence/'  =/-rj;/,  that  is 

« 
f  ifi:  N':  N'",  or  the  elasticity  of  vapour  varies  in- 
versely as  the  space  which  it  occupies. 

The  expansion  of  moisture,  or  of  a  mixture  of  dry 
air  and  moisture,  having  thus  been  discovered  by  DaU 
ton  to  follow  a  very  different  law  from  that  of  pure  dry 
air,  it  became  necessary  to  determine  the  law  according 
o^'  ^'  ^  which  it  expanded ;  for,  as  no  endeavour  had  been 
which  dry  ^^dc  to  separate  these  two  substances  in  the  experi* 
ments  which  were  formerly  made  on  this  subject,  they 
could  no  longer  be  relied  upon.  The  following  Table 
shows  the  results  obtained  by  Mr.  Dalton  : 


iisa 

1130 
1132 
1134 
1136 
1138 
1140 
1148 
1144 
1146 
1148 
1150 
1152 
1173 
1194 
1215 
1235^ 
1255 
1275 
1295 
lS15i 
1334 
1354 
1372 
1376 


ExpeHments  on  the  expansion  of  dry  air  were  also 
made  by  M.  Gay  Lussac  with  the  greatest  accuracy. 


air  ex. 

pands. 


Fahrea. 

Fahren. 

32 

1000 

59 

sa 

1002 

60 

34 

1004 

61 

35 

1007 

62 

36 

1009 

63 

37 

1012 

64 

38 

1015 

65 

39 

1018 

66 

40 

1021 

67 

41 

1023 

68 

42 

1025 

69 

43 

1027 

70 

44 

1030 

71 

45 

1032 

72 

46 

1034 

73 

47 

1036 

74 

48 

1038 

75 

49 

1040 

76 

50 

1043 

77 

51 

1045 

78 

52 

1047 

79 

53 

1050 

80 

54 

1052 

81 

55 

1055 

82 

56 

1057 

83 

57 

1059 

84 

58 

1062 

85 

Fahren. 

'ia64 

86 

1066 

87 

•   1069 

88 

1071 

89 

1073 

90 

1075 

91 

.   1077 

92 

1080 

93 

1082 

94 

1084 

95    . 

1087 

96 

1089 

97    . 

1091 

98 

.   1093 

99 

.   1095 

100 

.   1097 

110 

1099 

120 

.   1101 

130 

1104 

140 

1106 

150 

.   1108 

160 

1110 

170 

.   1112 

180 

•   1114 

190 

1116 

200 

.   1118 

210 

.   1121 

212 

In  order  to  obtain  the  air  dry,  bo  filled  a  mmometer  f g^ 
with  mercury,  and  then  made  it  to  boil,  as  is  done  is     \,^' 
constructing  thermometers.    The  manometer  wss  tlun  Wy^ 
connected  with  a  tube  of  considerable  diameter,  as  re-  ^^ 
presented  in  Fig.  15.  Plate  CCCCLXV,  whidi  wuhm 
supported  in  a  horizontal  direction.    This  tube  wuccccLit. 
filled  with  muriate  of  lid^e,  or  some  other  denQcstiTe,^'^  ^^ 
which  completely  absorbed  the  aqueous  vspoor  coi^ 
tained  in  the  air.     After  this  was  done,  H.  Gay  Lus- 
sac emph)^ed  a  very  slender  iron  rod,  by  metni  of, 
which,  on  inclining  the  apparatus,  he  was  eosbled  to 
cause  a  portion  of  the  mercury  to  flow  from  the  tabe. 
Its  place  was  immediately  supplied  by  the  thy  air. 
In  this  manner  the  whole  mercury  was  allowed  to  es- 
cape, except  a  thin  film,  which  served*  as  a  barrier 
against  the  admission  of  moist  air. 

The  tube  having  been  thus  filled,  jt  only  remaiud 
to  expose  its  contents  to  different  temperatures,  and  ob« 
serve  the  results.  For  this  purpose  a  metallic  veud 
was  employed,  filled  with  water,  of  the  form  of  a  paral- 
lelopipedon,«  which  rested  upon  a  furnace.  Fran 
the  circumstance  that  the  difierent  horiaontal  strata  of 
a  fluid  which  is  exposed  in  a  vessel  to  the  action  of 
fire,  parUke  of  different  degrees  of  heat,  it  was  foaod 
necessary  to  introduce  the  tube  iiito  the  veasel  by  an 
aperture  in  its  side,  so  that  every  part  of  the  air  migiit 
have  the  same  temperature  at  the  same  tisofc  The 
temperature  was  indicated  by  a  thermometer  similarly 
situated  with  the  tube^  at  the  Of^posite  side  of  the  vet* 
seL  By  drawing  out  the  thermometer  after  a  oertua 
time,  until  the  mercury  appeared,  the  temperstnie  wu 
known,  and  in  the  same  manner  were  the  number  of 
divisions  observed^  which  the  air  occupied  in  the  na- 
nometer at  that  temperature. 

In  deducing  the  actual  from  the  apparent  exp&nsioDcimr. 
of  the  air,  at  difierent  temperatures^  tnere  are  twoclMioa^icx 
cumstances  to  be  attended  to.  »<d''^ 

1.  The  changes  that  take  place  in  the  stmospheric^ ; 
pressure.    2.  The  dilatation  of  the  glass  which  oon>|^^', 
poses  the  manometer.  ,L.t: 

As  to  the  first  of  these,  it  has  been  found  by  ths  ti^^i^j^ 
periments  of  Lavoisier  and  La  Place,  that  the  lineal 
dilatation  of  glass  tubes  from  the  freezing  to  the  bttling 
point  is  -00087572,  the  volume  at  freeaing  being  rs- 
presented  by  unity,  and  also  that  the  expansion  ii  uoi* 
form.  Now  let  c  be  the  capacity  d  a  glau  vessel  c 
the  temperature  of  32%  and  V  iU  capaci^  at  a  teoi- 
perature  of  t^  above  S%^,  It  is  obvious^  that  as  sH  the 
dimensions  expand  uniformly,  the  volumes  are  in  bodi 
cases  similar.  Let  the  number  '000004865,  or  the 
lineal  expansion  for  1*,  be  denoted  by  it,  and  let  i  be 
one  of  the  lineal  dimensions  of  the  veeael  at  S2* ;  then 
at  i^  above  32^, /  becomes  l  +  ktL  And  since  similar 
figures  are  as  the  cubes  of  their  honoologous  side^ 

c:(f::P:P(i  +kt)K    Hence 

C— c 
-^ —  or  the  expansion  of  volume  ss  (1  +  A/)»^l=' 

By  expanding  {iJ^-kiy,  it  becomes  1  +8ii+Sl^(^^ 
Wherefore  -—  =  3  A/,  as  the  higher  powers  of  k 


may  be  rejected  without  incurring  any  Mfnstbk  ernir; 

and  c'=(l+d*/)c. 

Let  us  now  suppose  that  V  is  the  number  oT  dtv i* 
sions  of  the  manometer  occupied  by  air,  at  32^,  sod 
that  y  is  the  number  of  divisions^  when  the  tempera* 
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i.  timiiniiidi«aho«»32*.  If  )  hi  MHimed  to  repre« 
seat  the  expanakni  of  air,  conceiviiig  the  volume  at  Si* 
to  be  the  unit,  then 

V  ( 1 +)}  will  be  the  space  occupied  by  the  dilated 
air.  But  the  space  as  observed  is  V^  whioi  being  cor- 
rected for  the  diUtotion  of  the  glass^  becomes 

Wherefore  V  (I  +  >)  =  V  (1  +  3*0  and 

)  s  I__4. 3ki.^.  where  the  first  part  of  the 

expression  is  the  dilatation,  were  there  no  change  pro* 
duced  upon  the  glass  by  heat ;  and  the  second  part  is 
the  correction  to  be  made  when  this  circumstance  is  to 
be  taken  into  account 

The  second  thing  to  be  attended  to  in  finding  the 
absoluto  expansion  of  air^  is  the  force  by  which  it  is 
compressed  at  the  time  of  observation.  Let  us  sup* 
pose  diia  to  be  p  when  the  observation  is  made  at  329, 
and  f/  wheD  at  the  temjjerature  of  SS""  +  i^  It  will  be 
necessary  in  the  formula  given  above  for  t,  when  the 
pressure  varies  in  this  manner^  to  substitute  for  V^  V% 
the  values  which  these  quantities  would  have,  were  the 
air  compressed  by  the  same  force  in  both  cases.  Now, 
if  to  inches  of  mer^ry  be  the  pressure  which  is  to  be 
icgarded  as  the  standard, 

Vp 


V  will  be  come 


andV 


SO.' 

To  ' 


Hence)=— ^y^ ?^  +  S**.-^  .is  the  gene- 

rsl  formula  by  which  the  expansion  of  the  unit  of  vo- 
lume for  I?  above  32*  is  calculated  when  the  observed 
volumes  are  V,  V^  and  the  observed  pressure^,  p\ 

The  coincidence  between  the  experimental  inquiries 
of  Dalton  and  Gay  Lussac  on  this  subject  is  remark- 
ably striking.  The  expansion  obtained  by  the  former 
by  heating  air  from  32^  to  212*  was  .376,  of  the  vo- 
lume at  32*,  and  that  obtained  by  the  latter  is 
•375.  Biot  relates  in  his  Traiii  de  Physique  Experim 
meniale  et  Maihemaiique,  that  Tobias  M'ayer,  the  cele- 
brated astronomer,  had  arrived  also  at  the  same  result 
From  this  well  ascertained  fact,  therefore,  it  is  conclu- 
ded that  the  expansion  of  air  for  l"*  of  Fahrenheit,  is 
.00208  of  the  volume  at  32*. 

To  ascertain  with  precision  the  specific  gravity  of  air 
is  an  importsnt  object^  fVom  its  use  in  many  cf  the  ap- 
plications of  pneumatical  science.  For  the  best  con- 
dacted  experiments  on  this  subject,  we  are  indebt- 
ed to  the  accurato  researches  of  MM.  Biot  and  Ara- 
go,  which  are  delivered  in  detail  by  the  former  in  his 
TrttiU  de  Phifsique, 

By  the  spednc  sravity  of  a  body  is  meant  the  rela- 
tion which  the  weight  of  a  given  volume  of  it  bears  to 
the  weight  of  the  same  volume  of  water,  at  a  certain 
temperature.  In  the  case  of  air  and  the  other  gases, 
there  are  three  causes  which  afiect  the  density^  and  of 
consequence  the  weight  of  a  given  volume,  vix.  ][»res- 
sure,  temperature,  and  moisture.  In  order,  therefore, 
to  find  the  specific  gravity  of  these  substances,  the  cir- 
cumstances which  tend  to  modify  the  result  must  be 
observed,  and  enter  into  a  formula,  which  evolves  the 
specific  gravity,  when  the  air  is  under  a  certain  pres- 
sure, at  a  given  temperatore,  and  in  a  given  hygrome- 
tiical  state,  'the  g^ieral  principle  upon  which  txpe* 
riments  relative  to  this  subject  have  been  conducted,  is, 
that  the  weight  of  a  hollow  exhausted  sphere  in  vacuo. 


'  being  sobttactcd  frpm  the  weight  of  the  same  when  Pntmnf 
filled  with  any  gas,' also  weighed  in  vaeuo,  will  give  the  ^^*' 
weight  of  the  gas  which  has  been,  included ;  and,  as 
this  must  alwi^s  be  small  in  comparison  with  that  of 
water,  it  has  been  proposed  to  determine  the  specific 
gravity^  of  the  various  gases,  that  of  dry  air  having  been 
ascertained,  by  referring  to  it  as  a  standard,  when  un- 
der a  pressure  of  30  indies,  and  at  the  temperature  of 
freezing. 

Let  V  be  the  capacity  of  the  hollow  sphere  at  the 
temperature  of  32*,  p  the  height  of  the  barometer,  and 
/  the  temperature  alK>ve  32^  when  weighed  empty.  It 
is  obvious  that  if  V  be  a  volume  of  air  at  32*, 

V  (1  4-  .00208 1^  is  the  volume  occupied  by  the  same 
portion,  when  or  the  temperature  (32*  -f  i)^;  also 

V  (1  +  .00208  0  .^  .  ^.        ,  .       ^. 
— ^ — ■     ■       '  ^'  SO,  is  the  volume  where  the  pressure 

is  n.  Were  this  volume  pf  air  to  be  inclosed  in  the 
sphere  at  32*,  as  it  can  undergo  no  dilatation  from  the 
increase  of  temperature  or  change  of  pressure  which 
the  atmosphere  has  suffered,  its  weight  will  be  the 

*k  *  ^*i_      1         V  (1  -f.  .00208  /)  ^^    ^ 
same  as  that  of  the  volume      ^   ^ «- 30,  of  ex- 

P 
temal  air,  in  the  circumstances  specified.    Let  the 

weight  of  this  portion  of  air  be  called  X,  then  the  weight 

of  the  unit  of  volume  is, 

V(l  +  U)0208<)30 

On  account  of  the  expansion  of  glass  by  heat,  V  be- 
comes 

V  +  3it/V; 
hence  the  weight  of  air  which  can  occupy  this  enlarged 
volume  at  the  temperature  (32  -f"  0^  tii^der  the  pres- 
sure of  f>  inches  is 

pX  (1  +  3^0 
(1+.  00208  0  30* 

If,  therefore,  the  hollow  sphere,  when  completely 
exhausted,  be  weighed,  and  its  weight  be  foimd  to  be 
W ;  then  its  absolute  weight,  or  weight  in  vacuo,  will 

''    Q.)    {W)^W+P^^}  +  ^^'^  +e; 
\    I    \     I  ^  (1+. 00208/)  30^    ' 

For  a  body,  weiffhed  in  a  fluid,  loses  as  much  weight 
as  the  portion  of  fluid  weighs  which  it  displaces.  In  this 
equation  e  denotes  the  weight  of  the  thin  spherical  shell 
of  air  which  is  displaced  by  the  matter  of  which  the  ves- 
sel is  composed,  and  which  must  necessarily  be  very 
smsll. 

Let  us  now  suppose  that  the  exhausted  sphere  is 
connected  by  means  of  a  screw  with  the  vessel  V,  which 
contains  the  gas,  or  dry  air,  whose  specific  gravity  is 
required,  and  that  the  stop-cocks  S,  S>  are  turned,  so  as 
to  open  a  communication  between  them.  The  aur  or 
gss  will  now  ascend  and  occupy  both,  and  by  lowering 
the  vessel  V  in  the  pneumatic  trough,  until  the  surface 
of  the  fluid  which  it  holds  be  on  a  level  both  around 
and  wSthm  V,  the  gas  will  be  of  the  same  density  as 
the  sf  mosphere  at  the  time,  and  the  pressure  will  be  p'. 
Suppose  the  tempersture  at  the  time  this  takes  place  to 
be  1^  and  Y  to  be  the  weight  of  the  gas  or  air,  the  capa- 
city of  the  sphere  V  can  hold  at  32*,  then 

O^7.00808?r30  "  **^  «^  weight  which  it  con- 

tains. 

After  the  vessel  has  been  filled  in  this  manners  let  it 
be  weighed  a  sscoiid  time,  when  the  atmospheric  pres- 
sure is  j/\  and  the  temperature  t*.  Then*  if  W''  be  the 
weight, 
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Fneuma*  .^._«.,;  .j/'  (I  +S^nX       „     y/Y(l+3ArO  By  stating  the  takie  of  ( W)  thus  obtaiiied  M  eqwl  Pdcv^ 

^tjcg^  ^^ w ; — w  X  ^  1  ^  .00208/'')  SO"*"    ^(1  +.00208 ^)30'    to  that  found  in  equadon  ( I),  there  iceulti  ^  I 

^  (1,  +  .00208/)  30  "•■  ^  (l+.00208/")S0^  (1  +  .0O208O3O 

But  as  e  is  very  small,  and  « «— e"  totally  inappreciable  in  any  case, 

n-w//      117  ■  P^^X(l+8^<)  pX  (1+3^0  f/YXl+Skn 

u—  T  TT  ^  ^^  _^ ^^^^  ^„ J  ^^      ^^  +.00208t")30        (1  +  00208  if) 30 

And  when  dry  air  is  employed  as  Y  =  X,  there  is  obtained, 

t\^ff W)  So 

{ 1  +  00208  0       (1  +  .00208  /')       ( 1  +  .00208 1"} 

Since  all  the  quantities  in  the  second  term  of  the  which,  at  the  temperature  of  32*^  one  of  these  strata  is 

equation  are  known^  X^  or  the  weight  of  the  volume  reduced  to  the  standard  density  of  1,  the  accelerative 

V  of  dry  atmospheric  air  at  the  temperature  of  32°,  force  being  also  1,  and  let  its  weight  be  W;  that<^any 

and  under  the  pressure  of  30  inches  of  mercury,  is  of  the  other  strata  being  W,  then 

also  known  ;  it  only  remains,  therefore,  that  V,  the  p  r^ydx        W' .  r* 

capacity  of  the  vessel,  be  known,  in  order  to  deduce  the  (A ) . . . .  p :  — . /_— — -  : .  — ^  _ ;  ^  ^  1  :: 

specific  gravity.    Biot  and  Arago  found  X  =  725323  «/  ^''  +  *;        (r  +  'r 

grammes,  and  V=:5.581375  Litres.   Hence  the  weight  .-,,    tit  (^  +  *)' 

of  the  litre  is,  ^  '  ^  — ^ 

^'^^^^^     —  1.299541  grammes.  According  to  what  has  been  already  ahowQ,  air  ex. 

5.58 1 375  ^  pands  for  1*»  of  Fahrenheit,  .00208  of  its  bulk,  when  «t 

Now  the  weight  of  a  litre  of  water,  at  the  maximum  the  temperature  of  32* ;  if,  therefore,  the  teraperatim 

of  condensation,  is  100  grammes.    Wherefore,  the  spe-  be  raised  throughout  the  column  V,  the  weight  of  each 

cific  gravity  of  air  is  .001299541.    Now,  the  weight  of  of  the  straU  will  no  longer  be  W,  but 

the  cubic  inch  of  water  is  253.175  Troy  grains ;  hence  .  W  fl  —  00208  /^ 

the  weight  of  100  cubic  inches  of  atmospheric  air,  at        ^r       i  «  J      t.-       . 

the  temperature  of  32,  is  32.901  grains.    According  to        f^^7'  ^^^  *!«  suppose  that  this  column  is  not  oorapo-  i.^c 
the  experiments  of  Mr.  Kirwan,  it  was  found  to  be  «««»  o^  Pw^e  air,  but  that  it  contains  a  portion  of  aqucaas  tioo  of  d 
32.6996,  and  of  Sir  Humphry  Davy  32.5878  grains.  vapouj.    The  vapour  is  diffused  irregularly,  aboundfng  fa««i» 
From  the  discoveries  if  Dalton,  Gay-LuSac,  and  ?>ost  in  the  lower  strata,  while  the  upper  strata  aie  less  •^f 
the  experiments  of  Biot,  it  may  be  proper  to  investigate  5?"^^' ,  ^^  ^«°"°"'  ^f.  ^^^^^  ^^^i  v«n«  too  in  the  ™!1 
analytically  the  formuk  for  measuring  heights  by  the  different  strata,  depending  upon  their  temperature  and  „„y 
barometer:                                            ©      s        ^  upon  the  quantity  m  which  it  exists.  ,  As,  however,  uit  it- 
Let  a  column  of  air  be  conceived  to  be  divided  into  J*^  ^f«^!^,  \?  temperature,  so  also  in  respect  of  humidi.  hn^M 
an  infinite  number  of  small  strata,  having  da:  for  their  ^^^  *f  ^*"  **«  ^^«™  ^  ^^^^  that  the  average  tension  is  Jr  M 
thickness.    Let  v  represent  the  actual  density  of  each  "^"^  *  °*!«"  between  those  of  the  extreme  strata  of  the  *^ 
of  these  straU,  their  distances  from  the  earthVi  surface  ^^^^'    ^^  this  mean  tension  be  named  F.    Then  as 
being  jr.    Since  the  accelerative  force  of  gravity  dimi-         /*'*i'^*  :- *k    ^  •      .i-  t     -  . 
nishM  u  we  recede  fn>m  the  larth's  suiLe,  ff  r  be  "7  TH^           compresung  force  on  each  of  the 
the  earth's  radius,  the  pressure  on  each  strata  wiU  be  jtrata,  the  ehutic  force  of  the  portions  of  air  of  which 

f  r*ydx  p  r'j/dx  they  are  severally  composed  will  be  expressed  by 

J  ir  +  xy'         J  (r  +  x)*  ff't/.dx 

If  this  column  possessed  uniformly  throughout  the  «/  (^+^)*  *~~    ' 

Iffirlr  .f  ^^°'  '"i^*".  oomir^  rTl?^y.l*^r  As  for  the  same  volume,  the  weighte  are  proportkm. 
3£!hf«  ^«  ??'\l"?'°^"«  t^^  ^\^  ^'^^'  ^  «1  to  the  densities,  and  the  densitie?  to  the^f^^ 
densiues  would  be  m  proporUon  to  the  compressing    {„^  ^^  ^  (i_.00S08  /)  is  the  weicht  dfi^ 

*^r,iXtte^^^^i^^.^lf'J^^^^^  e«*  stratum,  wL  the  composing  foJ?  •'■"- 
celerative  forces ;  wherefore  the  pressures  are  also  as  _^  Pr^y  dx 

the  weights  directly^  and  inversely  as  the  accelerative  J  {j'V^Y* 

forces.    Now,  let  p  be  that  compressive  force  under  it  follows  that 

the  weight  of  air  actually  contained  in  each. 

Again,  if  P  were  the  compressing  force  on  each  of    of  the  strata  (see  Htgromctrv,  Art  34.)  is 
the  strata,  the  weight  they  would  contain  would  be         by 

W(l— ;  .00208  QF  W(l —.00908  <)F 

^     rr^ydx       '  ^        p^ydx 

J  {r+xf  /  (r+*)« 

consequently  the  weight  of  vapour  contained  in  each  Adding  together  this  quantity,  and  the 


wtigbt  of  the  or  oontaintfd  in 
jo.     haTo 

r^y  dx 
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for  the  actual  weight  of  each  stratum. 

If  this  weight  were  estimated  when  the  accelerating 
force  is  1,  it  would  he 


-Si 


(r+*)« 

But  the  weight  of  the  same  yolume  under  the  sameao- 
oeleratiye  force  is  W',  regarding  the  density  as  1^ 
hence  * 

(C)...(^'wa^.oo.o«o(--/^:,«-^) 


it  the  expreasion  for  the  denaily  of  eadi  <tntttm,  and 
it  therefore  equal  to  jr. 
Recttning  to  equation  (A)^ 


P~W\   r  )  '•  "J  (r+*)«- 

Sabstitnting  ttus  value  of —  in  the  equation  (c), 
there  ramlta 


(D)...3f= 


1~. 00208 


Let 


P 
I— jOOS08< 


t\    (      pr^S  dx      3F\ 
be  represented  by  A,  theo^  by  tak-» 


iii^  the  diffierential,  we  have 


"=-H-f-m) 


Hence  (F)  ....  log.^  s 


Ar^ 


Making  4P=0 ;  let  us  suppose  y  in  this  case,  which  is^ 
the  density  in  the  lower  station,  to  be  expressed  by  y, 
and  we  have 

l<^-y  =  A  r. 

Subtracting  Eg.  (F)  from  this  equation;  we  ob- 
tain 

log.y  — log.y=Ar-.^-- 

,        yi    hrx 
or  log.  -^s:  


obviously  the  density  of  atmospheric  air  at  the  level  of   Pneums- 
the  sea.    Let  us  now  assume  another  height  above  the       tkt. 
level  of  the  sea,  and  represent  it  by  «,  where  the  den- 
sity of  the  air  is^„  then,  by  the  formula,  we  have 

and  by  subtracting  £  g  .  (G)  from  this,  there  resulu 
I^t  ;r^  — >  X  =  ),  then  this  expression  becomes 

x-{'^-^,^+^-^>T|+i.,.|4) 

As  the  height  of  the  lower  station  above  the  level  of 
the  sea  is  in  general  very  smallf  y  may  be  considered 
as  equal  to  y^  and 


HenceJ=^(log.^.  1+^^. 

By  means  of  this  formula,  the  difference  of  level  be- 
tween two^  stations  in  the  atmosphere  may  be  known, 
by  finding  the  values  of  ^,  and  y,  at  those  stations. 


the 


Hence ,=!( log.   |..l+-l)(G). 
In  this  equation,  as  r  it  the  radius  of  the  earth,  y  is 


We  assumed -?-= ,  where  p  is 

A        1— ..00208/  ^ 

height  of  an  aerial  column  of  uniform  density,  whose 
temperatui*e  is  32*,  and  by  whose  pressure  a  volume  of 
air  at  the  earth's  surface  miiy  be  reduced  to  the  standi 
ard  density.  To  determine  this  quantity,  as  /,  the  excess 
of  mean  temperature  of  the  colun^n  above  S^  is  riot  very 
great,  we  may  bring  1  —  .00208  /  from  the  denomina- 
tor to  the  numerator,  and,  by  rejecting  (.00208  /)« 
and  the  higher  powers,  it  becomes  1  -f-. 00208  /, 

1' 
so  that  T"=Kl  4-00208  /). 

According  to  the  experiments  of  Biot  «id  Arago, 
which  we  have  described  above,  the  specific  gravity  of 
dry  atmospheric  air,  under  a  pressure  of  .76  n^etres, 
and  at  the  temperature  of  freezing  in  the  latitude  of 
45^  is  .001299075,  considering  the  specific  ffravfty  of 
water  in  the  same  circumstances  as  the  standard.  Its 
density  consequently  for  the  latitude  of  any  place,  and 
under  the,pressure  of  .76199  metres,  or  30  inches,  will 
be 

.001299075(1  —0  .  002837  .  COS.  2  /)  X  .76199 
^  ^~  J6 ' ' 

when/  is  the  latitude.  By  assuming  this  as  56*= la- 
titude of  Edinburgh,  the  value  of  the  density  then  be- 
comes 

j)01g99075(l  +  0.002837  X  .87461)  X  >76l99 

J5 

=  .00130386. 

Now,  according  to  the  same  authority,  the  specific 
gravi^  of  mercury  ia  13.597190;  the  column  of  atmo^ 
spheric  air,  therefiune,  which  is  a  counterpoise  for  30 
inches  of  mercury,  of  this  specific  gravi^,  must  be  in 

Hence  )  =  312852.37(1  +  .00208  t)(\og.  ■^l+-'\. 
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Intfaelogirithiucciinre,ifldanoteth«8ttb.ting«it,  pier's  My^mxu    Iniiiedl,  dmefai^  •f  tit  Ifpbiiie  Im^ 

^                                       ij»                   .  loganthinilog.^iog.(l+—^j,  let  ui  tike  tke  caw 

tionia                       ^=^w-'  ^           \       •^z 

^S  respondiiig  kgaiithma  in  Bii|^'  eyttem,  dindedbj 

Hencerfxssrfv.— ,  end  by  taking  ihe  fluents  j=  the  subtangent  T,  ind 

^.-                           _  a  =  ^i?:iV+.oc«o8o(W^+ri  +  ^). 

log- yx^;  wherefore— ssNtperian logarithm  j;  mat  T                              \        J'  A        »•' 

i9^  the  logarithiB  of  any  system  divided  by  its  snb-tan-  Now  ^  is  the  modulos^  or  8.300565 ;  y^imlm 

gent,  is  equal  to  the  corresponding  logarithm  of  Na^  ^ 

d  =  10005.1«7( I  +.00208  i)^.  -^+  )  (l  +y)  in  Eiflish  ftthoms. 

It  appears  that  the  valae  of  d,  the  quantity  sought.  Let  us  now  represent  10005.26d(l+<00e080iij  N, 
is  itself  involved  in  this  equation.    We  can  easily  dis- 


equation.    We  can  easily  dis-  «nd  we  have 
engage  it,  however,  by  tite  following  process :  •  «  JZ 

(X  i  =  N I  Log.  -^  +  .  1  + —  1. 

1  +  _^\  may  be  resolved  into  two  fiu>  >  f^/  »■/ 

.        •.     ,     "■;.  N.Lc«.J!^ 

tors  f  1  +--)>  ( J  +--•)»  ^<^  ^^^  F"^  ^'"^ >•  ™**  or  d  = jj ^ — 

I  1  —  — I  Log* -^^  )• 

liplied  into«3p,  may  be  itegarded  «s  inconsiderable.  ^  \         h^ 

^  ^  ^  ^  The  latter  term  in  the  denominator  is  of  very  nafl 

amounts  only  to  .008866.    The  kt- 

f 
y  is  80,  and  y  84*,  which  corresponds  to  sa  lU. 

•^ril??'        ^     •     L  .     1-  .  .       J  1.     u  *»d«  «^  '*«»''^  *^^  *«®t,  is  only  .O9691.    Accorfmi 

This  number  is  obviou^  too  great,  and  has  been  ^  ^^ese  assumptions,  therefore, 
adopted  for  the  purpose  of  making  the  constant  mul-  N  v 

tiplier  correspond,  with  that  derived  by  M.  Bamond  -.Ley. -a2Ls  .00087716. 

from  observation.    We  may  assume  the  mean  height        _^        'L    .    ^',  .  i-      .     .       ^       «      .      . 
of  the  lower  station  as  SOO  feet,  or  SO  fathoms;  from        The  constant  mulupher  is  therefore  fimd  to  be 

10008.0408,  and 

which  we  obtam  f  1  +  —  1=  1.0000148,  and  the  con-  1  -- 10008.0408  x  hogJ^  (1 4- .00908  /> 

stant  multq>lier  becomes  10005.269.  ^^  recurring  to  E  g  (C),  we  have 

•  (r±f)Va-««..o.(-/g^--y) 

In  like  maniier  ibr  yy^  we  have,  by  changing  x  into  x^  and  W  into  w^ 

Hence  -_  /r-f^A'         /    p      As/dx.       S^\  jr«W^ 

wk*v»«Wr»  y  —      C—kl^JL     A?.  therefore,  the  changes  incident  to  the  cause,  sad  eoo. 

Yvneiexore-       "^J  ^r+x)*  "*    8  sequently  are  the  measures  of  Aem. 

Vyi  V  ^^j sT  •  Let  6  and  /J  be  the  observed  basMielrifial  allitad«i 

'^/'(f,/  \f  ■" ~3"  •^  ^®  lower  and  upper  station,  then 

^  »/v-r/  „g  expressed  by  b  and  0.    In  order  to  this  it  is  new- 

lively  the  vahies  of  the  superincumbent  pressu^  upon  sary,  nowever,  that  the  mexcuxy .  in  both  banRDdtn 

the  lowest  and  npmost  stratum.    These  pressures  are  have  the  same  density  and  the  same  gravitatioo.   Tbe 

proportional  to  their  effects.  It  is  well  known,  that  the  former  of  these  is  affected  by  a  diArenoe  of  fesapcnksre 

support  of  the  column  of  mercury  in  the  barometer  at  the  two  stations,  and  the  latter  by  the  differesosit 

tube  ii  caused  by  the  compression  of  the  atmosphere,  devation. 
The  variations  m  the  altitude  of  this  column  indicate^       It  has  been  already  remarked,  that  for  evciy  dsgm 
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"*""••   -r-  ^^'-^.-*  ^       ".•..        I       losophcra.    Acoordinff  to  his  theory  of  the  pl&hetary  Pneuma- 

ud.       Of  incmw«'0f  tempewtare,  m^rctirjr  expands  the  ^^.   „,o?on8,  the  beavenlj  bodies  were  wheeled  Vound  ili      Uc. 

""^  part  of  its  length.     It  will  be  necessary,  therefore,  by    S  J^'f^K^  *  '^'"  """^  r^"  v     T""  ?''"'"'^  ^^*"  ^""''^ 
Jneans  of  therSiometers  attached  to  the  barometers,  to    T?uT'     ^^""f  necessary  for  Newton  to  inquire  m- 

«.n*.,.^.m  fl,«;r  f««««M.»«.«  .♦  ♦!,-  *«^  -»«*: «^^  .^     *o  "»e  mechanical  laws  according  to  which  fluids  act. 

not  as 
lains  to 

**  ,      °  '^'^  '  The  term  -"  resMUnce/  in  rej^d  to  reurded  mo- 

'•+''  •  S«r;»  <'  ^lenotlng  the  difiet«nce  of  temperatate  *'*^'.i*  »f  »»™jl»'  import  with  the  expression  "  moving 

^33                                                     '^     ,  torce,    as apphed  to  accelerated  motions,     ihe  nioving 

indicated  by  the  two  attached  thennometera.    Instead  'orce  is  estimated  by  the  product  of  the  "  tendency" 

of  log.  /3,  we  shall  then  have,  in  the  formula,  of  each  particle  in  a  mass  into  the  number  of  particles 

(fif  \  •  which  It  may  contain,  and  is  synonymous  with  the 

^  +  g7S3y  ^  '"S*  ^  (1  +'0001027  <')•  ^'"^  weight  in  comnum  language.     BesisUnce  to  a 

—          J.      ,        .         ...      «        ,    ,         .  body  is  measured  by  its  loss  of  momentum,  or  is  equal 

By  receding  from  the  earth's  surface,  the  force  of  gra-  io  the  prtnlact,  of  the  retardation  of  each  particle  in- 

vity  diminishM,  and  consequently  the  same  heicht  of  to  the  number  of  particles.;   ThU8,<o  a  body  descend- 

flmd  does  not  indicate  an  eoud  pressure  at  a  high  and  ing  m  vacuo,  itBtveighl  U  the  moving  force  i  but  to  an 

tow  station.    In  moderate  lieij^U  it  would  be  affec  ascending  body  its  weight  is  the  resistance, 

tabon  to  introduce  any  correcuon  on  the  barometrical  in  this  motion  the  moving  force  or  xesistance  is  con- 

oolumna  for  this  MUSA    In  ereat  heights  it  may  bene-  sUnt.  when  the  space  passed  through  is  small ;  the  case 

ceisary  to  attend  to  it    By  the  formula,  ig  different,  however,  vrhen  the  moveahle  has  to  ascend 

J—  tnnna  T«»  ^a      ^  i?\  »>  /■,  •  nnono\  *"  descend  through  a  fluid.    According  to  the  third 

3  -  i0008.  Log.  ^6  _  -  F  j  X  (1  +.00208)  ,,^  „(.  ^^^  delivered  by  Newton,  tjfe  loss  of  mo- 

■  ^  ■    ■  ,  raentumin  one  body  is  equal  to  that  acquired  by  another 

/5  1  -p.0001027  f -^F  V  to  which  it  is  opposed.  Let  us  now  suppose  the  body  A  Pjlate 

8      /  Fiy.  1.  to  be  projected  with  any  velocity  through  the  ccccLxvi. 
we  can  obtain  an  approximate  value  W  the  height    ^md  p  m  n  q  ;  and  let  us  suppose  that  its  velocity  at ^ig*  i* 

which  we  may  call  h;  then,  by  applying  the  formula  A   is  the  double  of  that  which  it  possesses  when  it 

/      r*  S      \  reaches  A'.     Then  it  is  obvious  that  it  displaces  each  of 

3=  10008.  Log.  f  /        ,  ,  6  —  —  F  J  X 1  +  .00208  0  the  particles  which  oppose  it  at  A,  with  double  the 

- — Z_l 1 velocity  which  it  imparts  to  those  at  A'.    From  this 

Loff  f  A 1  .    nfinmo7//      —v\  consideration,  therefore,  the  resistance  at  A  must  be 

^^'\fil  +  .0001027 <'—  Y^  )  the  double  of  what  it  is  at  A'.    But  the  term  "  mo. 

«rA  M«f«.:»  ♦!*-  ♦-.^     I  mentum"  expresses  the  quantity  of  motion  lost  in  a 

I^oX^i^    "^"I'-   4-        1       -.^  .w  ^    .     ,  ?5»en  time.  *^Now  it  ap^rs  tilat  at  A  the  body-will 

fni  ^Iti^^-nVl!!  ^''""'''  *♦'*  *'"' ,  ^""i'^  ^»P»~*  ***«*  "  '^y  P^«=«"  in  the  «une  time  u  at 

fckS.^^  r  JT    1^  '"'***^^  ^  /,f~"^**  *^'*  A .    The  resistance.  (^  this  account,  will  also  be  in  the 

of  .?^fl??^  ?"^  ^^  measured  <he  expansion  former  case  doable  of  what  it  is  in  the  Utter.    Hence 

drv      rrZl  .  P  "^  "7  precauuons  for  having  it  the  actud  resistance  at  A  is  quadruple  of  what  it  i.  at 

ti^M  ^d  ?™L^^k"'"  •  Tb"^'  f^  f'^*""*  A';  and,  in  general,  we  oo^dade.*^th«t  the  resistance 

l^!:;J?^.-  ™            them  was  taken  for  the  true  ex-  to  a  body  moving  through  a  fluid  ia  proportional  to  the 

Sf  !^;.^L™'^r  S^-^ti^*"  *^'  ""  ^"P'**^*'' ""  "^  ^qu"*  of  its  vel^ty.  ^                   pt^porHomu 

fTS.^^^  Tl**^-    f    ->o       n,n-    ,  Having  ascertaiiid  this  law,  we  shall  now  proceed 

F  or  the  tension  of  vapour  for  7r  =  -910  inches.  to  dedud  from  it  certain  dynalnical  conclusio^;  «>d 

Nn»  «i»h;»  thi.  — L.  _■  ~jfv  •  o  ^  this  purpose  we  shall  throw  out  of  view  at  present 

rxowwitbm  this  range  we  may  regard  the  increase  of  the  ouantitv  of  matter  toiated 
tension  as  uniform,  and  as  being  for  f  above  82»  equal  V^^^7  «  "»Wr  iwist«d, 

to.a004>.0158<. 

Considering  the  air  as  containing  a  mean  quantity  of 

moisture.  F  will  become  equal  to  .  100  •{>  .  OO79  /.  and  P«OMi»  L. 

—  F=:.  0376  — .002962/.  What  is  the  rektion  betwixt  the  space, time,  and ve. 

n^'deSTei'^t/-'  ^-«  '^*'  ^  ^  ""^  j^Sllo^ta^e^KiSZ;;  "^  "'  '^ 
™t«r.  denvedfromthe  expenments  made  upondiy  *  To  solve  thi.  prolSem,  we  shall  pranise  the  foUow. 

*  ing  lemmata  :— 


2=10  008.  J^'(ft— '0375-sOftl9egO  X  f  1  + .  00208  /) 
*  Log.A(l+  .00010270— .0875— .OO&fe/)' 


LlMXA  L 


For  a  table  of  some  of  the  most  remarkable  heights 

"which  have  been  found  by  the  barometer,  we  ref^  to  .     .  ^'  ^  ^'  ^»^^^^  succession  of  quantities  con- 

tfae  article  Ph ybiCal  Geography.             '  stitutiDg  a  decreasing  series  in  geometrical  progression, 

then 

The  resistance  of  fluids  from  the  time  of  Des  Gartet  a^O*— -6)  ^  iF^  (i— c)-|-c<"(c— i{}ef  &c.  ssfl"'*'^ 

haM  been  an  important  subject  of  consideration  to  phl«  ^Xj 

TOL.  ZVI.  PAHT  iti  4ll                                           ^ 
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tlCS< 


Fneuma-  ^f^^  a  exceeds  6  by  an  infimtely  smaU  quantity  ^. 

Because  a:  b:  c:  d:  e  :f;  g  :  K  &c*i 

it  follows  by  dividing, 
that  a:  a  — A:  6:6 — cicic  —  rfidiS  — e,  &c. 
and  (by  Prop.  IV;  Book  V.  Euc.)  tbat 

a"»  +  i:fl".a^:6*+*:6*  .6— c:c«+^:c".c— rf.  &C. 

and  by  Prop.  XII.  that 
a«-f  ^  :  a*  ."oH-T: :  a"+ 1  +  6*  •*"  ^  +  c«  +  *  +  &c 

:«•  .  fl— 6  +  6"».  6— c  +  c*.c— <^f  &c 
But  as  fl,  6,  c,  rf,  e,  &c.  are  in  geometrical  progression, 


PNjEUMATIC$, 

Hence fl"»  Ta^T + 6*  .6  — c  +  €*•  cir7+  ^ s  ?"«ij 


But 


a«  +  i  —  6"  +  i 


=  fl«  +  fl"-»  6+fl{»-«6» 


a  — 6 

+ a*"""6". 


Wherefore  o-.a  —  6  +  6».6  —  c+c*.  7^z^ 


a"»  +  S6*+„c"+i,  d*+»,  mustalsobeingeometri-     .    ,       _  a«*  +  i  ««  +  i 

1  progression,  and^  ^""^^  *  = ''^  STflTrfi^  =  S+P    ^•^'^• 


cal  progression 


fl*  + 


fl 


9« 


+  ' 


I«+l— 6«+* 


Lemma  II. 

Let  BDG  be  the  equilateral  hyperbola,  haviag  for  tti  Pun  | 
assymptotes  AE,  AH;  or,  in  other  woidi,  letitbeaccccun. 


Plate 


"  Thttlemmaweccmcavetobi  Aitiicdfgeometne&laswdlusynthetkdcmoiii^^  F«kt 

the  quADtittet  o",  fl^,  Ac  be  lepiesented  by  the  genend  lymbol  «*,  apd  a  —  6,  ft  —  c,  c — i,  ftc  bj  ix,  then  the  lemmA  eontauis a dt. 

ccccLxvr.  inoiutntionoftbeelgebraiedpropiMitiontlitttfaefliMqtofr^dxa — -— -.    It  i^pears  to  m,  that  in  teaching  the  elcmentierinitbani. 
I  ig«  «)  3*  fpi  T  I 

tical  tdence,  this  demoDftntion*  which  is  entirely  elementaiy,  as  it  involTes  no  prerious  proposition  which  is  not  either  caotuNd  m  the 
FifUi  Book  of  Euclid*B  Elements*  or  may  be  eanly  deduced  from  it,  might  be  suocessfiilly  extended,  so  as  to  pat  the  student  in  poaoBoo 
of  a  great  number  of  important  truths,  the  evidence  for  which  appears  fiv-fetched  and  inconduiiTe,  when  founded,  as  it  fiequendj  '^XBfA 
the  arithmetic  of  infinites,  or  the  abstract  though  ingenious  speculations  on  velocity,  constituting  the  science  of  fluxions. 


mrCato.— 6+t*.6-.c-|-c^.c  — d+dtc.) 


mw><ifi 


by  the  lemma. 


Here  it  ii  evident  that  as  OD  is  hifinitoly  len  than  CO,  the  excess  of  AD  above  EG  is  also  infinitely  less  than  AO,  and  coBK^andy 

wo' 
the  excen  of  the  cylinder  ccynstituted  i^Nm  AB  exceeds  by  an  infinitdy  small  quantity  the  solid  EFBA.    Hence  — ^  is  also  u  eipm- 

sion  for  the  solidity  of  the  cone. 

2.  To  find  the  surface  of  a  parabola. 

Let  the  abscissa  AB  be  divided  into  the  parts  AB,  AE,  AF,  ftc  in  geometrical  progression,  then  from  the  nature  of  the  eonc 

CB  jmp  v/oT D£  ss|i  v^ftT^F  M  p  v^cTwhere^  denotes  the  parameter.    Hence  the  sum  of  the  rectangles  bacviog  CB,  DE,  Gf, 

&c  for  their  baie,  and  a  — 6,  6  — c  for  their  altitudes,  is  expressed  by 

|?(\/o".a— 6-f  \/r.  6— c-f  v'cTc  — d  + Ac.) 

Kow,  since  a :  a  — h  ibzhm^esac^didi  tf — c,  &c  it  foUows  by  (Pnp.  IV.  Book  V,  Euc.)  that  a  f/T,  ^/Ik  a  —  (»!*%/»:  4^^ 

(  — c : c^/V\  *Jc\  e^d^  dec. ;  and  (by  Prop.  XII.  Book  V.  Euc)  that  a  •/^i  ^aza^b  :.a*  +  6^  +  c^  +  &e.  :  ^r. a—*  + 


j^b .  i  —  c  +  dec 


Now  0^-1-6* -He* +dfcc. 


1— M 


.*-6i- 


i 


Hence  v^.  5-^6  +  V^.  FITc  +  dfcc.  »  ?!jiZl5  -  ?!J!^^ 


fl!J[?L±il  «  (when  J  is  assumed  «o)  =  Ja- 


a' 


a*  +  a6+ft> 


But  when  5  differs  by  an  infimtely  small  quantity  from  a,  DE  diffbrs  also  by  an  infinitely  small  quantity  from  CB,  that  is,  the  itet- 
angles  differ  from  the  corresponding  parabolic  spaces  by  an  infinitely  small  quantity.     Wherefore  the  area  of  the  parabola  is 

We  might  proceed  to  show  how  this  strictly  geometrical  process  might  apply  in  a  great  number  of  cases;  as,  for  instance,  to  find  the  «»• 
lidity  of  the  sfiiere  of  the  parabolic  conoid,  &c.  The  example  in  the  text  shows  with  what  neatness  and  brevity  it  leads  to  the  impartsat 
fonnuU  for  the  hyperbolic  logarithm  of  any  quantity.  With  the  demonstimtion  of  Taylor*s  theorem,  to  be  given  hereafter,  tfaii  ktnias 
affords  a  new  and  timpk  exposition  of  the  principles  of  fluxions. 
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note  the  «ooderativ6  or  wtardiag  force,  and  » the  space  Pneuma. 
r'  curve  Unc.w  related  to  AE,  that  BCs-jTT,  then  U  the    dewaribed,  ir  being  the  velocity  acquired 'after  passing      *[«•• 
^  i^  AO  over  #,  that  v^^V-^^ 

CE«      CEJ       ^  f.dssiv.dv. 

ares  BCDE  =i  CE  —  -^  +  -5-  ^  «c.  But,  in  the  case  of  a  body  passing  through  a  fluid.  Relation 

we  know  that  among  the 

LctCE  =  o,CS  =  6,  BC  =  CA  =  1.  j^        jptce, 

MakeCE:CS:CS:CT,andCS:CT::CT:CU,or      /-f-t^S  hence  t,«.  d*^-e  .  d„,  or  rfi  =  --..       '^^^^^^ 

a:  b  I  b  ic;  b:  c:  d,  &c.  From  this  relation  among  di,  dv,  and  v,  we  con-  ^^"^ 

.  dude  that  #  is  the  abscissa  of  the  logarithmic  curve,  t;  projected 

Then,  DE  =:  -; =  I  —  a+o* —«'+«*  —  a*  +  &c.    being  the  ordmate,  or  that  horizontgi. 

*+**  _     I  =  — 'log.  e-f-C.  ,     lyinare. 

H  BF  —  1  —  DE  =  a  — ^  «•  4-  a' a*  4-  o*  -^  &c.         *  ^^  *  ^®  conceived  as  equal  to  o,  and  let  the  initial  »J«i»ng  me- 

§na  nr  -.        .      •  -    11/  U!  *  velocity  be  represented  by  V,  then  0  =  — '  log.  V  +  c,  ^*"™- 

Hence  it  may  be  shown,  m  like  manner,  that  andc=log.  V.  »       T   > 

BR  =  I  — NT  =  c— c»  +  c^-^c*  +  c»  — &c  ^^"^  '  =  ^^«-  V  —  log. »  =  log.  ~. .  Q.  E.  F. 

By  taking  the  differences  between  BF,  BQ,  BR,  &c.        Cob.  1.  Let  CD  be  a  hyperbola,  of  which  AE  is  an 


we  have 


FQ=a  — 6  — a*— 6*  +a«— 6»— «♦  — 6*  +  &c. 


assymptote,  and  let  -r^  or  DE  be  assumed  as  the  mea- 
sure of  V,  and  -r-g  or  CB  as  the  measure  of  V,  then  Pig.  5. 


QR  =  6— c— 6»— c«  +  A»— c»— 6*— c*+&c         '"^"^  ''^  ■""  AB 

Wherefore,  the  rectangles  log.  —  =log.  AE— log.  AB  =  space  CBED. 


QD  =  ii  •  a— 6  — a.o*— ^  +  fl  .a>  — ^s  — &C. 


Con.  2.  It  is  also  a  proposition  in  Dynamics,  that  if 


MR=  b  •  6  — c  — i  .  b^^^i^  +  b  •  ^  — c'  ^&c.     i  be  taken  to  represent  the  time  of  a  body's  motion, 

&C.  &c.     *         &e.  &c.  ©.d^ssd*. 

d  V 
Wherefore,  in  the  present  case,  o  •  cf  <  s=  —  — ,  and 


Now  a.  a«--6.-(-i.6— ^-c  ^c.c«^<^-)-  &e.  =: 

fit  ^. rf* 

ultimately  to -5-.  ^'—      pr- 


a 


.at_6*  +6.6«  — c«  +c.c«  — d«=: 


Taking  the  fluento  <  s  -. 

V 


.    .       ^  .,   --- —   ,    .         2a^  Now  V,  or  the  velocity,  is  measured  by  the  ordinates 

2fl«.a  — 6  +  26»-6  — c  +  &c  =  — .  GB,  DE,  &c  ;  wherefore/,  or  the  times  of  describing 

the  spaces  CBED,  CFEG,  will  be  measured  by  the  ab- 

a.a''-6'+i«^  —  c'  ^c.c'— <<'=:  sdssse  AE,  AG,  &c.  reckoned  fh>m  the  centre  of  the 
g  4  hyperbola. 

*    Sa^  ,a 6-(-8&'.  b e  -t  &c.  =s •  ^^  ^;  '^^^  9p9ce  which  can  be  passed  over,  whilst 

^  the  velocity  at  any  point  is  destroyed,  by  the  retarda- 

But  the  sum  of  the  rectUineal  areas  QD,  MR,  &c.  s:  t»on  at  that  point  bebg  continued  constant,  is  a  con-     . 

curvilineal  area  BFD.    Hence  stant  quanti^. 

«      « n?        «  *        A  fl5  ^^'*  ^^^       '^  *°y  ordinate,  and  let  the  correspond-  pig.  5- 

^^^^■J- F"'*"^~"T^+**^  ing  abscissa  be  called  «,  then  CB  = -.    Let  nm  be 

Now  area  £F  s  a  —  a'  4.  a'  —  a^  -|.  &a    Hence    another  ordinate  taken  so  near  to  the  former,  that  d  x 
the  hyperbolic  area,  may  be  the  portion  of  the  abscissa  between  them,  then 

dx 

This  ia  a  general  ezpresaion  for  the  hyperbolic  lo-  ultimately  to  — • 

garithm  of  the  quantity  1-f  A.  Co      1  Co  1 

Cor.  Let  us  assume,  as  a  general  symbol,  for  a,  b,  c.       Wherefore  —  =  -3.    But  -f  =  ^ ■  g.^.^ 

-  .  pn      r  pn       tang.  ^^JSt/U 

S^'w^ie"*"*'  *""''  "        '^'™**'  "^^  '^'   Hence  Uiig.-cBC0=a«(theMdiu8  being  unity)  «id 

rf*  — *i«+«»rf«  +  &c=y  Y^=Log.l+*.  But theere* CBO wiU expreei the epace paaied over,      . 

Having  premised  these  lemmatm  we  now  proceed  to   "^^J^  "^^^  ^^  "  ^^^a  ^J"^  ^*^^<>^ 
iwviuK  prcuuBcu  uiwB  inuumHi,  ws  u»w  |«niixsu  ra     ^  g  j^     Continued  ooustuit  J  Mid  It  IS  equsl  to 

solve  tlie  problem  m  referenee  to  wliich  they  were  la-  "  '  n 

Uoduced.  CB.BO    _  1  X  «      . 

It  is  a  genend  proposition  in  DyiMiaics,th«t  if/ de.         2 — _ -^— =  4  •  coittum  qu«naty. 
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Pneuma-      We  have  remarked  that  the  resistance  is  equal  to  the 

^^1.  i"<^^  ^^^^  ^^^  velocity.    Thia  expression  may  be  ren« 

^^"'^y'^r^  dered  more  useful  by  the  following  modifications.  Dur« 

m?naI*ve!oI  ^^S  *  body's  progress,  however  great  the  initial  veloci- 


PNEUMATICS. 

Wherefores  =  — 


city. 


ty  be,  it  is  obvious,  from  the  nature  of  the  hyperbolic 
curve,  that  it  will  gradually  diminish  in' a  continued 
manner,  until  it  differs  insensibly  from  nothing.  The  re- 
tardation, from  being  proportional  to  the  square  of  the 
velocity,  must  also  decrease.  To  a  body  ascending  or 
descending  perpendicularly  through  the  air,  there  is 
consequently  a  degree  of  velocity,  such  that  the  retar- 
dation consequent  upon  it  is  equal  to  the  accelerative 
force  of  gravity.  It  is  obvious  that  when  a  descend- 
ing body  has  once  acquired  this  velocity,  it  can  acquire 
no  increase  of  velocity  in  its  future  descent,  as  the  re- 
tardstion  and  acceleration  are  equal ;  hence  it  h^  been 
called  the  terminal  velocity. 

Let  the  terminal  velocity  be  represented  by  U,  and 
the  accelerative  force  of  gravitv  by  g;  also  let  any 
other  velocity  which  the  moveable  may  possess  during 
its  motion  be  represented  by  V,  and  the  corresponding 
retardation  by^  Then  from  the  relation  which  has 
been  shown  to  subsist  between  the  velocity  and  retar- 
dation, we  have 

^t:U«;:/:V«. 

Hence  the  retardation,  when  the  moveable  possesses 

<he  velocity  V  =  g  .  ^p- 

And  the  resistance  (denoting  by  W  the  weight  of  the 

body)2=^Uj.W. 

The  most  general  differential  equation  by  which  the 

relation  between  the  space,  and  velocity  of  a  body  mo« 

ving  through  a  fluid  can  be  expressed,  is 

ys 
g^.rf#  =  V.rfV. 

We  shall  now  proceed  to  consider  in  what  manner 
the  retardation  of  the  air  affects  the  perpendicular 
ascents  and  descents  of  bodies. 

Problem  If. 


If  V  be  the  initial  velocity,  then  the  eqaatioD  be- 
comes 

<>  =  -2^  -log.  ^l+-jj3.j+c,andc  = 

Wherefores  =  ^^(  log.  1  +  X!_  kg.  i  +!!)  = 

H:  log   E±Y1 

If  S  be  the  maximum  height  to  which  the  body  cin 
ascend  with  the  initial  velocity  V\  then  V  =:  o  and 


S  =  — 


log.-X--=^.log.I  +  ^. 


u« 


Problbh  III. 


What  is  the  relation  between  the  velocity  and  the 
time  in  which  it  is  acquired  by  a  body  aacendiDg  per- 
pendicularly ? 

Substituting  in  the  dynamical  formula  V  ,dtzzdi, 
the  expression  for  ds,  given  in  the  preceding  proUen, 


TP    — rfV 


Bat 


_V»       V» 


/— dV    _      V       VJ 

U  VU  ~"  sW  +  JTF  ~**-| 

+  T^. &e.  is  the  Talae  of  the 


^"*F-su» 


5U* 


arch  whose  tangent  is  jr- ; 


What  b  the  relation  between  the  «d«»  and  velod^r.    wherefore  <  =  -  5.  x  arch  whose  tangent  u  ^  +  ft 
when  a  body  is   projected  perpendicularly  upwards  g  ^         U 


through  the  air  ? 

Employing  the  symbols  introduced  still  in  the  same 
sense ;  the  retardation  to  an  ascending  body  will  be 

expressed  by  g  -|-  g  ^,  where  the  first  terpi  is  the  re« 

tardation  caused  by  the  weight  of  the  body,  and  the 
second  that  arising  from  the  resistance  of  the  air.  Sub- 
stituting this  value  in  the  dynamical  equation  ^tf^s 
vc^v,  and  there  results 


g 


U« 


(U«  +  V«).rf*=:-.V.dV,and 

g 


^       — V.dV 
ds=z  ,.^  X 


1  1      V*    V*    v« 

Now -by  division  j_-^-^= _.- jj^+  _«.  _  &c 


2U' 


4U* 


T  a  f  Ttf  '— 


—  i.log.  (l  +^j. 


Let  ^  =  o,  then  V  becomes  the  initial  veloci^  or  V\  aod 

U  V 

o=z— —  X  arch  whose  tangent  is  =Y  .(.cor 

c  =  —  X  Arch  whose  tangent  18  7=-^    Henoefs— 

g  ^  S 

V 
(A'  — A);  when  A  is  the  arch  whose  tangent  is  sp  sod 

V'    • 
A' diat  whbse  tangent  is  ^    The  lime^  theiefiKC  id 

which  a  body  projected  upwards  with  the  inittsl  vcb* 

city  V  will  reach  its  maximum  height,  ia 

U 
<=— A'asViasso. 
g 

Problem  IV. 

a 

What  is  the  relation  between  the  apace  described, 
and  the  velocity  acquired  by  a  body  in  iailing  petpcD* 
dicularly  through  the  air  ?- 

For  descenduig  bodies  the  acoekration  will  becS" 

V* 

pressed  hy  g— g|^  whereby  is  the  aooelentiTe  tatet 
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V 


jQ.     of  gravity^  and  ^-^Y^i  the  retardation  cauaed  by  the 


tiet. 


ds  = 


resistance  of  the  air.    Substituting  this  expression  for 

/*in  the  formula^ 

/U*  —  V«  V 
f.dszzY.dVj  and  it  becomes g  I — ^ — \ 

V.rfV. 

U»       V.rfV      „,         1 
Hence  a  f  =  —  X  vti — r^..    But 


Wherefore 


g  '^  U«  — V*' 

L  +  Yl 

V.rfV      v» 


u»— v 


rffl  +  TTi  +  °^^' 


pY.dV 


2U« 


U8 


+  &c. 


(V  \     V        V«       V  V* 

(V\  V         V*  V3 


Hence  by  addition  —  i  log.  (l — ^rj  = 
V«  V*  V< 


2U«  "^  4U^ 


6U« 


+  Sec 


—  U*      '  v« 

And  «  = log.  1  _  JL  4.  c.    When  V  =  0, 

6 


any  finite  time,  acquire  the  terminal  velocity  V,  al-    Pocumt. 
ihoagh  it  constantly  approaches  to  it  as  a  limit.  **'**^ 

The  ONiolusioiis  at  which  we  have  arrived  on  this 
subject  cannot  be  employed  to  any  practical  (mrpose^ 
unlil  the  resistance  of  the  air,  or  tlie  terminal  ve- 
locity which  depends  upon  it»  be  first  determined.  Re- 
sistance, as  has  been  stated*  is  correlative  to  the  term 
moving  force.  The  latter  is  always  estimated  by  weight. 
To  ascertain  the  former,  therefore,  is  to  discover  what 
weight  is  an  equivalent  to  the  pressure  exerted  by  the 
air  against  a  body  moving  through  it  with  a  given  ve- 
locity. This  subject  has  called  forth  the  ingenuity  of 
almost  every  philosopher  of  eminence  since  the  days 
of  Newton;  nor  does  it  yet  appear  to  be  settled  with  a 
precision  suited  to  its  importance.  In  treating  of  it^ 
we  shall  first  deliver  the  theoretical,  and  then  the  prac« 
tical  results  which  have  been  obtained* 


Prop.  VI.    Theorem. 


If  a  hody  move  through  a  fiuid,  exposing  a  plane  On  the 
surface  to  its  action,  the  resistance  will  be  equivalent  measure  oC 
to  the  weight  of  a  column  of  the  fluid  having  the  plane  roisunce 
for  its  base,  and  for  its    altitude  twice   the  height  ^^  ^  j'^? 
which  must  be  fallen  through  by  the  body  in  vacuo,  0*ut^°''"* 
under  the  influence  of  gravity,  in  order  to  acquire  the 
velocity  with  which  it  moves. 

It  has  been  already  shown,  that  if  a  body  moves  Plate 


1  =  0,  hence  e  =  o;  and  the  general  equation  is  s  =  —    through  a  fluid,  the  velocities  at  the  different  points  of  cccclxvi. 
U*     J        U'  — V*  _  E!    1^         U^  its  path  will  be  represented  by  the  hyperbolic  ordi-  P^g-  «• 

^g    ^'        V*       **  2g  '^*   U*..Vs'  nates,  and  the  spaces  by  the  included  areas.    Let  us 


Problem  V. 


assume  c*  as  the  area  exposed  to  the  fluid,  p  the  length 
of  the  parallelopiped,  and  tn  its  specific  gravity  ;  then 
its  weight  is  mp  .^,  that  of  the  same  volume  of  wa- 
ter being  unity.  Also  let  ^2gh  =  velocity  of  the 
What  is  the  relation  between  the  time  and  the  ve-  moveable  at  A  =  BA,  and  a  =  the  specific  gravity  of 
locitv,  when  a  body  dc»oends  perpendicuUurly  in  a  re-    the  fluid.  » 

■iSg^?ti??.L  the  eq«.tian  V  .  ^/  =  rf,.  the  vJue       ^he  ««lyti«l  equation  for  the  curve  BC  i.  ,=  i-; 

let  the  physical  equation  be  ^  = — ;  then  A£=-j:=7» 

whidh,  for  the  sake  of  brevity,  may  be  repvesented  by 
a. 

Let  the  equation  be  taken  from  A^  as  the  centre  of 
the  perpendicular  co-ordinates,  then  expressmg  the  or- 
dinates  by  «,  and  the  abadsse  by  z,  we  have 


aaaigned  toil#  in  the  preceding  problem,  there  results 


d/  =  — VF 


g 


U 


Hence  tzz- 


UV 


g 


+ 


8U*  ^5U« 


U/V 


v 


SU»^  6U 


tt=:ii  s 


V\      V        Vt 


v« 


v» 

su» 


V* 


4U« 


v»  .  v» 


Batlog.(l+^)  =  ^- 

And  log.  ^1-  ^  j  -^  -  ^_.  -  ^^, 
'by  taking  the  difference. 

Wherefore        fe^ .  log.(^^±iy 

Ooiu  Let  us  suppose  V  =:  U  in  this  equation,  then 
ji'Y  i>  infinite,  and  consequently  i  is  infinite.  From 
tliis  it  appears,  that  a  body  cannot,  by  descending  fiir 


^  Let  us  suppose  that,  for  the  small  space  F  n,  the  per* 
tides  are  dispbced  with  the  same  velocity,  then  tneir 


5U»^5U« 


4U* 


+Sic!\ 


number  being  n  .c*  ,dx,  and  the  veloci^  of  impulse 
"^^i   being  «,  the  momentum  conimunicated  to  them  will  be 


n  ,(^  ,dz  .  u*zs 


n  ,  €^  .dz  ,r^ 


ff.C* 


•/ds      Hz.dz     S^d 


a^ 


—  &c) 


Wfaercffore,  by  tsking  the  fluent,  the  sum  of  the  mo* 
menta  oommamcated  to  the  fluid  in  the  time  z,  is 
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But  as  action  ind  rMCtum  aM  eqoal  and  ofiposite, 
(tiw  must  be  equal  to  the  moDsentain  lost  by  Uie  solid* 
Representing,  therefore^  the  velocity,  lost  by  VWTh't 
we  have 

a  a        \         a  ^  a      a^  I 
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Now  the  part  of  this  force,  whidi  is  eftdent  in  re.  heuJ 
tarding  the  surfkce,  will  be  found,  Inr  redudng  p  s  to    ^ 
Uie  direction  m  n  in  which  the  body  nuNn ;  lo  thit  ^''V^ 
the  pressure  against  a  surface  perpendiculu  to  the  di- 
rection  of  its  motion,  is  to  the  pressure  sgainst  the 
same  surface  when  inclined  to  it  at  any  angle  f,  in 
the  ratio  of  Rad.'  :  Sin.'  f . 


Since  1  -i- 


+  :s--^  +  &c.= 


tion  becomes 


'+T 


,theequa- 


ft 


fl  .  c 


1 


^  a 


=  wp  .  c*1^2  g  h'. 


Let  us  now  suppose  that  2,  or  the  time,  becomes  infinite, 
then =:0,andasthewholevelocityislost,A'becomes 


1  + 


:s  h ;    hence 


n .  c' 


zzm.p.  c'V'g  g  h.    But  a  = 

-' J  wherefore  r  •  II .  c^iszm  p  .  c* .  and  r=:— ^^-. 

V2gh  ^•^ 

From  this  we  infer,  that^=— ^~«  is  the  physical 

equation  for  the  curve. 

According  to  the  principles  of  dynamics, 

g.f.dt  =  dv;  ^ 

and,  from  the  principles  of  fluxions,  -^---^ — ~S^^^9 

Now  since  y  represents  the  velocity,  and  x  the  time,    is  equal  to  4  r  .  it  •  A 
difssd  V,  and  d  x^d  L    Hence,  by  comparing  together 
these  two  equations,  we  have 


Prof.  VII.    Pbob. 

What  is  the  expression  for  the  resistance  of  s  fluid  Ot  \^^, 
against  any  surface  of  revolution  ?  rnis'in 

Let  BED  be  any  surface  of  revolution,  and  let  it  be  '^"'^ 
required  to  find  an  equation  for  the  resistance  oppoied  ^^^ 
to  It     Assume  £F=:;r,  imd  AF=^,  then  the  lurfiice  of 
any  small  ring  will  be  equal  to 

2  ^yV(dx)^+{dyy. 

Were  the  surface  perpendicuUr  to  the  direction  of 
its  motion,'  the  resistance  to  it  would  be 

4r^V^(rf«)«+  \dy^).nk. 

Being,  however,  inclined  to  it  at  the  angle  AGF,  tlie  Fi^  i. 
resistance  will  be  diminished  in  the  ratio  of 


{dxy+(dyy\'i  i(dyfi 
and  is  therefore  expressed  by 


c-;)v  ■ 


X  »A. 


Wherefore  the  resistance  .to  any  surfineofrevoIatioD 


/; 


y^y 


(d  x\^ 


g/= ^  and/=: ^, 

But  the  retardation y*  is  equal  to  the  resistance  divi- 
ded by  the  quantity  of  matter  resisted ;  and  as  m  /> .  c^ 
is  the  quantity  of  matter  resisted,   it  follows  that 

— ^ — '-^-'  expresses  the  resistance,  and  —  the  retarda- 


CoR.  For  the  sphere;  the  equation  between  x and  jris^ 
Taking  the  fluxion  of  this  equation^ 


,  a  — X . dx  - 

»y  = — /^  ^         =1  hence 


0^'= 


S«z— «* 


^^— _^.  uc„«,  ^^j   =  -^__p 


tion.    From  the  principles  of  uniformly  accelerated  mo« 


The  reustance,  consequently,  s  4  «• . »«  A 

tions,  the  square'of  the  velocity,  divided  by  twice  the     /•«  — ?          _  4  «■ .  n /f/  3         S o'  x*       ^   ^V 
accelerative  force,  is  equal  to  the  height  fallen  from,  ^y    ""^s — .ojf— .— ^5 — ^a  * — — +«*^— ^j' 


Plate 
cccclxti* 
Vig.  7. 


wherefore  —  is  double  Uie  height  from  which  a  body 

must  fall  so  as  to  acquire  the  velocity  y.    Q.  £.  D,, 

Cob.  It  is  obvious  that  the  resistance  will  depend 
upon  the  surface  which  is  exposed  to  the  action  of  the 
fluid.  Let  us  investigate  what  must  be  the  resistance 
when  the  surface  is  a  plane  inclined  at  any  angle  f  to 
the  direction  of  its  motion. 

Let  AB'=c*  be  the  surface,  also  let  m  n  represent 
the  direction  and  intensity  of  the  pressure  of  the  fluid. 


Which,  when  xz=a,  becomes  w  ,nka*.  Henoe  the 
resistance  to  a  sphere  is  ^  of  the  oesistanoe  to  a  cylinder 
having  the  same,  diameter. 

It  has  been  ascertained  by  experiment  tbst  theiieM 
resistance  to  a  sphere  is  only  ^  of  die  qosntity  cif«»> 
which  has  been  here  assigned  to  it.  This  is  distinct-  "^1 
ly  shown  by  experiments  made  at  the  reaucst  of^*^ 
Newton,  and  detailed  in  the  Principia.  Tnis  cir-^ 
cumstance  however  admits  of  a  satisfiutory  explani- 
tion.    In  our  reasoning,  it  was  assumed,  that  the  pir* 


When  the  surface  is  perpendicular  to  the  direction  of    tides  of  the  fluid  were  completely  at  rest,  until  tbcj 


its  motion,  the  resistance  is  according  to  the  proposition 
=2  rt .  c*  .  h.  But  when  the  surface  is  inclined,  the 
quantity  of  fluid  which  it  intercepts  is  diminished  in 
tne  ratio  of 

Had  :  Sm.  f. 
Also  the  force  with  which  each  particle  acts  against  the 
surface  is  diminished  in  the  ratio  of  Had. :  Sin.  ^.  Hence 
the  action  of  the  fluids  when  estimated  perpendicular- 


came  into  immediate  contact  wim  the  moving  bodj» 
and  that  ^hey  were  then  displaced  wiUi  a  vdodty  qoil 
to  that  which  it  possessed*  The  moat  casual  obflervi- 
tion  however  shows,  that  a  solid  does  not  move  in  this 
manner  through  a  fluid;  or,  in  other  words,  thit  1 
fluid  does  not  thus  act  upon  a  solid.  Whilst  the  pix- 
tides  of  a  fluid  approach  to  any  obstade,  they  begin  to 
take  a  direction  sideways,  and  glide  past  it,  oooumini* 


ly  against  the  surface^  is  diminished  in  the  ratio  of    eating  their  impulse  not  to  the  sdid«  but  to  a  portion 
IUd..:Sin.a,.  Of  the  fluid  wluch««u«n..Ugn«.t  about  it  ^ In c*. 


ami* 

ecs. 


re 

IXTI. 

9. 


mating  die  reriitaBce»  thevefore»  mard  mutt  be  ntd 
not  to  the  actual  surface  of  the  solid,  Wt  to  the  sur- 
face  upon  which  the  impulse  of  the  fluid  is  directed. 
Knowing,  therefore,  the  resistance  to  a  sphere,  let  us 
inquire  m  what  manner  the  fluid  impinges  upon  it 
Let  it  be  assumed  that  the  motion  of  Uie  particles 
after  impulse  is  along  the  line  AB,  whose  equation  is 
.y  =  « j;,  reckoning  A  the  origin  of  the  co*ordinates, 
then  dyz^m  .dx;  and  the  general  formula  for  the  re« 
sistance  delivered  in  Proposition  VII.  becomes,  in  this 
case. 
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Henoe  the  ntio  of  « :  msx  SS.72S :  128. 
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The  resistance  of  the  air,  agreeably  to  Newtmi*s  theory » 
a  bemg  the  radioa  of  the  sphere  expressed  in  feet,  is 

' — ^.    And  the  quanti^'Of  matter  moved  is 


8  sr  •  a'  •  fit 


-,  wherefore  the  retarding  force,  or 


J      1  +w« 


a^h 


Hence  2. 


m* 


2 


=  ^  and 

2 


by  supposition. 


l+m*^""2  1  +  to' 

V  %r  flue     t/^         fl^ 

But «  =:  —  and «•  =  ^,  consequently  ,  .'%  =;  — ; 
and  supposing^  =  a,  -7— :=r=7»  J^cnce  8  m'  =1  and 


^      Sir.a'An     Skn      /  .        •        e*\    8v«fi 
"^        Sr.a'm      Sam      \  2g/  ISamg 

Now,  fiinee  the  retardations  are  proportional  to  the 
aqusres  of  the  velocttieSf  we  have  to  md  the  terminid 
velocity^ 

1  :/ :  U»  1 1»,  or  1  :  r|^—  : :  U«  :  ««. 
Hence  U>=  i^ .  and  U=yip^  .  =  4^^ 


^n 


Sn 


Sit 


111 


^  8         • 
The  equation,  theiefbre^  of  the  line  AB  must  be 

y  =  -4^    Now  jr  =  «  X  cotang..^  ABC,  wherefore, 
vS 

cot,  -*-::  ABC  =  -^,  and  .1^  ABC  or  BDA  —  60^. 

The  fluidi'therefore,  when  resisted  by  a  sphere,  will 
begin  to  diverge  in  the  direction  AB,  Uie  point  A  be- 
ins  at  a  distance  from  the  sphere  equal  to  its  radius. 

The  experiments  alluded  to  were  performed  l^  Dr. 
Desaguliers,  by  dropping  from  the  summit  of  St  IPaul's 
Cathedral,  a  height  of  272  feet,  spheres  composed  of 
such  light  substances  as  would  render  the  resistance  of 
the  air  appreciable.  The  oiethod  employed  for  finding 
the  times  of  descent,  was  to  station  observers  with  se- 
c»>nds'  pendulums  both  above  and  below.  Those  above 
dropped,  at  the  same  time,  a  leaden  ball,  and  a  dry 
spherical  bladder,  and  observed  the  time  of  the  descent 
of  the  ball ;  whilst  those  below  observed  the  difference 
of  time  between  the  descent  of  the  ball  and  that  of  the. 
bladder.  The  following  table  shows  the  result  of  these 
observations* 


U«  +  2DV  +  V«-2g 


Weight  of  Spheres. 

Diam.  of  Spheres. 

Timet  of  DeMcnt. 

128  Gr. 

5,tS  I&cbefc 

19" 

156 

5.19 

17" 

1374 

5.30 

184" 

97i 

5.26 

22" 

994 

*— 

214" 

In  order  to  illustrate  the  problems  given  above,  ire 
shall  introduce  here  the  calculations  for  the  spaces 
^which  the  several  spheres  ought  to  have  described,  as 
found  from  theory.  The  eiperiments  having  been 
made  in  the  month  of  July,  we  may  assume  the  tem- 
perature at  60*,  and  the  weight  of  100  cubic  inches  of 
air  at  80.78  grains. 

I.  The  capacity  of  a  sphere  whose  diameter  ia  5M 
inches  x=  77.07  inehea. 
The  weight  of  mt  contained  by  a  sphere  of  this 
capacity  se  23*722  grains. 


Substituting  in  this  expression  for  a^  m,  g,  n^  theit 
respective  values. 

Now,  by  Problem  V,  /=—  log.  ^jj[y,  or 
19  X  4.509  =s:log.H±^ 

From  this  we  infer,  that  V  differs  from  U  by  an  infinite- 
ly small  quantity,  and  may  consequently  be  regarded 
as  equal  to  it, 

rpi.  ^       .        U    ,       U+V 

The  equation  '  =  gj  log.  ^_yp  may  be  put  an- 

der  the  form  U  .  <«=  —  log.  ija^yf>  But  by  Pro- 
blem IV.  S=^*   log.-— ^^.     Hence  S  — U/ss 

2i^-(U+V7»=2i^^- 
log.l. 

and  S  =  U  /  +  --  log.  4-=  19  X  14.2fl8— 3.165  x 

2g      •"     4. 
2.908585  X  .60205  =  266.706  ftet 

Newton's  conclusion  from  this  experiment  is,  that 
the  height  fallen  through,  according  to  theory,  should 
be  271  feet  11  inches.  In  this  computation,  the  density 
of  the  air  is  assumed  much  smaller  than  it  has  been 
found  by  the  accurate  experiments  of  later  philoso- 
phers. He  considered  it  as  g^,  that  of  water  being 
unity,  whereas  Sir  Humphry  Davy  has  found  it  to  be 

--^^,  at  the  temperature  of  60*,  the  barometer  stand- 
0I9.3 

ing  at  30  inches. 

II.  We  shall  calculate  the  space,  hv  the  second  ex- 

perimenty  from  the  data  assumed  by  Newton. 

The  capacity  of  the  sphere  whose  diameter  is  5.19 
inches  =  73.198  inches. 

The  weight  of  air  contained  by  a  sphere  of  this  capa- 
city =  21.477  grains. 

U  =  4    A-^-^— A    /^H  X  156  X  5.19      ,^._ 
^^^-JT^^V  5X21.477X24  ^^^'^^^^ 


Pneumt« 
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The  resist- 
ance of  air 
moderates 
the  veloci- 
ty of  raio. 


Plate 
cccclxvi. 
T\g.  10. 


l]t       '       I      • 
S==U<  +  -—  log.—  =  l6AlZ  X  17  —  4.187  X 

9.30i5S5  X  .6020  X  273.285  feet. 

> 

The  resistance  of  the  «ir„  like  every  other  arrange* 
ment  of  nature,  points  out  to  us  the  beneficent  charac- 
ter,  and  unerring  wisdom  of  its  Creator.  He  lias  form-' 
ed  it  of  such  a  density  as  is  the  best  possible  for  sup- 
porting animal  existence^  and  at  the  same  time  for  sup- 
plying a  due  quantity  of  moisture  to  the  vegetable 
creation.  Had  the  air  been  much  less  dense  than  it  is^ 
the  drops  of  rain  would  descend  with  such  a  velocity 
as  would  completely  destroy  that  delicate  organisatiun 
which  they  are  designed  to  refresh.  The  earth  would 
no  longer  grow  green  under  the  influence  of  the  sum* 
mer  showers,  but  would  ^  be  converted  into  a  barren 
waste,  where  the  most  hardy  plants  could  not  flou- 
rish. As  at  present  constituted,  eveti  the  heaviest  dropa^ 
of  rain  are  so  much  retarded  in  their  descent  that  they 
do  not  injure  the  tenderest  shoot. 

According  to  the  principles  which  have  been  laid 

down,  U,  or  the  terminal  velocity =4    JUl^LlM 

V      3  ft 

Let  us  suppose  that  a  drop  of  rain  has  its  diameter 
T^fth  of  an  inch,  which  appears  to  be  the  usual  magni- 
tude, and  inquire  what  ia  the  greatest  velocity  which 
it  can  attain.  The  ratio  of  m  :  n  in  this  case  is  that  of 
the  density  of  water  to  air,  and  is  equal  to  the  rado  of 
1  :  .00130386  as  found  by  Biot: 

»'°""=V8X.00180l86xia0=*^«-«77=10.*8 

feet 

Now,  were  there  no  atmosphere,  and  this  particle  to 
drop  from  the  same  height  as  at  present,  ita  momentum 
would  be  incomparably  greater,  and  could  be  sustained 
by  no  object  without  the  greatest  injury. 

We  now  proceed  to  investigate  the  natura  of  the 
curve  described  by  a  moveable  projected  at  a  given 
angle  of  elevation,  and  with  a  given  impetus  through  a* 
resisting  medium.  Before  entering  upon  this  subject, 
it  may  be  proper  to  demonstrate,  in  the  form  of  lem- 
mata, a  few  truths,  which,  although  elegantly  treated 
of  by  the  Continental  writers,  according  to  the  analytic 
method,  have  never  been  presented  in  so  simple  and 
obvious  a  point  of  view  as  their  importance  requires. 
For  the  assumptions  which  are  made  in  this  kmd  of 
reasoning,  however  allowable,  are  with  difficulty  con-* 
ceded  unless  by  those  who  have  become  expert  ana- 
lysts. The  third  lemma  to  be  delivered  has  received 
t;he  name  of  Taylor's  theorem,  from  the  profound  and 
original  noathematician  who  first  demonstrated  it  in  hb 
Methodus  Incrementorum.  It  was  originally  discovered, 
however,  and  first  applied  by  Newton,  and  is  perhapa 
the  most  general  as  well  as  useful  proposition  in  the 
higher  geometry. 

Definition.  By  the  angle  of  curvature  is  meant  the 
angle  which  a  tangent  to  a  curve  makes  with  the  ab- 
scissa. Thus,  the  angle  £DF,  Plate  CCCCLXVI. 
Fig.  1 0.  is  ^e  angle  of  curvature  at  D.  The  tangent  of 
this  angle  (the  radius  being  unit^)  we  call  the  tangent 
of  curvature  for  the  sake  of  brevity. 

Lemma  I. 

A  curve  whose  equation  is  y=:p  Xm  bas  for  the  tan- 
gent of  curvature  the  general  expression  mp  -^~^ 


According  to  Lemma  L  Prop.  I.  a«^  ma*''^{a^h)  hmt 

-i.wr-'(6-c)  +  &c.  j^ 

andi"=  +m*"^^{A— <?)  +  &c 


a*-6' 


Hence  a" — b^=:m  a*"^(tf— A)  and -=m  d 


«  — 6 


Let  ADG  be  the  curve,  and  let  the  absciise  AC,Fig 
AB,  be  represented  by  a,  h;  then  from  the  eqaatioQ 
we  obtain. 


:.10, 


HF      («"--&') 
HG—DBi=p(a'"— A"),  nx^-Q^^P    a^    ' 

But  p  ^ -^  sspm.if^^  *,  when  ^becomes  equal 

to  a ;  and  as,  in  this  case^  HF  =  F£,  it  follows  thit 
FE  ,  , 

Coi^  1 .  The  area  of  this  ewe  is  obviously  represent* 
edby 

p.fl"»(fl  — A)+p6-(6  — c)+&c.  =  ^J^. 

CoR.  2.  In  general,  if  ^  =r  p  jf*  +  g  x*  +  &c.  be  the 
equation  of  a  curve,  the  expression  for  ita  tangent  of 
curvature  will  be 

'  wp i*»""^ +»  jr  «*"** -|- fire* 

4 

and  the  expression  for  ita  area  will  be 

where  x  is  a  general  symbol  for  the  terms  of  the  getK 
metrical  series  a,  6,  c,  &c  into  which  the  absdssi  is 
supposed  to  be  divided,  and  dx  for  their  differences 

a b^h  —  c,  &c.    Wherefore,  by  the  lemma  quoted 

above,  the  area  will  be  expressed  by 


px 


+  1 


gjp«+i 


^&c. 


ffi+1    '    n^-l 

Lbmma  II. 

Let  DB,  AC,  (Fig.  11.  Plate  CCCCLXVI.),  be  two  r«^ii 
curves  so  connected  that  the  areas  DA6F,  DALM,  o( 
the  one,  are  expressed  by  the  ordmatea  GN,  PM,  of  the 
other,  then  will  the  ordinatea  FG,  LM«  of  the  fanner 
be  the  tangents  of  curvature  of  the  latter. 

Accordinff  to  supposition  DAGF  =  ordinate  NG, 

and  DAKH=    ....   KQ». 

Hence,  by  taking  the  differences,  FGHQ  =  QR. 
But  FGHQ  is  ultimately  equal  to  FG  ,  GK ;  where. 

fore  FG  .  GK  =  QR,  and  FG  =  §^  =  *«««««'  ^ 

curvature  at  N.  .    •  « 

In  like  manner,  it  might  be  shown  that  LM  is  the 
tangent  of  curvature  at  P,  and  so  on  of  the  other  ordi- 
natea  to  the  curve  DEL 

LiMMA  IIL 

Let  the  tangenta  of  carva6ire  to  th«  cunr*  Ac  (Fig-FV*  H 
12.  Plate  CCCCLXVI.),  be  expressed  by  the  oedu 
nates  to  the  curve  mn;  and  let  the  tapgcnta  of  cunra- 
ture  to  the  curve  m  n  be  expressed  by  the  oidiMtesto 
the  curve  up%  and  ao  on  ;  then  "vmX  the  diffimnce 
between  any  two  ordinatea  to  the   irpt   curve  as 


•  Both  quantttics  are  coDcdved  to  be  expretNd  by  the 
the  ipsce  deioibed  by  s  body  to  be  represented  l^an  area. 


sbitnct  nombiBr.    It  is  on  this  ptindpis  that»  in 

3 


^nasiics^  nt 


cumt- 
Ifei. 


EP 


FNEXJMiATICS. 

EF» 


CD=m B ;  BF+ifE .  j^+  «B .  ^  ^^ 

Or  let  the  tangent  of  cunratore  at  the  point  B  be  re- 
presented by  ^,  at  the  point  m  by  -^,  atthe  pomt 

«  by  — r^ ,  &c.  also  let  EF  be  represented  by  A  /  then 


Taking  zsQ,  thii  expMwioo  ihonld  becone  equal  to 
t  E.    Hanee  » — 8=0,  msS.  and 


«Bss«E,B=-^=^ 


rf^ 


A»    .    rfJ 


1 


*» 


d^^  1.2'    dx^l.^.S 


^-&c. 


2     ^  rfx*    '  1.2 

tn  this  manner^  we  may  proceed  to  determine  the  co- 
efficients C,  D,  &c.  so  long  as  there  is  a  tangent  of 
curvature^  as  I E.    When  it  becomes  =0^  the  remain- 
ing terms  of  the  cqsation 

V  =A  2"*+B  z«4.C  a^+&c. 

become  =0. 

This  equation  may  therefore  be  expressed  generally, 
thus^ 

iPy  d^y       «•     ^  d^  y 


vss- 


1.2^ddr*      1.2.S 


T~ir1r+*^* 


According  to  Lemma  II.  the eurrilineal  space  EFm  n 

=CD.    BatEFmnzzEEaEm— arenman.    Henoe 

du  <  • 

CD  =:-^  A — areA  m  a  li.    In  order  to  find  the  area 

'  —  da^  '  "  ^~  d^ 
III  a  n,  let  us  suppose  the  abscissse  to  be  reckoned  from  . 

m,  and  called  z,  and  the  ordinates  be,  an,  to  be  called    ^^  *"•  "*•  waic= 

9,  and  the  equation  of  the  curve  to  be  d^y        z^       d}  y 

Then  the  expression  fw  tfie  tangent  of  curvature  to  this    ^^^cht  when  h  is  taken  instead  d  x,  becomes 


rfiy 


Z4 


dEC 


curre  becomes  m  A2"*~^^iiB  2^— ^+&c.  which,  when 
x=:0,  should  be  equal  to  «  E.  Henoe  m— 1==0^  m=  1, 
and 

A=.E=^. 

The  expressioii  fiv  the  tangent  of  curvature  is  there^- 
fore 

iiE+»B««**+|i  c  s^-*+&a 

which  consequently  is  also  an  expression  for  the  ordi- 
nates to  the  curve  up,  which  are  situate  between  »'E 
and  pF. 

A^n,  the  expression  for  the  tangent  ci  curvature 
to  this  arch  becomes 


rf«*   T7§^d*» 


*» 


1  .2.3 


-i-Aw. 


Hence 


dx     ' 


i 


f&c.Q^E.D. 


rf«*  1.2^  da^  1.2.S 

-  We  have  here  ooimected  the  quantities  by  the  si^ 
4>,.  for  in  every  particular  case  the  proper  sign  will 
always  be  ascertained  by  .finding  the  tasifents  of  cor. 
vature,  or^  in  other  woras,  by  takinff  the  difierentials 
of  the  equation  of  the  curve.  Should  the  tangent  of 
the  angle  of  curvature  become  infinite  in  any  case,  thm 
z  must  occur  in  the  denominator ;  or,  in  other  words. 


».»— lBt*"-*+p.p— 1  .^ 


one  of  the  indiees  m,  n,  f,  must  bea 
and 


number. 


V  =: 


d^  1.  ^   rfa»      1.2 


Hence  CD  = 


d  X 


+ 


d^y        A« 


dTy 

dx^  1.2.8 


T7:(ia-1)  +^* 


^< 


Vk 


d«*     1  .2 


nm-f-m-l-l 


This  theorem  gives  the  value  of  CD,  developed  in 
terms  ofthe  powers  of  A  in  every  easis  in  which  it  is 
possible,  and  in  every  case  shows  what  terms  it  is  pos- 
sible to  develope  in  Uus  manner. 
:  Lbmm A  IV.  Let  a  e  (POate  CCCCLXVL  Fig.  IS.)  be 

xTi.  any  ansh  of  acurve,  andfftfi=n^,alsoleta6bea  tan* 
^       gent  to  thepoint  a  ;  ^hen  m  n  is  infinitely  small,  thera- 
do  of  6  c  :  c  d  is  that  of  equality. 

Produce  a  6  to  meet  p  e  produced  ing,  fmd  draw  ai 
parallel  to  m  p.    If  at  a  be  called  h. 


nndcd^zbd'^besz 


At 


d«*    1 


A' 


1.2.S 


.  d^y    A«    .  S.d'jf 


dy  . 
But  h  b  =3^  A, 

aX 


d*y    A« 
dx"  1  .2 


+  &c 


hence  b 


rf*  y    A*    ,  JPy     A 


+&C. 


dx*  1.2  '^djt'  1.2.3 
Again,  since  mp  r:  2  A,  we  have  in  like  manner 


A« 


A 


3 


1  .2 
But  g  e  =  2  6  J,  hence 


^d=«-  ,  ,    , 

irOL.  XVI.  FABT  It. 


1.2.3 
A» 


Wherefoiis  A  e :  c  d  = 

Now  when  A  is  infinitely  small,  the  two  last  tenns 
are  obviously  in  the  ratio  of  equality;  hence 

Ac=:edL 

We  shall  now  proceed  to  wply  these  results  to  the 
determination  of  the  path   of  a  projectile  propelled  * 
through  the  air  with  ai^  velocity,  and  at  any  angle  to 
.  the  horiaon,  under  the  influence  of  the  force  of  gravity. 

Let  PGQ  (Plate  CCCCLXVL  Fig.  14  )  be  the  curve  Playx 
in  which  the  projectile  moves.  Let  GB,  HC,  ID,  KE,  be  ^^^^/-^^^ 
fini^  oidinates  at  equal  distances  from  each  other ;  also  '^     ' 
]0t  OL,  Ht^«  be  tangents  to  the  curve  at  the  points 
G,  H,  and  HM  a  line  parallel  to  PQ.    From  N  draw 
No  perpendicular  to  HI.    lit,  f,  be  assumed  to  eiu 

S-ess  the  times  in  which  the  pn^ectile  moves  over  GH» 
I,  the  velocities  with  which  it  describes  these  small 


d^     1.2.8 


+  &c. 


+  atdies  will  be  expressed  by 


48 


1 


690 
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GH 


and 


HI 


■>■»■ 


V 


The  velodty  oC  the  moveable  has  been^  tncreaaedy 
while  paaaing  over  HI>  bv  the  force  of  gravity ;  and  as 
it  has  been  carried  over  the  space  NI  by  thU  force  in 
the  time  V^  the  velocity  which  has  been  thus  communis 

cated  is  expressed  by  — ^*     Reducing  this  velocity 


i' 


201 


constant  ftrbe  are  pfoportMnsl  to  the  sqpsm  of  th  Pm 

times>  it  follows  that  H 

Bysnbstitutmglbr  GH,  HI,  MI^  NI, -^  tfadr  ts. 

lues,  in  the  esqpression  given  aboVe  for  the'accelentire 
force,  and  omittins  those  terms  which  contain  powcn 
of  A  higher  than  the  square,  there  results 

if  ^w,      TTT      «MI,NI      SC*«    I 

-  GH  T-HI  + -^j- = -2B-^^^^i^^ 


into  the  direction  HI,  it  becomes  -7-,  vrhich  is  the  in«« 

drease  of  velocity  acquired  by  the  projectile  fhmi  the 
force  of  gravity  in  passing  over  HI.  Since  the  tri- 
angles (WI,  HMI,  are  similar,  OI=     ^^    ■;  and  con-       since  %  NI=e  B  A«,  by  dividing  i—L^ffXi  Vy 

sequently  the  velocity  with  which  the  projectile  would  ^     3  c      

move  in  the  direction  HN,  were  it  not  deflected  by  the    this  quantity;  we  obtain  v^^^l-fA'  asanezpiatioii 

^  .      '  '  for  the  retardation  of  the  medinm  through  which  the 

HI  _^  2  MI .  NI  projectile  moves,  considering  the  aiocelenitive  fime  of 

I'    "**    HI ,  <'    *  gravity  as  the  unit. 

Again,  the  small  part  of  the  curve  HI  may  be  con* 
sidered  as  a  parabola ;  now,  from  the  paraboKc  tbeorf, 
(see  Art.  Gdnmbrt,)  the  velocity,  in  anv  psrt  of  toe 
curve,  is  the  same  as  would  be  eoquired  bj  a  Imstj 
body  in  falling  through  one  fourth  of  the  parameter  at 


Hence  the  velocity  lost  by  the  resistance  of  the  me- 
dium through  which  the  prqectile  moves,  is  expressed 
by 

^—iH-     ^MI.NI 
I  ^   "•"    Hl.f  • 

Now  since  the  velocity  which  a  body,  by  falling  un- 
der the  influence  of  the  force  of  gravity,  would  acquire 
in  the  time  this  retardation  takes  place,  is  expressed  by 

2NI 

— — ,  it  follows  that  the  retardation  of  the  medium  is  to 

the  accelerative  force  of  gravity  in  the  ratio  of 
GH      HI     2MI.NI    2NI 


NI 


that  point.    The  parameter  at  the  point  H  is 

-^  == — ^-75 =  —^  ;  consequently  the  vdo- 

city  acquired  by  falling  through  cuoe  fourth  of  this  ipioi 


■'^ 


2B 


i 


of 


r+ 


rGH 
i 


HI  + 


HI.<'    •     ^ 
2MI.NI 


that  is 


HI 


2NI. 


Let  CD  be  represented  by  A,  CE  by  2  A,  and  CB  by 
—  A  /  then,  according  to  Lemma  III.  MI  may  be  ex- 
pressed by  the  series  A  A+^BA'-f-C  A'+&c  and  NI 
by  the  series  B  A<  +  C  A'  -f-  &c.  Also,  if  CHzzP.  the 
ordinates  DI,  £H,  and  BG,  will  be  severally  express- 
ediiy 

p_AA  — BA«  — CA5— &c. 

P_2AA— 4BA«  — 8CA«— &c. 

P  +  A  A — B  A«  +  C  A»  —  &c. 

To  the  diflerence  of  the  squares  of  BG,  CH,  let  us 
add  the  square  of  BC  or  A*,  and  there  results, 

GH«ss  A«  +  A«A*  — 2  ABA5  +  &c 

In  like  manner, 

HP  =  A«  +  A«  A«  +  2  AB  A*  +  &c. 

By  taking  the  square  roots  of  these  series,  neglecting 
the  terms  where  A  occurs  in  a  higher  power  wan  the 
square,  we  have 

^-,      -      ABA«       ^  „-      .     ABA* 

Again,  if  an  arithmetical  mean  be  taken  between  the 
ordinates  GB,  ID,  the  diflerence  between  it  and  HC 
will  give  HR  ==  B  A*  4.  &c 

In  like  manner,  the  sagitta  to  the  arch  HK  will  be 
found  equal  to  B  A*  +  SC  A'. 

Acooiding  to  the  fourth  lemma,  B  A*  and  B  A*  + 
S  C  A^  have  to  each  other  the  same  ratio  as  LH  and  NI. 
But  as  the  spaces  described  under  the  influence  of  a 


It  has  already  been  shown  that  the  retardations  an 
proportional  X6  the  s(|uares  of  the  velocities  ;  sapposei 
then,  that  a  is  the  height  due  to  the  terminal  veioci^, 

and  we  obtain 

•  >  _ 

From  Lemttui  III,  ire  know  that  A  ia  cqiui  to^, 


■h'^'''^' 


hence 


p.Mm'_  vjy-iM 


2  .3  .(Py  1 

dx'^  1.2.S 


We  shall  now  proceed  to  deduce  froni  this  floiional 

property  an  equation  for  the  curve,     For  this  parpoie, 

let  us  suppose  P  to  be  the  centre  of  the  perpoidioKbr 

co-ordinates,  or  the  point  from  which  the  values  of  jf 

and  X  are  calculated,  also  let  .^i^  SPQ  =  ai^le  of  ele?  1- 

dy 
tion  be  represented  by  I.    Then  will  ^,  when  x  =  0^ 

become  equal  to  tang.  I.  Let  U  be  tkken  to  rqureaeot 
the  initial  velocity,  then,  according  to  the  parabolic 
theory. 


But  ST  is  equal  to  NI,  or  ~-j^ 


X  7-5-  when  *  be. 
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If  &  be  the  height  due  to  the  velocity  U«  thea 

^y         —1 
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1 


1  d^ 


^^•■"^^•coe.*^ 


C08.>l     1.8.8      2a*6.oos.<^    l.t.S.4 
By  adding  to  and  subtracting  from  this  series  the  quan« 

tity  ^x :•  i — r#  ^^  obtain 

'  £6.ooe.l  1  .'1^ 

X  9  9 


,=;tai«-l..«+5^ 


Recurring  to  the  equation,  a  =  — = — jy- j 


COS.  #  *  1  •  1       s  6 .  COS.  #1.1 


let 


— ,  &C. 


26. COS. 


>)- 


26 


^sp,thenweha?ej^=:dpi  and  j^=d»p,eiid    U  oos-#' l.l+fl«.eos.«/.i.2'*'fl«. 
a=^/SF:i£^;coo.equenliy,cPii==  Lettheeeries 


«• 


eoi.'#.  1.2.8 


4-&c;i: 


) 


i*— > 


a.  oos.#      1  •  2  •  a' .  cos.* 


-•(•  &C.  be  es* 


praMed  bjr  P,  then  it  is  known  by  means  of  recurring 
series  *«  that 


X  .cos./ 


RepreeeBting  —  by  c^ 

i<p 


s  kg.  (1  4.  P).     Now  if  e  =  2.718281,  or 


equation  takes  the  form 


that  number  whose  byperboHc  logarithm  is  I,  then 
log.e 


tf         =r 


».  COS.  # 


=:log.(l+P). 


Whereferey  ==  ^tang.  #4- 


26. COS. 


//*•*•  2I 


C    '-Oi- 


the  equatioD  for  the  eurre. 


Taking  Ae  fliudon  of  this  ezpressioii,  we  have 

Agun,  taking  tiw  flnxian  of  thia  eqaatko,  we  derive 
dipseliipy+ip'iP'^)i^+t^))~-'t^^^P)' 

.  i.dp.d^p.fip  —  i^.pY 
+         ^         (ipf 
Bt  taking  the  fluxion  of  this  equation,  we  find  the    called,  or  of  the  angle  which  the  plane  of  the  sail  makes 
vali^  of  f^p  and  so  on.  with  the  direction  of  its  motion.    The  demonstration 

Bv  subsUtuting  for  c,  dp,  tPp,  d^p»  their  Talttes,    of  this  truth  is  T^ry  shnple.    Let  CD  (Fig.  15.  Phrte  p^^^^, 
wlim«— 0.wefind,  CCCCLXVI.)  represent  the  velocity  and  impulsive  cccclxtu 

^  force  of  the  wind  against  a  plane  whose  section  is  AB.  Fig.  15. 

By  reducing  this  force  into  tne  direction  C£,  we  obtain 
the  efficient  force  with  which  the  fluid  strikes  asainst 


OF  AIR  IN  MOTION. 

I.  The  Wind. 

The  impulsive  force  of  air  is  subject  to  the  same  The  scttoa 
law  with  that  of  the  incompressible  fluids.    Its  ten»  of  wio4 
dency  to  produce  motion  upon  the  sails  of  a  wind-  upon  t  sail 
mill  was  found  by  M.  Parent  to  be  54"  44^.    Thia  ^^  '**^- 
is  the  complement  of  the  angle  of  weather^  as  it*  is 
ft 


^*    j;^  —  "rfi*"^ 45F7oos?/    2«*6,ooa.*V 


5. 


"jfjr=  J?"^4o»6».oos.«»/""8a^.oos.^/ 


"•«fl»6.cos.*/ 
&c  &c  &C. 

As  a,  &i  die  heights  due  to  the  tenninal  and  initi 
vdocitieB,  are  very  great,  and  as  th^  occur  ui  the  de- 
nonisiiatora*  thqr  will  re|ider  eadi  ancoessive  term  of 
IcflS  value  than  that  precediiig  it;  henoe  as  a  very 
csKsct  aHPfoginierion,  we  have 


the  plane ;  and  by  reducing  this  again  into  the  diFec- 
tioD  CH9  we  obtam  that  fbroe  which  imparts  a  rotatory 
motion  to  the  sail. 

If  CD  be  called  a,  and  .^rl^CDE^  x,  then  CE  sa. 
sin. «» and  CH  rr «  .  sin.  x  .  cos.  x .  But  as  the  num* 
ber  of  particleB  which  strike^  against  the  plane  is  also 
duninished  on  account  of  its  indination  in  the  ratio  dT 
rad. :  sin.  x,  it  follows  that  the  action  of  the  fluid  against 
the  plane  is  expressed  by  a  •  sin.'  x  •  cos.  x  • 

To  find  when  this  ia  amazimum^  we  have  by  taking 
thefluxioaa 

£  a  .aimc.  coa.'«.i^«  — a.sin.^jr .  if«sp    , 

orS^ooa.^«<<-*aini*jrs=i»/lMieeaiii.csl/8^.  oos.  x 

and  tsDff.  X  (radius  being  ualty)  s  ^/Fi 
Wheicfoie  «  =  54*  M'. 
It  is.  obvious  that  this  determination  proceeds  upon 
the  suppoaitiop  that  the  phme  is  at  fast  Wef^aiUlltiow 
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Fig.  16. 


P^umi-  proceed  to  inqaire  at  whit  angle  the  imptilsx^e  force 
^^*'^'[_y  producet  the  giieatest  effect  when  the  plane  haa  ac« 

^  ^  ~^  quired  a  determinate  velocity. 

Action  of  Let  CD  (Fig.  l6.  Plate  CCCCIfXVI.)  as  before,  re- 
wind  upon  present  the  direction  and  impulsive  force  of  the  wiiid^ 
a  sail  in  JQGr  the  direction  and  velocity  of  the  sail's  motion.  B;^ 
jhotion.  reducing  the  velocity  of  the  wind  and  sail  into  the  di« 
Plate  rection  AB  perpendicular  to  the  plane,  the  vdatm  ve- 
rcccLxvi.  jj^y  Qf  ti,^  ^{nd,  or  that  with  which  it  strikes  the 
plane,  is  ED  «-  DL.    Hence  the  effect  of  the  whiid  in 

frodudng  a  rotatory  motion  will  be  expressed  by 
H  —  DK.  — ^^ 

Let  CD,  as  formerly,  be  represented  by  a,  and  DG 
by  c,  then  EH  =  a .  sin.  x .  cos.  x,  and  Dk  =  c  •  cos.*  x 
obviously.  Hence  the  impulsive  force  is  expressed  by 
a  •  sin,  X  .  cos.  «  — •  c .  cos.*  x.  But,  as  before,  thenum* 
ber  of  particles  of  fluid  which  strikes  against  the  plane 
is  diminished  in  the  ratio  of  rad. :  sin.  x,.  wherefore  the 
whole  momentum  against  the  tail  is  expressed  -  by 
(a  .  sin.  X  .  cos.  x  —  c  •  cos.*  x)  sin.  x. 

Let  sin x  =  y ,  then  cos.  x  =: V'l— 5^*,  and 

(a  .  sin.  X  .  eoe.  x  —  c  .  cos.*  x)  sin.  x  =r 
(a y ' i/i^yt—^ c .  1 — y  ) y.    By  taking  the  fluxion 
of  this  quantity  we  obtain 

and  dividing  by  dy^ 


2ay  V^l—^— . 


«y 


^Scy*— cso,  or 


2  — 


Jf* 


c    sy— 1     __ 


=  0. 


1— jf«."'"a  'jfv'l— y* 
But-—^? — -  =:  tang.*  a, 

Wherefore  8  —  tang«*  x  +  (  S  —  -r-—   | — .  tang.  x=: 

*  \        siu«x/  a       ^ 

o;  and  by  reducing  this  quadratic  equation 

.  1 


/-7Z 


1 

sin.'x      (T    , 


sin.*x       c 


On  the  supposition  that  czza^  or,  in  other  words, 
that  the  velocity  of  the  sail  is  equal  to  that  of  the  wind, 
we  have         

• 

Assuming  as  an^  approximation,  in  order  to  find  x 
from  this  equation,  that  its  value  is  54^  W,  we  find  as 
a  nearer  approximation  x  =  65*  24/,  Taking  the  sine 
of  this  angle,  and  substituting  it  as  an  approximation 
in  the  second  number  of  the  equation,  we  find,  as  a 
atill  more  correct  iapproximation,  x  =  68*  5V.  Sub- 
stituting this  again  ror  x,  we  find,  as  a  fourth  approxi- 
mation, X  =  69^  4^4  whidb  we  consider  as  the  correct 
▼albe. 

*  lietab  iig»n  aoppose  that  c=  8  a,  or  that  the  velo- 
city, of  the  sail  ia  doable  the  velocity  of  the  wind^  then 
the  formida  beoomea 

tmg.x^Jst+(% rij- Y  +«— -^^ 

7^     ^    ^    ^\       8m.*x/    ^        sm.»x 

Substitating  75*  as  the  value  of  x,  we  obtain  as  a 
first  approximation  X  =  77*  S'.  dobetituting  again  this 
Table,  we  deduce  as  a  second  apptoximatioii  x=77^  T, 


which  may  beeosnidBaedaathe  tmfe  vihe  of  a  intbb  hn^ 

le.  _  ^  ^  \^ 

Thofe  who  desire  a  theoretical  acqaabUnoe  «ith  tbe  ^^^^ 
principles  of  machinery  impelled  bv  wmd,  we  woald 
refer  to  Euler's  work  upon  this  sul^ect  All  bii  god. 
elusions,  together  with  many  other  useful  obiervstions, 
are  contain^  in  Dr.  Brewster's  edition  of  Fersawn'i 
Lectures  on  Select  Subjects;  and  also  in  theaiticteM& 
CHANic^,  vol.  xiiL  p.  566—570. 

The  theory  o£  winds  has  not  arrived  at  that  degree  tbrnjii 
of  perfectbn  which  renders  science  subsenrient  to  the  «ti^ 
puq>oses  of  life.    We  can  as  yet  only  attribute  them  io 
a  vague  manner  to  the  operation  of  a  few  genenlTnk 
csuaes.    From  what  w6  have  seen  of  the  expuiiibilitj  «iai 
of  air  by  heat,  one  may  easily  conceive  how  theatmos. 
phere  must  alwayii  be  in  a  state  of  coouBOticn,  tome 
parts  of  it  being  exposed  to  an  intense  temperature, 
while  others  are  comparatively  cold.    That  pordon 
which  encircles  the  torrid  aone,  by  receiving  £  nji 
of  a  vertical  sun«  is  much  rarer  than'  that  which  tor* 
rounds  the  higher  latitudes.    Hence,  in  order  to  muD- 
tain  a  due  equilibrium,  the  aerial  column  at  the  eqaator 
must  be  higher  than  it  is  in  colder  dimates.    Thii 
Was  found  to  be  the  caae  by  Mr.  Cassoo,  who  obaerved 
that,  for  the  same  elevation,  the  barometer  falli  only 
about  half  as  much  in  the  torrid  as  it  does  in  the  tem- 
perate zones. 

The  air  being  thus  expanded  by  means  of  heat,  it  it 
displaced  by  means  of  the  denser  air  which  rushes  in 
from  hi^ber  latitudes.    The  winds  which  are  oocasios- 
ed  in  this  manner  are  called  the  trade -winds,  and  are 
so  uniform  in  their  ac^on,  that  they  render  the  gresteit 
service  to  those  who  navigate  the  tropical  sess.   From 
October  to  May,  the  north-east  trade-wind  oootiDoei 
to  bio w^  and  from  April  to  October  the  south-west. 
^  M.  De  Luc  has  advanced  a  very  ingenious  explana*  Dc  \m 
.tion  of  the  oblique  direction  in  which  these  winds  ap-opini 
proach  the  equator.    This  he  has  attributed  to  the  lo*  ^^^ 
tation  of  the  fearth.    The  air  at  any  place  when  appa-  ^ 
rentiy  calm,  or  in  a  sUte  of  rest,  pcwaes^  obfiomly"^ 
the  same  velocity  of  rotation,  with  which  that  place 
ravdves.    Now  the  rotatory  velocity  of  any  nuntoo 
the  earth's  surface  is  proportional  to  the  parallel  of  W 
titude  which  parses  through  it;  that  ia^  to  the  cosine  of 
the  latitude,  as  may  be  easily  shown  ;  hence,  were  the 
whole  atmosphere  m  a  tranquil  state,  the  actual  velo- 
city of  every  section  of  it  would  be  proportional  to  tbe 
cosine  of  iu  angular  distance  from  the  equator.   Let 
us  now  sup[)ose,  that  from  the  influence  of  hest,  tbe 
condensed  air  of  the  north  begins  to  move  towsrda  the 
south.    Iu  rotatory  motion,  being  the  same  with  that 
of  the  region  which  it  has  left,  is  leea  than  that  of  the 
pUce  into  which  it  has  come.    Hence,  astbedheo- 
tioA  of  the  earth's  motion  is  ftom  weat  to  east,  it  wiH 
appear  to  blow  from  east  to  west  with  a  relative  velo* 
dty  equal  to  tha  difference  between  the  velocities  of  the 
parldlel  left  and  that  come  to.    The  same  explsnatioo 
obviously  applies  to  the  westerly  diiection  of  the  wind 
which  rushes  towarda  the  eqiiainr  fram  the  sooth.   In 
confirmation  of  this  theory^  it  may  be  obaerved,  opoa 
the  authorit)^  of  Mr.  Dalujn/that  m  sailing  northwaidi, 
the  trade-winds-veer  more  and  more  ftom  the  east  to- 
wards the  norths  so  that  about  thehr  limit  Ihef  heooat 
nearly  N.  E. ;  and  vice  verm,  in  asBiiig  aoalhwsrda, 
thev  become  at  leaat  afanost  8.  W.    These  wmda  art 
seldom  perceptible  in  a  higher  ktitode  tHait  9(K  Their 
l^ace  of  concourse  appears  to  be  a  little  to  the  nordiof 
ibevqoMKtf  firom  the  drcomatance  that  the  sun,  the 
source  of  beat,  is  longer  in  the  northern  than  m  the 
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»eumt.  toutbem  hemhphare.    Abotit  the  eqoatar>  tlley  blow 

txu      about  4^  from  the  east  or  west  points. 

This  influx  of  Air  towards  the  equator  appears  to 
be  counterbalanced  by  a  current  in  the  higher  regions 
of  the  atmosphere  towards  the  poles.  The  heated  air 
at  the  equator  continues  to  ascend  until  it  reaches  an 
altitude  where  its  elasticity  exceeds  that  of  the  air 


Now  the  atmospherical  ^Sttbtangent  corresponding  to   PnoHma- 
this  density  is  found  by  the  analogy 


ties. 


A:  A— 2::.H 


=  H  (^) 


V* :  V 


andV 


—        H'  V 


A  — J 


) 


From  the  dynamical  relation  V  :±^tgs,  it  appears, 
that  the  velocities  acquired  by  fidling  from  different 
which  surrounds  it  It  then  begins  to  diffuse  itself  to*  heights  are'' proportional  to  their  square  roots.  If, 
wards  the  poles,  maintaining  an  equilibrium  in  the  at^  therefore>  V  be  taken  to  represent  the  velocity  of  com- 
mosphere,  and  moderating  Uie  intense  cold  of  the  cli-  mon  air  rushing  into  a  vaeuum,  or  the  number  I2d5 
mates  towards  which  it  is  waded.  *'  Such  would  be  feet,  and  H'  the  common  atmospherical  subtangent,  or 
perhaps  the  only  fluctuations  iu  the  atmosphere,  were  26071.05  feet,  we  have 
the  whole  globe  covered  with  water,  or  the  variations' 
of  die  eaith'a  surface  in  beat  regular  and  constant,  so 
as  to  be  Jthe  same  every  where  over  the  same  parallel 
of  latitude.  As  it  is,  however,  we  find  the  irregula* 
rities  of  heat,  arising  fh>m  the  interspersion  of  sea 
and  land,  are  such,  that  though  all  the  parts  of  the 
atmosphere  in  some  sort  conspire  to  produce  regu«  , 

lar  wmds  round  the  torrid  zone,  yet  the  effect  of  ^ »  ^}^^  ^  '  ^ 
Umd  19  such,  that  striking  inequalities  are  produced ; 
witness  the  monsoons,  the  sea  and  land  breexes,  &c. 
which  can.be  accounted  for  upon  no  other  prin- 
ciple than  that  of  rarefaction,  because  the  rotatory  ve- 
locity of  different  parallels  in  the  torrid  zone  is  nearly 
aUke*.- 


If  a'  be  assumed  to  express  the  density  of  common 

H       A 
H':H,  we  have  mss-^f.wnd 


•    a 


i? 


/aHI 

V  =  V  1^    ^,  ■,  when  a  is  the  density  of  the  denser 

medium,  )  of  the  rarer,  and.  A'  of  the  atmosphere. 

It  is  by  means  of  this  formula  that  we  are  enabled  to 
obtain  a  knowledge  of  the  velocitr  of  wind  by  the  ane- 
We  shall  conchide  these  observations  by  referring  to  mometer.  For  since  the  air  in  the  horizontal  tube  ie 
the  article  Ambmombtxr,  vol.  ii.  p.  69-77.  for  the  de-  maintained  m  its  state  of  superior  density  by  the  velo- 
acriplion  of  instrumenU  for  measuring  the  velocity  of  ^^7  ^^}^^  ^»'^^'  '^  "  obvious  that  if  the  wind  were  to 
winds,  referring  for  a  more  particular  account  of  their  abate  instantaneously,  the  aur  contained  m  the  tube 
origin  to  the  arude  Physical  Geoobaphv.  ^«»ld  rush  out  of  it  with  the  same  velocity  as  the  wmd    . 

The  consideration  of  the  law  which  connecU  the  poffewed-  ^®"^*'?  ?f»"^  ^  ^^«  difference  of  level  at 
difference  of  elevation  at  which  the  fluid  stands  in  the  ^^*ch  the  fluid  is  held  we  can  ascertain  the  density  of 
tubes  of  Dr.  Lind's  anemometer,  and  the  velocity  of  the  ^^  "f  contamed  m  the  horizontal  tube,  and  conse- 
wind  by  which  it  is  occasioned,  le«k  us  to  the  second  quaiUy  can  calculate,  by  means  of  the  formula,  Ae  ve- 
branch  of  our  inquiry  into  the  propertica  ofair  in  motion.    '^^J  possessed  by  the  wind.    Thus,  suppose  that  the 

difference  of  level  were  observed  to  be  /^ths  of  an  inch  ; 

FftOM  A    then  the  density  of  the  air  in  the  horizonUl  tube  will 

be  expressed  by  55  feet-}-  ^^ths  of  an  inch,  that  of  com- 

mon  air  being  expressed  by  55  feet    Hence  in  the 


inquiry  mto  tne  propertiea 
II.    On  the  Vblocity  or  Air  RtJSHiNo 

DMBIR  INTO  A  BARBR  MSDIUM. 


jm  ve-  .  It  may  be  demonstrated  of  air  as  of  water,  that  it 
J  oT  air  rushes  into  a  vacuum  with  the  velocity  which  would  be 
ins  acquired  by  a  heavy  body  in  falling  through  a  height 
^  * .  eaual  to  the  head  of  pressure.  Now,  it  has  been  shown 
^^  ^  (^  air,  that  if  its  density  were  equable  throughout,  its 
delation,  in  order  that  its  density  might  be  the  same 
at  the  earth's  surface  as  at  present,  would  be  51S852.37 
inches,  or  S6071.0S  feet  But  if  52|  feet  be  represent- 
ed by  g,  the  velocity  acquired  by  falling  through  any 

apace  8,  is  represented  by  V  s  ^2gs;  by  substitut- 
ing fior  S  in  this  expression,  the  number  26071.05,  V, 


formula  we  have  A  =  55  jU,  A'  =r  55,  and  in  the  pre- 
set case  a'  ==  },  wherefore 

V  =  V  a/ — ? —  =.  1205  jCE-l^s:  til  feet 
^  120X33  ^    ^  440       2.1 

The  expression  givea  for  the  velocity  with  which  air  or  air 
rushes  from  a  denser  into  a  rarer  ttedi«m»  may  be  em-  nishing 
ployed  to  determine  the  tine  in.  wfaiah  common  air  will  into  a 
fill  a  vacuum  of  anv  dhnensions.    Let  A'  be  the  den-  •ci* 
aity  of  the  atmosphere,  ithe  density  of  the  air  in  the    * 
vessel  after  any  time  t,  and  C  the  capacity  of  the  vessel 


/the  veloeity  with  which  common  atmospheric  air    in  cubic  feet,  6  being  the  area  of  the  orifice  in  squai« 
mafaea  into>A  vaquum,  will  be  found  equal  to  1295  feet    fiset    The  accession  of  air  during  the  time  di^  may 


per  aeoond 

This  principle  serves  also  to  determine  the  velocity 
•wilh.wluch  aur  wiU  rush  from  a  denser  into  a  rarer 
medionu  The  height  of  a  homogeneous  atmosphere  is 
always  propottioiiar  to  its  density  ;  heouoe  we  may  con- 
mder  the  denser  air  a*  a  fluid  rushmg  into  r  vacuum 
with  the  velocity  due  to  the  atmospherical  subtangent 
vedttosd  in  the  ratio  of  the  density  of  the.heavier  air  to 
the  relative  density. 

Let  A  be  the  dnsity  of  the  heavisr  aif^  H  the  atrno- 

flbberioalanbtanMitcorrespooding  to  it;  also  let)  be 

'tarn  density  of  the  laver  aur.    TIm  air  having  for  its 

-dflnaity  A  will  ohvioudy,  when  mixing  with  the  air 

^^irhoae  density  is  d$  have  the  same  velocity  as  though 

it  were  rushing  Into  a  vacuum  with  the  density  A  —  )• 


obviously  be  expressed  by. C.J).    But  the  influx  uif 
air  is  also  measured  by  the  Velocity,  multiplied  into  the  ' 
product  of  the  time  by  the  area  of  the  orifice,  that  is,  by 

O  .A'  .V'i/^JZl .  d  t.    Hence  wo  derive  the  equa- 
tioaO.A'.V^y^^=.C.cB,and 

By  taking  the  fluents, 

,        .     2C   r     d^  ^    d^ 

there  results  r=^j-^^7y^y    But Jij^ 


•  Dalioo't  MetssrolQgiesl  OVisvfBiiaaf  aad  JBf^s. 
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-V— S^-    "«*«^'-xnV^"*2r^+^  ^*^  its  c«apefh»n  a  veswl  into  the  atmosphere  in  a  Jra    ? 

-          -    .          .      ^              ..sr   /T^  tune.  Mt' A  represent  the  densi^  of  the  condoMd  air  ^*^>^ 

>  =  0,/  =  0  also;  wherefore  A=:_^V^,   and  and  a' the  density  of  the  atmosphere  Ibcn  the  fdoci!<^M 

^  i2C ^                           \                ^  tyattheeommenoementof themodoQiseipieMsdbY'^^ 

To  illustrate  this  by  an  example.    In  what  time  wi!l  ^     A'     *                               |^i 

a  cube  of  27  feet  be  filled  with  air  of  hiilf  the  common  f*  ^^  ^ound  when  treating  of  air  rushing  ftom  a  doner  !ri|||l 

density  by  an  aperture  whosearea  iaasquare  inch?  ^^  ^  rarer  medium.    Let  A'^  be  the  density  of ths^^ 


_    2C       I  r^sJ'\     2X«7X144/'         1  %  .  con<len«ed  air  after  the  time  I,  C  the  capsdty  of  lb 

*-OV^r"^^^V  =  --iW-(^"7iJ  v««l,  O  the  orifice;  then  O.  v.  A^y^EZ.,, 

"*        1295         ^  ^•^^fiff'.  fg  ,n  expression  for  the  quantity  which  escqwi  uka 

When  the  vessel  is  to  be  filled  with  air  of  the  com-  ^  ^^®  densijy  A\  This  is  also  expressed  by  -^  C .  iL\ 

o  n  Hence 

mon  density  a*  )= A'  the  formula  becomes  %  =  j^^..  fTTf 77 

It  is  obyjoos  that  g-=;  is  the  time  in  which  the  quan-  -.  r    rf  A"                    r   /^            d  a" 

tity  C  of  air  would  be  expelled  throogh  the  orifice  O  ~     j  a^^  — a^"         ^    O  •  V'    '  ^A^IIA^.A" 

into  a  vacuum.    Hence  to  expel  this-  quanti^  into  a    Q  •  VW r; — ^  ^' 

vessel  requires  double  the  time  of  expelUing  it  into  a  '         s     '        . 

vacuum.  Let  ^  a"  —  A'  =  «i  then  A'' —  ti^z^  tniA^s 

These  propositions  are  true  only  when  the  moving  «*-f  A' and  dA"s:^*  •dxp    Henoe 

force  is  JDonstant    When  this  varies,  the  air  makes  its  ^a//                   2x.d«           9ifx 


escape  according  to  a  different  law.    Suppose  a  vessel  "/  ^       'r  ^/r  ^  iifarrA)  ~  ^'^^a* 

were  to  contain  air  of  the  common  density^  and  that  ^      *— ^           .            '»"    /       *^vA 

by  means  of  an  aperture  the  air  were  allowed  to  rush  -v        /*      rf«                 *    w  ,«nK  •.i.^*.^  u 

into  a  void.    It  is  obvious  that  the  velocity  with  which  JTZTT^  ^  J^'             '            ^' 

the  first  partides  would  make  their  escape,  would  be  ^              V      *                  an  Idt 

tfaesame  as  that  acquired  by  a  heavy  body  falling  _f^  („d.  being  1);    wheieferel  s  ~?,  y,-  X 

through  a  homogeneous  atmosphere.     The  density,  v  ^' 

however,  and  of  consequence  the  elasticity  of  the  re-  j                                    ^      /a"— A'              -p,^ 

maining  air  is  diminished.    Henee  the  moving  force  r=n  X  vch,  whose  tang,  is  -    /— y""  "^  ^    ^^ 

is  diminished  in  the  ratio  of  the  original  density  to  the  v^                                         v  ^ 

present  density.    But  the  <}uantity  of  matter  expelled  <=0,  thenA^::  A,  and 

through  the  orifice  is  also  diminished  in  the  same  ratio,  g  C                                      .      /A  —  A' 

wherefore  the  acoelerative  force  is  a  constant  quantity ;  -^^o — V*  ^  *'^'  whose  tang,  ie  v  -^r; — • 

that  is,  the  particles  escape  with  a  uniform  velocity,  .                     .  .                     « .             <■  i.  i^ 

until  the  veswl  is  emptied.  Let  the  former  arch  be  represenUd  by  a,  end  the  ht. 

or  air  Let  us  now  investigate  an  expression  for  the  auanti*  ^^  hy  A»  then 

rushing      ty  of  air  ejected  in  a  given  time.    Suppose  the  aenaity  ^  ««  ^  •O    .j^  ^^  ^^ 

from  Aves-  of  Uie air  contained  in  t6e  vessel  to  be  represented  by  O  .V  ^  '* 

riciTu^*    A»  Md  that  C  is  its  capacity ;  then  the  quantity  of  air        When  the  time  is  required,  in  which  the  denaitf  sf 

"^     which  it  contains  will  be  expressed  by  G  A.   Also  let  3  the  air  contained  in  the  vessel  shall  be  redeosd  totbil 

be  the  density  after  the  tioM  i,  and  O  the  area  of  the  ^f  the  external  atmospheie.  as  A"  =  A'«  it  fbUows  thg 

orifice.     Since  the  velocity  of  efflux  is  constant,  and  is  a'=zO  and 
'eomd  to  V,  we  have  as  an  expression  for  the  quantity  '  2.C.A 

orair  which  escapes  in  the  inetement  of  time  d<,  '  =      ^   v/  * 

The  same  quantity  is  aiso'expsessed  obviously  by     .  To  illustrate  this  by  an  gpmp^^,^   ^^^.^!? 
— C  .d>;  henoe  wederive  the  equation  ^\  of  double  the  atmosphencdenrftywil^^ 


r   AX  ^^*  whose  capsdty  is  12  feet^  expand  iiita  the 

O.V\d(.>=s— C.rfaimddi==^;;^.  sphere  through  a  circular  apertnreoiwtwithofanach 

U.  V  .  0  in  diameter,  so  as  to  be  reduced  Ie  the  comason  d«* 

ByUkingthefla«nt..weh.T.I=^Mog.«+A.  '''^\^^^V^^^y.^^^^^.^,^ 

When<=0.teA.oe«»equ«UyA«^.log.A.  axl^x1w"^5600^-,y,^^ 

,,       C       ,        A         .,       A      O.V'./  1895       -    129«                ~ 

"        CrV''"**T*^  ^'T~ C Eren  .Ithoogh  the denlAF  of  «be  cootorf  ail •« 

It  is  obvious  from  the  inrestigation.  thiA  the  time  infinitely  .ftCT  thsn  ^  'f.*^  •g''g*;'gSi?'^ 

inirhich  the  vessel  wiU  be  empti^  is  infinite.    For«  '^''^'^^^  ^  r^^.^^^^?f''TS^ 

f  tity.    For  A  being  laBBrtdy  guff  tlmi  A,tntuBi« 

}  nusf.  h>  this  ctte.  be  =0.ywiU  be  infinite,  and  /a^  j,  j^  i„fi,^  ^  «n,,Kad.  to  the  sid 

so  also  will  its  logarithm.    Hence'/  is  infinite.  ^     A' 

Itisbyatrrinofreasonuigpreciselyeiniilarythatwe  of  90*.    Henoe  in  thii  case 
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ty  of  two  pMrtickt  6f  «r  at  the  diftanoe  I  be.  represent-  Pmuib*. 
ed  bf  vixkity,  then  will  the  elaftidty  of  air  of  the  com-     tiei* 


IftliecMi|rity6ftheve«iel;todtheareaoftheap^^  mon  density  be  exprewed  by  J^-,  ainoe  the  elarticity 
tnret  be  the  same  as  m  the  ezkiople*  the  time  in  which  htii  ^ 

this  infinitely  oondeifted  air  woold  be  attenuated,  so  as  is  inversely  proportional  to  the  disUnoe  between  the 

'       -       '"^    "^ ^  particles.    In  like  manner^  the  force  by  which  f  is  jpro- 

pdled  is  expressed  by ,  and  the  force  by  which  it 


to  be  of  the  same  density  with  the  atmosphere^  is 

8' .  5er. 


smukL 


fy 


1 


presses  the  accelerative  force  which  impels  the  particle 
f.  From  the  values  given  ^bove  for  i^  and  ^y«we 
find 

111  1 


•  IIL  On  SoyNp. 

One  of  the  most  remarkable  properties  of  air  in    is  retarded  is  expressed  by 
motion  is  its  capacity  for  transmitting  sound*     The 

variety^ and  delics^  of   the   sensations   which  are    ^f  ^^  fo^^,  ^^^^  ^^e  latter,  or-! 

acquired  through  this  medium,  are  no  less  admir- 
able than  the  wise  and  beautiful  arrangement  by 
which  they  are  communicated.  The  ^nt  who  appears 
to  have  considered  this  subject  in  a  philosophical  point 
of  vi^w  was  the  illustrious  Newton,  who  explained  with 
very  great  precision  the  nature  of  the  phenomenon. 
;  The  continental  writers,  though  they  admit  his  conclu* 
aions,  have  called  in  question  the  aocuracy  of  his  de- 
monstrations. Euler,  La  Grange,  and  several  others, 
liave  engaged  in  the  subject,  but  have  added  nothing 
new  to  our  information ;  for  they  have  been  under  the 
necessity  of  restricting  themselves  to  the  cases  which 
Newton  bas  supposed.  The  labours  of  La  Grange  have 
daimed  the  highest  praise.    Without,  however,  pre- 

lendioj 

^te 


wberefore  the  excess 


1 


ex- 


i(p 


*y 


EP  — pg      EF  — gr  "" 

EF«— £F0)g+5fr)+pg  .gr* 

But,  according  to  the  assumption  of  Newton,  the 
greatest  condensation  difiers  only  by  an  infinitely  small 
quantity  from  the  condensation  of  common  air;  that  is, 

£F  — f^,  FG  — ^y 

differ  by  an  infinitely  small  quantity  from  £F.  Where- 

the  validity  of  Newton's  reasoning,  by  presenting  it  in  -        1 

a  more  detailed  manner  than  that  in  which  it  is  deliver-    the  elasticity  of  common  air  being  denoted  by -^jr*  If, 

t.i:S:£^%  ^:^'::rSS;t^,:Z^t    »«>— -  the  l.«erbeexp^b,  unity,  U.e  former 
the  form  of  a  pulse,  or  spherical  shell,  having  its  densi-    will  be  expressed  by       i^p-    > 

Letthenormalaej^  Hi,  be  dawn  from  the  points  o,  a, 
to  meet  the  line  of  the  abscissss  AB,  then  from  the 
property  of  si^nlar  trianglesj,  we  have 

,    '        on.or 
fr:oa::or:oj  and  gr  = 


tv  greater  than  that  of  the  surrounding  medium.    The 
rant  proposition  delivered  by  Newton  concerning  these 
polsea  is,  that  the  partides  of  which  they  are  composed 
advance  from  and  recede  to  their  state  of  quiescence, 
'  under  the  iiifiuenoe  of  a  force  which  varies  w^  their  dis- 
tance from  the  point  of  greatest  condensation.    He  as- 
-anmes,  however,  in  his  reasoning,  that  the  greatest  con- 
densation differs  only  by  a  verjr  small  quantity  from 
'  the  ccmdensation -of  common  air;  an  assumption  which 
will  be  found  agreeable  to  fact,  except  perhaps  in  the 
case  of  violent  explosions,  where  the  condensation  of 
the  adjacent  particles  will  be  considerably  greater. 
«  Let  E^  F,  G,  Plate  CCCCLXVI.  Fig.  17.  be  three 

j^vi.  partides  of  air  in  a  state  of  quiescence,  which  are  im- 
mediately to' be  put  in  motion  by  a  pulse,  whose  centre, 
place  of  greatest  density,  is  at  C.  Also  let  i,  ^,  y,  be 
die  position  of  the  particliea  after  a  certain  intervd  of 
time.  It  is  apparent,  that  as  the  particles  are  acted 
upon  predsely  in  the  same  manner^  the  same  curve  will 


gp:mn::ffg:a/  and  pq^z 


OS 

m  n . 


nq 


nt 


qr — pg      on  (or — no)    .  , 

hence  ^    r^J^*  ss  -—^ ^,  for  «ia=ii  o,  and  as 

EF  EF.ii<     ' 

the  points  at,  fi,  o,  are  infinitely  near  to  eadi  other,  ot 
is  ultimately  equal  to  nt  Again,  let  O  r  be  repre- 
sented by  X,  the  ordinate  at  ^is  point  by  y,  and  the 
normal  dP  the  ieurve  by  F  (j^)  a  function  of  the  ab- 
sdssa  Or;  then  iff  be  taken  to  express  the  accelera- 


tive force  which  act^  upon  f,  we  havey*=: 


_^    on.dy 


EF .  F  (Jr)' 


.  considering  dt^onaa  tt  constant  quantity.   From  the 

espess  the  relation  betw«;a  the  spaces  which  they  de-    prfndples  of  dynamics,  it  is  known  thatds^v.dt  and 


p|^ ;  and  by  applying  the  second 

Ail 


OH 


dx 


.d 


y 


scribe  and  the  times  in  which  the  spaces  are  described,    f.  dsn  v.  dv.    By  applying  the  first  of  these  proposi- 
I/et  the  curve  A  m  B  be  one  such,  that  when  the  ab-  ^s 

s<aasa&  B,p,  &c.  represent  the  spaces,  the  correspond-  tions,  w6  have  e  =  —  =  (from  similar  triangles)  =r 
in^  arches  B,  nr,  represent  the  times.  Then,  since  the 
interval  of  time  between  the  commencement  of  the  mo- 
tions of  E  and  F  must  be  equal  to  the  interval  between 
the  commencement  of  the  motions  of  P  and  G,  if  this 
be  represented  by  m  a  or  a  ol  and  if  B  p  be  equal  to 
£  f«  Bg  will  be  equal  to  F  ^,  and  B  r  to  G  y.     Hence 

Bp— B'gr=pg  =  Ei  — F^srEF— 1^, 
and  in  like  manner 

Bg  — Br  =  gr=rF^— .Gy=FG— ^y; 

Wliereforef^=:EF— pg,  and  f  y  =  EF— gr; 
for  EFand  FG  are  equal. 

Now  the  force  which  accelerates  the  particle  f  is  ob- 
viously the  excess  of  the  elasticity  of  the  particles  be- 
hind it  above  those  which  precede  it.    Let  tJ^e  dastid* 


EF.F(4r)     ""FCar)       F(x) 

B^tdxidti :  V : F  (x),  wherefore  dx  =  =r^  and 

^   '  r(x) 


g  '  ^  >   dff 


=  iTH,« 


F(x)» 
constant  multiplier 


on  .di 


EF 


where  a  represents  the 
Dividing  both  tides  of 


the  equation  bj  ^-r;,  it  beo6nie« 


i3L^ 


F(x) 


=  d 


F(x) 


G9fi  FK  £  U  M 

•mi  oonteqaently  jr/^  ==  rf  j;^  »  ccm>- 

itant  qiumtity.    If  the  last  inferenee  U  Qot  admitted, 

<f  F  (jt),  which  18  absurd. 

From  this,  it  appears  that  the  curve  B  m  A  is  a  chrcle, 
since  the  normal  is  a  constant  quantity ;  also  that  the 
accelerattve  force  by  which  f  is  impelled,  is  propor- 
tional to  dy.  But  as  dy,  when  dtis  sl  constant  quan- 
tity, is  proportional  to  x,  it  follows  that  the  particle  is 
impelled  by  a  fbrce  which  varies  as  its  distance  from 
Q,  the  point  of  greatest  condenMtton.  Upon  reason- 
ing of  this  kind,  Newton  advanced  the  47th  Prop,  of 
the  2d  Book  of  the  Principia,  which  he  thus  enun- 
ciates: "  Pulsibus  per  fluidum  propagatis,  singuke  fluidi 
particttlae,  motu  reciproco  brevissiikio  euntes  et  tedeun- 
tes,  accelerantur  semper  et  retardantur  pro  lege  oscil- 
lantis  penduli." 
'  The  expression  for  the  accelerative  force/  was  found 

to  be 


on 


EF  .  F  (xY 
At  the  commencement  of  the  motion,  as  on  and  dy 
approach  to  a  ratio  pf  equality,  this  expression  be- 

or  P-.  **   p ,  since  F  («)  has  been 


comes 


on' 


EF.F(x)  EF.aB 
shown  to  be  equal  to  the  radius.  The  elasticity  of  com- 
mon air  is  regarded  as  the  unit  to  which  this  measure 
of  the  accelerative  force  refers.  In  order  to  reduce  it 
therefore,  to  the  accelerative  force  of  spravi^  as.  a  sUnd- 
ard,  let  this  quantity  be  represented  by  g  =  32  J  feet, 
also  let  the  elasticity  of  two  partidea  of  air  at  the  dis- 
tance 1  be  called  m. 
J»L ATE  Conceive  A,  B,  C,  &c.  PUte  CCCCLXVI.  Fig.  1 8.  to 

cccCLXTi.  foi^  n  column  of  particles  of  atmospheric  air  extend- 
P>?*  l^*      ing  to  the  height  of  the  atmosphere  from  the  earth's 

surface.    Then  the  elasticity  of  the  particle  Az=  -j^; 

which  is  obviously  equal  to  the  pressure  susUined  by 
B,  since  action  and  re-action  are  equal  and  opposite. 
Now,  if  the  particles  B,  C,  D,  be  supposed  to  have  the 
same  graviution,  thehr  united  pressure  will  be  express- 
ed by  g(B+C+D+),  &c 

Hence  ^  =  ^  (B-hC.hD+),  &c 
As  B,  C,  D,  &c.  are  all  equal  to  one  another  and  to 
A,  let  their  number  be  expressed  by  «,  and  -^^  = 

g .  n.  Wherefore  »i=g .  n  .  AB.  But  n  .  AB  is  obvi- 
ou^y  the  height  of  the  homogeneous  atmosphere,  which 
we  may  denote  by  H' ;  hence,  the  elasticity  of  com- 

mon  air,  when  referred  to  g^  a  standard,  is  -j^,  or 


A  T  LC  S. 

the  motion  of  the  pulse  wQI  be  unifonn.  WlMrcfae  PMoi 
the  time  of  descnbiQff  %F  is  to  the  whole  time  in  which  ^^ ' 
the  pulse  moves  to  P  as  EF  to  EC.  Bat  the  tii&e  is  ^^ 
which  ^F  is  described  by  the'  particle  £  is  ezprmed 
by  on,  and  the  time  in  which  the  pulse  psnes  to  C  n 
expressed  by  the  circumference  of  the  cirde  AB. 
Hence  on:  jr.  AB::EP:EP;  or  on»:EP*:;QB»: 
V<,  and  consequently  the  accelerative  fhrce  by  which 
^  is  impelled  at  the  eommencemiBnt  of  its  notiflQ,  ic 

yt        • 

In  order  to  obtain  a  formula  fat  the  vdocity  with 
which  sound  is  oonve]red«  it  wHl  be  neeesssiy  to  ini 
an  expression  for  the  time  in  whieh  the  psrtide  £  per« 
forms  its  vibration.  For  this  purpose  let  as  smme  y 
as  the  accelerative  force  at  the  unit  of  distance  fnm  the 
centre  of  motion,  and  x  as  the  distance  of  themrtidi 
from  this  point  at  any  time  i ;  then  the  aoesierttiie 
force  at  this  distance  is  y . «.  By  employing  the  geoenl 
dynamical  Formnlay.  d  s=e .  J  v,  we  obtam, 

-»-  y  x .  d  x=o  •  d  V, 

and  by  taking  the  fluents  * 

Butwhen«srssaB,es=o.  Hence  -*yr*=A, 
snd  the  complete  fluent  beoooiesy  ( r**«  «*)=!*,  m 

that  V  =  \/'JT(?--«'>  Again,  by  employing  thedy. 
namical  formula  v  .  d  I  :r  d  s*,  we  obtain 

Vy(r*  —  x*)^.  dizzidx,  and 
dt -^=  = -=^^^^=r .    Tdcingthe 

fluenU,  we  have  i  =  -^  X  «rch,  whose  conae  ii », 
from  which  we  condnde,  that  the  time  in  which  E 
performs  a  complete  vibimtion  is  ^^j='   As  tHe  le- 

oelerati  ve  fiifce  at  the  oommenoemcnt  of  the  notioa,  or 

Ba.  is  ^^iJi^,  the  accdenUve  fow 


at  the'uiwjuiw  **— •  —  - —  yj 

at  the  distance  l,ory  =  ^.    Wherefiw  the  tine 


V« 


of  a  vibration  is  4^-   Hence  alio  the  time invhich 

vg.H' 
the  pulse,  with  a  unifonn  motion,  describes  the  ipa 


ECor2*Vis 


;  andcoiiaeqaentlydienlocitj 


/T.H' 


in  reference  to  the  preceding  figure  -r^.     The    ex 


is  equal  to  Vg  H'  • 

This  is  the  result  which  Newton  obUins  in  the  49* 
Prpp.  of  the  second  Book,  when  he  proposes  the  pro- 
blem,  "  Daiis  me^i  dennUUe  et  vi  elaslicd,  imwwff  k- 

locilalem  pidauum:'  ,  j  _jiv««. 

The  conclusion  which  has  thus  been  deduced  fwm  * 

theoretical  view  of  the  subject,  differs  from  the  wrote 

obUined  by  experiment    For  the  •tmosphencil«^ 

on-  ^.     »K««  ,rfo«.^  tn  th«    tan«ent,  according  to  Biot,  is  26071.03  (l+.OOWT) 

pression-^pr   ^  3.  consequently,  when  referred  to  the    ^^^^^y^  fe.t.  therefore  the  velocity  of  souiA  «c- 

cording  to  theory,  is  Vgx^GOll.OS  {.^+'^^}f 
944  felt  per  secJnd,  when  /  is  taken  =^'^^ 
perature  of  the  atmosphere  being  60-.    Newto^iJ 

assumed  the  ratio  of  the  density  of  ««n««T.^J^ 
greater  than  it  has  been  found  by  1*»  «!*!I?Si 
determined  the  velocity  of  sound  to  be  abcwt  979 «»» 


same  standard,  becomes   £ jr»  .  o  B ' 

Let  V  be  assumed  as  the  radius  of  a  circle  whose 
circiiir.ference  isECVsee  the  jpreceding  fig.)  or  the  space 
nassed.over  by  the  pulse  during  the  vibration  of  the 
particle  E.   As  the  aerial  particles  are  perfectly  eUfUc, 
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which,  aldbough  greater  Uian  that  obtained  by  the-Tor-  self  of  an  'opportanity  afiorded  him  for  meaanriog  the 
mula  given  abovei  falls  considerably  short  of  the  true  velo^ty  of  sound,  by  transmittmg  it  along  cast-iron 
Ksuk.  tubes,  which,  were  formed  into  a  pipe  for*  oondaeting 
Before  giving  a  view  of  the  methods  whidi  have  water  into  Paris.  The  number  of  tubes  was  S76,  the 
been  ad<^ted  for  reconciling  the  theory  with  expert-  mean  length  of  each  being  2.515  metres.  After  having 
^'^  ment,  it  will  be  proper  to  collect  together  the  results  been  connected,  they  formed  a  pipe  951^  metres  in 
^"'  which  experimental  philosophers  have  arrived  at.  They  length.  At  one  extremity  of  the  pipe  there  was  fixed, 
have  all  adopted  the  same  principle  in  conducting  their  wiSin  the  tnb^,  an  iron  ring,  or  the  same  diameter 
observations,  via.  that  the  motion  of  light  from  one  with  it,  supporting  at  its  centre  a  bell  and  a  hammer, 
place  to  another  upon  the  earth's  surface  is  performed  which  one  could  idlow.  to  fall  at  pleasure.  The  ham- 
instantaneously,  oy  employing  fire-arms,  they  were  mer,  in  striking  apinst  the  bell,  struck  also  the  tube 
enabM  to  perceive  exactly  from  the  fiash«  the  time  through  the  medium  of  the  circular  ring  of  ir<m;  so 
when  the  report  was  given,  whereupon,  at  the  place  of  that  a  person  situated  at  the  other  extremity  of  th^pipe 
observation,  a  second's  pendulum  was  put  in  motion,  might  have  heard  two  sounds,  the  one  transmitted 
By  reckoning  the  number  of  vibrations  which  was  per-  through  the  air  within  the  pipe,  and  the  other  more 
formed  before  the  report  was  heard,  the  time  in  wnich  rapidly  through  the  metal  of  which  it  was  composed, 
the  soond  passed  over  the  intermediate  space  was  as-  Having  m^e  this  arrangement,  the  interval  of  time 
certained,  and  by  measuring  this  space,  the  velocity  between  the  transmission  of  the  two  sounds  was  first 
with  which  it  moved  was  discovered.  The  following  list  carefully  observed.  This,  after  no  less  than  two  hundred 
is  extracted  from  a  paper  by  Mr«  Derham,  given  in  the  observations,  was  found  to  be  2.5  seconds.  His  next 
PkiL  Tram,  and  shows  the  results  which  were  in  this  object  was  to  find  the  time  in  which  the  sound  was 
manner  obtained  by  several  distinguished  individuals,  transmitted  along  the  tube.    For  this  purpose,  two 

...„.^  v-i  ••„  9^  observers,  provided  with  watches,  which  preserved  the 

AumoR.  v«.  in  net.  /»•  ^^-j  »i_i^ 

Aobtrts .    ISOO.  same  rate  of  going,  were  stationed,  one  at  each  end,  to 

Boyle   .    • 1200  Strike  the  tube,  and  observe  in  what  time  the  sound 

Menesne  .........    U74  ^ng  communicated.    It  was  of  no  consequence  whe- 

Vi^^  xid  *"^ 1148  ^®'  ^^®  watches  showed  exactly  the  same  time.    For, 

Yra^Am^T^.    \.\\\    UTS  suppose  that  one  of  the  observers,  whose  watch  is  be- 

fore  that  of  the  other  t**,  strikes  the  tube  when  he 
Upon  the  first  three  observations,  ffreat  reliance  can-  observes  it  upon  his  own  watch  to  be  SO^.  At  that 
not  be  placed,  both  on  account  of  the  imperfection  of  instant,  the  watch  of  the  other  observer  indicates 
the  instruments  which  were  used,  and  of  the  small  (so  —  r)'.  Letp''  be  the  number  of  seconds  in  which 
distance  at  which  the  observations  were  made,  which  the  sound  is  transmitted,  then  (SO  ^-p  — r)''  is  the 
scareely  exceeded  700  feet.  In  the  last  three  observa-  time  at  which  he  hears  the  first  sound*  Again,  let  us 
tions,  a  greater  coincidence  appears,  which  undoubt-  suppose  that  the  second  observer  strikes  in  his  turn 
cdly  arose  from  the  improved  instruments  which  were  when  his  watch  is  at  40'' ;  then  the  watch  of  the  first 
employed.  The  pendulum  was  connected  with  clock-  observer  is  at  (40  -|-  r)'^,  and  the  time  when  he  hears 
work,  so  that  the  ear  alone  could  judge  of  the  vibra-  the  sound  is  (40  -l-p  -f-r^').  Having,  by  means  of  these 
tioDs,  whilst  the  eye  was  intent  upon  the  flash  of  the  two  observations,  found  the  values  of  p  —  r,  and  p  +  r 
gun.  The  interval  was  also  very  considerable.  Hal-  by  taking  an  arithmetical  mean  between  them,  we 
ley  and  Flamsteed's  observations  were  made  at  the  find  p^.  In  this  manner,  by  a  great  number  of  obser- 
d'lstance  of  about  three  miles  from  the  Royal  Observa-  vations,  M.  Biot  found  the  mean  value  of  p  to  be  0.26^ 
tory,  and  the  sound  was  transmitted  in  IS^  seconds.  Adding  this  to  the  interval  of  time  which  elapsed  be- 
The  Florentine  academicians  made  their  observations  tween  the  transmission  of  the  sound  throoffh  the  air, 
at  nearly  the  same  distance,  whereas  the  French  aca-  md  along  the  metal,  he  found  9f*.l6  to  be  Uie  time  in 
demidans  had  an  interval  of  about  1^  mile  only.  Ac-  which  the  former  took  place.  From  this,  it  appears 
cording  to  the  Florentine  academicians,  the  wind  was  that  the  vek)city  of  sound,  when  conducted  through 
found  to  have  no  effect  in  accelerating  or  reUrding  the  the  air,  is,  according  to  the  determination  of  this  au- 
velodty  of  sound,  a  conclusion  which  Dr.  Derhatn  dis-  thor,  1131  feet  per  second,  which  differs  from  Dr.  Hal- 
covered  to  be  erroneous,  by  a  series  of  experiments  made  ley's  result  by  1 1  feet,  an  error  which  corresponds  with 
upon  a  very  extensive  scale.  By  a  great  number  of  an  error  in  time  of  the  y^th  part  of  a  second 
observations  made  at  the  distance 'of  about  25  miles  Having  thus  pointed  out,  very  briefly,  the  conclu- 
N.£.  from  Blackheath,  where  cannons  were  fired  from  gions  which  haVe  been  dedueed  from  theory  and  ex-' 
time  to  time,  he  found  that  when  the  wind  was  from  periraent,  we  now  proceed  to  consider  the  various 
the  N.E.  the  report  reached  him  in  1^0  seconds,  where-  hypotheses  by  which  it  has  been  attempted  to  recon- 
as,  when  it  blew  from  theS.W.  the  time  which  elapsed ;  eile  them.  The  formula  for  the  velocity  of  sound  de- 
was  only  about  IS  seconds,  and  was  found  to  depend  ^j^^^  ^^^  ^  j^  y  =  JJb^,  W  being  the  height 
very  much  upon  A e  force  of  the  w,nd.  ^^^^  atmospherical  subtangent    As  this,Tiowevei^  is 

.J^  h^K^'p^r  '"^  -!P^Ttt  11^  i  "^  "?^  ^T'  u  «  variable  quantity,  dependfng,  as  we  havi  seen,  u^n 

that  which  Flamstee<f  and  HjJley  have  PbUined     It  ^^c  height  of  tbe"^  barometer,  and  the  temperaturfof 

was  found  by  Dr.  Derham  to  hold  most  exacUy.  Hav-  ^^  ^  «5j^  ^JU  ^  necessary  ti  substitute  inlitoad  of  it 
vng  measured  a  very  extensive  line  along  the  shore  a  A 

upon  the  coast  of  Essex,  he  found.thal  sound  travelled  the  expression  -s-  (1  ^- .Q0208 /),  where  A  is  the 

with  a  nniform  velodty,  passing  over  a  mile  in  9i  ,      .        ^  %     •  ,  ,  t  .i      ,   .  • 

wmi-seconds,  two  miles  in  \U  semi-seconds,  and  three  density  of  mercury,  >  of  dry  air,  and  h  the  heiffht 

milea  in  S7f  semi-seconds,  being  at  the  rate  of  1141.6  of  the  barometer.     The  formula  then  becomes  V= 

leet|wse<»nd.    This  ccmdw^^  by  a  very  ^Cl^  (1 +.00208 /),  where  it  is  obvious  that  the 

lanall  quantity,  that  obtamed  by  M.  Biot.     In  prose-  i     ^    *     .  ^ 

cuttng  his  reanirches  upon  this  ^jed,  he  availed  him«i  only  variable  part  of  the  expression  which  cannot  be 

vol..  XVI.  PAET  II.  4  T 
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BifTercnee 
not  attri- 
butable  to 
moisture. 


Pneumi-   directly  obfervcd  is  I.  The  caoies  which  may  affect  thiB 
ttct.       quantity  are  two,  viz.  the  moisture  contam^  in  the 
atmosphere,  and  a  change  of  temperature. 

It  may  be  ei^ily  seen  that  the  disagreement  does  not 
depend  upon  the  former.  When  investigating  a  for« 
mula  for  measuring  heiffhts  by  the  barometer,  founded 
upon  the  data  fumiahed  by  Mr.  Dalton,  it  was  shewn, 
that  if  F  expressed  the  mean  tension  of  the  vapour  com- 
tsined  in  the  atmosphere,  the  density  of  the  vapourized 

air  would  be  =:  / — .  \    .,-  —  -^  ;  or  =:  A  —  ---  . 

if .  A  be  the  height  of  the  barometer,  and  SO  inches  be 
assumed  to  express  the  density  of  dry  air  at  the  earth's 
surface.  Since  the  latter,  however,  is  expressed  by 
;00180S86;  it  follows  that  the  former,  or 

l^U  — 1—\  X  .00180386. 

80 
By  substituting  this  value  of  3  in  the  formula  for  the 
velocity,  it  becomes 


Nor  to  the 
develop- 
ment of 
heat  bj 
meana  of 
the  con- 
densatioa 
of  the 
pulsea* 


V=:y2607I.03.^.;j-^. 


,3F 


8 


The  mean  value  of  —  was  found  to  be  .0S75-(..00S96 1, 

wherefore  the  additional  velocity  communicated  to 
sound  by  the  union  of  vapour  with  air  is  expressed  by 

^A— 037/— 0089  <•    Let  *  be  »^«»  =  SO '«<*"', 
and  /  =  28^  then  thisj|uantity  is  found  to  be 

/l!2l=i+J-. 

V  29.8785'      ^497 
From  this  we  conclude,  that  the  presence  of  vapour  in 
the  air  accelerates  the  velocity  of  sound  liyth  part,  or 
about  2  feet  only. 

The  next  cause  which  may  affect  9,  is  the  tempera^* 
ture  of  the  aerial  pulses  by  which  sound  is  produced* 
To  it  M.  La  Place  has  attributed  the  difference  be- 
tween the  results  derived  from  theory  and  experiment. 
It  is  well  known,  that  by  compressing  air,  it  is  made  to 
give  out  heat;  and  that,  on  the  contrary,  by  dilating  it,  it 
absorbs  heat.  This.may  be  seen  by  suspending  a  thermo* 
meter  within  a  receiver,  and  then  exhausting  it  rapidly. 
The  rarefied  air  absorbs  caloric  from  the  adjacent  bo- 
dies^ and  among  the  rest  from  the  bulb  of  the  thermo- 
meter. Hence  it  follows  that  the  mercury  falls  some- 
t;ime6  a  degree  or  more.  This  exi>eriment  merely  iU 
lustrates  the  fact  which  we  have  stated,  but  cannot  be 
considered  as  an  evidence  of  the  quantity  of  beat  dis- 
engaged or  absorbed.  For  the  surrounding  bodies  ab« 
sorb  almost  instantaneously  the  heat  which  is  given  out 
*  on  condensing  air,  and  supply  the  heat  which  is  ab« 
sorbed  by  rarefied  air«  During  this  rapid  operation 
the  mercury  in  the  thermometer  has  not  time  to  in- 
dicate the  full  extent  of  the  change  of  temperature, 
for  in  order  to  obtain  true  results  by  means  of  this 
instrument,  it  is  necessary  that  it  b^  immersed  in  a 
medium  for  a  considerable  time  in  order  to  indicate  its 
proper  temperature.  That,  however,  the  heat  disen- 
gaged by  condensing  air  to  a  great  extent  is  consider- 
able, may  be  learned  from  the  circumstance,  that  com- 
bustibles, as  phosphorus,  &c.  may  be  inflamed  in  this 
manner.  Also,  in  filling  a  glass  ball  with  condensed 
air  by  means  of  a  syringe,  flashes  of  light  are  frequent- 
ly perceived,  and  a  temperature  is  excited  capable  of 
kindling  a  piece  of  nutche 


From  these  well  establiahed  fiusis,  it'  moat  be  admit* 
ted,  that  the  very  rapid  compression  of  the  surroond- 
inp^  particles  of  air,  produced  by  the  vibrations  of  so- 
norous  bodies,  disengages  caloric,  which,  from  the  ra- 
pidity with  which  they  succeed  each  other,  is  prevent- 
ed from  dissipating;  yet  it  will  be  found  tiiat  this 
cause  is  inadequate  to  produce  the  efS^tX  attributed  to 
it.  In  estimating  the  velocity  -  of  the  poises  of  air, 
when  we  attend  to  the  temperature  thus  excited,  ire 
cannot  8iippose»  as  heretofore,  that  the  elasticity  is  in 
proportion  to  the  density,  for  the  disengaged  cakmc 
increases  the  elasticity,  although  the  densi^  ranami 
constant  To  introduce,  therefore,  into  the  fbrmnla,  a 
correction  depending  upon  this  cause,  let  os  assume  } 
as  the  initial  density  of  a  spherical  shell  of  air,  and  that 
while  forming  a  part  of  a  pulse,  its  density  beoomei 
i{\j^ii)^  m  htmg  a  small  quaotily,  which  expresses 
the  increase  of  density.  If  tnis  change  of  density  took 
place,  without  the  extrication  of  heat,  then  the  elasti- 
city would  be  expressed  by  gAA(l^4'^)»  '^^  ^^ 
density  by  l.(l-|.«).  Let  us  suppose,  moreover,  that 
by  means  of  the  heat  which  is  evolved,  the  elasticity  is 
increased  by  the  quantity  g  A  A .  K  «,  K  being  a  constant 
quantity  to  be. determined,  then. the  wholcr  elaatid- 
ty  is 

gAA(14--»+K«). 

Introducing  this  quantity,  together  with  the  exptesnon 
for  the  increased  density  %  {!.+«)  into  the  formula  for 

thevelocity,.ndwehaveV=yi^^^^^  By 

dividing  both  numerator  and  denominator  by  1  +  ''t 
and  neglecting  the  higher  powers  of  li  oa  aoeoont 
of  their  smallness,  we  obtain  the  velocity  equal  to 


y 


g.  A  .  A  (1  -I- 


But 


A*=^ 


26071 .  08, 


hence  the  velocity  =  V'26071.08  .  g  (1+Kif)  =:  1142 
by  experiment  By  deducing  from  this  the  value  of 
&  «,  we  find  it  equal  to  .555.  Again,  the  formula  for 
the  velocity,  when  <.  is  assumed  as  the  exceaa  of  the 
temperature  of  the  medium  above  82*  it 

V2GO71.O8  g  ( 1  +.00208 1). 

Wherefore,  by  comparing  together  the  twa  formulc, 
we  obtain 

.00208  i  =s  .555  and  /=  -^rz-  =r  a67*. 

.00208 

Such  is  the  very  great  degree  of  heat  whidi  would 
reauire  to  be  developed  by  the  condensation  of  air,  in 
oroer  to  account  for  the  disagreement  between  the 
theorv  and  experiment  .  If  we  were  to  give  the  result 
to  which  M.  Biot's  investigation  leada*  it  wooki  be 
217^  By  an  oversight  whi(£  he  has  committed  in  re* 
jecting  the  quantity  1  -f- j*  from  the  numerator  and  de» 


nominator  of  the  expression 


JgJW±^ 


±iii) 


he 


has  rendered  it    J3A!lS1±^.    He  then  states  thia 

quantity  as  equal  to  887*18  metres,  which  is  the  velo- 
city of  sound  as  determined  by  the  members  of  the 
Academy  of  Sciencee  in  1788 ;  and  deduces  K  iMtead 
of  K  «  equal  to  .4254.  In  continuing  his  investigatioii. 
he  proceeds  to  inquire  what  additional  temperctare  is 
requisite  to  increase  the-  eksticity  of  the  pulses  of  air 
to  the  degree  required.  With  this  view,  he  asswnes  a 
thin  shell  t)f  air,  whose,  temperature  is  i  and  density  ). 
and  conceives  it  to  be  coodensed  until  iu  den«tjf  te* 
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mi-  comH  >  (1+*)*  ^^  elMtidty,  when  of  the  density  ^ 
!»  beini;  t^^s  its  present  elasticity  will  consequently  be 
'  g  ^k[l+it)t  as  it  is  supposed  to  retain  still  the  same 
temperature  /.  He  again  conceives  4hat  being  still 
kept  of  the  same  density,  its  teaiperature  is  increased 
if  degrees }  and  then  remarks  that  its  elasticity  will  be^ 
csome  l-|-(i+/) -OOST^y  the  elasticity  of  air,  at  the 
temperature  of  seio»  being  regarded  as  the  unit :  or 

^'^^^^P'^V^  if  the. elasticity  of  air  at  the  tern. 
1  -f-<  .00375  ^ 

perature  /  be  referred  to  as  a  standard.  From  this,  he 
concludes  that  the  elasticity  of  the  air^  when  its  den- 
sity isi  (I  +  ti)f  and  its  temperature  (^  +  0  ^^^^  ^® 
expressea  by 

gAA(f+i.)^     1+/ .00375       ;• 

In  the  formation  of  sound,  as  the  increase  of  tempera- 
ture f  is  necessarily  very  small,  he  remarks  that  it  may 
be  considered  as  proportional  to  the  change  of  density 
m  ;  and  may,  therefore,  be  assumed  as  equal  to  «.  it,  a 
being  a  constant  quantity*  By  substituting  this  value 
of  <^  in  the  formula  for  the  elasticity,  it  becomes 

M.  r.    .     X  /.     ^00375  .ait\ 

In  comparing  this  formula  with  that  formerly  given  for 
the  elasticity,  viz.g  aA  (l+tt+Kti),  he  concludes  .that 


Km  = 


.00875 .  a  » 


1  + 1 .00375" 

In  this  equation  he  substitutes  .4254  as  the  value  of 
K,  whereas  it  is  properly  tlie  value  of  K  tt,  and  finds 
a  m  instead  of  a  equal  to  11 5** .  QQ'  on  the  centigrade 
scale.    Hence,  he  concludes,  /'=115^  99^  ^>  whereas 
t'  Itself  is  equal  to  this  quantity.— (Biot*s  Traili  de 
Physique^  vol.  ii.  p.  20 . ) 
dons      Having  thus  shewn  that  the  imperfection  of  the  the* 
u«d  ory  of  sound  cannot  be  attributed  either  to  the  exist- 
'<«0'  ence  of  moisture  in  the  air,  or  to  latent  caloric^  which 
ia  evolved  by  the  condensation  of  the  pulses,  we  shall 
now  advert  io  the  explanation  given  by  Newton.     He 
takes  into  consideration  the  space  occupied  by  the  par* 
ticlee  of  air,  through  which  he  supposes  that  sound 
passes  instantaneously.     This  supposition  is  perfectly 
consistent  with  facts ;  for,  according  to  M.  Biot's  expe- 
riments, it  passed  along  a  metallic  tube  951.25  metres 
long  in  .26'^  or  about  10,000  feet  per  second ;  and  its 
velocity,  when  transmitted  along  liquids;  is  unquestion- 
ably as  great.     He  next  supposes,  that  a  particle  of  air 
has  the  same  weight  with  a  particle  of  water,  and  that 
the  specific  gravity  of  air  is  le^  than  that  of  water,  on 
account  of  the  distance  among  its  particles.     If  this 
supposition  be  admitted,  it  follows  that  the  diameter  of 
an  aerial  particle  is  to  the  distance  between  two  adja- 
cent particles  in  the  ratio  of  1^  :  727^  —  1,  or  of  1  :  8, 
To  the  space  through  which  sound  is  transmitted  in  a 
second,  according  to  the  theory,  an  eighth  part  must  be 
added  through  which  it  passes  instantaneously,  as  a 
correction  for  the  density  of  the  particles  of  which  the 
atmosphere  is  composed.     He  farther  supposes,  that 
the  vapour  which  exists  in  union  with  the  air  is  one- 
tenth  of  its  bulk,  by  which  the  velocity  of  sound  will 
be  increased  in  the  sub-duplicate  ratio '  of  II  to  10,  or 
in  the  direct  ratio  of  21  to  20.    By  means  of  thesa  two 
corrections,  he  increases  the  velocity  from  979  feet  to 
1 1 4A  feet,  so  as  to  agree  with  the  experimental  result  ob« 
tained  by  Dr.  Halley.    It  may  be  remarked  concerning 
these  suppositions,  that  the  second  is  entirely  gratui* 


tons;  for  the  weight  of  a  pifrticle  of  Air  might  be  sup-i   Pneumi. 
posed  to  be  equal  to  that  of  a  particle  of  m^ury,  or  ._^^^  ^ 
any  other  fluid  as  well  as  of  water :  and  that  the  third         '  ~" 
is  too  great ;  for  the  elasticity  of  vapour  catmot  be 
,\jth  part  of  the  elasticity  of  air,  unless  when  the  atmo- 
sphere is  saturated  with  mdsture,  and  of  the  tempera- 
ture of  95^  Fahrenheit 

From  inspecting  the  formula  which  gives  the^velo-  The  inten- 
city  of  sound,  it  appears  that  it  is  transmitted  with  the  n^y  o^ 
same  celerity  in  all  dirc(ctions,  when  the  temperature  ^^^^ 
is  the  same  throughout  its  range ;  for,  in  that  ciise,  the 
only  variable  quantities  are  h  and  %,  which  preserve  id- 
ways  the  same  ratio,  since  the  density  of  air  is  propor* 
tional  to  the  pressure  which  it  sustains.     The  intensify 
of  sound  follows  a  different  law ;  for  it  is  less,  eateris 
paribus  in  lofty  regions  than  in  those  which  are  low ; 
•and  diminishes  as  we  recede  from  the  point  where  the 
sound  ori|finates.    The  intensity  is  proportional  to  the 
velocity  into  the  number  of  particles  which  strike 
against  the  ear^  and  is  therefore  expressed  by  the  for- 
mula ' 

V^g.  A.A.>(l-h.00208/). 

Since  VT  is  proportional  to  ^  the  intensity  of 
sound  is  proportional  to  the  densi^  of  the  medium 
through  which  it  is  conveyed.  This  explains  to  us  a 
fact  stated  by  Saussure,  that  on  the  summit  of  the  Alps 
the  report  of  a  pistol  is  no  louder  than' the  sound  of  a 
cracker  at  the  earth's  surface.  The  connection  between 
the  intensity  of  sound  and  the  density  of  the  medium 
in  which  it  is  ^excited,  may  be  easily  illustrated  by 
means  of  the  air-pump.  .  Take  a  receiver,  and  suspend 
within  it  a  bell,  then  place  it  upon  the  plate  of  the  air- 
pump.  In  order  to  render  the  experiment  the  more 
striking,  it  may  be  proper  to  cover  the  plate  with  a 
piece  of  luoist  leather,  which  will  have  the  efiect  of  in- 
tercepting any  vibrations  which  might  be  conveyed 
through  it  On  exhausting  the  receiver  to  a  certain  . 
degree,  it  will  be  found  that  when  the  clapper  is  made 
to  strike  the  bell,  the  intensity  of  the  sound  will  be  con- 
siderably diminished.  When  the  receiver  is  exhausted 
as  much  as  possible,  the  sound  of  the  bell  will  with  dif- 
ficulty be  heard  at  all. 

.  Since  the  particles  of  air  are  perfectly  elastic,  when  Reflection 
they  strike  against  an  opposing  surface,  they  are  re-  of  sound. 
fleeted  after  Uie  manner  of  light,  and  other  elastic 
bodies.  The  angle  of  incidence  is  equal  to  the  angle 
of  reflection.  In  a  room  of  a  spheroidal  form,  there- 
fore, if  a  person  situated  at  one  of  the*  foci  articulate 
sounds,  they  will  be  heard  with  the  same  distinctness 
with  which  they  are  uttered  bv  a  person  situated  at  the 
other  focus,  however  great  their  distance  from  each 
other  may  be.  When  sound  is  reflected  in  this  man- 
ner, it  occasions  the  phenomenon  called  an  echo.  To  Plate 
illustrate  the  manner  in  which  it  is  produced,  let  A  be  cccclxvi. 
the  centre  from  which  the  sound  is  propagated,  and  ^'S*  ^^' 
BC  any  obstacle  against  which  it  strikes.  Draw  AF 
perpendicular  to  BC,  and  produce  it  to  H,  so  that 
AF=FH ;  then  the  reflected  sound  will  be  perceived 
as  coming  from  H.  For  let  A£  be  an  incident  ray,  im- 
pinging against  the  obstacle  at  E;  join  HE,  and  pro- 
-  duce  it  towards  D.  It  is  obvious,  from  the  pnnciples 
of  geometry,  that  the  angles  A£B,  DEC,  are  equal, 
consequently  D£  is  the  direction  in  which  the  ray  AE 
is  reflected.  The  same  sound  is  thus  heard  twice  by 
'  an  auditor  at  D,  first  by  the  direct  ray  AD,  and  secondly 
by  the  reflex  ray  DE,  provided  the  difference  between 
AD  and  AED  be  sufficiently  great ;  for  if  the  reflex 
sound  arrives  at  the  ear  before  the  impression  of  the 
direct  sound  ceases*  the  sound  will  not  be  double,  but 
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PMumii.  only  more  intedfe.    It  k  kaon^  bj  experience,  that  if  of  the  higher.  '  It  was  foand  by  Dr.  Rotton  of  Edm.  Vmn 

Ues.      iQQre  than  eight  or  nine  syllables  be  pronounced  in  a  bargb,  that  a  thermometer  kept  on  the  top  of  Arthur'i    otv 

second^  the  sounds  will  not  be  distinct  and  articulate ;  Seat^  9  height  of  about  800  feet,  indicated  t  tempera- "" 

therefore,  that  the  reflex  sound  may  not  be  confounded  ture  S°  lower  than  one  placed  at  the  botbom  of  the  hill. 

with  the  direct  sound,  there  ought  to'  be  at  the  least  Bouguer  also,  when  mnxtng  his  barometricsl  IDeasur^ 

the  eighth  part  of  a  second  between  them.    As  sound  raents  on  some  of  the  lofty  mountains  in  Sooth  Ameri* 

travels  at  the  rate  of  1142  feet  per  sepond,  the  space  ca,  observed  that  a  thermometer  raised  15|56l  feet 

passed  over  by  the  reflex  sound  snould  be  16O  feet,  and  above  the  level  of  the  sea,  fell  about  54*.    From  thcM 

the  distance  of  the  obstacle  which  occasions  the  echo  facts,  it  appears  that  the  temperature  of  the  atmofphere 

ahbuld  be  SO  or  85  feet.    That  a  reflecting  surface  may  decreases  as  we  ascend,  and  that  the  thermometer  filli 

produce  a  dysyllabic  echo,  it  should  be  at  twice  thu  V  for  an  elevation  of  270  feet,  or  about  S*.7  for  1000 

distance^  or  170  feet,  and  so  on.  feet    The  experiments  of  De  Luc  with  the  barometer 

By  means  of  an  echo,  a  general  idea  may  be  some*  show  that  the  diminution  of  temperature  follows  in 

times  obtained  of  the  distance  of  an  inaccessible  object,  arithmetical  progression.   In  fkct,  if  the  mean  tempera, 

the  width  of  a  large  river,  &c.    Thus  Dr.  Derham,  ture  of  each  stratum  throughout  the  year  be  ooniidmd 

standing  upon  the  bank  of  the  Thames  opposite  to  as  a  constant  quantity,  which  it  is,  we  can  easily  pro?e, 

Woolwich,  observed  that  an  echo  of  a  single  sound  was  upon  abstract  principles,  that  this  law  ought  to  obtain. 

reflected  back  from  the  houses  in  three  seconds.    CSon*  For  let  h^  h',  h",  be  the  heats  of  three  adjacent  stratiof 

aequently  1142  X  3=8426  feet,  the  half  of  whicht  via.  air,  and  A,  A\  Ji\  their  densities  respectively.   Then 

171 8  feet,  is  the  breadth  of  the  river  there,  being  some-  since  the  quantity  of  heat  communicated  by  a  wanner 

what  more  than  a  quarter  of  a  mile.    After  the  same  to  a  colder  body  in  a  given  time  is  in  propoitioato 

manner,  we  can  find  the  depth  of  a  well,  by  dropping  their  densities, 

into  it  a  stone,  and  observing  the  time  in  which  we  /      &       v    fk      h^  ^'  — 

hear  it  striking  the  bottom.   '  For  this  purpose,  let  the  A  :  A  : :  A  —  A  :  (A  —  A  )  — - 

depth  of  the  well  be  ^.  the  time  in  which  the  body  de-  ^^^  ^^^^  communicated  in  an  instjant  fmm  the  lint 

scends  t ;  then  we  have  ^^^^^  ^  ^^  ^^^^    I„  ^^^^  ^^^^  ^^  g^^ 

Again,  let  the  time  in  which  the  sound  ascends  be  to  be  the  degree  of  heat  communicated  by  the  lecood 

i',  then  to  the  third.    But  as  the  temperature  of  the  middle 

1 1  Ao  .  « .  1  .  //  -.    ^  stratum  is,  by  supposition,  constant, 

1 142  a'  a'' 

If  the  time  which  elapses  between  dropping  the  stone  ^  ^  a.  "*  A^ 

and  hearing  the  sound  bee,  we  have  ^g  ^y^^  ^^^^^  ^^y  b^  conceived  to  be  iodeiioitelj 

c       ,        s  thin,  A,  A',  A''  may  be  regarded  as  equal.   Corae- 

.  gY"  1142  *  quently  h,  h\  V'  form  a  decreasing  arithmetical  pro- 

*■  ^  gression. 

.. J  u-  -  1  -^    tx.    «    -  *:^^  -.^*"~^    »i«^.«^_«r* .  The  mean  temperature  of  the  atmosphere,  at  tlie 

and  by  solving  the  equation  «=  -^  ,  whereasie^.  ^^^^^^  ^  ^ee^  found  by  obaerration  to  be  8S«.  in* 

X  at  the  pole  it  is  computed  to  be  31*.    The  mean  tem- 

&=  1142,  *=:A*+4a6c)  >  we  find  x.    Suppose  the  time  perature  for  any  latitude  L  is  given  by  the  formoU 

in  which  the  sound  is  heard  to  be  10",  then  c  =:  10^ ;  /=r68-l-27 .  cos.  2  L,  from  which  we  conclude,  that  in 

also  we  have  4  a  6  c  =  736460,  and  6'  4.  4  a  6  0  =  «*  this  Utitude  it  is  about  48°.     By  combining  this  for* 

=  2040624.    Whence  #:s  1428.5,  and  9  —  &=:286.5 ;  mula  with  the  rate  according  to  which  the  temperature 

consequently  «  diminishes  as  we  ascend  a£>ve  the  earth's  surface,  we 

286.5^  obtain  a  formula  for  the  mefui  temperature  at  any  lad* 

*  ^  64  488  ^  ^^^^  ^*^***  ^"      *"^  **  *"y  elevation.    Let  the  h«ght  be  eipres6> 

ed  by  H,  then 
The  spjeaking  trumpet  is  an  instrument  employed  for  /  —  kq        H 

transmitting  sound  in  a  particular  direction,  with  more  i  =  58      ^^^  +87 .  cos.  x  L». 

energy  thui  when  it  is  allowed  to  diffuse  itaelf  around  g    ...aming  ^sgo,  ^e  deduce  from  this  (brmali  tl>« 

onalsid^    The  beat  contrivance  for  effecung  thi.,  hiightofthlt  particular  point  in  eTcry  kUtude  «b(ie 

has  been  found  to  be  a  hoUow  cooe.  with  a  mouth.  tWtemperaturrthrougholit  the  year  U  at  fiwsing. 

piece  at  the  narrow  enq  to  receive  the  lips,  and  confine  *!_  _        .      *  ^  .  .  ^ 

the  voice  of  the  speaker.    Thebeatofa  watch  may  be  H— 370,(58  — 8^ +27.  cos.  2  L),  or 

heard  to  twice  the  distance  through  a  speaking  trum-  •  =  270  x  27+ (27 .  cos.  2  L)  —  270. 

pet  as  without  one.    For  an  account  of  tnis  instrument  The  locus  of  the  point  H,  or  the  curve  in  which  itii  pun 

we  refer  to  the  article  Acoustics.  always  found,  has  received  the  name  of  the  hne  of  per-  cccca 

Air 'cod-         Having  given  a^  brief  view  of  the  most  important  petual  congelation.    It  may  be  easily  represented  I7  N  ' 

•ider«d  as  .  statical  and  dynamical  properties  of  air,  we  now  pro-  the  following  construction.    Take  CA,  and  upoo  it 

the  medi-    Q^ed  to  consider  it  as  tne  medium  through  which  heat  describe  a  circle;  from  A,  with  the  distance  AC;  de- 

um  of  |ieat  ^p^  moisture  are  conveyed  to  us.    Owing  to  the  rarity  scribe  a  semicircle.    Divide    the  aemtdrde  CA  iot9 

tare!°^''    of  air,  the  solar  ray^s  in  their  direct  transmission  impart  nine  equal  parts  in  the  points  m,  ft,  o,  &c.    From  tht 

to  it  little  or  no  portion  of  their  heat  The  temperature  point  A,  draw  through  these  points  Knes  meeting  tbi 

of  the  atmosphere  depends  chiefly  upon  the  heat  radi-  quadrant  CR  in  the  points  P,  G,  H,  &c.    From  these 

ated  from  the  earth's  surface.    From  this  it  arises,  that  points  let  fall  perpendiculars  upon  AR  ;  tbroagb  tbt 

the  temperature  of  the  lower  strata  of  air  exceeds  that  points  m,  ft,  o,  &c.  draw  Imes  parallel  to  AR  to  sect 
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the  pcrpendieiikrf ;  their  intenections  will  constitute 
so  many  points  in  the  line  of  perpetual  congelation. 

Make  AD  =  ^^^h  of  AE,  and  through  D  draw  DQ 

parallel  to  AR  ;  then  the  ordinate  drawn  through  any 
point  B  in  the  curve  of  perpetual  congelation  to  the 
line  DQ,  will  show  the  height  of  that  curve  above  the 
earth's  sur&oe  at  the  latitude  represented  by  the  arch 
CK.  The  reason  of  the  construction  is  obvious  from 
the  nature  of  the  formula. 

The  mean  temperature  at  the  earth's  surface  is  best 
found  by  taking  the  temperature  of  springs,  which  are 
not  found  to  vary  in  summer  or  winter.  It  may  also 
be  found  by  taking  the  temperature  of  the  ocean,  which 
preserves  at  all  seasons  nearly  the  same  temperature, 
on  account  of  its  fluidity.  In  this  latitude,  the  tem- 
perature about  the  latter  end  of  April  is  considered 
to  be  the  mean  temperature  of  the  year.  The  maxi« 
mum  cold  takes  place  about  the  2 1st  of  January,  and 
the  maximum  heat  about  the  21st  of  July.  The  mean 
temperature  of  a  place  is  found  to  be  affected  by  se- 
veral other  circumstances  besides  latitude.  Thus 
amall  seas,  in  cold  climates,  are  warmer  in  summer 
and  colder  in  winter,  than  the  standard  ocean,  being 
influenced  by  the  temperature  of  the  adjacent  land! 
The  Gulf 'of  Bothnia  is  an  instance  of  this,  being  fre- 
quently froaen  in  winter,  whereas  in  summer  its  tem- 
perature is  sometimes  as  high  as  70^.  The  German 
Sea,  likewise,  is  found  to  be  S^  colder  in  winter,  and 
in  summer  5^  warmer  than  the  Atlantic  Ocean.  The 
Mediterranean  Sea  has  always  its  temperature  lower 
than  the  Atlantic ;  a  circumstance  which  produces  a 
current  from  the  latter  into  the  former. 

The  mean  temperature  of  a  place  is  also  affected  very 
considerablv  by  the  state  of  the  soil.  The  cultivation 
which  mooern  Europe  has  received  appears  to  have 
rendered  the  climate  much  milder  than  it  was  in  for- 
mer times*  To  this  cause  is  to  be  attributed  in  some 
d-jgree  the  severity  of  the  climate  ita  North  America. 
The  surface  of  the  earth  is  covered  there  with  immense 
forests,  or  consists  of  swamps  and  morasses,  which  im- 
bibe the  solar  heat,  and  promote  evaporation,  which  is 
alwinra  attended  with  cold.  Places  situated  to  the 
windward  of  lofty  mountains  are  always  found  to  be 
much  warmer  than  those  to  the  leeward,  which  may 
be  thus  accounted  for.  As  evaporation  produces  coldf, 
ao,  on  the  contrary,  the  condensation  of  vapour  is  at- 
tended with  heat.  We  have  already  remarked,  that 
the  quantity  of  vapour  which  can  be  held  in  solution 
by  tne  air  at  a  given  temperature,  and  under  a  given 
pressure,  is  a  constant  quantity.  When  a  wind,  &ere- 
fore,  loaded  with  vapour,  has  to  pass  over  a  lof^  ridge* 
of  mountains,  it  is  blended  with  the  colder  air  at  the 
summit,  by  which  means  its  temperature  is  reduced; 
The  vapour  which  it  carries  along  with  it  can  no  long, 
er  exist  at  the  reduced  temperature,  and  is  deposited 
in  the  shape  of  rain.  The  extrication  of  heat  whidi  is 
tJius  produced,  contributes  to  increase  the  temperature 
of  the  windward  side  of  the  mountain.  After  this 
|>rooesa  has  taken  place,,  the  air  which  composes  the 
current  of  wind  is  carried  along  in  a  dry  state,  and 
imbibes  in  its  passage  over  the  country  to  the  leeward. 
AS  much  moisture  as  it  can  retain ;  by  which  means 
the  temperature  is  there  diminished. 

These  remarks  lead  us  to  the  consideration  of  anr  as 
tbe  medium  of  humidity.  A  striking,  though  common, 
Appearance  connected^  with  this  subject  excited  the  at- 
tention of  Dr.  Hutton,  who,  by  endeavouring  to  ex-^ 
plain  ity  was  led  to  the  formation  of  his  theory  of  rain. 


It  is  the  breath  of  animals  becoming  visible,  in  being  Poeums. 
expired  into  an  atmosphere  which  is  cold  or  moist,  and  ^^^b- 
the  transformation  of  steam  into  the  state  of  mist,  when  "•'V^"^ 
mixed  with  air,  which  is  of  a  colder  temperature.  He 
considers  the  air  inspired  by  an  animal  as  a  menstruum 
dissolving  water  upon. the  warm  and  humid  surface  of 
the  lungs,  until  it  has  become  saturated.  When  this 
solution  is  expired,  it  may  be  ciooled  down  so,  that, 
according  to  the  known  laws  of  condensation,  water 
may  be  separated  from  the  menstruum,  and  become  vi- 
sible by  reflecting  light  In  like  manner,  water  may 
be  rendered  an  invisible  elastic  fluid  by  means  of  heat 
idone.  Butt  he  observes,  when  breath  or  steam  be- 
come visible  in  mixing  with  the  atmosphere,  this  effect 
is  not  produced  in  consequence  of  the  general  princi- 
ples of  heat  and  cold,  but  requires,  for  its  explanation, 
Che  knowledge  of  a  particular  law,  viz.  that  the  capaci- 
ty of  air  for  moisture  does  not  increase  at  the  same 
rate  with  its  temperature. 

To  verify  this  law,  it  may  be  proper  to  attend  to 
the  several  suppositions  of  which  the  case  can  admit, 
and  these  are, 

-  I.  That  the  capacity  of  air  for  moisture  increases  at 
the  same  rate  with  its  temperature ;  or,  that  equal  in- 
crements of  heat  may  be  accompanied  with  equal  in* 
crements  of  dissolved  vapour. 

II.  That  the  capacity  of  air  for  moisture  varies  at  tt 
less  rate  than  its  temperature ;  so  that  when  the  tem- 
perature increases  by  equal  differences,  the  quantity  of 
vapour  which  can  be  absorbed  increases  by  differences 
continually  diminishing. 

III.  That  the  capacity  of  air  for  moisture  increases 
at  a  greater  rate  than  its  temperature,  or  that  equal  in- 
crements of  heat  may  be  accompanied  with  increasing 
increments  of  moisture. 

These  three  suppositions  may  be  represented  geo*  Platx 
metrically  in  the  following  manner.     Draw  the  straight  ccccLxTf.. 
line  CH  to  represent  the  therraometrical  seale,  and  let  ^*8«  ^f  * 
the  ordinates  to  it  represent  the  quantities  of  moisture 
which  the  air  may  imbibe  at  the  corresponding  tem- 
peratures, agreeably  to  the  three  hypotheses.    The' or- 
dinates to  the  straight  line  m  r  correspond  to  the  first 
supposition  which  has  been  made,  for  their  increments 
are  in  a  constant  ratio  to  the  increments  of  tempera- 
ture; those  belonaing  to  the  curve  mgi  ir,  which  ia 
concave  towards  CH,  correspond  to  the  second  suppo* 
sition,  for  their  increments  are  in  a  less  ratio  than  the 
increments  of  temperanire ;  and  those  belonging  to  tbe 
convex  cnryemdefr,  relate  to  the  third  supposition, 
for  their  increments  increase  in  a  greater  ratio  than  the 
increments  of  temperature.    Let  us  now  consider  these 
three  rates  of  aqoeoua  solution,  with  a  view  to  know 
the  effects  of  mixing  together  saturated  portions  of  the- 
atmosphere  of  different  temperatures.    For  this  pur- 
pose, it  may  be  observed  that  the  ordinates  of  the 
straight  line  m  r  will  idways  represent  the  quantity  ot 
vapour  which  belongs  to  a  unit  of  the  mixture,  whe- 
ther it  can  be  held  in  solution  by  it  or  not. 

-  On  the  first  supposition,  let  a  portion  of  saturated' 
air,  at  the  temperature  of  40%  be  mixed  with  an  equal ' 
portion  of  saturated  air  of  the  temperature  of  10*.   The  > 
moisture  contained  in  the  former  is  expressed  by  r  b, 
and  that  contained  in  the  latter  by  m  a.    The  tempera- 
ture of  the  compound  is  obviously  25^ ;  and  the  quan-. 
tity  of  vapour  which  air  of  this  temperature  can  hold 
in  solution  is  expressed  by  po.    But  p  o  is  precisely  the 
quantity  of  vanour  whicb  belongs  to  a  unit  of  the  mix- 
ture ;  hence  tne  mixture  remains  stiU  •  saturated*  but* 
deposites  none  of  its  moisture.    In  Uke  manner,  two. 
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Ptieuma-  parts  of  the  temperAture  of  10°,  combined  with  one  of  ed  aasembty,  when  tbe  odmpeiiy  wag  mSemg  ftm  Panai. 

^!!L^  40^  will  produce  a  compound  of  the  temperature  of  the  closencM  of  the  room,  a  gentkman  hnke  a  win-     ^ 

'^         S0%  still  saturated  without  any  excess  of  vapour.   Eve-  dow  for  relieft  whereupon  the  cold  air  rushing  in  form* 

ry  mixture,  therefore,  according  to  this  law,  will  be  ed  a  visible  drcumgyratioa  of  a  white  snowy  aub- 

found  equally  saturated  as  are  its  constituents,  and  will  stance. 

have  neither  excess  nor  deficiency  of  the  dissdved  sub-  To  these  facts  we  may  add  another  j^roof  in  confinn- 

atance.  ation  of  this  law,  and  the  theory  which  it  supports,  firom 

On  the  second  supposition,  let,  as  before,  a  saturated  the  recent  discoveries  which  have  been  made  in  Htgbo- 

portion  of  air,  of  the  temperature  40®,  be  combined  with  sf  btrt.   By  referring  to  that  article.  Vol  XI.  p.  577,  i 

another  saturated  portion  of  the  temperature  iO^    The  39,  we  there  find  the  maximum  quantity  of  vapour  which 

temperature  of  the  mixture  is  obviously  25*  ;  and  the  can  be  held  in  solution  by  a  cubic  inch  of  air,  at  all  the  id. 

quantity  of  mpisture  which  air  of  this  temperature  can  termediate  temperatures  between  I*'  and  100°  Fahren* 

fiold  in  solution  is  expressed  by  k  o.    But  tbe  quantity  heit.  It  may  be  observed,  that  the  temperatures  incresse 

of  moisture  belonging  to  a  unit  of  the  mixture,  is  ex-  by  equal  differences,  whereas  the  quantities  of  motatnre 

pressed  by  po;  hence  the  mixture  will  be  capable  of  increase  by  differences  continually  augmenting;,  agree* 

absorbing  an  additional  portion,  which  is  represented  ably  to  the  law  whidi  has  been  adopted.    The  appli- 

by  kp.    In  like  manner,  we  will  find  that,  according  cation  of  the  law  to  the  theory  may  a]so  be  illustrated 

to  this  law,  upon  mixing  together  any  quantities  of  sa-  by  the  table  which  is  there  given.    Let  us  suppose  thst 

turated  air,  the  compound  will  always  have  a  capacity  saturated  air,  of  the  temperature  of  60*,  is  combined 

for  more  moisture.  with  an  equaJ  portion  of  saturated  air  of  the  tempera* 

Capacity  of     On  the  third  supposition,  let  a  saturated  portion  of  ture  of  80°.    The  weight  of  vapour  which  a  cubic  incb 

air  for         gir,  of  the  temperature  40^  be  united  with  another  sa-  of  the  former  contains  is  .00338832  girai°s»  uid  the 

moUture     turated  portion  of  the  temperature  10*.    The  tempera-  weight  which  a  cubic  inch  of  the  lifter  contains  is 

than'its  ca-  ^^^^  ^^  ^^®  mixture  is  obviously  25* ;  and  the  qoanti-  .00623919  grains.  ^  By  taking  an  arithmetical  mean  of 

pacity  for    ^  of  moisture  which  air  of  this  temperature  can  hold  these  two  quantities  we  have  .00481375  ^T^ins,  the 

heat.          in  solution  is  expressed  byeo.    But  the  quantity  of  weight  of  vapour  which  belongs  to  a  cubic  mch  of  the 

moisture  belonging  to  a  unit  e>f  the  mixture  is  ex-  niixture.    But  at  the  mean  temperatore  70°,  which  is 

pressed  by  p  o ;  hence  a  portion  of  it,  expressed  by  p  e,'  that  of  the  mixture,  the  weight  of  vapour  which  can  be 

must  be  aeposited  in  the  form  of  dew  or  water.    In  held  in  solution  is  only  .00461639-    Hence  it  appears 

like  manner,  we  shall  find  that,  upon  mixing  together  that  from  every  cubic  inch  of  th&  compound  there  mi^ 

any  quantities  whatever  of  saturated  air,  provided  they  be  precipitated,  in  the  form  of  water,  a  portiao  of  va> 

are  of  different  temperatures,  a  deposition  will  always  pour  whose  weight  is  .00Q19736  grains. 

be  found  to  take  place.  Had  the  capacity  of  air  for  moisture  increased  in  the 

From  these  considerations,  it  appears  that  the  third  same  ratio  with  its  increase  of  temperature,  no  deposi- 

hypothesis  is  the  only  one  which  serves  to  explain  the  tion  could  have  taken  place,  unless  by  a  dimioution  o£ 

phenomena  of  breath  and  steam  becoming  visible  on  heat  after  the  whole  atmosphere  had  become  saturated. 

being  mixed  with  air  which  is  colder  than  themselves.  The  summer's  heat  would  have  only  caused  the  atmos- 

It  also  explains  the  various  appearances  which  may  phere  to  imbibe  moisture,  but  would  never  have  been 

occur  in  mixing  together  several  portions  of  air  more  attended  with  rain.     Stores  of  humidity  would  thus 

or  less  saturated  with  moisture.    For,  however  cold  have  been  accumulaUng  during  the  time  when  they 

the  component  parts  of  the  mixture  may  be,  Uiey  do  could  have  been  most  beneficially^  expended,  and  would 

not  necessarily  form  a  visible  condensation  on  being  have  been  reserved  until  the  winter,  when  the  rigour 

cmnbined.     To  produce  this  effect,  it  is  necessary  that  of  the  season  would  have  produced  deluges  of  rain. 

they  hold  in  the  aggregate  as  much  vapour  in  solution  According  to  the  present  constitution  of  thing^  how- 

as  will  saturate  the  unit  of  mixture  at  the  temperature  ever,  heat,  which  renders  the  air  a  better  recipient  for 

to  which  they  are  reduced.    On  this  account  it  is,  that  moistiure,  also  creates  currents  in  it  of  different  terapc- 

during  summer,  although  the  air  contains  generally  ratures,  so  that  we  have  refreshing  rains  even  when  the 

much  more  moisture  than  it  does  in  winter,  the  breath  atmosphere  has  its  greatest  capacity  for  humidity. 

of  animals  is  not  perceptible.     For  then  the  air  is  of  a  This  theory  also  points  out  to  us  another  bnutifnl 

higher  temperature,  and  its  capacity  for  moisture  is  arrangement  in^  the  constitution  of  the  earth.^   Every 

consequently  greater  than  during  the  winter  season«  so  thing  which  has  a  tendency  to  promote  the  mixing  to* 

that  it  is  able  to  retain  in  solution  the  vsporous  par«  gether  of  currents  whose  temperatures  are  different  is 

tides  which  are  exhaled.  fi^vourable  to  the  production  of  rain.    Thus  mountains 

liiuftra-          Havinff,  upon  these  general  principles,  selected  that  the  most  barren  have  an  influence  upon  the  fertility  of 

tioof  oftbU  law  which  alone  can  explain  the  atmospherical  pheno-  the  surrounding  plains;  for,  by  opposing  the  course  of 

fact.           menon  of  visible  mist.  Dr.  Hutton  then  proceeds  to  a  moist  current  of  wind,  they  cause  it  to  ascend  to  a 

employ  it  as  the  foundation  of  his  theory  of  rain.     He  colder  region,  where  it  produces  clouds  or  rain.    That 

remarks,  that  the  most  convincing  experiment  in  fa-  the  clouds  which  surround  mountains  are  chiefly  form- 

vour  of  the  theory  would  be  to  have  rain  or  snow  pro-  ed  in  this  manner  may  be  learned  from  the  circum- 

duced  by  a  mixture  of  portions  of  the  atmosphere,  pro-  stance,  that  the  most  experienced  seamen  always  con- 

perly  conditioned  for  the  condensation  of  the  contained  sider  the  s^ppearance  of  a  cloud  at  a  distance  as  an  indi* 

vapour.    An  instance  of  this  is  adduced  by  him  from  cation  of  an  island  or  lofty  land.     Previous  to   Dr, 

M.  de  Maupertuis,  who  observes,  that  at-  Tomea,  upon  Button's  theory,  the  explanation  given  of  this  fact  was, 

the  opening  of  a  door,  the  external  air  immediately  that  the  clouds  were  attracted  towards  the  mountains 

converts  the  warm  vapour  of  the  chamber  into  snow,  by  electricity ;  an  opinion  which  is  altogether  faoclfaL 

which  appears  in  what  he  calls  '*  de  gros  tourbillons  According  to  Dr.  Hutton's  theory,  the  clouds  pro* 

blancs."    A  simiUr  appearance  has  been  observed  by  duced  in  this  manner  should  be  formed  at  a  Icsa  or 

Dr»  Robison  to  take  place  at  Petersburgh.    In  a  crowd-  greater  elevation,  depending  upon  the  humidity  of  the 
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leuaa.  wind.   Thus,  should  air  of  the  tenperatare  of  60*  form  winter.    At  the  ktter  end  of  harvest,  when  the  tempe^i   Put um. 

^     a  cload  at  the  height  of  1500  feet,  we  may  mfer  that  rature  decreases,  it  is  condensed,  which  is  the  reason      ^*^*' 

^'^^^  .^  ^  .^.Ljj'^OO^,-^  that,  at  this  period  of  the  year,  the  air  generally  ap«  ^  ^  ^ 

Its  temperature  requires  to  be  reduced -j^  or  6  before  pea,,  to  be  saturated  with  moisture.    The  vapom 

the  moisture  which  it  contains  be  sufficient  to  saturate  ^^}^  ^^  reduced  to  the  form  of  water  give  out  heat» 
it.  But  by  inspecting  the  table  given  in  §  Sg.  Hygro-  and  tend  to  equahae  Uie  temperature.  On  the  other 
METRY,  we  find  that  the  weight  of  vapour  contained  n«™*.  dunng  wmter  the  absolute  quantity  of  moisture 
in  a  eubic  inch  of  saturated  air  at  the  temperature  of  ^ntemed  in  the  air  is  small.  At  the  commencement 
54-  is  .002280358  grains.  Hence  the  altitude  of  clouds,  of  spring,  therefore,  when  the  heat  of  the  sun  beghis 
together  with  the  temperature  of  the  air  from  which  ^  ^  ^^K  the  atmosphere  has  its  capacity  for  moisturie 
they  are  formed,  may  be  considered  as  dau  sufficient  increased.  This  occasions  a  tract  of  dry  weather  which 
for  determining  the  quantity  of  vapour  which  winds  "  ^^  «»^^  ^o'  the  labours  of  the  husbandman,  and 
contain.  When  the  wind  is  moist,  the  clouds  which  it  promotes  evaporation,  which  renders  the  passage  from 
occasions  are  always  low;  when,  on  the  other  hand,  it  is    winter  to  summer  gradual. 

comparatively  dry,  the  clouds  are  proportionably  high.         This  important  fluid,  which  forms  the  medium  of  Bitent  of 
hU.  Clouds  are  composed  of  small  spherules  of*  water,    ^^  ^^  moisture,  is  not  peculiar  to  the  globe  which  the  atmo. 

whose  diameters  ate'  so  small  that  they  are  prevented    ^^  inhabit.    We  have  already  seen  how,  from  iu  elas-  ■?!>«"• 
from  falling  through  the  air  on  account  of  its  resistaacob    t^city,  it  must  extend  to  an  infinite  distance  from  the 
To  find  what  their  diameter^  must  be,  in  order  that  tlwy    euxh's  surface.    It  will  be  interesting,  however,  to  aC 
may  remain  sensibly  suspended  in  the  air,  we  have    ^^  «">'*  particularly  to  the  manner  in  which  it  exists 
only  to  take  the  expression  for  the  teraunal  vclodrir    *"  the  remote  regions  of  space.     It  is  obvious  that  the 

. atmosphere  partakes  of  the  diurnal  revolution  of  the 

e  ==  4    /il^ll  by  means  of  which  we  can  find  the  ra»    «»rth,  and  that  the  portion  of  it  which  is  in  contact 
^  »  with  the  earth's  surface  accompanies  it  with  the  same 

dius  of  a  sphere  corresponding  to  any  terminal  velocity,  velocity.  As  we  ascend  into  the  atmosphere  the, strata 
If  we  apply  it  to  the  small  gbbules  composing  mist  or  move  with  an  increased  velocity,  proportional  to  theiv 
clouds,  we  shall  find  that  their  diameter  must  be  about  distance  from  the  earth's  centre,  whilst,  at  the  same 
.00004  of  an  inch  in  order  to  fall  one  foot  in  twenty-  time^  their  gravitation  becomes  less.  From  this  it  ap- 
four  hours.  Thus  a  denser  fluid,  by  being  divided  into  P^f^s  that  there  must  be  a  certain  point  in  the  atrial 
exceedingly  small  portions,  is  made  to  float  in  a  much  fluid  where  the  centrifugal  force  will  be  equal  to  the 
rarer  fluid,  and,  by  the  agitations  of  the  latter,  is  waft-  centripetal  force>  so  that  the  particles  wiii  have  no 
ed  from  one  place  to  another,  in  order  to  produce  the  weight  whatever.  Beyond  this  point  the  aerial  parti* 
moat  beneficial  efiects.  When  clouds  subside  in  an  at«  des,  if  they  have  a  rotatory  motion  at  sll,  will  alwaya 
mospfaere  saturated  with  moisture,  the  particles  of  va«  recede  in  a  curve  of  the  spiral  form  from  the  earth's 
pour  conglomerate,  and  thus  acquire  a  greater  terminal  centre.  Their  places  will  be  occupied  by  other  parti- 
velocity.  It  is  in  this  manner  that  drops  of  rain  are  d^s,  which  will  distend  themselves,,  from  their  elastic 
formed ;  when,  on  the  other  hand,  they  subside  into  a  nature,  into  the  vacant  space.  These,  in  their  turn^ 
warmer  stratum  of  the  air,  the  vapour  is  re«.dis8olved,  will  begin  to  withdraw  themselves  from  the  earth's  cen^ . 
and  the  clouds  disappear.  When  this  operation  takes  tre,  and  thus,  in  the  progress  of  time,  the  atmosphere 
place  near  to  the  earth's  surfiice,  the  particles,  on  ac«  which  surrounds  our  globe  will  float  away  into  the 
count  of  the  small  space  through  which  they  fall,  de-*    ^>^ty  regions  of  space. 

scend  in  a  very  minute  shape,  and  form  dew.  '  The        To  avoid  this  condusion,.  which  is  contrary  to  fact^  Tbt  sir  u> 
condensation  is  in  this  case  produced  by  cold  alone,    although  logically  deduced  from  the  principles  of  me-  acertsin 
During  the  day  a  quantity  of  moisture  is  absorbed  by    chanics,  it  will  be  necessary  to  retract  the  supposition  height  po»- 
the  heated  atmosphere,  which  csnnot  be  retained  by  it    which  has  been  made,  of  the  aerial  partides  having  a  '^"^  ^^^ 
at  the  temperature  to  which  it  is  reduced  during  the    rotatory  motion  beyond  that  point  where  their  gravna-  ^^*^ 
night.   It  is  a  curious  fact,  that  the  greatest  cold  which    tion  is  just  sufficient  to  preserve  them  in  a  circular  or-  [hc^'^"|L 
can  happen  upon  any  night  may  oe  predicted  with    bit  around  the  earth's  centre.    Beyond  this  point,  we      ^ 
very  considerable  precision  during  the  preceding  day.    must  conceive  that  the  whole  extent  of  space  is  occupied' 
For  this  purpose  we  have  only  to  observe,  by  a  hygro-    by  an  elastic  fluid  at  rest,  which  is  capable  of  repress- 
meter,  the  quantity  of  moisture  which  the  atmosphere    ing  the  expensive  force  of  the  particles  which  compose 
contains,  and  calculate  the  temperature  at  which  it  will    the  terrestrial  atmosphere.    To  render  admissible  the 
deposit  it ;  this  will  be  found  upon  trial  to  be  the  mi*    existence  of  such  a  fluid,  however,  it  must  be  shown 
nimum  temperature  of  the  night    The  heat  j[iven  out    that  its  elastidty  is  not  required  to  be  so  great  as  to 
by  the  condensation  of  the  vapours  existing  m  the  at-    retard  or  derange  tlie  motions  of  the  celestial  planets. 
moaphere  appears  to  set  a  limit  to  the  reduction  of    For  although  barometrical  observations  point  out  to  us 
temperature.     When  the  air,  accordingly,  is  in  a  com-    that  the  density  of  the  atmosphere  remains  unaltered, 
paratively  dry  state,  it  may  be  expected  that  this  coun«    and  direct  us  to  some  cause  by  which  it  is  prevented 
terftCting  cause  will  be  less  powerful,  and  that  the  cold    from  dissipating  by  means  of  its  elasticity  ana  rotatory 
will  be  severe ;  whereas,  on  the  contrary,  when  the  air    motion,  yet  at  the  same  time  the  celestial  motions  re- 
ij  moist,  it  may  be  presumed  that  the  nocturnal  tem-    quire  that  this  cause  should  not  be  such  as  to  interfere 
perature  will  be  high.     In  this  manner,  the  same  pro-    with  their  regularitv.    If  the  cause  by  which  the  atmo- 
oeaa  which  moderatea  the  temperature  of  the  day  tends    sphere  be  restrained,  be,  as  is  conceived,  an  attenuated 
to  increase  that  of  the  night,  and  preserve  a  uniformity    nuid,  which  occupies  the  whole  extent  of  space,  its 
which  is  necessary  for  maturing  the  fruits  of  the  earth, .  elastidty  and  density  must  be  the  same  as  the  elastici* 
The  seme  causes  also  moderate  the  change  from  the  in-    ty  and  density  of  our  air  at  the  point  where  its  gravity 
tenae   heat  of  summer  to  the  severe  cold  of  winter,    is  in  equilibrium  with  its  centrifugal  force.     In  order  to 
During  sumpoer  the  absolute  quantity  of  moisture  con-    determine  this  point,  let  its  distance  above  the  earth's 
teined  in  the  atmosphere  is  much  greater  than  during    surface  be  «,  and  the  radius  of  the  earth  be  r,  then  the. 
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Pneum.  space  dascribed  by  the  centripetal  force  in  1"  at  the 

ties.  i     r     \* 

heights,  will  be  (— - — )  x  16^,  feet.    Bat  the  arch 

V  +  «/ 

described'by  the  rotatory  motion  of  the  aerial  particles 
at  the  height  x  in  V'^  is 

girr(r4-x)  X  5280  , 
r  X  86400 ^*^*- 

When  a  body  revolves  in  a  circle,  the  diameter  mul- 
tiplied into  the  space  described  by  the  influence  of  the 
centripetal  force  in  a  second,  is  equal  to  the  square  of 
the  arch  described  by  the  moveable  in  a  second,  or 

2r*  X  5280X16^1    _   ^gy  .r  +  j.  S280\» 


=  f 


(r  + j:)  "■    V  8B4W  / 

hence  r-|-ff=26600,  and  x=22610=:about  6  radii  of 
the  earth.    . 

We  may  conclude,  that  at  this  great  height  the  den- 
sity of  the  air  can  oppose  no  resistance  to  the  planetary 
'  motions ,  for  even  at  the  comparatively  small  height  of 
500  miles,  its  rarity  is  so  great,  that  a  sphere,  having 
its  diameter  equal  to  that  of  Saturn's  orbit,  could  contain 
as  much  of  it  as  would  occupy  only  a  cubic  inch,  were 
it  reduced  to  be  of  the  same  density  with  the  air  at  the 
earth's  surface.    The  density  at  the  height  of  22,610 
miles  is  inconceivably  less,  and  cannot  sensibly  affect 
the  planetary  motions  after  the  lapse  of  millions  of 
years. 
Dr.  WoUa-     This  attenuated  fluid  which  compiiesses  our  atmo- 
ston's  ar-    sphere,  will  occasion  atmospheres  around  all  the  other 
gumenti     planets.    For,  if  its  existence  be  admitted,  we  know 
*^d*fi''*  ^^"'^''^  ^^  ^^^  of  gravitation  that  it  must  be  collected  and 
extent  of    condensed  by  the  attractive  force  of  these  bodies.    Ac* 
the  atmo-   cordingly,  astronomers  have  observed  appearances  in 
sphere.       almost  every  planet  of  our  system,  which  can  only  be 
expliuned  by  the  existence  of  an  atmosphere  around 
them.    Before  proceeding  to  state  them,  however,  it 
may  be  necessary  to  attend  to  an  argtmient  advanced 
by  Dr.  WoUaston,  against  the  existence  of  atmospheres' 
about  the  sun  and  Jupiter.    '*  Assuming  the  sun's  mass 
as  SSO,000  times  that  of  the  euth,  and  his  radius  111.5 
times  that  of  the  earth,  he  finds  that  the  distance  froin 
the  sun's  centre,  at  which  his  atmosphere  will  have  a 
density  fully  equal  to  our  own,  and  therefore  capable 
of  reft^cting  a  ray  of  light  more  than  a  degree,  is  sr 
\/SSO,000  =  575  times  the  earth's  radius  ;  that  is,  a 
point  whose  angular  distance  from  the  sun's  centre  is 
15'  19^  X  5.15=1-  21'  \Ol'r— Edinburgh  Philosophical 
Journal,  No.  XIII.  p.  159.    But,  according  to  seve- 
ral  observations  made  by  himself  and  other  astronomers, 
the  heavenly  bodies  have  not  been  found  to  be  refract- 
ed when  much  nearer  than  this  to  the  sun's  centre. 
'It  may  be  objected  to  this  argument,  that  the  tempera- 
ture at  the  sun,  and  at  the  earth's  surface,  is  supposed 
to  be  the  same.    If  it  be  reasonable,  however,  to  as- 
sume that  the  temperature  of  the  sun  is  much  greater  * 
than  that  of  the  earth,  it  must  be  admitted  that  the  sun*s 
atmosphere  la  not  so  dense  as  has  been  here  concluded. 
For  if  we  suppose  the  temperature  of  the  sun  to  be  only 
eight  times  the  mean  temperature  of  the  equator,  its 
ati^osphere  will  have  only  half  the  density  which  is 
ascribed  to' it    But,  as  the  solar  temperature  must  be 
much  higher  than  this,  it  may  be  presumed  that  the 
solar  atmosphere  will  be  so  much  rarefied  by  means  of 
tt,  that  any  refraction  which  it  may  occasion  will  not 
be  pereeptible  unless  when  a  body  approaches  much 
nearer  to  the  disc  than  has  been  hitherto  observed. 
-  His  argument  drawn  from  the  eclipses  of  Jupiter's 


satellites  is  not  open  to  the  same  olgeetioD;  weihiQ  htm 
therefore  state  it  along  with  the  condusion  which  be    ^ 
deduces  from  it    ''  These  bodies  advance  TsgiilulT,^^V>i 
and  without  any  retardation,  from  refraction  to  the  very 
disc  of  the  planet ;  so  that  Jupiter  cannot  poness  thst 
extent  of  atmosphere  which  he  is^  capable  of  sttnctmg 
to  himself  from  an  infinitely  divisible  medium  filling 
space.    For,  taking  Jupiter's  mass  at  S09  tima  Chat  of 
the  earth,  and  his  diameter  at  1 1  times  thst  of  the 
earth,  then  \/309=17*6  times  the  earth's  rtdiuss 

17  6 

--^=:  1.6  times  his  own  radius,  which  will  be  the 

distance  from  his  centre  at  which  an  atmoiphere  equal 
to  our  own  should  produce  a  refraction  of  l\  To  the 
fourth  satellite,  this  distance  would  subtend  sn  angle 
of  about  S"  37' ;  so  that  an  increase  of  density  to  3.5 
times  our  common  atmosphere  would  be  more  than 
sufficient  to  render  the  fourth  satellite  visible  to  u 
when  behind  the  centre  of  the  planet,  «nd  cooaeqaeot- 
ly  to  appear  on  both  or  all  sides  at  the  same  time." 
Hence  Dr.  Wollaston  concludes,  that  the  earth^a  atmo- 
sphere is  of  finite  extent,  limited  by  the  weight  of  si* 
timate  atoms  of  definite  magnitude,  no  longer  diviaible 
by  repulsion  of  their  parts. 

Allowing  this  fact  to  have  its  full  weight,  finrtheMr. 
subject  can  only  admit  of  probable  reasonirig,  ssveSc<vt>^'< 
cannot  assign  the  temperature  at  the  surface  of  Jofnter,  ^^^* 
we  now  proceed  to  state  some  phenomena  whiehcaa^'^ 
only  be  accounted  for  by  conceiving  the  planets  to  be 
surrounded   by   atmospheres.     In  the*  Fkilotopkied 
Transactiofu,  vol.  Ixxui.  Mr.  Schroeter  details  theob> 
servations  which  he  made  respecting  Venus  snd  the 
Moon,  from  which  he  infers  the.  existence  of  anatnio* 
sphere.     We  shall  give  a  brief  outline  of  his  obeem- 
tions,  reasonings,  and  conduaions. 

His  observations  on  Venus  for  this  puipoae,  com- 
menced on  the  9th  of  March,  1790,  when  the  pbaet 
was  very  near  to  her  inferior  conjunction.  Toe  ap 
pearance  wbJch  it  presented  to  him  is  sketched  m 
PUte  CCCX?LXVI.  fig.  22.  The  southern  cusp  did  ooc  Pun 
appear  precisely  of  its  usual  circular  form,  bat,  as  repce-ccccun 
sented  at  a,  inflected  in  the  shape  of  a  hook,  beyond  the  F^^ 
luminous  semicircle  into  the  dark  hemisphere  of  the 
planet.  The  northern  cu^  was  terminated  at  i,  in  tbe 
same  tapering  manner  aa  the  southern,  but  did  not  ex- 
tend in  its  bright  luminous  state  into  the  southern  he- 
misphere. From  its  point,  however,  tiie  light  of  which, 
though  gradually  fading,  was  yet  of  aufficieot  brigfau 
ness,  a  streak  of  glimmering  light  proceeded  into  the 
dark  hemisphere  from  6-  to  c,  which,  though  intercDil* 
tent  as  to  intensity,  was  of  permanent  duration,  and,  al- 
though very  faint,  could  be  seen  by  a  telescope  magai*  ' 
fying  74.95  times.  This  light  seemed  to  twinkle  in  va- 
rious detached  portions,  and  appeared  throogfaoat  ikA 
only  very  faint,  when  compared  with  the  ligot  at  the 
point  of  the  cusp,  but  also  of  a  very  peculiar  kind  of 
faintness,  verging  towards  a  pale  greyiah  hue.  Its  ap- 
pearance, in  short,  was  as  faint  as  the  dark  limb  of  the 
moon  three  days  after  and  before  the  new  moon,  when 
it  is  illuminated  by  rays  reflected  from  the  earth.  The 
apparent  diameter  of  the  planet  was,  by  means  of  the 
projecting  table  and  the  mean  oT  several  observatiooi, 
all  of  which  agreed  to  within  1^  found  to  measure  59* ; 
but  the  greatest  breadth  of  the  illuminated  part  did  not 
exceed  2.6^'. 

r  On  the  ibllowuig  evening  he  repeated  hb  obaenrs- 
tions,  when  he  perceived  that  the  southern  coip  htd 
stiU  its  luminous  prolongation,  thoagh  not  quite  so  dis^ 
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tlnct  as  on  the  precedmir  ntght.    He  also  perceived,  cause  the  twilight  which  must  have  existed  at  this    Pntumi- 

that  both  cuspS^  bbt  chiefly  the  northern  one,  had  now  part  would  be  ech'psed  by  the  miich  greater  brightness      ^^*^'- 

most  evidently  a  faint  tapering  prolongation  of  a  bluish*  of  the  light  immediately  derived  from  the  sun^  in  the  ^^^"^"^^^ 

grey  cast^  which,  gradually  fading,  extended  along  the  same  manner  as  in  our  earth,  mountains  that  face  the 

dark  heiA^sphere,  so  that  the  luminous  part  of  the  limb  rising  or  setting  sun  are  known  to  darken  the  twilight 

was  considerably  more  than  a  semicircle.  On  theeven«  that  ought  to  illuminate  the  regions  situated  behind 

ingofthe  11th  of  March,  the  same  appearance  was  them. 

again  presented  to  his  notice.    He  repeated  his  obser^  From  the  length  of  the  streak  of  light  which  pro- 

vations  on  the  subsequent  eveningy  and  ascertained  the  ceeded  from  the  two  cusps,  he  deduces  certain  in- 

followitig  facts :  ferences  concerning  the  constitution  of  the  atmosphere 

I.  That  the  faint  streak  at  the  northern  cusp,  as  re-  of  Venus.  The  length  of  the  streak  was  found  to  be 
presented  by  6  c  in  the  figure,  extended  at  least  %"  of  8^  of  -such  parts  as  the  apparent  diameter  contained 
a  degree  along  the  limb  of  the  dark  hemisphere.  60^     The  arch  consequently   correspondipg  to  this 

II.  That  the  prolongation  of  the  southern  ciisp  mea«  chord,  is  15°  19'*  This,  however,  must  not  be  un- 
sured  likewise  full  8'^  its  inflected  hooked  form  appear-  derstood,  as  the  extent  of  the  twilight  at  the  surface 

ing  now  very  distinctly;  and,  of  Venus.     For  let  *  (Fig.  23.  Plate  CCCCLXVI.)  P'-atk 

II  (.  That  the  apparent  diameter  of  Venus  subtended  be  the  sun's   place,  T  that  of  the  earth,   and  c  the  S!:^^^^^'' 

an  angle  of  between  59  and  60"  *.  centre  of  Venus.    Join  these  three  points.    In  the    '^ 

The  planet,  after  these  measurements  were  taken,  plane  of  the  triangle  thus  formed,  describe  a  circle 

was  approaching  too  near  its  conjunction  to  admit  of  FABGrGD  to  represent  a  projection  of  Venus ;   and 

farther  observations.     This  phenomenon  occurred  on  draw  the  diaifkieters  F6,  AC^  perpendicular  to  the  lines 

the  18th  day,  at  4  P.M.  Oh  the  23d  day, at 5 hours  10^  Sc,  Tc  respectively.     It  is  obvious  that  FDG  is  a 

in  the  morning,  M.  Schroeter  resumed  his  observ&>  pre^tion  of  the  illuminated  half  of  Venus,  and  that 

tions,  when  the  same  enwination  of  light  was  again  per-  C  c  G  is  a  projection  of  that  part  of  her  disc  which  is 

ceived ;  it  continued  visible  to  him  until  the  30th,  when  visible  to  an  observer  at  the  earth.    Let  us  suppose 

all  traces  of  it  disappeared.  that  the  twilight  extends  beyond  FG  to  hi,  then  it  will 

Upon  these  observations  he  institutes  the  following  appear  to  extend  from  the  cusps  to  the  diametery*c  =:  - 

reasoning.    As  Venus,  like  the  Moon,  cannot  be  said  to  15®  19'*  To  deduce  from  this  quantity  the  true  breadth 

jpeceive  some  light  on  its  dark  side  from  the  earth,  or  of  the  twilight,  or  the  arch  whose  pro|ectfon  is  fg^ 

any  other  heavenly  body,  it  follows  that  these  streaks  we  must  know  in  the  right-angled  triangley*c  g  two  of 

of  light  must  either  proceed  immediately  from  the  sun,  the  parts. 

being  occasioned  by  the  illumination  of  the  tops  of  a  ^y  means  of  the  heliocentric  longitude  of  Venus  and 

ridge  of  lofty  mountains,  or  else  result  from  an  atmo-  of  the  earth,  we  can  find  their  difference*    With  this 

sphere  in  Venus,  which  refracts  the  rays  proceeding  datum,  and  the  heliocentric  latitude  of  Venus,  we  can 

from  the  sun,  so  as  to  fall  upon  the  dark  hemisphere  of  determine  the  angle  cST.     In  the  triangle  cST,  we 

the   planet,  and  produce  an  effect  analogous  to  our  have  the  radii  vectores  of  Venus  and  the  ear$h,  yiz/ 

twilight.  S  c,  ST,  as  also  the  included  angle  c  S  T,  from  which 

To  overturn  tlie  first  hypothesis,  he  remarks,  we  can  determine  the   angle  S  c  T.     The  Supple- 

I.  Th^t  this  light  does  not  appear,  as  on  the  moun-  raent  of  this  angle  is  the  angle  Bo  T  =  gc/I  Mr. 
tains  Leibnitz  and-Doerfel,  in  the  moon,  in  single  de^'  Schroeter  finds  this  quantity  to  be  17^  49'  45^  In  the 
tached  and  distant  points,  but  as  a  continued  streak  of  right  angled  spherical  tnangley*cg,  he  then  has^o 
light  proceeding  from  the  extremities  of  the  cusps,  and  and  angle y*cg  given,  to  find^g,  which  he  calculates 
continuing  along  the  limb  of  the  dark  hemisphere  to  a  to  be  4''  38'  30%  the  breadth  of  the  twilight.  This 
distance  of  about  8%  or  in  proportion  to  the  appai«nt  computation  leads  us  to  remark,  that  the  breadth  of 
diameter  of  the  planet  15^  19^01*  its  circumference.  the  twilight  cannot  be  observed  at  any  other  point  of 

II.  That  were  this  the  light  of  the  illuminated  sum-  the  terminating  border,  except  the  cu^s,  because  it 
mits  of  a  chain  of  mountains,  it  would  not  appear  so  only  amounts  to  2.45  seconds,  and  is  eclipsed-  by  the 
even^regularly  connected,  and  spherical  as  we  behold  it.  superior  brightness  of  the  adjacent  luminous  hemi- 

II  I.  That  this  light  is  extremely  faint,  and  forms  as  sphere.     Even  at  the  exti'emity  of  the  cusps,  it  cannot 

great  a  contrsst  with  the  whitish  and  more  vivid  light  be  seen,  unless  for  a  few  days,  before  and  after  the  in- 

of  the  cusps,  as  the  ash-coloured  light,  reflected  from  ferior  conjunction.    For  in  proportion  as  the  angle 

our  earth  on  .the  dark  limb  of  the  moon,  does  wiUi  the  fcg  increases,  amcefg  is  a  constant  quantity, ^c  will 

solar  light  on  its  phase.    Had  this  faint  streak,  like  diminish.   During  the  time  of  the  inferior  conjunction^ 

the  more  liyid  light,  been  an  immediate  emanation  therefore, /*€  is  a  maximum. 

from  the  sun,  the  light  in  the  dark  part  immediately  From*  the  success  which  attended  his  obs^rvaticma 

contiguous  to  the  points  of  the  cusps,  must  have  been  upon  the  atmosphere  of  Venus,  Mr.  Schroeter  was  led 

nearly,  pf  the  same  degree  of  brightness  as  the  points^  to  make  similar  observations  upon  that  of  the  moon, 

themselves,,  which  is  not  the  case.  From  what  has  been  already  stated,  it  appears  that  the 

After  having  concluded  that  this  phenomenon  is  no*  best  time  ifor  conducting  this  inquiry  is  aoout  the  time 

thing  less  than  a  twilight,  which  Venus  possesses  si-  of  new  moon.    Accordingly,  on  the  24th  4>f  February, 

milar  to.  our  own,  he  explains  the  reasonrof  the  hook-  1791>  two  days  and  twelve  hours  after  the  conjunction, 

ed  appearance  of  the  southern  cusp,  on  the  evei^ing  in  he  observed,  at.  the  extremities  of  the  lunar  .cusps^ 

which  he.  commenced  his  observations,  by  attributing  emanations  of  light,  having  a  faint  ash-coloured  ap> 

it  to  the  solar  light  illuminating  a  high  ridge  of  moun'  pearance,  precisely  similar  to  those  which  he  perceived 

tains,  which  was  situated  in  that  region.    The  ash-  in  Venus.     The  same  figure,  therefoce,^ which  was < em- 

coloured  stre<|k  was  not  visible,  oa  that  occaaion^  be-  ployed  by  us  to  illustrate  his  former  discovery,  will 

• 

••Though  Dr.  Qsnebd;  ia  the  88djroL  of  the  TrmmcUmut  crttidiesiOBS  of  8du€ittr'saimfisD%he  dosmot  dsay  tbaassnaey  sfdisis^- 

olwBrvatioiM. 
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dflo  tenre  to  explain  thtt  which  he  how  made.  The 
length  of  the  emanatioD  ^om  both  cusps  was  found  to 
be  the  same,  and  amounted  to  1'  2(/'.  The  apparent 
diameter  of  the  moon  was  also  measured,  and  found  to 
be  31'  18".  From  this  it  appears  that/c  is  the  pro* 
jectipn  of  an  arch  of  4*  58'  13".  Farther,  he  was  also 
able  to  measure  the  apparent  breadth  of  the  twilight, 
or  the  arch  whose  projection  inck;  this  he  found  to 
be  about  2".  By  cslcuiating  the  value  of  this  arch,  in 
the  same  manner  as  he  did  the  corresponding  one  upon 
the  disc  of  Venus,  he  obtained  the  same  result,  viz.  2" . 
The  true  breadth  of  the  twilight  of  the  moon  is  there- 
fore 99  34'  S6'\ 

From  these  observations,  the  reason  appears  why 
this  twilight  cannot  be  perceived  at  the  terminating 
border  of  the  falcated  phase,  and  why,  on  the  succeed* 
ing  evening,  it  disappeared  even  at  the  cusps.  From 
a  long  series  of  observationst  M.  Schroeter  has  been 
led  to  the  conclusion,  that  the  lunar  atmosphere  is  much 
rarer  than  that  of  Venus.  , 

Although  phenomena  similar  to  these  csnnot  be  oh* 
served  in  the  superior  nlanets,  yet  their  appearance  is 
such  as  can  leave  no  aoubt  that  an  atmosphere  ejusts 


around  them.  The  vatiationa  which  tsflce  place  in  ths 
aspect  of  Jupiter  and  Mars  can  only  be  accounted  for 
by  the  existence  of  clouds  hovering  around  tlieieb<^ 
dies.  The  former  appears  to  be  encircled  with  belti, 
or  aones,  parallel  to  its  equator,  of  various  degreei  of 
brightness,  which  are  probably  owing  to  di&rencet  in 
its  climate.  These  zones  are  not  of  a  oniform  bright* 
ness,  but  are  interspersed  with  spots,  which  plvnly 
move  from  east  to  west  Such,  perhans,  would  be  the 
appearance  which  our  earth  would  exnibit  to  a  ipe&. 
tator  stationed  in  another  planet  Mars  posicsiesan 
interesting  resemblance  to  the  earth,  haviaa  an  at* 
mosphere  which  appears  to  carry  clouds  anddepoiit 
anow.  Around  his  poles  there  is  a  white  appearance, 
which  begins  to  faue  away  when  they  are  for  lome 
time  directed  towards  the  sun.  These  analogia  lead 
us  to  believe  that  all  the  planets  of  our  ^stem  may  be 
the  residences  of  living  bieings,  who,  Uke  ouraelfci, 
have  Uieir  summer  and  winter  season,  their  day  and 
nigl\^;  and  whose  existence  may  be  supported  by 
breathing  the  same  air. 

PCESTUM.    See  Qitil  Abohitbctubx,  VoL  VI. 
p.  601,  602.  and  Plate  CLXXXVI. 
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w°*yL  Poetry,  Poesv,  is  a  term  derived  from  the  Greek 
Definitioa.  wiwrM,  wmrtf  of  iftw,  I  make,  intimating,  that  the  art 
which  it  denotes  was  regarded  of  unrivaUed  eminence, 
or  of  peculiarly  difficult  execution.  In  nothing  have 
critics  differed  and  disputed  so  much  as  about  the  de- 
finition ^f  this  divine  art,  each  succeeding  writer  re- 
jecting altogether,  or  essentially  qualifying,  the  defini- 
tion  given  by  his  predecessors.  The  father  of  criticism 
has  denominated  it  "  a  mimetic  or  imitative  art" 
Others*  have  characterized  it  as  *'  the  art  of  expressing 
our  thoughts  by  fictions,"  a  definition  supported  by  the 
authority  of  Aristotle  and  Plato.  Neither  of  these  defini- 
tions is  correct  The  former  is  defective,  inasmuch  as  it 
does  not  discriminate  poetry  from  other  arts  which  de- 
pend equally  on  imitation  ;  for,  not  to  mention  sculp- 
ture and  painting,  '*  an  imitation  of  human  manners 
and  characters,"  savs  an  excellent  critic,  '•  may  be  car- 
ried on  in  the  humblest  prose,  no  less  than  in  the  more 
lofty  poetic  strain."  The  latter  is  equally  defective, 
and  for  similar  reasons,  because,  though  fiction  be  one 
of  the  characteristics  of  poetry,  yet  many  of  the  hap- 
piest poetical  effusions  may  be  literally  descriptive  of 
real  life,  and  of  things  which  actually  exist ;  wnile  fic- 
tion forms  also  one  of  the  great  lineaments  and  features 
of  prose  as  well  as  of  poetical  composition.  There  have 
been  numberless  other  definitions  more  or  less  o^ee- 
tionable ;  but  that  given  by  our  countryman  Dr.  !Blair 
may  probablv  be  regarded  as  the  most  ju«t  and  com- 
prehensive that  has  yet  been  submitted  to  the  public, 
''that  it  is  the  language  of  passion,  or  of  enlivened  ima- 
gination, formed  most  commonly  into  regular  numbers." 
^'  The  historian,  the  orator,  the  philosopher,"  says  the 
same  author,  <'  address  themselves  for  the  most  part 
primarily  to  the  understanding;  their  direct  aim  is  to 
inform,  to  persuade,  or  to  instruct  But  the  primary 
aim  of  a  poet  is  to  please  and  to  move ;  and  therefore  it 
is  to  the  imagination  and  the  passions  that  he  speaks. 
He  may,  and  he  ought,  to  have  it  in  his  view,  to  in- 
struct and  to  reform ;  but  it  is  indirectly,  and  by  pleas- 
iof  and  moving,  that  he  aocompliahea  this  end.  Hia 
mmd  is  supposed  to  be  animated  by  some  interesting 


object  which  fires  his  imaginationi  or  engages  hit  pai-  P^c/^ 
sions ;  and  which,  of  course,  communicates  to  bit  styk  ^ 
a  peculiar  elevation  suited  to  his  ideas,  very  diffeient 
from  that  mode  of  expression  which  is  natural  to  the 
mind  in  its  calm  ordinary  state."    This  definition,  m> 
clearly  expressed,  and  so  admirably  illustrated,  may 
probablv  be  made  yet  more  simple  and  accurate  by  be* 
tng  rendered  more  minute.    And  poetry  may  therefore 
be  defined,  as  the  language  of  passion,  or  of  enlivened 
imagination,  expressed  in  the  most  el^ant  and  rich 
terms,  whether  in  regular  numbers  or  otherwise,  of* 
-namented  with  similies,  metaphors,  tropes,  figures,  epi- 
sodes, allegories,  and  hyperboles;  in  which  notion  sod 
imagination  may,  with  propriety,  be  indulged  bcTood 
the  strict  limits  of  truth  and  reality.    This  definitioo,       ^ 
we  presume,  is  free  from  the  defects  by  which  thoie       | 
quoted  above  are  characterized,  and  yet,  at  the  nme 
time,  combines  their  truth  and  excellencies. 

Verse  or  rc^lar  numbers,  it  is  evident,  are  not  essen- 1^ 
tial  to  the  existence  of  poetry.    Verse  ia,  we  grant,  the  f^ 
common  external  distinction  of  poetry,  and  probably   ^ 
mav  be  regarded  as  contributing  much  to  its  heaiity 
and  fascination ;  yet  poetry  consists  not  in  the  form  or 
dress  in  which  it  is  presented  to  the  eye  ;  it  oonnftiiB 
the  soul  and  spirit  by  which  this  form  ia  animated,  and 
which  imparts  to  it  all  its  native  fire.  There  is,  besidai, 
a  species  of  verse  scarcely  distinguiahable  from  prate, 
as  that  of  the  comediea  of  Terence ;  and  there  sre  ts- 
rious  productions,  apparently  written  in  prose,  of  so 
elevated  and  impassioned  a  character,  aa  virtually  sod 
undeniably  to  belong  to  the  highest  and  purest  kmd  of 
poetical  composition.   The  Telemachusof  Fenelon,and 
the  English  translation  of  Ossian,  will  at  once  oocor  to 
ever^  reader.    Hence  it  is,  since  verse  and  mose  sie 
not  inherentiy  and  radically  distinct,  but  like  light  sod 
shade  run  on  some  occasion  into  eadi  cvther,  mat  tfaeDfs^ 
exact  limit  between  poetry  and  eloquence  (the  art  pj"^^ 
closely  connected  with  poetrv)  cannot  with  pcectiionP^ 
be  determined.    They  bioth  depend  essentially,  thoogh 
probably  in  somewhat  different  dtgrte;  on  the  same 
principles^  on  deep  susceptibility  of  feeling,  on  boldness 
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'tttry*   and  originality  of  invention,  on  animated  and  figurative  vated  are  removed  from  the  state  of  rude  and  savage 
'T^  language.   The  exact  boundaries  of  the  two  arts^  there-  existence.  Hence  it  is  that  we  find  the  wild  Indians  of 
fore«  it  would  be  difficult,  and  at  present  we  have  not  America  employ  in  their  treaties  and  public  transao* 
time,  to  ascertain;  and  it  need  merely  be  mentioned,  as  tions^  bolder  metaphors,  more  splendid  gorgeousness  of 
one  of  the  greatest  distinctions  between  them,  that  style,  than  the  civilized^  nations  of  Europe  in  their  most 
study  and  discipline  are  more  necessary  in  the  one  than  elevated  poetical  productions.     Having  concluded  a 
in  the  other ;  or,  in  other  words,  that  to  an  orator,  treaty  of  peace  wim  the  Britbh,  the  ¥vfe  Nations  of 
whatever  be  his  natural  genius,  study,  education,  and  Canada  expressed  themselves  by  their  chiefs  in  the  fol- 
rigid  discipline,  are  indispensably  necessary ;  while  a  lowing  language.    "  We  are  happy  in  having  buried 
poet  may  attain  to  the  very  perfection  of  his  art  with-  under  ground  the  red  axe,  that  has  often  been  dyed 
out  education,  without  the  benefit  of  human  learning,  with  the  blood  of  our  brethren.    Now,  in  this  sOTt,  we 
merely  by  the  innate  force  of  genius  alone.    An  orator  enter  the  axe  and  plant  the  tree  <^  peace.    We  plant  a 
must  necessarily  be  a  student  and  a  scholar,  ere  he  can  tree  whose  top  wiU  reach  Uie  sun,  and  its  branches 
gain  distinction;  a  poet,  though  learning  and  reading  sjuread  abroad,  so  that  it  shall  be  seen  afar  off.    May 
may  be  useful,  may  i^ach  to  eminence  without  the  as-  its  growth  never  be  stifled  and  choked ;  but  may  it  shade 
sistance  of  either.   Homer  is  known  to  us  as  the  great-  bo£  your  country  and  ours  with  its  leaves !  Let  as 
est  of  all  poets  in  consequence  of  natural  endowments  make  fast  its  roots,  and  extend  them  to  the  utmost 
alone :  Demosthenes  enjoved  the  same  distinction  in  bounds  of  your  colonies.     If  die  French  should  come 
eloquence  as  the  result  of  numan  learning  and  the  most  to  shake  the  tree,  we  should  know  it  by  the  motion  of 
inflexible  study,  united  with  genius, — a  result  which  its  roots  reaching  into  our  country.    May  the  Great 
genius  of  itself  would  have  been  insufficient  to  accom-  Spirit  allow  us  to  rest. in  tranquillity  upon  our  mats, 
plish.  and  never  dig  up  the  axe  to  cut  down  the  tree  of 
ie  and      But,  though  verse  be  not  essential  to  poetry*  a  cer-  peace !  Let  the  earth  be  trod  hard  over  it  where  it  lies 
7       tain  melody  or  modulation  of  voice,  analogous  probably  buried.    Let  a  strong  stream  run  under  the  pit  to  wash 
^      to  verse,  seems  to  have  been  the  dress  in  which  poetiou  the  evil  away  out  of  our  sight  and  remembrance.    The 
composition  first  appeared.    So  correct  is  this  opinion  fire  that  had  long  burned  in  Albany  is  extinguished.  The 
that  poetry  and  music  are  allowed  by  all  to  have  had  bloody  bed  is  washed  dean,  and  the  tears  are  wiped 
'  the  same  origin.    "  The  first  poets  sung  their  own  from  our  eyes.    We  now  renew  the  covenant  chain  of 
verses;  and  hence  the  beginning  of  what  we  call  versi-  friendship.    Let  it  be  kept  bright  and  dear  as  silver, 
ficatioD,  or  words  arransed  in  a  more  artful  order  than  and  not  suffered  to  contract  any  rust.    Let  not  any  one 
prose,  so  as  to  be  suited  to  some  tune  or  melody.    The  pull  away  his  arm  from  it.''     (Cadwallader  Colden's 
liberty  of  transposition  or  inversion,  which  the  poetic  lluiory  qfiJu  Five  Indian  Naiions:) 
style  would  naturally  assume,  made  it  easier  to  form  Nor  is  this  a  solitary  and  unsupported  instance.    Of 
the  vrords  into  some  sort  of  numbers  that  fell  in  with  the  prindple  we  are  labouring  to  establish,  the  poems 
the  music  of  the  song.    Very  harsh  and  uncouth,  we  of  Ossian  afford  a  striking  illustration:  and  innumerable 
may  easily  believe,  these  numbers  would  be.  at  first,  other  references  might  be  made,  (see  particularly  an 
But  the  pleasure  was  felt ;  it  was  studied ;  and  versifi-  Essay  on  Sdavonic  poetry,  published  in  Letters  on  Po' 
cation  by  de^es  passed  into  an  art"    {Biair^s  Lecm  iand,  1828,  and  Von  Troll's  Letters,  on  Iceland,)  as  a 
iures,  \L  223.)    Music  and  poetry,  bein^  thus  coeval,  pnx^  how  inseparably,  in  rude  periods  of  sodety,  poe- 
continued  intimatdy  connected  till  music  began  to  be  try  is  connected  with  the  feelings  and  prindples  of 
.    studied  as  a  separate  art,  divested  of  the  poet's  song,  every  class  and  condition  of  men,  particularly  on  mov- 
and  formed  into  the  artifidal  and  intricate  combina-  inff  and  interesting  occasions.   Among  all  savage  tribes 
tions  of  harmony,  thus  losing  all  its  ancient  power  of  indeed  with  whom  we  have  yet  had  any  intercourse, 
inflaming  the  heirt  with  strong  emotions,  and  becom-  poetical  effusions,  rude  probably,  but  true  to  nature, 
ing  an  art  of  mere  amusement  among  polished  and  obtain  in  an  extraordinary  degree.    This  fact  has  been 
luxurious  nations.  established  by  the  minute  and  concurring  accounts  of 
of        The  origin  of  the  art  whieh  we  have  thus  endeavour-  travellers. .  Their  religious  rites  are  celebrated  in  song, 
ed  to  define  and  diaractf^rize,  must  be  referred  to  the  '  By  songs  they  lament  their  public  and  private  calamu 
remoteat  antiquity.    The  Greeks,  ind^d,  have  given  a  ties,  the  death  of  friends,  or  the  loss  of  warriors.    By 
mythological  account  of  its  origin,  and  have  ascribed  these  they  express  their  joy  on  thdr  victories,  record 
the  honour  of  it  to  their  ancient  deities,  or  to  their  first  and -embalm  the  bravery  of  their  heroes,  excite  each 
distinguished  bards,  to  Apollo  and  the  muses,  to  Or-  other  to  perform  feaUof  valour,  and  to  encounter  death 
pheuSf  Linus,  Musssus.    But.  this  opinion  is  evidently  or  tormente  with  inflexible  firmness.    Agreeably  to  this 
&bnlou8.    To  explore  the  rise  of  poetry,  we  need  not  opinion,  Moses  and  Miriam,  the  first  authors  known  to 
have   recourse  to  refined  and  accomplished  nations,  us,  offered  upon  the  banks  of  the  Red  Sea  a  son^  of 
Poetry  has  its  origin  in  the  nature  of  man,  and  belongs  pr^se  to  the  Almighty,  for  the  deliverance  which, 
to  every  age  and  to  every  country.    It  belongs  in  par-  through  his  miraculous  assistance,  they  had  experienced 
ticular  to  the  simplest  and  most  unsophisticated  man-  from  Egyptian  bondage.    This  song  "has  been  trans- 
pers.     It  first  appeared  in  the  deserts  and  the  wilds,  mitted  to  us,  aftd  forma  not  only  the  most  ancient  mo- 
among  hunters  and  shepherds,  in  the  first  generations  nument,  butan  unrivalled  specimen,  of  poetical  oompo- 
of  the  world,  or  in  Che  rudest  stete  of  society,  before  sition.    •  •  •  <«  Thy  ri^ht  hand,  O  Lord,  is  become 
refinement  had  polished  or  learning  had  illumined  man*  glorious  in  power:  thy  ris ht  hand,  O  Lord,  hath  dashed 
kind.     And,  consistei^tly  with  this  opinion,  we  find  m  pieces  the  enemy.  And  in  the  greatness  of  thine  ex- 
poetry,  not  only  more  common,  but  more  pure  and  im-  oellence  thou  hast  overthrown  them  that  rose  up  against 
passioned,  in  those  nations,  the  inhabitents  of  which  are  thee:  thou  sendest  forth  thy  wrath  which  consumed  them 
the  farthest  removed  from  the  luxury,  learning,  and  as  stubble.    And  with  the  blast  of  thy  nostrils  the  wa» 
refinement  of  dvilized  life.    Poetry,  indeed,  seems  to  ters  were  gathered  together }  the  floods  stood  upright 
lose  its  original  character  of  boldness,  originality,  and  as  an  heap,  and  the  deptha  wer6  congealed  in  the  heart 
enthaaiasm,  and  to  become  timid,  unnatural,  and  arti*  of  the  sea.    The  enemy  said,  1  will  pursue,  I  will  over- 
'^  '  1,  in  proportion  as  the  people  by  whcmi  it  is  culti*  take*  I  will  divide  the  spoil:  my  lust  shali  be  satisfied 
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upon  them :  I  will  draw  my  sword^  my  hand  shall  de* 
Btroy  iiem.  Thou  didst  blow  with  thy  wind,  the  sea 
covered  Uiem :  they  sank  as  lead  in  the  mighty  waters* 
Who  is  like  unto  thee,  O  Lord,  among  the  gods?  Who 
is  like  unto  thee,  glorious  in  holiness,  tearful  in  praises, 
doing  wonders?"  •  •  • 

From  these  varii;d  examples,  it  is  evident  that  poe- 
try, except  in  common  conversation,  or  in  reference  to 
every->day  occurrences^  is  of  greater  antiquity  than 
prose.  History,  law,  theology,  were  all  embodied  and 
•tmnsmitted  from  age  to  age  in  poetic  numbers.  The 
prophets' of  the  Hebrews  ''prophesied,"  we  are  told, 
**  with  the  psaltery,  tabret,'and  harp  before  them/'  With 
the  Arabians  and  Persians,  poetry  was  the  earliest  form 
and  medium  of  all  their  learning  and  instruction :  their 
proverbs  and  moral  maxims  were  moulded  into  verse 
like  the  writings  of  Solomon  or  the  book  of  Job.  Mi- 
nos and  Thales  sung  to  the  iyre  the  laws  which  they 
composed  and  disseminated.  Tacitus  mentions  the 
hymns  of  the  Germans,  at  a  time  when  that  rude  peo- 
ple lived  in  the  woods  in  circumstances  of  savage  ex- 
istence; and  the  Runic  songs  of  all  the  Gothic  tribes 


Different 
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ditionto  the  national  division  just  spoken  of,  the  difierent  Poetry 
kinds  of  poetry  were  severally  distriminated,  each  beiog  ^^^ 
assigned  its  separate  character  and  importance,  ind 
subjected  to  rules  and  restrictions  unknown  m  theetr- 
lier  stages  of  the  art.     History,  eloquence,  and  poetry, 
long  so  closely  connected,  were  now  di9}otDed,  lad 
each  regarded  as  distinct  from  the  others,  and  iDdepea* 
dent  of  them.     The  historian  now  laid  aside  the  garb 
and  brilliancy  of  poetry ;  he  wrote  in  sober,  elabonte 
prose,  and  was  ambitions  of  no  praise  but  that  of  can* 
dour  and  authenticity.     The  orator,  though  he  did  not 
altogether  relinquish  the  splendid  and  flowing  onis* 
ments  by  which  he  was  formerly  characterized,  labour- 
ed to  gain  his  point,  as  much  by  ingenuity,  and  irga. 
ments  adBressed  to  the  understanding,  as  by  his  wim 
and  impassioned  uppeals  to  the  feelings  and  the  hesrt 
''  Poetry,*'  says  an  elegant  critic,  ''  became  now  a  se- 
parate art,  calculated  chiefly  to  please,  and  confined 
generally  to  such  aubjects  as  related  to  the  imaginstiaii 
and  the  passions.     Even  its  earliest  companion,  masie, 
was  in  a  great  measure  divided  from  itT"    It  now  in- 
deed assumed  a  comparatively  tame  and  uninteresting 


formed  the  source  whence  the  more  early  writers  of  aspect     The  bard,  instead  ofjpouring  forth  bis  song  si 

their  history  drew  their  most  important  information,  the  native  and  irresistible  emisions  of  an  ardent  sod 

Among  the  Celtic  nations  poetry  was,  if  possible,  more  inspired  heart,  had  recourse  to  study  and  to  rules,  sf« 

assiduously  cultivated  and  more  deeply  venerated :  their  fected  to  be  actuated  by  what  he  did  not  feel,  and  sap* 

bards  were  held  in  such  high  estimation,  that  even  their  plied  the  want  of  native  emotions  by  pompons  and  tr 


persons  were  regarded  as  sacred.  So  much,  in  ancient 
times,  was  poetry  the  vehicle  in  whidi  national,  local, 
and  individual  history  waa  embodied,  that  even  in  pe- 
riods comparatively  recent,  historians,  imbibing  the  an- 
cient spirit,  have  clothed  their  compositions  in  a  simi- 
lar dress,— a  fact  of  which  our  countrymen  Lermont, 
Barbour,  Winton,  form  conspicuous  instances.  In  short, 
history,  eloquence,  poetry,  were  coeval,  and  synoni- 
mous  or  at  least  analogous  terms.  Whoever,  in  these 
rude  ages,  wished  to  move. or  to  persuade,  to  instruct 
or  to  interest  his  friends  or  his  countrymen,  whatever 


tificial  ornaments,  chosen  to  dazzle  and  td  deceive. 

The  divine  art,  therefore,  of  which  we  are  treadng,  Da  im 
has,  in  the  more  civilized  countries,  been  dirided  into  vc 
difierent  departments  or  professions,  a  thing  unknowa 
in  the  poetic  compositions  of  a  rude  state  of  society.  It 
must  not  be  denied,  however,  that,  even  at  the  eariieit 
periods  of  the  art,  we  may  trace  symptoms  and  indict- 
tions  of  that  division  which  we  are  now  contemplating. 
Thus,  what  we  now  denominate  the  Ode  or  Lytic 
Poetry,  may,  with  propriety ^  be  reckoned  the  fim  sp^ 
cies  of  composition.     As  the  word  Ode  denotes,  it  was 


was  the  subject  on  wluch  he  descantedi  had  recourse  to  a  species  of  poetry  intended  to  be  sung  or  accompsnied 

the  harmony  of  numbers  and  the  melody  of  song.  with  music;  a  distinction,  however,  at  first  peoilitr. 

Poetry  thus  ha^g  its  foundation  m  the  nature  of  as  -formerly  shewn,  to  no  one  mode  of  poetical  writing, 

man,  may  be  expected  to  exhibit  similar  features  dur-  But  of  that  which  we  now  call  the  Ode,  the  earli«t 

ing  the  primitive  ages  of  every  country.    The  circnm-  productions,  such  as  the  Song  of  Moses  and  Miriam, 

stances  which  caus^  it  to  be  cultivated  and  cherished  the  Psalms  of  David,  6^c.,  are  correct  and  regulsr  spe- 

were  every  where  nearly  the  same.    The  praises  of  cimens.     The  Elegy  would  at  a  remote  period  be  btto- 

gods  and  men,  individual  or  national  glory  or  calamity,  duced,  lamenting  the  deathof  friends,  of  chiefs,  and  of 


joy  or  lamentation,  which  constituted  the  early  subjects 
of  poetry,  are  topics  common  to  every  tribe  and  nation. 
But  though,  in  the  first  stages  of  society,  mankind  in 
every  country  jpesemble  each  other,  they  gradually  va« 
ry :  climate  and  modes  of  livings  form  and  develop  prin- 
ciples and  habits  among  one  people  which  are  unknown 
or  despised  by  another.  Thiis,  tnough  in  every  nation, 
the  source  of  poetry  and  ita  great  general  lineaments, 
were  at  first  similar,  it^  by  degrees,  among  difierent 
tribes,  exhibited  distinct  and  peculiar  characteristics  ; 
and  was  mild  or  impetuous,  martial  or  tender,  unpo« 
lisbed  or  refined,  according  to  the  circumstances  and 
institutions  of  the  differentnationsof  the  world.  Hence 
the  great  national  division  of  poetry,  the  Hebrew,  Chi- 
nese, Arabian,  Gothic,  Celtic,  Grecian,  each  kind  be- 
ing powerfully  descriptive  of  the  circumstances  of  the 
people,  and  the  natural  scenery  of  the  country,  where 
it  obtained.  Nor  was  this  general  division  the  only 
change  that  poetry  underwent.  Poetical  composition 
at  first  embraced  the  whole  impulses  of  which  the  hu« 
man  soul  is  susceptible,  the  unrestrained  range  of  the 
human  imagination ;  add  every  species  of  the  art  lay 
confused  in  the  same  mass,  according  as  circumstances 
or  enthusiasm  directed  the  poet's  strain.  But  now,  in  ad- 


wamors.  Nor  would  Epic  Poetry  be  long  uncultirated. 
To  celebrate  the  exploits  of  heroes  is  a  task  which  the 
bard  would  early  be  excited  to  perform  ;  and  his  efu* 
sions  on  such  an  occasion  would  literally  give  birth  to 
the  epic  or  heroic  species  of  poetic  composition.  And 
if,  while  reciting  a  production  of  this  nature  at  any  of 
the  public  meetings  of  the  tribe,  the  different  hank 
should  endeavour  to  personate  the  different  heroes  snd 
personages,  and  ahould  feel,  and  speak,  and  act,  sgree* 
ably  to  the  several  characters  they  had  assumed,  this 
representation  would  necessarily  be  the  origin  and  the 
first  outlines  of  dramatic  composition.  Thus  early,  tbete* 
fore,  may  we  trace  the  undefined,  original  appearances 
of  the  different  kinds  of  poetry,  of  which  the  most  an* 
cient  tribes  (though  this  division  was  not  nombally 
known  to  them,  and  though  poetry  of  every  descripcioa 
was  then  indiscriminately  blended  together)  afford  lODie 
striking  indications ;  but  it  was  left  to  jnore  civilized 
nations  to  effiect,  by  study,  by  rigid  definition,  and  by 
criticism,  what  the  early  bards  did  not  fully  understtfid 
or  wilfully  neglected,  preferring,  as  they  did,  to  give 
utterance  to  the  strong  movements  and  ejrmpathies  of 
their  souls  in  such  wild  and  impetuous  language  as  na- 
ture spontaneously  dictated*  ratoer  dim  do  vidcooett 


POETRY.  709 

the  noble  wsnnth  of  their  fieeliiiga  by  Btudy  or  by  artt*  .come  at  length  to  femiliiLr,  and  so  mtieh  the  character    Poctrr- 

ficial  arrangements.  The  riemaimderof  this  artide  shall  of  the  language^  that«it  prevailed  more  or  lest-in  every  ^"^^"^^ 

be  employed  is- giving  an  analysis  of  the  different  kinds  other  species  of  composition.    In  the  prophetical  writ- 

of  poetic  writings,  and  in  enumerating  some  of  the  more  ings  this  idiom  is  conspicuoasly  remarKable.  In  Isaiah, 

eminent  authors,  in  the  several  departments  of  the  art  chapter  6fty«fifth,  the  reader  wilt  fihd  striking  speci- 

Bat  before  entering  on  this  portion  of  our  subject,  mens  of  this,  as  well  as  in  innumerable  other  places, 
we  shall  treat  of  the  poetry  of  the  Hebrews,  not  be-  The  origin  of  this  idiom  in  the  Hebrew  tongue  may 
cause  it  is  the  medium  of  divine  revelation,— we  riiall  probably  be  traced  to  the  nature  of  their  music.  Their 
not  at  present  consider  its  awful  dignity  and  import-  hymns  or  odes,  like  those  of  other  nations,  were  uni« 
aace  in  this  respect, — ^but  because  it  is  the  most  ancient,  formly  sung ;  but  with  them  this  was  accomplished  in 
as  well  as  the  most  curious  and  perfect  specimen  of  a  way  somewhst  peculiar.  Their  singers  and  musicians 
poetical  writing  handed  down  to  us.  Though  the  boohs  did  not  sll  perform  together,  but  each  individual,  or 
of  the  Old  Testament,  being  the  production  of  various  the  different  divisions  of  the  band,  had  their' respective 
in^viduals  and  different  ages,  are  characteriaed  by  parts  to  accomplish,  so  as  to  obtain  a  varied  but  unin- 
great  diversity  of  style,  it  is  not  difficult  to  ascertain  terrupted  melody.  Thus,  for  example,  one  band  sung, 
which  of  them  belong  to  the  department  of  poetry.  Of  '*  The  Lord  reigneth,  let  the  earth  rejoice;"  the  chorus  ' 
this  class,  undoubtedly,  are  the  Book  of  Job,  the  Psalms  or  semi-cherus  immediately  succeeded,  «']et  the  multi- 
of  David,  the  Song  of  Solomon,  the  Lamentations  of  tude  of  die  isles  be  glad  thereof."  "  Clouds  a^d  dark- 
Jeremiah,  a  great  proportion  of  the  prophetical  books,  nessare  around  him,"  Was  sung  by  one,  while  the  other 
with  innumerable  detached  passages  in  the  historical  replied,  <' judgment  and  righteousness  are  the  habita- 
writings.  Whether  these  compositions  were  originally  tion,  of  his  throne."  Of  this  peculiarity,  the  S4th  psalm 
written  in  verse  has  long  been  a  subject  of  dispute  with  may  be  adduced  as,  probably,  the  most  striking  and  sa- 
biblical  critics,  and  is  yet  undetermined.  Our  know-  tisfactory  instance.  It  is  supposed  to  have  been  coro- 
ledge-of  the  correct  prontindation  of  the  language  in  -posed  on  the  important  and  solemn  occasion  of  the  ark 
which  they  are  written  is  so  imperfect,  that  the  dispute  of  the  covenant  being  brought  back  to  Mount  Sinai. 
can  never  be  expected  to  be  settled.  Many  learned  >'  Who  shall  aseend  unto  the  hiHof  the  Lord,  and  who 
writers,  however,  such  as  Dr.  Lowth  and  Dr.  Blayney,  shall  stand  in  his  holy  place  ?"  is  sung  by  a  semi-rho' 
are  decidedly  of  opinion,  that  ii|  the  poetical  books  the  rus,  and  the  response  is  made  by  a  full  chorus,  '*  He 
arrangements  of  the  words  and  the  cadences  of  the  sen-  Uiat  hath  clean  hands  and  a  pure  heart,  who  hath  not 
tences  are  so  essentially  different  from  those  in  the  his-  lifted  up  his  soul  to  vanity,  nor  sworn  deceitfully.*' 
torioal,  as  to  warrant  the  inference  that  they  were  ori-  As  the  procession  approached  the  door  of  the  tabema- 
ginally  composed  in  regular  nuqabers.  Music  and  poe-  cle,  the  full  chorus  is  supposed  again  to  join  in  the  ex- 
try>  among  the  Hebrews,  as  well  as  among  all  other  damation,  "  Lift  up  your  heads  ye  gates,  and  be  ye 
people,  seem  to  have  been  inseparably  connected.  In  lifted  up,  ye  everlasting  doors,  and  the  king  of  glory 
the  earlier  notices  on  this  subject  in  the.  Old  Testa-  ahall  enter  in."  ^*  Who  is  the  king  of  glory  ?"  is  a 
nient,  it  is  mentioned  that  praises  were  offered  up  to  question  by  the  semi-chorus,  and  the  answer  is  r^um- 
the  Lord  in  songs  acccnnpanied  with  various  instru-  ed  by  the  whole  chorus,  as  the  ark  is  introduced  into 
ments  of  music.  We  are  told  by  Samuel  of  the  pro-  the  tabernacle,  "  The  Lord,- strong  and  mighty,  the 
phets  "  prophesying  with  the  psaltery  and  harp  before  Lord,  mighty  in  battle."  These  examples,  while  they 
tbem."  "  Sing  unto  the  Lorcl  a  new  song,"  is  .an  ex-  illustrate  the  nature  of  Hebrew  poetry,  show,  at  the 
pression  every  where  to  be  found,  and  is  evidently  con-  same  time,  how  much  of  the  beauty  and  magnificence 
elusive  with  respect  to  the  intimate  connexion  formerly  of  this  portion  of  the  sacred  volume 'is  lost  to  those  who 
stated  as  existing  between  poetry  and  music.  But  understand  not  the  genius  of  the  original  tongue,  or 
whatever  opinions  may  be  entertained  on  other  points,  who  know  not  the  different  circumstances  for  which 
Hebrew  poetry,  it  is  allowed  by  all,  is  of  a  peculiar  these  compositions  were  severally  written, 
dkapription,  unlike  that  of  any  other  nation  witn  which  It  may  be  here  remarked,  that  this  practice  of  the 
we  are  acquainted.  And  this  peculiarity. consists  in  no  -Hebrew  poets,  of  always  amplifying  the  same  thought 
mean  degree  in  its  artificial  external  structure,  in  its  re»  by  repetition  or  contrast,  does  not  in  the  leibt  degree 
petitions,  amplifications,  alternation  and  correspondence  tend  to  enfeeble  their  style-— a  result  which,  at  first 
of  parts.  Every  period  is  divided  into  two  members^  sight,  we  would  suppose  unavoidable.  In  managinff 
either  tautological,  or  fornting  a  contrast  to  each  other,  this  extremely  difficult  point  consist  their  merit  and 
an4  always  the  same  in  point  of  sound  and  measure,  -their  eminence.  The  same  thought  is  never  dwelt  up- 
Our  English  version,  though  in  prose,  being  literally  on  long;  their  sentence8.iare  short;  and,  except  with 
word  for  word  after  the  original,  retains  all  the  chifrao-  regard  to  the  peculiarity  which  we  have  just  contem- 
terietic  marks  of  metrical  and  poetical  composition,  and  .plated,  they  use  no-  superfluous  words,  no  artificial  em- 
may  with  propriety  be  quoted  for  the  benefit  of  those  bellishments.  There  is  nothing  else  very  peculiar  or 
uoacqusinted  with  the  Hebrew  language.  Thus,  in  idiomatical  -in  the  mode  of  construction  of  Hebrew 
the  twentieth  chapter  of  Job :  poetry.     It  is  certainly  characteriaed  by  beauties  of 

every  description  to  a  degree  altogether  unrivalted. 

«*  The  triumphi^  of  the  wicked  if  •hort,-.and  the  joy  of  the  hy^  Simplicity,  strength,,  boldness,  magnificence;  sublimity, 

rrwJ^uu^^tJ^T^^     *«  .1,  I,.  -^         ^  I.    u   :»  Patl^os,  sre  its  dutinguishing  features.    With  the  He- 

TfaoiigD  hifl  excdlencv  mount  up  to  the  neaTeot,— and  his  head  L               ..  ^u                   r     x--?  u  j   n     •            j  mi.    ^ 

unto  the  dooda  •  ''^^^  poets  there  are  no  far^fetohed  allusions  and  illdstra- 

Yct  he  then  periah  for  ever  like  hii  own  dang  :^thcy  which  have  ^io^^*  DO  ^^^se  feeling,  or  studied  and  artificial  magnifi- 

aeen  him  ahall  aay,  where  ia  he  ?  •  cence.     The  pastoral  life,  and  the  parched  ground  of 

He  ahaU  fly  away  aa  a  dieam  and  ahall  not  be  found,*yea»  he  Judea,  the  palm-trees  and  the  cedars  of  Lebanon,  are 

ahaU  be  chased  away  aa  a  vmon  of  the  night  almog^  the  only  sources  from  which  they  draw  their 

^^2n't'^^^'^'^''^'^L^t^^^''^'^°''^'''^^^^  figures  and  their  associations. 

ihan  hiB  place  any  more  behold  him."  ugwico  •««  wuctr  «MwviaM«iio,                   ^   «.     „  .             w    ^ 

'^         ^  Having  thus  treated  of  the  poetry  of  the  Hebrews,  ^1^  P^t- 

This  method  of  composition,  which  forms  the  pecu«  we  proceed  to  give  such  an  account  of  the  different  |7»  ^  ^^® 

liar  and  distinguishing  feature  of  Hebrew  poetry,  be-  spedes  of  poetic  compositi<m  as  our  limits  will  admit. 
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Poetry.    Lyrh  Pcetrv,  or  tie  Ode,  IB  ntohMyibeiiM  t^t  will  thia  recital  would  literally  constitute  epic  poctiy,—   Pomtj, 

^*^V*^  suggest  itself  to  the  mind  oieTory  reader.  As  its  name  would  naturally  be  a  sol^ect  which,  in  the  eiriieit  ^<^ 

imports,  it  Js  intmided  to  be  sung  or  accompanied  with  periods  of  society,  would  cadi  forth  the  poefs  powen, 

music-— a  distinction^  as  formerly  shown>  not  originally  and  which  he  would  wish  to  embalm  and  perpetuate 

Qcmfined  to  any^e  kind  of  poetic  writingt  as  music  in  song.    And  this  mode  of  poetic  writing,  boiidef  be< 

and  poetry  were  oocTal,  but  which  the  ode  was  allow-  ing  old»  is  allowed  to  be  the  most  digni&d,  dented, 

ed  to  retain  when  these  two  arts  were  separated.     The  and  majestic,  fitted  only  for  the  cultivation  of  men  of 

ode,  therefore,  may  justly  be  regardea  as  the  form  the   finest  and  most   diyersified  genius.     A  itorf, 

of  the   earnest  poetical  effusions;  and,  consistently  or  the  achievements  of  a  single  hero^  are  regarded 

with  this  opinion,  it  is  required  to  be  more  fervid,  as  indispensable  requisites   in    an  epic  poem,  both 

more  impassioned,  more  directly  the  offiipring  of  natu^  to  excite  the  intA'est  and  admiration  of  the  reader, 

ral  feeling,  than  any  other  department  of  the  art.  and   to  connect  the  subsidiary  narratives  and  e^ 

Following  the  dictates  of  natural  emotion,  it  ma^  be  sodes  of  the  work.    It  has  been  compared  to  trage* 

abrupt  in  its  transitions,  it  may  make  bold  di^pressions,  dy,  and  indeed  the  only  essential  difference  between 

and  give  way  to  enthusiastic  and  energetic  flights,  in-  .the  two  is,  that  the  epic  employs  narratite,  and  in 

compatible  with  every  other  species  of  composition,  sdme  respects  partakes  rather  of  the  character  of  bi^ 

and  which,  at  least,  can  never  be  justified  in  verses  torical  composition;  while  tragedy  represents  inddeoti 

written  for  simple  recitation.    The  subjects,  too,  on  as  appearing  before  our  eyes,  and  her  heroes  and  acton 

which  It  may  descant,  are  more  akin  to  those  whidi  speaking  their  own  sentiments,  and  engaged  in  all  tbe 

originally  formed  the  song  of  the  poet.  bustle  and  fervour  of  active  existence.  Tragedy,  thers- 

^,      3  3-^3,^    3'  :,  fore,  displays  characters  chiefly  by  means  of  sentiments 

•*  Musa  dealt  Jidunu  divos,  pueroaque  deonim»  ^^  ^  «»«•;*«.-  »ii;«.k  ..^..^i*  *-^  ^.i!  .•n^«*  m..  .m^^.  . 

Et  pugilem  Yictorem,  ct  e<^!im  e^ine  primum^  »°?  passions  which  seem  to  pass  under  our  review; 

Et  juvcnum  curas,  et  libera  yina  referrc."— i4r#  Podka.  «!»c  poetry  duefly  by  actions,     tpic  poetry,  besides, 

is  a  less  animated  and  impassioned  composition,  and 
The  ode,  therefore,  is  necessarily  a  composition  in  deals  more  in  narrative  ana  deocription  tnan  tragedy, 
.which  dignity,  energy,  and  passion,  are  conspicuous ;  It  requires  indeed  occasional  bursts  of  energetic  and 
It  is  usually  meant  to  be  a  warm  transcript  of  tne  poet's  overpowering  emotions,  but  dieee  are  not  its  leading 
heart— a  character  which  it  still,  in  a  great  measure,  characteristics.  The  emotimis,  however,  which  it  doa 
retains,  though,  in  modem  times,  it  has  been  divided  excite,  if  not  so  li*equent  or  so  violent  as  those  of  dra^ 
into  four  denominations,  each  more  or  less  distinct  and  matic  composition,  are  more  prolonged  and  more  de^ 
»  different  from  the  others.  These  are  sacred  odes ;  he-  veloped  by  actual  occurrences;  for  it  embraces  a  wider 
roic  odes ;  moral  and  philosophical  odes ;  festive  and  compass  of  time  and  .action  than  the  kind  of  writing 
amatory  odes.  The  two  first  possess  the  distinction  by  with  which  we  are  contrasting  it  The  acticm  of  tbe 
which  tbe  ode  was  originally  marked,  elevation  and  Odyssey,  for  example,  extends  to  eight  years  and  a 
pathos;  while  the  two  last  are  of  a  more  subdued  half;  that  of  the  JEneid  about  six  years.  Tbe  epie 
and  tame  description,  in  general  elegant  and  nervous,  poet  is  not  obliged  to  confine  himself  to  historical 
though  sometimes  ffay  and  sportive.  To  the  festive  truth ;  fiction,  invention,  imagination,  mi^r  be  ad- 
and  amatory  ode  belong  songs  of  every  character,  and  mitted  almost  to  any  extent,  at  the  expence  of  scrtt> 
of  every  degree  of  merit.  The  most  celebrated  writers  pulous  accuracy,  provided  always  the  poet  sin  not 
of  odes  of  antiquity  are  Pindar,  Anacreon,  Horace.  In  against  the  uniiies,  or  that  his  work,  acccMtUng  to  tbe 
England,  the  names  of  Cowley,  Dryden,  Collins,  Gray,  language  of  critics,  embrace  an  eniire  actum,  or  have  a 
Smollett,  will  at  once  occur  to  every  poetic  reader,  beginning,  a  middle,  and  an  end.  This  is  tbe  dis- 
"  Dryden's  Ode  to  St.  Cecilia,"  "  The  Tears  of  Scot-  tinguishing  quality  of  the  great  epic  poems.  Theoh^ 
land,"  by  Smollett,  and  '*  Collins's  Ode  to  the  Passions,"  ject,  for  example,  of  the  Odyssey,  is  the  return  and 
may  be  mentioned  as,  probably,  the  finest  specimens  of  establishment  of  Ulysses  in  his  own  coontiy;  and 
lyric  composition  which  the  country  has  yet  produced,  amid  all  the  ramifications  of  the  poem,  every  portion 
Elegy.  ^^  ^^  unconnected  with  the  ode,  or  rather  as  a  spe-  of  it  has  its  proper  and  suitable  dunensions ;  the  great 
cies  of  it,  the  Elegif  may  be  mentioned.  **  It  is,"  says  object  is  steadily  kept  in  view,  and  every  sentence 
Johnson, '' the  effusion  of  a  contemplative  mind,  some-  and  every  apparent  departure  from  die  subject,  ii 
times  plaintive,  always  serious,  and,  therefore,  superior  .jnade  powerfully  and  directly  conducive  to  the  ia* 
to  the  glitter  of  artificial  ornaments."  It  was  originally  terest  and  progress  of  it  In  this  department  of  writ- 
appropriated  to  mourn  the  death  of  a  friend,  a  benefac-  ing,  in  addition  to  the  work  just  mentioned,  the  nmt 
tor,  or  a  distinguished  character;  but  it  was  afterwards  distinguished  are  Virgil's  iBneid,  Tasso'a  Jerusalem, 
usedina  wider  sense,  and  came  to  express  the  grief  of  LuCan's  Pharaalia,  Stadua's  Thebaid,  Camoens' Lo^ 
lovers,  and  every  species  ofdistress  and  disappointment,  siad,  Voltaire's  Henriade,  Cambray'a  Telemachiu, 
Poets  of  almost  every  age  and  nation  have  cultivated,  Ossian's  Fingal  and  Temora,  Milton's  Paradiae  Loet, 
with  various  success,  elegiac  composition ;  but  **  The  Glover's  Leonidas,  Wilkie's  Epigoniad. 
Country  Church-yard"  of  Gray  probably  stands  unri.  Pastoral  poetry,  the  species  which  we  next  proceed  to  f^ 
vailed  in  ancient  or  modem  times.  **  It  abounds,"  says  cpnsider,  is  not  of  so  ancient  an  origin  as  dioee  we  hxn  V>^ 
the  author  just  quoted,  **  with  images  which  find  a  already  contemplated.  Figures  and  descriptions  of  a 
mirror  in  every  breast,  and  with  sentiments  to  which  pastoral  kind  inaeed  occur  in  the  earliest  poeoos  that  have 
every  bosom  returns  an  echo."  been  handed  down  to  us ;  but  these  descriptions  are  in- 
Epic  poet-  But  though'  lyric  poetry  be  regarded  as  the  first  ddental  only ;  and  it  is  now  allowed  by  all  critics  tbat 
n-  species  in  use  among  savage  tribes,  yet  the  Epic  has  a  pastoral  poetry  was  not  cultivated  as  a  aeparate  and 
claim  to  nearly  as  remote  an  origin,  and  certainly  at  distinct  branch  of  the  art  till  towns  and  cities  had  been 
least  it  retains  iu  original  characteristics  as  unpolluted  built  and  inhabited,  till  gradation  of  rank  had  been 
as  any  other  division  of  the  art  The  recital  of  the  established,  and  men  had  become  comparatively  Iiuni* 
achievements  of  heroes  and  of  ancestors,  of  warriors  rious  and  refined.  Rural  peace  and  tranquillity  were 
who  had  fallen,  or  who  had  conquered  in  battle— -and  not  known  or  not  appreciated  till  they  could  be  coo* 
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airy,  tnibd  with  the  bustla  tnd  anxiety  of  oourts  and  ki^ 
dtiefl.  '*  Men^  then>"  to  use  the  words  of  an  elegant 
writer^  "  began  to  look  back  on  the  more  simple  and 
innocent  life  which  their  forefathers  led,  or  which'  they 
supposed  them  to  have  led ;  they  looked  back  upon  it 
with  pleasure ;  and  in  those  rural  scenes  and  pastoral 
occupations  imagining  a  degree  of  felicity  to  take 
place  superior  to  what  thej  now  enjoyed,  conceived 
tbe  idea  of  celebrating  it  in  poetry.  It  was  in  the 
court  of  Kinff  Ptolemy  that  Theocritus  wrote  the  first 
pastorals  wi&  which  we  are  acquainted ;  and  in  the 
court  of  Auffustus  he  was  imitated  by  Virgil."  But 
to  whatever  date  we  may  assign  the  origin  of  pastoral 
poetry,  it  is  agreed  on  all  hands  that  no  species  of  the 
ppetic  art  is  more  fascinating,  sweet,  and  natural.  It 
brings  before  our  minds  the  most  ancient*  the  most  ^ 
innocent,  the  most  happy,  and  the  simplest  form  of 
existence.  It  recals  to  the  imagination  of  most  of  us 
the  place  of  our  birth,  and  the  haunts  of  our  child- 
hood, <'  the  green  pastures  and  the  still  waters,"  hal- 
lowed and  endeard  to  us  by  many  a  tender  associa- 
tion, and  on  which  at  every  period  of  our  life  memory 
lingers  with  peculiar  fondness.  Flocks,  trees,  flowers, 
streams,  rural  love  and  rural  peace,  carry  charms  to 
every  bosom. 

In  writing  pastoral  poetry,  however,  rural  life  most 
he  painted,  not  literally  as  we  find  it  in  the  present 
age,  but  in  reference  to  those  innocent  and  simple 
times  described  so  exquisitely  by  the  earlier  pastoral 
poets.  It  is  this  pleasing  illusion,  probably  more  than 
any  thing  else,  which  has  shed  such  inexpressible 
beauty  and  sweetness  over  this  species  of  poetry.— Of 
pastoral  compositions,  the  language,  it  is  evident,  must 
be  humble,  devoid  of  floridness  and  pomp ;  the  figures 
simple,  oondse,  and  taken  from  rural  scenery  and  rural 
occupations ;  Uie  sentiments,  the  result  of  natural  and 
unsophisticated  emotions.  Apostrophes  to  inanimate  ob- 
jects, if  not  turgidly  executed,  may  be  frequent ;  di- 
gressions may  be  allowed,  if  short  and  directly  connect- 
eid  with  the  circumstances  in  which  the  parties  are 
supposed  to  be  placed. 

There  is  a  form  of  pastoral  poetry  that  has  been  in- 
troduced in  recent  times,  and  whidi  it  would  be  im« 
proper  to  overlook,  namely,  that  in  which  it  assumes 
tbe  character  of  the  regular  drama,  founded  on  the 
s^pathy  and  innocence  of  rural  manners.  Of  this 
kind  the  Pastor  Fido  of  Guarini,  and  Tasso's  Aminta, 
ane  well  known,  fiut  our  own  country  has  produced 
a  pastoral  drama  which  will  bear  a  comparison  with 
any  composition  of  the  kind.  We  allude  to  the  "  Gentle 
Shepherd"  of  Ramsay,,  which  abounds  with  beauties  of 
the  highest  and  most  varied  order.  It  is  completely 
free  from  offensive  rusticity  or  coarseness  ;  it  uniformly 
sustains  the  genuine  character  of  rural  simplicity; 
while,  at  the  same  time,  the  affecting  incidents,  tender 
sentiments,  and  natural  description,  by  which  it  is  cha- 
racterized, would  do  honour  to  any  poet-^Among  the 
ancients,  the  most  celebrated  writers  of  pastorals  are 
Theocritus  and  VirgiL  Various  authors  of  our  own 
country  have  applied  their  genius  to  pastoral  compo- 
sition,— ^but  with  no  eminent  success;  and,  with  the 
exception  of  Ratosay,  Britain  can  boast  of  no  great 
poet  in  this  department  of  writing  but  Shenstone, 
whose  *'  Pastoral  fiallad''  has  challensed  the  praise  and 
admiration  of  every  critic.  Of  all  the  moderns,  how- 
ever, Gesner,  a  native  of  Switzerland,  has  cultivated 
pastoral  composition  with  the  most  brilliant  success* 
He  excels  chiefly  in  the  description  of  domestic  sympa- 
thy and  felicity,  the  mutual  affection  of  husbands  and 
wires,  of  parents  attd  chUdten,  of  brothers  and  sisters. 


aad  of  lovers.    There  is  throughout  his  Idyls  such    Poeirj. 
sweet  and  tender  sentiments,  such  genuine  touches  of  ^""""Y"^^ 
nature,  as  must  make  a  deep  impression  on  every  heart 
susceptible  of  pure  and  simple,  yet  elevated  emotions. 

The  object  of  Didactic  Poetry,  which  is  Uie  next  Didactic 
species  that  claims  attention,  is  to  convey  knowledge  I'M^ry. 
and  instruction.    It  has  been  employed  chiefly  on  m(^ 
ral,  philosophical,  and  critical  subjects.    In  works  of 
this  nature,  method  and  arrangement  are  indispensably 
necessary,  so  as  to  give  a  connected  strain  of  instruc- 
tion ;  and  yet  in  no  department  of  writing  are  such 
privileges  allowed.      Digressions  and  episodes  of  all 
kinds,  historical  or  fabulous,  every  embellishment  and        ' 
illustration  may  with  propriety  be  introduced,  provid- 
ed they  originate  naturally  in  the  subject,  and  tend  to 
elucidate  or  enforce  it.    The  great  art  of  a  didactic 
poet,  indeed,  is  to  relieve  the  reader  by  digressions 
and  collateral  discussions ;  and  to  miike,  as  it  were,  the 
ostensible  object  of  his  composition  subservient  to  il- 
lustrations and    episodes    which    are    susceptible    of 
higher  poetry  and  deeper  interest  than  can  be  commn- 
nicated  to  a  continued  series  of  grave  instructions.     It 
is  this  in  which  the  chief  interest  of  Virgil's  Georgiqs  ^ 
consistSy  and  the  genius  of  the  author  is  most  eminently 
displayed.     This  celebrated  production,  with  all  the 
merit  which  in  other  respects  it  possesses,  and  all  the 
valuable  information  it  conveys,  would  be  compara- 
tively uninteresting  and  prosaic,  were  it  not  for  the  ^ 
beautiful  and  highly  poetical  digressions  by  which  it 
is  characterized ;  such  as  the  praises  of  Italy,  the  fell* 
dty  of  rural  life,  the  fable  of  Aristaeus,  the  story  of 
Orpheus  and  Eurydice.    Nor  is  the  talents  of  Virgil 
less  remarkable  m  connecting  his  episodes  happily 
with  his  subject :  they  are  all  made  directly  subser* 
vient  to  the  great  purpose  of  his  treatise,  and  they  are 
introduced  and  termmated   so  happily,  that  we  be- 
lieve the  two  to  be  perfectly  insepMtible, — and  a  di- 
dactic poem  is  entitled  to  praise,  not  for  any  one  qua^ 
lity  more  than  for  its  resembling,  in.  the  points  just 
specified,  the  Georgics  of  Virgil.    This  kind  of  poetry, 
it  may  be  remarked,  is  one  of  the  highest  species  of 
the  art.    It  does  not  merely  require  elevation  of  senti- 
ment, and  richness  and  dignity  of  language,  but  it  em- 
braces almost  every  other  mode  of  poetical  writing, 
the  descriptive,  th^  pathetic,  the  tender,  and  the  su- 
blime ;  and  is  therefore  to  be  cultivated  only  by  poets 
of  the  highest  and  most  varied  endowments.    Diosctic 
poetry  has  been  cultivated  both  in  ancient  and  modem 
times,  by  Lucretius,   Virgil,   Horace,  Vida,  Bdleau, 
Pope,  Akenside,  Young,  lUmrs,  Campbell. 

bescriptive  Poetry,  though  we  have  so  long  delayed  Descriptive 
treating  of  it,  is  probably  as  difficult  (^execution,  and  poetry, 
requires  as  high  powers  of  genius  as  any  of  the  kinds 
we  have  yet  analyzed.  Descriptive  poetry,  however^ 
does  not  mean  exclusively  any  one  particular  form  of 
composition.  There  are  few  poems  purely  descrip* 
tive;  and  still  fewer  in  which  description  does  not 
form  a  large  and  prominent  part  Shakespeare,  for 
example,  though  his  excellence  lies  in  manners  and 
characters,  may  justly  be  denominated  a  descriptive 
poet,  as  in  his  works  are  instances  of  scenery  painted 
with  exouisite  taste  and  beauty,  fiut  there  are  poems, 
such  as  Thomson's  Seasonsi  or  Milton's  Allegro,  more 
fNrefessedly  descriptive  than  others,  as  description  is 
their  predominating  and  distinguishing  characteristic. 
A  writer  of  ordinary  talents  is  evidently  unfit  to  attain 
even  respectability  m  this  species  of  poetry.  To  him 
nature,  which  is  the  great  field  for  tlie  display  of  the 
descriptive  powers,  hu  nothing  striking  or  interesting,  . 
or  she  seems  exhausted  by  thoee  who  have  preceded 


712  POETRY. 

Poetry,    him ;  and  his  language,  being  copied  from  others^  in-  The  parables  in  the  prophetical  writings,  and  in  the  P«tir. 

''^^Y^^  stead  of  being  the  result  of  his  own  lively  impressumay  New  Testament^  are  all  allegoricsly  and  are  supported  ^-•'V*^ 
is  va^ue,  general,  and  languid ;  and  though  his  de«  and  managed  with  incomparable  felicity.  Allegory 
scriptions  may  be  decked  with  the  drapery  of  poetry,  we  seems  to  be  of  oriental  origin,  where  it  still  prevaik 
find,  afler  perusing  them,,  that  nothing  has  been  felt.  It  was  early  introduced  into  Europe,  it  was  the  grest 
and  nothing  has  been  accomplished.  A  true  poet,  on  Qharcteristie  of  the  Proven9al  poets.  Nor  is  it  unknown 
the  contrary,  sets  the  object  painted  distinctly  and  iis  British  literature.  In  the  fourteenth  and  fifteenth 
visibly  before  us.  He  makes  a  proper  selection  of  cir-  centuries  indeed^  it  was  the  prevailing  taste,  as  the 
cumstances ;  all  the  interesting  tmta,  and  beauties,  wosks  of  Chaucer,  Gower,  Lyogate,  James  L  of  SeoU 
and  associations,  make  a  deep  impression  on. his  own  land,  aiid  various  others,  amply  testify.  Thomson's 
breast,  and  he  transmits  a  warm  impress  to  the  breasts  Castle  of  lnddence»  various  prose  essays  in  the  Spec- 
of  others.  We  see  before  us  scenery,  and  life,  and  tator.  Rambler,  and  Adventurer,  partake  of  the  same 
reality,  something  in  short  from  which  a  painter  character;  but  the  progress  of  learning  and  refinement 
might  copy.  This  praise  is  peculiarly  the  praise  of  has  banished  this  false  taste ;  and  no  poet  ia  now  so 
Thomson.  Thomson  had  a  warm  imagination,  and  a  blind  to  his  reputation  or  success,  as  to  attempt  to  re- 
feeling  heart ;  was  deeply  enamoured  of  the  beauties  vive  and  perpetuate  it. 

of  nature,  and  was  possessed  of  genius  to  catch  what        In  the  foregoing  enumeration  we  have  not  introduo- 

was  attracUTe  and  pleasing,  and  to  reject  what  waa  ed  Dramaiie  Poehy,  referring  for  a  full  discussion  of 

superfluous  or  uninteresting ;  and  he  wAs  thus  enabled  that  subject  to  our  article  Drama. 

to  produce  the  noblest  poem  of  the  kind  we  are  con-        We  have  hitherto  also  said  nothing  of  the  nature  Ut;^ 

sidering,  of  which  any  langu^e  can  boast    It  need  and  progress  of  poetry  in  Britain;  nor  have  we. scarce- £a^ 

merely  be  mentioned  farther,  that  in  portraying  in-  ly  alluc^d  to  any  of  the  great  poets  of  the  present P«ii- 

animate  natural  objects,  the  description  should  be  en-  day.    The  former  t&pic  is  far  too  extensive'for  ourpre- 

livened  by  the  introduction  of  living  beings  to  excite  sent  purpose,  and  beside  (in  addition  to  its  being  fu 

our  interest  and  sympathy.     It  is  this  which  gives  de-  miliar  to  every  reader  from  the  writings  of  Warton, 

acription  its  highest  charms,  and  brings  the  subjects  of  Johnson,  Ellis,  Campbell,  and  others),  it  will  be  found. 

it  home  to  the  business  and  the  bosom  of  every  class  of  -  collaterally  discussed  in  this  work,  in  the  lives  of  the 

« readers.    The  force  of  this  opinion  will  be  fully  seen  various  poets  that  this  country  has  produced.     Thekt- 

from  the  following  quotation  from  Ossian :    "  I  have  ter  subject  is  of  a  nature  too  delicate  and  difficult  for 

seen  the  walls  of  Balclutha,  but  they  were  desolate,  present  consideration.    Of  living  merit,  indeed,  it  is 

The  fire  had  resounded  within  the  halls ;   and  the  voice  peculiarly   hazardous  to  speak,  lest  partial   feelings 

of  the  people  u  now  heard  no  more.     The  stream  -of  should  lead  us  to  undue  pan^yric,  or  to  unwarranted 

Clutha  was  removed  from  its  place  by  the  fall  of  the  disapprovah      With  regard,  therefore,   to  both  these 

walls;   the  thistle  shook  there  its  lonely  head;  the  subjects,  (though  extremely  important  and  interesting) 

moss  whistled  to  the  wind.     The  fox  looked  out  at  the  we  shall  in  this  place  merely  mention  that  England  ia 

window ;   the  rank  grass  waves  round  her  head.     Z>e«  inferior  to  no  country  in  the  number  and  excellence  of 

Molaie  is  the  dweliing  of  Moina  :    Silence  is  in  the  house  her  poetical  productions ;  thai  in  everr  ttge,  from  the 

qf  her  fathers."  Nothing  can  be  conceived  more  exqui-  days  of  Chaucer  and  Gower,  she  has  in  this  art  pro- 

aitely  touching  than  the  thought  conveyed  in  the  sen-  duced  writers  of  the  highest  endowments;  that,  though 

tence  with  which  this  description  terminates.     It  finds  after  the  death  of  Goldsmith  an  interval  elapsed  mart 

a  way  direct  ta  every  bosom.— -Description^  as  already  barren  than  any  previous  era  in  the  history  of  English 

mentioned,  prevails  more  or  less  in  every  poetical  pro-  poetry,  yet  the  subsequent  age  has  been,  if  possible, 

diiction,  ancient  and  modem.     The  Britbh  poets  who  more  eminent  than  any  former  period  for  the  variety 

stand  highest  in  this  department,  are  Ossian,  Milton,  and  superior  character  of  its  poetical   composidoos. 

(particulsrly  in  his  AUeffro  and  Pensoroso,)  Blair,  (the  The  present,  indeed,  has  been  denominated  one  of  the 

author  of  the  Grave)  Denbam,  Falconer,.  Thomson,  most  flonrishtng  epochs  of  Knglish  poetry  ;  an  opimon 

Grahame,  Scott, — of  whom  Milton  and  Thomson  sre^  of  which  no  pennon  can  fail  to  be  convinced  if  be  re- 

unrivalled.  fleet'  for  a  moment  on  the  illustrious  names  by  which 

Allegory.        A  poetical  composition,  in  which  alltgory  is  the  pre-  it  is  adorned.  *We  have,  indeed,  lost  CoWper,  Grahame, 

vailing  feature,  can  scarcely  be  regarded  as  forming  a  Leyden,  Kests,  Bloomfield ;  but  we  can  still  boast  of 

distinct  and  separate  division  of  the  srt,  as  allegory  is  Scott,   Byron,  Campbell,    Southey,    Rogers,  Mooxe» 

nothing  but  a  continued  metaphor,  and>  therefore,  does'  Grabbe,  Wordsworth,  Coleridge,  Montgomery,  and  a. 

not  change  the  inherent  nature  of  the  work  in  which  multitude  of  others— «ach  distinguished  by  hfs  own 

it  is  used.  .  An  amatory,  or  a  pastoral  poem,  for  exam-  peculiar  genius  and  characteristics— all  of  them  pos-^ 

pie,  may  be  allegorical,  and  its  charact«rr  as  a  pastoral  sessed  of  the  highest  and  richest  endowments,  and  not 

or  amatory  production  remains  unchanged.    Allegory  a  few  of  them  unrivalled  in  the  depfirtments  t>f  poetry 

has  a  reference  only  to  the  mschmery  employed,  and  which  they  have  severally  chosen   to  cuhivate  and 

its   effect,   therefore,    is    confined  to  the  drapery  in  adorn. 

which  poetry  is  veiled,  not  to  the  spirit  by  which  it  Venimus  ad  summum  fortanm  •  •  • 

IS  animated.  .It  is, merely  external,  and  is  more  remark-  .  Pnllimus  •  '♦  AchWis  doctlus  uttctk^ 

able  than  any  other  figure,  merely  because  it  is  not  so 

common,  and  because,  when  once  introduced,  it  can        The  reader,  besides  the  works  already  mentioned 

be  terminated  only  with  the  subject  which  it  is  employ,  may  consult  Beattre's  Essay  on  Poetry  and  Music  ;  Boi- 

ed  to  embellish  or    illustrate.      Allegory,  however,  leau,  Art  Poetique;  Lowth,  De  Sacra  Poesi  HehraeO' 

whatever  be  its  influence  on   the  nature  of  poetical  •  ra«;  Blaif^s  Lectures^  and  his  Essay  on  the  Authentic 

writing,  is  recommended  to  us,  as  it  forms  the  medium  ciiy  of  Ossian;  Letters  on  Iceland,  by  Dr.  Von  Troil, 

through  which  some  of  the  most  imporUnt  truths  in  §.xvii.on  Icelandic  Poetry;  An  Essay  on  Sdavome  Poe» 

lioly  writ  are  conveyed  to  us.    A  very  fine  example  of  try,  in  a  work  entitled.  Letters,  Literary  and  Political^ 

it  ma^  be  found  in  the  eightieth  psalm*  in  which  the  on  Poland.    182S.     (fie) 
laraeUtea  are  represented  under  the  image  of  a  viae» .      POGG  Y  Iblamiuu    See  SomatrA. 
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oisons.  Xuifi  is  a  Qiofit  important  subject,  in  many  points 
of  view.  The  history  of  poisons,  like  that  of  all 
the  other  properties  of  natural  bodies,  forms  an  im- 
portant and  interesting  subdivision  in  their  natural 
history,  independently  of  the  uses  or  abuses  that  may 
be  made  of  these  substances.  Their  action  on  the  ani« 
mal  economy,  whether  considered  as  poisons  or  reme- 
dies, is  also  an  important  branch  of  medicine  and  phy- 
siology. In  a  legal  point  of  view,  as  far  as  criminal 
jurisprudence  is  concerned,  the  knowledge  of  these 
substances  is  indispensable,  as  is  that  of  the  effects  by 
which  they  may  be  detected  after  death ;  and  in  this 
manner  the  history  of  poisons  is  an  essential  branch  of 
medical  jurisprudence.  Lastly,  it  is  not  only  of  great 
consequence  that  all  the  poisonous  substances  should  be 
weU  known  to  men  of  science,  but  that  this  knowledge 
should  ^be  as  widely  diffused  as  possible  ;  since  much 
more  extensive  mischief  proeeeds  from  the  igno- 
rance of  the  public  respecting  them«  than  from  any 
abuse  which  is  made  of  those  that  are  known*  Tlie 
antidotes  to  poisons,  or  the  medical  treatment  of  suffer- 
ers under  them,  ought  also  to  form  a  branch  of  this 

subject 

The  poisonous  substances  may  be  divided  between 
the  mineral,  vegetable,  and  animal  kingdoms  as  usual ; 
but  it  j^pears  also  necessary  to  notice  those*  the  true 
nature  or  which  is  nearly,  unknown,  which  are  dif*^ 
fused  through  the  atmosphere,  producing  diseases  and 
death.  If  to  these  we  add  the  cnemical  gases  possessed 
of  this  property,  we  shall  have  a  fourth  oi  vision,  or  one 
of  atmospheric  poisons ;  and  under  these  four  divisions 
the  whole  of  them  may  be  comprised. 

Every  thing  is  considered  as  a  poison  which,  in  small 
doses,  injures  the  health,  or  destrovs  life.  This  is*  a 
vague  definition ;  but  it  cannot  well  be  otherwise,  since 
the  limits  of  doses  are  indefinable,  and  since  that  which 
is  injurious  in  one  dose,  is  innocent  or  salutary  in  aa« 
other.  It  is,  therefore,  difficult  to  know  where  to  stop 
in  auch  an  enumeration ;  and,  with  all  our  care,  it  must 
be  taken  subject  to  the  provision  thus  named.  To  study 
the  nature  of  poisons  tmirottghly,  reauires  an  attention 
to  their  severu  relations  as  connected  with  natural  his^ 
toiy,  chemistry,  pathology,  and  physiology,  whether 
living  or  anatomism  Such  a  view  as  this  holds  ou^ 
implies  a  fiur  more  extensive  treatment  than  we  can  be^i 
•tow  on  this  subject  We  can  only  pretend  to  give  a 
very  condensed  view ;  and  for  the  mmeral  department 
ahail  be  partly  indebted  tQ  Monsr.  Orfila's  work.  The 
«ompUitioa  of  this  treatise  as  to  the  other  departments,iis 
very  much  desired.  But  instead  of  following  his  me? 
thod  of  division,  whichappears  to  us  not  very  good,  we 
ahall  adopt  that  which  alone  belongs  to  the  most  obvi. 
ouB  part  of  their  natural  history,  as  before  laid  down. 


MINERAL  POISONS. 

These  are  generally  oonsiderad  as  corrosive  pmsoaa, 
BM  they  inflame  and  destccrjr  the  parts^to  which,  they 
are  applied.  Their  power  varies  muchf  accardiii|g  to  the 
doeear«<o  their  solid  or  liquid  atate^— or  to  their  inter^^ 
jmI  or -extorndk  application.  Tb^  are  amongst  the  moat 
active  and  dangerous. 

In  a  physiological  view,  their  efieQta  on  the  system 
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vary  exceedmglv.  Sometimes  they  act  as  stimulants  Poifont. 
to  the  brain  and  nervous  system,  and  at  others  their 
efforts  appear  to  be  of  a  sedative  nature.  In  some  cases 
they  augment  the  natural  secretions,  in  others  they  in- 
terrupt them.  Hence  it  is  that,  in  safe  hands,  Jthey  be- 
come medicines  of  great  efficacy.  When  in  very  strong 
doses,  they  produce  speedy  death,  the  immediste  cause 
of  which  is  not  always  the  same.  Sometimes  the  poi- 
son is  absorbed^  and  acts  on  the  brain,  the  heart,  and 
other  organs.  Sometimes  the  primary  action  on  the 
stomach  is  communicated  by  sympathy  to  these,  with- 
out any  apparent  aibsorption ;  and,  in  other  cases,  death 
seems  to  be  the  consequence  of  their  immediate  opera- 
tion on  the  stomach. 

Sympioms  produced  bf' these  PolsoHi. — The  common 
ones  are  burning  heat  m  the  mouth,  oesophagus,  sto- 
mach, and  intestines,  with  thirst ;  pains  through  the 
whole  alimentary  canal,  and  chiefly  in  the  stomach 
and  oesophagus ;  hiccup,  nausea,  painful  and  obstinate 
vomitings,  sometimes  bloody^,  with  tenesmus  and  bloody 
excretions  ;  the  pulse  small,  frequent,  and  often  imper- 
ceptible ;  coldness  sometimes,  at  others  violent  heat; 
dvsuria,  strangury,  and  cold  sweats*  Sometimes  pete- 
cbiae,  and  at  others  miliary  eruptions,  bresk  out.  De- 
lirium, blindness,  convulsions,  or  loss  of  the  intellectual 
faculties,  complete  the  horrible  catalogue. 

Analomical  effects.  Inflammation  of  the  alimentary 
canal,  strictures,  gangrene  or  sphacelus,  and  corrosions, 
are  the  most  obvious  appearances  on  dissection.  Some- 
times the  skin  is  affected  with  gangrenous  spots ;  or 
the  white  skin  for  a  large  space  has  been  found  black. 
The  lungs  have  also  been  found  in  a  state  of  gangrene 
from  arsenic.  In  some  cases,  however,  death  occurs, 
and  yet  no  obvious  injuries  can  be  discovered. 

Medical  treatment.  In  some  cases,  antidotes  may 
be  administered  on  just  chemical  principles,  as  we  shall 
mention  in  treatin^^  of  the  different  substances.  Of 
andent,  and  often  mefficacious  or  imaginary  antidotes, 
the  catalogue  is  immense ;  as  lew  objects  have  engag- 
ed the  attention  of  physicians  more,  in  the  dark  ages 
of  medicine.  Evaciiants,  and  the  antiphlogistic  sys- 
tems, are  employed  in  our  own  daya  on  mere  raticmal 
principles.  These  are  sulgect  to  no  errors  in  the  hands 
of  ignoranoe^asantidoteaoftenare;  since  the  propoMd 
decomposition  may  be  impossible^  or  the  treatment  as 
injurious  as  the  poison. 

For  the  chemical  historv  of  the  following  substances 
we  must  re&r  to  our  article  Chbmistrt. 

CoaaosivB  sublimatb.  This  rabsUnee,^  given  in  a 
dose  of  the  eighth  part  of  a  grsin,  acts  as  a  general 
stimulus  on  the  alimentary  canal  and  the  secretions. 
Sometimes  there  is  a  sense  of  heat  and  pain  in  the  sto- 
mach. If  the  dose  is  larger,  or  long  continued,  it  pro- 
duces  colics  and  vomitings,  with  salivation  and  nloeni« 
tionsof  the  mouth  and  tongue.  This  is  followed  by 
loss  of  the  teeth  and  affections  of  the  bones  in  these 

Sarts ;  and,  besides  these  effects,  there  becur  cardialgia, 
yspepsia,  dysentery,  dyspnoea,  hsemoptysis,  and  vio- 
lent  pains  in  the  bones  and  muscles,  or  in  the  joints, 
with  trembling,  palsy,  tetanus,  mania,  and  death.  The 
quicksilver,  in  these  cases,  is  sometimes  deposited  in  a 
metallic  form  in  many  cavities.  If  given  in  an  extreme 
dose,  it  produces  death  quickly ;  aqd,  ip  this  case,  phy- 
sicians are  not  agreed  respecting  the  mode  in  which  it 

4x 


I 


7U  POISONS. 

Foiaom.    operates  on  the  functions.    We  need  not  recite  their  Quicksilver.    Mercuiy  in  the  state  of  vapoor  is  fwm 

various  opinions.  poisonous,  and  is  well  known  as  such,  in  gilding  and 

This  substance  has  been  known  to  produce  death  some  other  arts,  where  the  workmen  are  exposed  to  it 

also  on  several  occasions  when  used  external iy,  as  [an  Tremour  of  the  limbs  leading  to  palsy  are  the  most 

ointment  to  the  entire  skin,  or  as  a  plaster,  or  as  a  dress^  common  effects.    The  more  violent  are,  lalivation  with 

ing  for  ulcers.     The  symptoms  are  nearly  the  same ;  ulceration,  colics,  asphyxia,  haemoptysis,  asthma,  atro- 

salivation  sometimes,  or,  without  that,  the  usual  affec-  phy,  apoplexy,  and  death.    On  some  occasions,  quick- 

tions  of  the  stomach,  and  convulsions.  silver  taken  internally  has  proved  a  poison.    On  cithers 

To  discover  if  a  patient  has  taken  this  poison,  as  it  is  it  has  proved  innocent,  and  these  difierencea  of  resolt 

always  necessary,  if  possible,  to  ascertain  the  cause  of  seetn  to  depend  on  the  state  of  the  intestinal  fluids,  and 

the  injury  first,  either  the  remains  of  the  substance  the  length  of  time  it  remains  in  the  body, 

tftken,  or  the  matter  vomited,  if  these  cannot  be  pro-  AhseKic.    Some  of  the  salts  of  this  metal  fprm  the 

cured,  must  be  examined  by  the  usual  chemical  tests,  tnost  violent  poisons  with  which  we  are  acquainted.  It 

Afler  death,  the  same  investigation  required  for  judi-  is  the  poison  also  whose  effects  are  best  known,  as  itii 

cial  purposes  must  be  made  of  the  contents  of  the  sto-  tlie  mo&t  frequently. resorted  to  for  purposes  of  murder 

mach.     For  the  detail  of  these,  and  all  others  of  the  or  suicide;  being  often  also  swallowed   by  mistake, 

same  natilre  hereafter  mentioned,  we  must  refer  to  the  The  poisonous  preparations  from  it  are,  the  white  oxide, 

history  of  the  several  substances  under  the  title  Chb-  or  arsenious  acid,  the  arsenical  acid,  the  arsenites,  and 

MisTRY.                     ,  the  arseniates,  the  red  and  the  yellow  sulphurets,  the 

Treatment  of  the  patieni.    The  remarks  to  be  made  black  oxide,  and  the  vapour.   Of  these  the  white  oxide, 

here  on  chemical  antidotes  to  this  poison,  are  of  general  commonly  called  arsenic,  or  the  arsenioos  acid,  is  the 

application  to  all  the  mineral  poisons.    A  substance,  to  most  common, 

be  an  antidote,  should  possess  the  following  properties :  Arsenious  Acid.    This  acts  both  externally  and  in« 

It  ought  to  admit  of  being  taken  in  large  doses  with-  ternally,  and  produces  death  in  a  very  short  time.   The 

out  danger.  exact  mode  in  which  it  operates  on  life  ia  not  well 

It  ought  to  act  on  the  poison  at  the  animal  tempera-  agreed  on,  but  the  general  symptoms  produced  are  the 

ture,  or  at  one  inferior  to  that  following :  An  austere  taste,  with  spitting,  constrictieii 

Its  action  ought  to  be  speedy.  of  the  throat,  grinding  of  the  teeth,  hiccup,  nausea. 

It  should  be  capable  of  combining  with,  or  decompos-  and  vomiting,  the  matters  being  brown  or  bloodv. 

ing  the  poison,  in  spite  of  the  mucus  or  other  secre-  Then  anxiety,  fainting,  burning  heat  in  the  stomao, 

tions  in  which  it  may  be  entangled.  with  inflammation  of  the  mouth  and  throat,  great  irrw 

Lastly,  it  ought  to  deprive  the  poisonous  substance  tabilit^  of  the  stomach,  and  black  evacuations.    The 

of  all  its  deleterious  qualities.  pulse  is  small;  frequent,  irregular,  sometimes  alow  and 

Experiments  made  on  animals  have  proved  that  the  intermittent,  with  a  burning  heat  over  the  body,  and 

alkalies,  the  sulphuretted  alkalies,  and  sulphuretted  an  in  ward  sense  of  the  same  ;  ^et  occasionally  there  is 

hydrogen,  did  not  prevent  the  poisonous  effects  of  this  a  feeling  of  icy  cold.     Palpitations,  thirst,  &intinr, 

substance.     Sugar,  bark,  and  metallic  mercury,  have  difficulty  of  respiration,  cold  sweats,  dysuria,  or  bloo^ 

been  recommended,  but  they  produce  no  effect.     AU  urine,  may  be  added  to  these.    The  physiognomy  is 

bumen  decomposes  corrosive  sublimate,  so  as  to  pro-  affected,  presenting  a  lucid  circle  round  the  eyes;  the  body 

duce  an  innoxious  compound,  and,  when  given  in  suf^  swells,  and  is  covered  with  a  red  eruption,  aomedines 

flcient  quantity,  has  succeeded  as  an  antidote.  with  petechiss ;  and,  to  complete  this  fi^htful  list. 

The  practice  therefore  recommended  is,  to  give  large  we  may  add  prostration  of  strength,  delirium,  convuU 

quantities  of  the  white  of  egg  mixed  with  water,  as  it  sions,  priapism,  loss  of  the  hair  and  epidermis,  and  fi« 

may  be  given  to  any  extent.    If  this  cannot  be  obtain-  nally  death.    It  is  rare,  however,  that  many  of  these 

ed,  linseed  tea,  rice  water,  sugar  and  water,  broth,  or  effects  are  present  in  one  patient ;  and  sometimes  death 

even  plain  water,  may  be  given.    This  practice  also  has  been  produced  without  any  other  symptom  than 

encourages  vomiting,  and  must  be  continued  till  the,  previous  faintings. 

symptoms  abate.    In  case  that  vomiting  cannot  be  ex-  The  visible  effects  of  arsenic  on  the  body  after  death 
cited,  it  is  recommended  to  empty  the  stomach  by  means  resemble  those  of  corrosive  sublimate.    Erodoo,  or  tn- 
of  an  elastic  bottle  and  tubepassed  into  it.     The  more  flammation  of  the  stomach,  is  not  necessary  for  the  pro- 
fluid  of  any  kind  that  can  be  given,  the  better ;  and,  in  duction  of  death.    Such  symptoms  must  not  tfaer^fae 
many  cases,  this  has  proved  sufficient  for  the  cure,  be  depended  on  in  cases  of  judicial  examination. 
They  should  be  forced  down,  therefore,  whether  the  The  poison  which  has  been  used  must  be  |HticiiKd 
patient  is  willing  to  .drink  or  not  in  the  way  recommended  for  corrosive  sublimate,  and 
■Oily  substances,  often  had  recourse  to,  are  useless,  examined  by  the  now  well««known  tests  to  be  fimnd  i& 
and  may  be  injurious,  by  impeding  the  action  of  other  the  chemical  history  of  this  substance, 
substances.    The  remainder  of  the  treatment  must  re-  Treatment  of  the  patient.    No  chemical  subataiioeyct 
semble  that  adopted  in  gastritis,  or  enteritis ;    local  tried  is  an  antidote  to  arsenic  in  its  solid  state;     Ail 
bleeding,    fomentation,   emollient  injections,  general  solutions  are  rendered  inert  by  the  hydroaolphants; 
blood-letting,  the  warm  bath,  and  in  general,  the  anti-  but  the  poison  is  so  rarely  given  in  thisform,  that 
phlogistic  system.                             ^  are  of  no  practical  use. 

Reo  PfiKcipiTATE  OF  Mercury.  This,  whether  pro-  The  first  part  of  the  treatment  is  to  expel  the 

cured  by  heat  or  nitric  acid,  is  a  violent  poison,  and  by  vomiting,  and  by  the  same  substancea 

produces  nearly  the  same  symptoms.  in  the  case  ot  corrosive  sublimate;  to  which  may  be 

TuRBiTH  MiN  EHAL.  In  practice,  is  scarcely  known  as  added  tickling  the  throat  by  meana  of  a  feather.    Thia 

a  poison,  but  it  is  such.  All  the  other  active  salts  of  mer-  alone  has  sometimes  proved  sucoessfuL     In  all 

cury  may  be  oonsidered  in  the  same  light,  and  require  the  fbller  the  stomach  ia  of  any  fluid,  the  leu 

no  particular  detail.  are  the  effects  of  this  poison.    The  toetidlie 
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ihMi.   only  add  to  the  muichter.    Oils  and  fat  substances  are  very  violent,  opium  is  useful ;  and  if  there  is  much    Poisons. 

y^^  injurioas,  as  has  been  fully  proved  by  experiments  on  constriction  about  the  throat  and  pains  of  the  stomachy 

animals.    In  the  liquid- state  of  thepDison^  lime  water  or  symptoms  of  any  inflammation^  the  antiphlogistic 

may  be  useful,  but  not  1&  the  solid.    Theriaca,  and  the  treatment  must  be  resorted  to. 

numerous  vegetable  antidotes  recommended,  are  use«>  *  The  symptoms  produced  by  the  other  antimonial 

less,  except  for  die  quantity  of  fluid  in  which  they  may  preparaticms  are  similar^  but  vary  in  violence  according 

be  given.    The  medical  treatment,  as  in  the  case  of  to  their. nature.    The  muriate  is  the  most  violent,  and 

mercury,  is  formed  on  the  .antiphlogistic  plan.  the  treatment  is  the  same  for  all.    The  vapours  of  anti- 

Tlie  arsenical  acid,  and  the  arsenites  and  arseniates,  mony,  undeir  any  form,  have  been  found  to  produce 

are  all  attended  by  similar  symptoms,  but  they  require  cough,  oppressed  respiration,  haemoptysis,  and  colics : 

no  farther  remarks.  there  can  be  no  doubt  that  if  long  continued  they 

SuLPHURCTS  OF  Arsbnic.    Yellow  artificial  orpi-  would  be  a  cause  of  death, 
ment  is  poisonous  in  the  quantity  of  even  three  or  four        Coppsr>     All  the  preparations  of  copper  are  poison* 

grains.     The  native  has  been  given  in  considerably  ous.     The  most  common  are  the  acetate,  the  sulphate, 

larger  doses  with  little  injury.  *  The  native  red  suU  the  nitrate,  the  muriate,  the  ammoniuret,  as  chemical 

phuret  is  also  comparatively  inert,  while  the  artifidal  poisons.    In  domestic  use^  those  of  ordinary  occurrence 

one  is  poi&onous.     These  effects  imply  chemical  dif-  are  solutions  of  the  metal  in  wine  or  vinegar^  and  its 

lerences  not  yet  examined.  combinations  with  oily  matters. 

Black  Oxidb  or  Absbnic.    This  has  been  found  to        In  many  countries,  and  particularly  in  France^  where 

poison  dogs  in  doses  of  five  or  six  grains.    Taken  by  copper  vessels  are  much  used  in  cooking,  this  poison 

accident,  it  has  had  the  same  effects  on  the  human  is  very  frequently  called  into  action^  and  it  is  therefore 

species.  important  that  it  should  be  well  known.     These  poi- 

Arsbnical  Vapours.    The  breathing  of  these  pro*  sons,  however,  are. always  taken  inadvertently,  never 

duces  effects  very  similar  to  those  caused  by  mercury,  given  with  design  to  kill.    There  is  no  doubt  that  milk 

excepting  the  salivation.     When  very  slowly  taken,  as  also  acts  in  copper  vessels  in  particular  cases,  and  pro- 

in  certain  arts,  tremors,  with  shrinking  of  die  muscles  duces  poisonous  effects.      A  case  is  related  by  Dr. 

of  the  arms  and  hands,  are  the  common  effects.    It  ap-  Darwin,  where  the  mistress  of  a  dairy  farm  suffered, 

pears  that  the  arsenite  of  potash  can  be  taken  in  smaller  merely  from  a  custom  of  frequently  tasting  the  cream 

doses  medicinally  for  a  great  length  of  time  without  at  the  edges  of  the  milk  pans.     Verdigris  is  one  of  tl^e 

producing  injurious  consequences.     Red  eruptions  of  most  active  of  these  poisonous  preparations. 

the  skin  are  the  most  common  consequences  of  an  over-  .  The  ordinary  symptoms  are  an  acrid  metallic  taste, 

dose.  with  dryness  of  the  mouth  and  tongue  and  oonstric- 

Anximont.    This  is  a  poisonous  metal,  and  its  chief  tion  of  the  throat.     Spitting,  nausea,  with  vomiting, 

preparations  are  the  following :  Tartar  emetic,  oxide  of  or  vain  efforts  to  vomit,  follow.     There  are  pains  in 

antimony,  sulphuretted  oxide«  and  muriate,  to  which  the  stomach  and  bowels,  alvine  dejections,  sometimes 

we  may  add  antimonial  vapours.  black  or  bloody,  with  tenesmus,  and  the  abdomen  is 

Tartar  emetic  is  proved  to  be  a  poison,  because,  when  inflated.     The  pulse  is  small  and  irregular,  and  ge- 

dogs  that  had  taken  it  were  prevented  from  vomiting,  nerally   hard  and  frequent ;   with  debility,   burning 

they  always  died.    Thus  also  it  has  happened  in  the  thirst,  difficulty  of  breathing,  cold  sweats,   dysuria, 

human  species,  when  considerable  doses  of  this  sub-  Keadach,    vertigo,   cramps,    convulsions,    and  death. 

al^nce  were  given,  and  little  or  no  vomiting  followed.  These  do  not,  however,  often  occur  in  the  same  per- 

When  evacuated,  no  inconvenience  has  followed  it  son;  and  the  most  common  ones  are  vomiting  with 

In  cases  of  death,  the  intestinal  canal  is  affected  with  colic  pains«      Gangrene  sometimes  takes  place,  and  is 

mfiammation  throughout,  as  well  as  the  lungs.     It  is  easily  known  by  its  common  symptoms. 

remarkable  also,  that  whether  this  sul»tance  is  injected        The  appearances,  after  death,  are  an  inflamed  or 

into  the  veins  or  taken  into  the  stomach,  the  same  af-  gangrenous  state  of  the  alimentary  canal,  and  some- 

fections  take  place ;  a  fact  which  occurs  alike  when  times  they  are  corroded  into  holes,  as  happens  with 

arsenic  is  injected  in  the  same  manner.    The  symp*  arsenic. 

toms  9S%  vomiting,  heat,  and  pains  in  the  stomach  and        Treaiment  of  the  Patient,    The  alkalies  and  alkaline 

boipvels;  diarrhoea,  cramp,  and  pains  of  the  musdes,  and  sulphurets  are  not  antidotes  to  copper,  because,  though 

lastly  death  ;  effects  simiUr  to,  though  less  violent  than  they  decompose  the  salts,  they  leave  the  oxides,  which 

those  produced  by  the  poisons  above  mentioned.  are  equally  destructive.    Nor  has  the  infusion  of  galls 

TrealmeiU  of  the  Patient'    If  there  is  much  vomiting,  been  of  any  use.     Sugar  has  very  unexpectedly  been 

little  more  is  requisite  than  to  encourage  it  by  large  found  an  antidote,  as  it  renders  the  soluble  acetates  in- 

Suazitities  of  warm  water.  No  additiond  advantage  is  soluble,  and  comparatively  innocent. 
erived  from  the  vegetable  substances  often  add^  to  The  best  practice,  therefore,  if  sugar  can  be  procur- 
tbeae.  If  there  is  no  vomiting,  that  should  be  excited  ed,  is  to  give  it  in  lar^e  quantities  dissolved  in  water, 
by  tickling  the  throat  with  a  feather,  and  by  warm  by  which  means  vomiting  is.at  the  same  time  enoou- 
'Virater  at  the  same  time.  If  oil  excites  vomiting  it  will  raged.  If  that  is  not  at  hand,  warm  water,  or  broth, 
be  oseful.  If,  with  all  these  attempts,  vomiting  is  not  or  any  vegetable  drink,  must  be  given,  and  that  in 
produced,  large  quantities  of  the  decoction  of  bark  large  quantities.  It  is  unsafe  to  use  emetics,  and  they 
sbotild  be  given ;  which  has  the  property  of  decom?*  should  only  be  adopted  in  case  it  is  impossible  to  ex- 
posing: this  salt,  and  may  be  taken  in  any  dose.  It  is  cite  vomiting  in  any  other  wsy.  If,  however,  the 
3lso  to  be  observed  that  the  yellow  bark  is  a  better  poison  has  been  so  long  taken  that  vomiting  has  ceased, 
pi^ecipitant  for  this  salt  than  the  red.  Tea,  galls,  and  .  and  there  are  pains  in  the  abdomen  from  its  having 
other  astringent  vegetables,  may  be  substituted,  if  this  passed  into  the  intestines,  vomiting  must  be  avoided^ 
is  not  at  band.  The  alkaline  substances  and  the  by-  and  we  must  have  recourse  to  emollient  injections,  and 
tflroAi^phnreta  are  injurious.    When  the  vomiting  ia  to  the  usual  antiphlogistic  reniedies.    When  spasms 
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roMonf.    atid  coiiTulsiotis  are  preient,  anodynes  and  antispas- 
modica  are  proper. 

This  treatment  af^liea  alike  to  all  the  other  prepa- 
rations of  copper. 

Tin.  Although  this  netal^  under  any  form^  is  never 
given  as  a  poison  designedly^  yet,  being  used  in  medi- 
cine and  in  many  manufactures,  it  is  necessary  to  be 
aware  of  its  effects.  The  muriates  and  the  oxides  are 
the  only  preparations  likely  to  become  poisons  in 
these  way8«    The  former  are  by  far  the  most  active. 

The  symptoms  do  not  differ  much  from  those  pro- 
duced by  the  other  metallic  poisons  ;  being  namely,  a 
metallic^  taste,. constrictions  and  thirst,  vomiting,  pains, 
diarrhoea,  an  oppressed  pulse,  convulsions,  and  palsy. 
After  death,  the  same  effects  have  been  observed  in  the 
idimentary  canal  as  are  produced  by  mercury. 

Treatment  cf  ike  patient.  Milk  has  been  found  use^ 
ful  in  diminishing  the  effects  of  this  poison,  and  should 
therefore  be  given  in  large  quantities ;  and,  in  defect 
of  it«  warm  water  and  mpcilaginous  decoctions.  The 
poison  will  thns  be  diluted  and  discharged,  and  the 
remainder  of  the  practice  resembles  that  described  be- 
fore. 

The  action  of  the  oxide  resembles  that  of  the  mu* 
rwtr,  but  it  requires  considerable  doses. 

Zinc  The  sulphate  and  the  oxide  are  the  most 
common  forms  of  this  metal  likely  to  operate  as  poi- 
s#ns;  and  as  it  is  mudi  employed  in  medicine  and 
in  the  arts,  it  is  proper  to  be  aware  of  its  properties. 

The  sulphate  of  zinc  ia  tile  least  dan|;erous  of  all  the 
active  metallic  salts,  as  it  is  generally  unmediately  ex- 
pelled by  vomiting.  When  this  does  not  happen,  or 
when,  in  experiments  on  animals,  it  is  prevented,  death 
follows  quickly.  Injected  into  the  veins,  the  same  con« 
aeouenoes  are  produced. 

The  usual  symptoms  produced  by  the  sulphate  when 
given  in  an  over  dose,  are  a  metallic  taste,  with  con- 
striction of  the  throat,  vomiting;  purging,  pains  in  the 
epigastrium  and  abdomen,  difficulty  of  respiration,  an 
aeoelerated  pulse,  paleness,  and  coldness  of  the  extre- 
mities. After  deatn,  the  mucous  membrane  of  the  sto- 
mach and  intestines  has  been  found  inflamed. 

Treatment  of  the  patient.  To  favour  the  rejection  of 
the  poisons  by  large  quantities  of  warm  water,  is  the 
first  object,  or,  what  is  better,  by  means  of  milk.  Chalk 
and  the  alkalies  decompose  this  salt  in  the  stomach, 
but  are  in  danger  of  adding  to  the  irritation.  The  an- 
tiphlogistic and  antispasmcmic  treatment  must  lastly  be 
aaopt^  wherever  the  symptoms  may  require  it. 

Though  the  oxide  of  zinc  is  poisonous,  it  is  never 
given  in  doses  sufficiently  large  to  produce  death. 

Silver.  The  only  preparation  of  this  metal  likely 
to  act  as  a  poison,  is  the  nitrate,  which  has  been  used 
in  medicine ;  particularly  of  late  in  epilepsy. 

When  injected  into  the  veins,  it  produces,  death 
speedily,  and  without  our  being  able  to  ascertain  the 
cause,  fiut  we  shall  notice  these  effects  no  more ;  as 
there  is  scarcely  any  substance,  apparently  the  most 
simple,  which  does  not  in  the  same  way  produce  death, 
and  with  the  same  trains  of  symptoms.  The  action  on 
the  animal  economy.  In  these  cases,  is  not  understood ; 
but,  in  a  practical  view,  it  is  of  no  moment,  aS  death 
does  not  Occur,  either  acddentally  or  designedly,  in  this 
way,  unless  in  the  case  of  experiments  on  animals. 

The  symptoms  which  nitrate  of  silver  produces  when 
taken  into  the  stomach  in  a  large  dose,  are  exactly  the 
aame  as  those  caused  by  the  other  metallic  poisons. 
Bluettess  of  the  lips,  fVom  the  change  induced  on  this 
ult  from  exposure  to  lightj  is  an  additional  symptorn. 


whidi,  when  it  is  present,  serves  to  ladieate  Ae  natmt 
of  the  poison.  The  appearances  after  desdi  difler  in 
nothing  from  those  causra  by  the  otlMr  metallic  poiatti. 

When  nitrate  of  silver  has  bc^en  given  medidnslljin 
small  doses  for^any  length  of  tte^  it  is  depoiitedbe. 
tween  the  akin  and  epidermis,  producing  a  li?id  itaia 
which  can  never  be  discharged,  and  which  csoiesa 
great  deformity  through  life.  This  haa  frequently  biw 
pened  in  the  hands  of  ignorant  practitionen,  bat  it 
begins  to  be  more  generally  known.  This  con«eqa«ia 
is  so  disagreeable,  that  the  medicine  ought  to  be  nject* 
ed  in  medical  practice,  as  it  possesses  no  sdvanttge 
over  the  other  metallic  tonics  to  compensate  for  tfaii  in. 
convenience. 

Treatment  of  the  patient.  The  muriate  of  sods,  or 
common  salt,  decomposes  this  substance,  and  destroys 
its  deleterious  qualities. 

Salt  should  therefore  be  given  immediately,  dilated 
in  much  warm  water.  Mucilaginous  drinks  may  then 
be  given  to  diminish  irritation,  followed  hj  the  anti« 
phlogistic  practice  where  necessary. 

GoLn.  The  muriate  has  lately  been  used  in  Frcmb 
practice,  and,  even  in  small  quantities,  has  been  fosnd 
poisonous.  Given  in  the  dose  of  a  texith  part  of  s  gntn 
daily,  it  excites  fever,  without  producing  any  other  bad 
effiicts;  ^t  if  that  beincres^,  general  erethismiif, 
with  local  organic  inflammations,  is  apt  to  follow.  U 
does  not,  however,  appear  to  be  so  acdve  as  contMive 
sublimate.  As  there  is  no  instance  on  record,  howeTcr, 
of  any  person  having  been  kiUed  by  this  salt,  itifoN 
ther  effects  are  not  known.  Fulminating  gold  hy 
been  said,  in  doses  of  three  or  four  grains,  toprodoee 
all  the  usual  symptoms  of  the  metallic  poisons,  sttendcd 
by  salivation,  and  death. 

The  medical  treatment  should  resemble  the  genenl 
practice  formerly  described. 

Bismuth,  l^is,  in  the  state  of  the  nitrate,  or  of  the 
subnitrate,  (white oxide)  has  been  used  in  medicine  sis 
tonic  and  antispasmodic,  and  the  latter  is  used  asapsint 
for  the  skin.  There  is  no  doubt  respecting  its  poisoo- 
ous  properties,  as  it  has  been  found  to  pradoceditr* 
rhoea,  constipation,  vomiting,  heat,  tremuings,  coon, 
and  vertigo.  On  animals  it  has  also  been  found  poi- 
sonous. Both  the  nitrate  and  the  white  oxide  prodoee 
inflammations  and  ccyrrosions  of  the  stomach  and  boweh, 
attended  with  the  usual  symptoms,  which  we  need  not 
repeat. 

The  treatment  in  such  cases  of  p<^soDing,  shoold 
they  occur,  consists  in  large  draughta  of  mtlK,  or  lon- 
cilaginous  drinks,  together  with  fomentations  and  the 
general  antiphlogistic  practice. 

Iron.  We  have  known  the  muriate  of  hnon  to  pro- 
duce the  usual  S3rmptoms  of  poison,  and  it  was  trested 
successfully  by  alkalies  and  hot  water. 

LxAD.  This  is  one  of  the  most  fearful  poisons  in 
the  catalogue,  on  account  of  the  numerous  accidental 
ways  in  whidi  it  is  introduced  into  the  body,  whe- 
ther in  the  way  of  food  or  medicine,  or  in  the  vsrioes 
arts  in  which,  in  some  form  or  other,  it  ie  nsed.  £rcn 
where  it  does  not  produce  death,  its  oonsequences  ire 
most  pernicious. 

The  most  common  forms  in  which  tins  snbstance  \s 
apt  to  be  swallowed  are  the  fbliowing  :  the  acetate,  b< 
tharge,  ceruse,  and  the  red  oxide; -ats  also  in  water, 
wine,  cider,  vinegar,  pickles,  &c.  and  in  the  fbnn  of 
vapour.  Thus  it  flnds  its  way  into  our  fbod  evfiy 
where.  In  the  arts,  those  who  suffer  daaiettY  froca  it 
are  (laintert,  hpidaries,  ghMs-grindera,  trorfcers  ia 
smelting  houses,  and  in  ceruse  worka  and  paint  mills* 
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KiiiMi.  maken  of  shot,  and  so  ibrth.  It  it  this  which  ren- 
ders it  soimporuuit  an  object  of  investigation  to  medi» 
ealmen. 

It  is  well  known  that  wine  was  formerly  much 
treated  with  lead  in  France  to  correct  undue  acidity ; 
but  it  is  said  that  the  practice  has  long  been  abandon- 
ed. Stilly  there  is  no  doubt  that,  from  design  or  inad- 
vertence, it  often  finds  its  way  into  wine.  When  used 
in  the  metallic  state  in  wines  abounding  in  tartar,  it 
fiorms  an  insoUible  tartrite,  which  is  preeipitated ;  so 
that  if  the  wine  is  fined,  little  inconvenience  follows. 
WiMm  the  aoetite  is  used,  or  the  wine  is  acescent  from 
aoetoos  termentation,  the  danger  is  considerable. 

It  is  known  to  hare  been  frequently  found  in  cider^ 
from  the  use  of  lead  in  die  presses,  but  that  practice  has 
been  rectified.  In  all  cases  it  may  be  introduced  into 
wine  or  oder  from  shot  remaining  in  the  bottles  after 
deauing. 

Some  waters,  kept  in  leaden,  cisterns,  have  been 
known  to  corrode  them  so  as  to  become  poisonoas. 
This  is  particularly  the  case  on  long  standing,  or  when 
▼cyretable  matters  are  present  at  the  same  time. 

The  usual  manner  in  which  lead  is  introduced  into 
cookery,  is  by  means  of  vessels  glazed  with  the  glass  of 
lead.  Pickles  preserved  in  this  kind  of  earthen  were 
are  frequently  highly  poisonous.  Thus  also  fish,  potted 
in  vinegar,  and  many  other  articles  in  common  use, 
become  poisons.  It  is  said  that,  in  France,  syrups  and 
aweet  cordials  are  clarified  by  means  of  acetate  of  lead. 
Children  have  died  from  eating  red  wafers,  which  are 
eolottred  by  means  of  the  red  oxide. 

The  methods  by  whidi  it  gets  access  to  many  of  the 
artists  employed  on  lead,  are  sometimes  very  obscure. 
In  msny  cases  it  seems  to  produce  its  effect  by  acting 
on  the  skin.  Thus  lapidaries  and  glass-grinders  be- 
come jparalytic  in  the  hands  and  arms,  from  the  putty 
uaed  m  polislung,  which  is  a  mixed  oxide  of  tin  and 
lead.  Many  artisans  probably  sufibr  from  mere  expo- 
sure to  vapours  or  dust  of  lead  in  some  form  or  other. 
The  medical  application  of  lead  externally  has  produced 
the  same  effects,  and  must  be  considered  a  very  unsafe 
practice. 

The  poiionotts  effects  of  lead  sometimes  come  on 
quickly,  if  the  substance  has  been  taken -in  quantity ; 
but  more  generally  the  attacks  are  insidious  and  slow ; 
and  very  often,  when  the  quantity  is  very  small, 
the  effects  we  so  gradual,  that  the  cause  is  not  sus- 


The  most  ordinary  symptoms  are  vomiting,  chiefly 
at  the  .beginning  of  the  attsck,  pains  in  the*  abdomen 
rising  to  violent  colic,  and  accompanied  by  retraction 
ci  the  external  muscles  which  is  relieved  by  strong 
presiure,  and  eonstipation.  There  is  no  fever  nor  in- 
flammatory action,  but  the  attack  of  colic  is  generally 
followed  by  paralytic  affections,  and,  commonly,  of  the 
arms.  These  are  sometimes  the  only  symptoms,  but 
tiiey  aftct  other  parts  also,  while  there  are  tremors  and 
shrinking  of  the  muscles.  These  symptoms  are  com- 
monly incurable,  and  they  occur  most  frequently 
among  artisans  of  various  kinds,  when  the  action 
of  the  metal  in  small  quantities  has  been  long  conti- 
nnsd. 

The  symptoms,  on  dissection,  show  that  there  is  in- 
flsnnnation  of  the  mucous  membrane,  with  occasional 
slight^  extravasations  of  blood,  but  only  when  a  large 
quantity  of  the  poison  has  been  taken  at  once.  In 
other  cases,  smthing  has  been  fbond  but  contractions  of 
the  colon. 

TrttUmefU.af  the  paikiU.    If  the  poison  bm  been 


jttst  swallowied,  the  first  tfimg  to  be  done  is  to  give 
sulphate  of  soda,  or  magnesiat  with  much  water. 
The  sulphate  of  lead  thus  produced  does  not  appear 
noxious. 

Otherwise,  the  practice  is  to  give  purgatives  of  sen- 
na, or  salts,  or  both,  or  of  other  medicines,  according  to 
the  stsite  of  the  bowels.  Opium  is  also  found  neces- 
sary to  relieve  the  spasms  and  constrictions  of  the  in- 
testines, fint  for  the  more  minute  details  of  this  prac* 
tice  we  must  r^fer  to  our  article  Meoicine. 

The  paralytic  affections  generally  defy  all  sttenqits 
at  a  cure. 

Sulphuric  acid.  This  is  unfortunately  too  common 
a  poison,  being  oft^  swallowed  from  design,  or  taken 
inadvertently.  From  being,  so  much  used  in  many  ma- 
nufactures and  arts,  it  is  always  within  reach  of  the  peo- 
ple. It  is  by  no  means  an  uncommon  expedient  among 
suicides,  extraordinary  as  it  may  appear;  and  it  has 
also  frequently  been  taken  accidentally  by  children 
and  others. 

The  symptoms  which  it  produces  ore,  an  austere 
styptic  taste,  with  a  burning  heat  through  the  oesopha- 
gus and  stomach,  pain  in  the  throat,  an  insnfierable 
smell,  with  insupportably  fetid  breath,  Mack  vomit* 
ings,  constipation,  or  bloody  diarrhoea,  colic  pains,  and 
tenderness  of  the  abdomen,  dyspnoea,  anxiety,  a  small 
hurried  pulse,  with  a  sense  of  coldness  in  the  skin,  rest- 
lessness, oppressed  respiration,  spaamB«  and  sometimes 
a  pustular  eruption  all  over  the  body.  The  mouth 
and  throat  are  always  inflamed,  and  generally  ulce- 
rated. 

Inflammations  and  gangrene  of  the  throat  and  ali- 
mentary canal  in  general,  are  the  common  ippearaneea 
after  death. 

Treatment  of  the  paticMt.  Fure  magnesia  proves  the 
best  ooonterpoison  m  this  case ;  but  unless  it  is  aidmi)- 
nistered  very  early  it  is  inefficacious,  as  it  cannot  coun- 
teract that  inflammation  and  destruction  of  ports  which 
has  already  been  determined.  It  should  oe  given  as 
soon  as  possible,  diluted  in  abundance  of  water.  Should 
it  not  be  at  iiand,  a&alies,  or  even  soap  and  water,  may 
be  given.  Every  thing  here  depends  on  promptitude 
and  activity,  as  there  is  no  time  to  lose.  Supposing  the 
poison  to  be  thus  neutralised,  the  local  irrjuriee  moat 
be  treated  in  tiie  same  way  as  if  they  had  aruen  from 
any  other  causes,  by  proper  surgical  and  medical  reme- 
dies and  applications. 

We  must  remark  here,  in  dosing  this  account  of  the 
'sulphuric  acid,  that  its  external  application  has  been 
known  to  produce  death. 

Nitric  acid.  This  is  even  more  frequently  need  by 
suicides  than  the  sulphuric,  and  has  also  been  often 
taken  accidentally  so  as  to  produce  death.  From  its 
large  use  in  many  arts,  it  is<^ten  at  handf  and  too  easi* 
ly  obtained  for  either  of  these  purposes. 

Its  effects  on  the  animal  economy  are  extremely  vio- 
lent The  symptoms  are  burning  heat  in  the  throat 
and  stomach,  with  violent  eructations,  nausea,  and  hic- 
cup, pains  in  the ,  throat  and  epigastrium,  vonriting, 
diarrhoes,  tension  and  pain  of.  the  abdomen,  and  most 
other  of  those  symptoms  which  attend  the  metallic  poi* 
sons.  Themouthand  tongneare  of  a  palewhiteor  yellowish 
ooionr,  and  sloughs  come  away  from  them.  It  appears . 
that  the  pains  are  most  severe  when  the  dose  has  been 
least;  when  very  large,  immediate  destruction  of  all 
the  sensible  parts  is  the  consequence.  The  vomiting  is 
most  violent  when  the  pains  are  greatest 

When  death  is  not  immediate,  it  sometimes  occurs  at 
many  days'  or  weeks' interval }  and  the  parts  thai  dough 
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PoliOM.  awaj  before  the  patient  diet*  Sametimes  the  psdeiits 
continue  to  Hve,  but  vA  extreme  ill  health,  and  subject 
to  paini  and  burning  heats. 

The  appearances  after  death  are  the  yellow  colour 
of  the  parts  affected,  the  teeth  loosened,  with  inflam- 
mation,  sloughing  or  gangrene,  and  perforations  of  the 
alimentafy  canal. 

Treatment  of  the  patient.  Pure  magnesia,  diffused 
in  water,  ougnt  to  be  administered  immediately,  in 
considerable  doses^  and  the  vomiting  is  to  beencon^ 
raged  by  mucilaginous  drinks.  .  l{  magnesia  is  not  at 
handy  soap  dissolved  in  water  may  be  used.  Oil  has 
also  been  found  useful,  if  given  in  large  (quantities.  If 
the  poison  has  been  taken  in  small  quantities,  or  has  had 
time  to  act  on  the  parts^  the  emollient  method  is  alone 
of  use ;  and  the  antiphlogistic  practice  is  to  be  adopted 
wherever  the  symptoms  require  it 

Muriatic  Acxn.  This  is  a  poison,  under  the  same 
circumstances  as  the  foirmer.  The  effectsand  the  symp- 
toms are  very  similar,  and  need  not  be  repeated.  The 
treatment  is  also  the  same  as  in  cases  of  poisoning 
from  nitric  add. 

Phosphoric  acid.  This  also  admits  of  no  other  re- 
marks. Its  poisonous  quality  has  only  been  expe- 
rienced  on  animals. 

Fluoric  acid.  This  appears  to  be  a  most  powerful 
poison.  Externally  applied,  it  is  one  of  the  most  cor- 
rosive substances  known,  acting  on  the  animal  fibre 
with  great  violence.  No  sooner  does  it  touch  the  skin 
than  it  excites  violent  pain,  and  the  parts  become  white 
and  ulcerated.  Even  the  smallest  quantities  produce 
these  effects,  although  they  take  a  longer  time  to  ap- 
pear. It  has  not  been,  and  need  not  be  tried  in  tonally. 
Fluo-boracic  acid.  The  action  of  this  appears  even 
more  violent  than  that  of  the  former,  the  ulceration 
and  affection  of  thfe  skin  being  also  of  a  very  singular 
character.  Applied  even  externally,  it  produces  death. 
No  opportunity  has  offer^  as  yet  respecting  the  treat* 
ment  of  these  cases,  and  we  must  have  recourse  to 
general  principles. 

Oxalic  acid.  The  poisonous  effects  of  this  substance 
have  been  frequently  experienced  of  late  in  this  coun- 
try, from  itp  use  for  domestic  purposes,  and  from  its 
being  aold  or  mistaken  fur  Glauber's  salts.  The  doses 
that  have  been  taken  with  these  consequences,  have, 
however,  been  large,  amounting  commonly  to  an  ounce. 
The  symptoms  and  effects  are  the  same  as  those  pro- 
duced by  the  other  mineral  acids.  Magnesia  treated 
in  the  way  formerly  mentionedi  seems  to  be  the 
most  convenient  remedy,  accompanied  by  plentiful 
dilution. 

Tartarous  and  Acetiq  acids.  It  is  probable  that 
these  are  equally  poisonous;  but  we  have  no  practical 
experience  respecting  them. 

Potash.  The  poisonous  nature  of  pure  potash  must 
be  sufficiently  evident,  from  the  extreme  energy  of  its 
action  on  animal  substances.  But  the  sabcarbonate, 
or  common  salt  of  tartar,  has  been  also  found  to  pro- 
duce the  same  effects  when  taken  by  mistake  in  doses 
of  an  ounce.  The  symptoms  are  scarcely  different  from 
those  produced  by  all  the  other  mineral  poisons,  and 
need  not  be  detailed.  These  substances  produce  per- 
forations of  the  stomach  and  intestines,  even  more 
readily  than  any  of  those  formerly  mentioned. 

Vine^iar,  with  abundance  of  water  and  other  di- 
luents, 18  the  most. efficacious  antidote  in  those  cases. 

Soda.  The  effects  and  the  treatment  are  the  same; 
but  we  have  seen  a  considerable  dose  of  the  subcarbo- 
Bate  given'  by  mistake  without  injury. 


Ammonia.  Pure  water  oi  ammonia*  or  ammooia 
with  oil  in  the  form  of  the  volatile  liniment,  is 
not  unfrequently  taken  by  mistake.  It  has  been  known 
to  produce  death  in  the  abort  space  of  a  few  minutes. 
It  aestroys  the  mouthy  oesophagus,  and  stomach,  and 
its  action  is  accompanied  by  haemorrhages  from  the  nose 
and  intestines,  and  by  fever.  Besides  that,  there  aie 
the  other  symptoms  so  often  enumerated.  When  the 
dose  ha9  been  small,  the  inflammatioD  of  Uie  mouth 
and  throat  are  the  chief  effects,  and  they  often  prove 
fatal. 

There  is  little  to  be  done  in,  ihese  cases  if  it  is  not 
done  quickly ;  and  the  same  practice,  by  means  of  vin* 
egar,  is  the  best  that  can  be  adopted. 

Barytss.  This  is  a  most  active  poison,  and  appa> 
rently  in  all  its  states;  whether  in  that  of  the  pate 
earth,  the  carbonate,  or  the  neutral  salts,  Tiie  muriate 
has  been  employed  in  medicine,  in  scrofulous  and 
glandular  affections.  It  is  very  commonly  uaed  for 
poisoning  rats  in  the  countries  where  it  is  found. 

Its  action  on  the  stomach  does  not  seem  to  aoconnt 
for  the  sudden  and  violent  death  which  follows  its  use; 
and  it  is  supposed  that  it  is  absorbed  so  as  to  act  on 
the  nervous  system.  No  particular  details  of  the  symp- 
toms have  been  given,  except  violent  pains  and  con- 
vulsions observed  in  animals. 

In  treating  a  case  of  this  nature,  the  beat  practice 
seems  to  be  to  give  either  the  sulphate  of  soda  or  mag- 
.  nesia  in  lar^e  doses,  with  plenty  of  water^  and  to  in* 
duce  vomiting  by  the  most  gentle  m^ans. 

Lime.  Though  this  is  an  ackive  poison,  we  aie  not 
aware  that  its  effects  have  been  observed,  except  on 
animals  made  the  subjects  of  experiment-  The  ^ntp- 
^ms  both  before  and  after  xleath  resemble  those  pro- 
duced bv  the  caustic  alkalies.  Should  such  a  case  hap- 
pen in  ue  human  subjectt  the  same  treatment  by  meins 
of  vinegar  would  be  the  most  appropriate. 
.  NiTRC.  This  is  a  dangerous  poison,  although  only 
acting  in  large  doses,  because  it  is  often  sold  instead  of 
Glauber's  salu  by  careless  apothecaries.  We  have  seen 
it  taken  to  <he  extent  of  half  an  ounce  without  any 
obvious  consequences.  In  doses  of  an  ounce,  it  gene- 
rally produces  death,  accompanied  by  the  usual  symp- 
toms of  poison.  In  some  cases  where  the  patients  have 
recovered,  there  have  remained  cramps  and  pains  of 
the  limbs,  particularly  of,  the  legs,  with  shrinking  of 
the  muscles,  and  tremors.  We  doubt  if  any  chemical 
antidote  is  applicable,  and  can  only  recommend  vomit* 
ingand  dilution,  together  with  the  antiphlogiatic  prac- 
tice. 

OxYMURiATa  Of  Potash.  This  is  som^mes  uaod 
in  medicine,  and  there  can  be  no  doubt  that  it  is  aa 
active  poison.  In  doses  of  twenty  or  thir^  graina  it 
produces  fever,  with  a  white  tongue,  and  inflammatory 
action. .  In  somewhat  larger  quantities,  it  produces 
pains  in  the  stomach,  and  would  probably  cause  deadi 
if  much  increased.  We  can  only  recommend  the  aanc 
treatment  in  this  case  as  in  the  former. 

We  are  not  aware,  that  poisonous  effects  have  been 
experienced  from  any  other  <^  the  alkaline  neutnl 
salts. 

Muriate  or  Lime.  This  is  also  an  active  potaott  in 
small  doses,  and  it  has  been  used,  like  the  muriate  of 
barytes,  in  glandular  affection*.  In  cases  of  poisoo 
from  it,  we  should  be  tempted  to  usa  carbonate  of  ooda 
with  dilution. 

We  do  not  know  that  any  trials  have  been  made  ^th 
any  other  of  the  earthy  neutrals. 
FuosPHORus.    This  substance  has  been  introdooed 
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into  inedici|l  practice  in  France,  in  chronic  diseases  of 

yarious  kinds,  and  in  particular  in  Pjlsy  and  epilepsy.  ^p  jHj;  ANIMAL  POISONS.  Animal 

Its  effects  in  this  way  are  very  doubtful,  and  it  is  a  very  Ammai 

active  poison.    In  experiments  on  animals  it  has  been        We  may  consider  those  first,  which  commonly  ope»  ^  '^"^ 

used  dissolved  in  oil,  and  is  eaually  deadly  in  this  rate  by  being  taken  into  the  stomach ;  and  then  those 

manner.    When  injected  into  tne  veins,  phosphoric  which  most  be  admitted  into  the  circulation  by  pnno«  ^ 

acid  in  vapour  is  speedily  disengaged  throogn  the  ture  or  otherwise  to  produce  their  effects. 

lungs.    In  the  stomach,  it  produces  inflammation  and        Cantharidbs.    The  Lytta  veticatoria  is  the  most 

corrosion ;  and  these  injuries  are  attributed  to  the  pro-  noted  of  the  animal  poisons,  and  is  much  used  in  medi- 

<luctSen  of  phosphoric  acid.  cine  as  a  local  or  general  stimulant.    It  is  commonly 

If  it  be  taken  in  a  solid  state,  tl^e  symptoms  are  not  given  in  the  form  of  tincture.  ^ 
produced  for  some  time.    If  in  solution  in  oil^  or  in        It  even  produces  death  on  animals  when  injected 

ether,  they  appear  quickly,  and  are^  chiefly  vomiting,  into  their  veins,  with  the  usual  symptoms  of  convul- 

violent  pains^  and  nervous  affections.  sions,  oppressed  respiration,  &c.    It  nas  also  produced 

In  case  of  poisoning  by  phosphorus,  emetics  are  first  grievous  symptoms  and  death,  merely  when  applied  in 

necessary.    If  taken  in  a  dissolved  state,  magnesia  Sie  form  of  blisters. 

must  also  be  given  to  neutralize  the  acid  which  is  pro*        The  ordinary  symptoms  in  poisoning  from  canthaH* 

duced.    Plentiful  dilution,  and  the  antiphlogistic  prac-  des,  are  a  nauseous  smell  and  taste,  nausea,  vomiting, 

tioe,  must  be  superadded.  bloody  evacuations,    with   violent  pains,    strangury, 

Gla8S.    Pounded  glass  is  vulgarly  reckoned  a  poi-  bloody  urine,  and  priapism,  with  heat  and  thirst,  a  hsrd 

son;  but  it  only  acts  mechanically,  and  is  therefore  and  frequent  pulse,  sometim'es  hydrophobia,  convul-* 

not  entitled  to  a  place  among  these  substances.    That  sions,  tetanus,  and  delirium. 

many  solid  matters,  much  more  likely  to  be  offensive.        The  internal  appearances  resemble  those  produced 

are  often  swallowed  with  impunity,  is  most  particularly  by  other  poisons,  adding  to  them  inflammatory  affec- 

proved  by  the  well-known  case  of  the  *  sailor  admitted  tions  of  the  urinary  organs. 

into  St.  Hiomas's  hospitaly  who  had  been  in  the  habit        We  have  no  means  of  treating  this  poison  by  che« 

for  many  years  of  swallowing  pocket  knives.    The  re*  mical  antidotes  as  yet,  as  the  true  nature  of  all  the 

mains  of  many  were  found  on  dissection;  and  he  ad-  animal  compounds  is  still  little  known.    Gentle  eme« 

raitted  the  having  thus  disposed  (^  ten  or  twelve.   (See  tics  with  oil  are  recommended,  so  as  to  evacuate  the 

Edin,  PhiL  Jaurn.  vol.  vii.  p.  204.)  anbstanoe  if  possible;  and  for  the  rest  we  must  trust 

Chlorinb.    This  gas  dissolvea  in  water  has  been  to  the  Ordinary  medical  means  applicable  to  the  symp^ 

given  in  venereal  cases,  with-  the  efiect  of « curing  the  toms  that  arise. 

diseasOi    Its  action  resembles  that  of  the  ozymuriate  of       Poisonous  substances  resembling  that  of  cantharides 

potash ;  and  it  is  unquestionably  highly  deleterious,  are  so  common  among  the  insect  tribe,  that  there  are 

although  no  instances  of  death  from  it  have  occurred,  doubtless  many  more  of  this  nature ;  but  we  are  not 

We  should  be  inclined  to  treat  such  a  case  with  chalk  likely  to  become  acquainted  with  them, 
and  water,  besides  the  more  ordinary  means.  Fish.    There  are  many  fishes  poisonous,  particularly 

Feusbic  acid.    This  has  lately  been  introduced  into  in  the  tr<^ical  climates ;  but  ^we  are  very  ill  informed' 

medidne,  and  it  is  among  the  most  active  pmsons  respecting  their  names.    It  appears  also,  that  many  are'  ^ 

known.    It  seems  to  differ  in  its  action  from  all  the  poisonous  at  one  season  and  not  at  another ;  and  that 

other  mineral  poisons,  its  effects  being  sudden,  and  in  m  some  cases  the  Hver  alone  is  the  noxious  part.    It 

the  highest  degree  sedative.    In  under  doses  it  pro-  has  also  been  remarked  in  the  West  Indies,  that  the 

duces  syncope,  or  temporary  apoplexy,  with  vertigo^  same  species  are  poisonous  in  one  place  and  not  in 

nausea,  atxl  other  symptoms.     It  is  equally  dangerous  another,  and  that  there  is  even  a  particular  tract  of  sea 

when  respired^    Ammonia  has  been  fdund  to  counter-  throughout  which  this  quality  prevails, 

act  its  eflecta;  but  this  can  be  of  little  use,  from  the  •  The  yellow- billed  sprat  of  Barbadoes  is  the  most 

suddenness  with  which  it  acts  in  producing  death.   Its  notedly  poisonous  fish  that  has  been  ascertained ;  and 

cieatructive  effects,  when  introduced  by  punctures  or  it  is  said  to  have  even  produced  death,  even  when  it 

injection,  are  particularly  sudden.  had  been  spit  out  after  being  taken  into  the  mouth.  It 

loDiNB.    This  has' lately  been  introduced  into  medi-  is  supposed  to  communicate  the  same  properties  to  the 

cine,  chiefly  in  the  form  of  the  hydroiodate  of  potash,  fish  thjst  f&d  on  it. 

In  all  its  forms  it  is  an  a^ve  poison.  In  small  doses,  *  In  our  own  country,  muscles  are  sometimes  poison- 
given  in  glandular  affections,  and  paiticularly  in  the  oos,  at  least  to  particular  individuals;  but  this  proper- 
enlargement  of  the  thyroid  gland,  it  excites  fever,  ty  varies  also  according  to  seasons  or  other  circumstan- 
-which,  if  pushed  to  excess;  becomes  fatal.'  On -animals,  ces  not  yet  ascertained.  It  is  a  popular  opinion  tha 
in  lairger  cbses,  it  produces  death,  with  inflammation  the  beard,  as  it  is  called,  or  the  gills,  are  the  poisonous  ' 
jmd  ^ceration  of  the  intestinal  ^al.  We  are  not  part ;  but  there  seems  to  be  no  ground  for  this  notion.^ 
jiware  of  any  jiroper  counterpoison  for  it.  The  83rmptoms  vary  in  violence,  even  to  death.    The 

Although  It  is  highly  probable  that  there  are  yet  Usual  ones  are  swelling  of  the  surface  with  exanthe- 

^nany  other  poisons  in  the  mineral  kingdom,  there  is  mata,  and  with  nausea,  pains  of  the  abdomen,  purging, 

no  experience  respecUng  them.     We  are  willing  to  vomiting,  and  torpor.    The  exanthemata  generally  re- 

l>elieve,  that  all  the  metallic  substances  are  so,  in  a  lieve  the  affection  of  the  stomach, 
greater  or  less  degree.     This  is  a  long  catalogue,  and        Evacuants,  as  they  may  be  required,  seem  to  be  the 

'vrill  probably  yet  lead  to  mariy  experiments  on  animals  most  efficacious  remedies ;  but  brandy,  opium,  and  si"    * 

mxnong  those  who  have  cultivated  this  branch  of  patholo*  milar  stimulants,  have  been  found  useful. 
^  and  chemistry.  It  is  a  safe  rule  in  the  mean  time,  to        Pi7trid  Msat.    This  operates  as  a  poison  in  many 

.void  the  whole  tribe  under  whatever  form.     But  as  cases,  and  particularly,  if  long  continued,  or  taken  in 

-mfr4i  have  no  positive  facts  to  bring  forward,  we  shall  considerable  quantity.   Its  immediate  effects  are  nausea 

proceed  to  the  animal  poisons.  and  diarrhoea,  with  fever,  sometimes  fbllowed  by  dea'.h.  ' 
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PoifMii.  If  used  more  gradually^  it  prodaces  carbuncles,  pete- 
chise,  and  appearances  of  scurvy,  sometimes  attended 
by  ^hu8  and  death.  Evacuations,  in  the  firM  in- 
stance, and  ^e  ordinary  treatment  of' the  symptoms 
afterwards,  are  the  only  remedies  to  which  we  can  have 
recourse.  Among  savage  natiohs,  habit  seems  to  render 
such  a  diet  innoxious;  as  putrid  fish  are  eaten  from 
choice  in  many  of  the  South  Sea  islands. 

PuTBin  £00.  This  seems  to  be  the  most  active  and 
noxious  of  all  the  putrid  substances.  Taken  to  the 
amount  of  even  two  or  three  grains,  it  sometimes  brings 
on  dysenteric  affections  very  difficult  of  cure.  We 
know  of  no  remedies  but  such  as  will  occur  on  reflec- 
tion to  every  one. 

We  might  have  added  to  this  list,  many  substances 
of  an  animal  nature  which  are  poisonous,  although  in  a 
slight  degree,  to  particular  persons.  But  as  they  are  not 
uniformly  so,  these  cases  must  be  ranked  among  the 
idiosyncracies.  Medical  men  ought  to  be  aware  of 
them,  lest  they  mistake  one  thing  for  another.  Th^ 
effects  produced  by  salmon  on  many  individuals  are 
well  known.  Fattened  poultry,  a  very  common  arti- 
cle of  diet,  often  produces  considerable  derangement  in 
many  persons,  even  when  taken  in  the  smallest  quan- 
tities. But  on  Uiese  we  need  not  dwell.  It  is  sufficient 
if  patients  and  practitioners  are  aware  of  them. 

The  list  of  animal  poisons  which  act  through  the 
circulation  by  puncture  is  very  considerable ;  but  we 
shall  only  name  the  best  known. 

Sbrfsnts.  The  list  of  poisonous  serpents  is  net 
very  considerable  when  compared  with  their  total  num<* 
ben;  but  we  need  not  give  it  It  is  sufficient  to  name 
the  molt  remarkable,  as  the  effects  produced  by  the 
whdeare  similar,  varying  only  in  intensity  and  rapidity. 

The  best  known  poisonous  species  are  the  rattle-snake, 
the  Cobra  di  Capello,  the  whip  snake,  the  Egyptian 
snake,  and  the  common  viper.  All  the  poisonous  snakes 
have  a  particular  apparatus  for  that  purpose,  consisting 
of  a  poison  bag  attached  to  two  tubular  and  jointed 
fangs,  through  which  it  is  iniiised  into  the  punctures 
which  these.form.  It  appears  that  these  poisons  will 
preserve  their  virulence  even  when  dry,  and  for  a  great 
length  of  time. 

The  symptoms  in  all  cases  are  the  same,  if  there  is 
time  for  them  to  appear;  and  they  are  chiefly,  pain  in 
the  bitten  part,  affections  of  the  stomach,  convulsions, 
vertigo  or  coma,  and  death.  In  some  violent  casesi 
death  is  produced  in  less  than  a  minute. 

It  has  been  attempted  to  check  the  progress  of  the 
poison,  where  a  limb  has  been  bitten,  by  a  ligature ; 
or  to  destroy  it  by  caustic  substances,  or  by  excision.. 
Oil  externally  applied,  has  also  been  considered  a  reme- 
dy, as  has  ammonia.  This  last  substance  is  also  given 
internally,  and,  as  it  is  said,  with  good  effects.  Savage 
nations  possess  many  other  antidotes,  real  or  imaginary ; 
but  we  nave  no  very  solid  information  respecting  any 
of  these  remedies. 

Scorpion.  All  the  species  are  poisonous,  but  in  dif- 
ferent degrees^  by  means  of  a  sting  in  their  tail  emitting 
poison.  The  eTOcts  resemble  those  produced  by  the 
bites  of  serpents.  One  or  two  kinds  are  said  to  be  very 
deadly.  Tne  injury  produced  by  others  is  not  greater 
than  that  from  the  sting  of  a  bee.  Oil  is  here  also  held 
out  as  a  remedy ;  and  what  is  less  probable,  the  body 
of  the  animal  bruised,  and  applied  to  the  part. 

Cbntipbds.  Some  of  the  American  lands  are  very 
deadly.  Most  of  them  appear  to  be  poisonous  in  dii- 
ferent  degreesi  and  with  the  same  effects  as  the  serpent 
tribe. 


Spiobbs*  It  is  believed  tfaHt  some  of  the  hmrkiadi  hmn, 
found  in  hot  climates  are  poisonous.    The  ciscts  is. 
specting  the  Urantula  are  now  admitted  to  be  fidmLooa 

Bbeb,  Wasps,  Hobnbts.  These  are  aU  paisoDou 
by  means  of  a  peculiar  sting,  and  stand  in  order  of  vi». 
lenoe  as  ^e  have  here  plawd  them.  The  homst  \m 
been  known  to  produce  death. 

Antb.  In  hot  dimatesi  many  of  this  fimiily  imb 
to  be  veiy  poisonous,  though  we  have  no  instmatof 
death  from  them.  The  bite  of  our  own  nd  sot  ispiia* 
ful,  and  the  poison  here  seems  to  be  nothing  betscciic 
acid. 

Earwigs.  The  forfex  at  the  tail  of  this  ium  ii 
slightly  poisonous ;  but  it  is  only  capable  of  pcoetn^ 
ing  very  soft  parts  of  the  skin. 

We  need  not  notice  particularly  our  domeHie  tatk 
X  ments,  such  as  bugs,  &c.  nor  the  nuraerous  fliei,  tabni, 
conopesy  culioes,  &c.  with  which  aU  countries  isnni. 
If  these  are  not  more  injuriona,  it  is  probably  nthfr 
ftom  the  very  small  quantity  of  the  poison  sdoutted, 
than  from  any  want  of  virulence  in  it 

FuRiA  Inpbenalis.  We  havetboogbt  fit  teniae 
tion  this  extraordinary  womv  on  accotmt  of  the  violcat 
effects  which  Linnaeus  attributes  to  it ;  but  we  eoniider 
the  whole  history  as  fabulous,  notwithatandingthstiik 
thority.  We  believe  that  he  suffered  bk  ciednlitf  to 
deceive  him,  as  he  has  not  described  it  firom  his  ova 
experience. 

Mad  Dog.  If  not  the  most  rapid,  this  is,  toiu,siiiQiY 
the  most  terrific  of  the  animal  poisons.  The  nstoK  of 
the  disease  which  enables  the  dog  to  secrete  thispoiuD  is 
unknown.  It  cannot  well  be  called  a  fever,  ss  nm^ 
times  neither  the  appetite  nor  any  other  funcdooiait 
impeded,  even  to  the  moment  of  death.  Theobnon 
symptoms,  howevert  at  the  beginning,  im^  sonsaist 
of  febrile  state  with  great  irritabili^.^Towirdi tlie 
end  there^are  convulsions^  vertigo,  and  tetanus.  Hy^ 
drophobia  is  not  a  symptom  in  the  dogitssl£  Tlui 
erroneous  opinion  has  c^ai  led  to  fatal  cansei|ocBoea 
All  the  animals  which  roost  resemble  Che  dog  sxe  isp- 
posed  capable  of  generating  this  diseases  In  the  wolf 
at  leasti  it  appears  to  have  been  well  ascertained. 

The  poison  is  communicated  by  the  mUvb.  Hw 
time  which  it  takes  to  operate  in  exciting  the  disHM 
in  the  human  subject,  varies  fipom  a  fiew  d^  to  duee 
months,  or  even  more.  Six  weeks  appear  to  bes 
common  period.  When  onoe  it  has  appeared,  iti  m* 
ration  is  rapid,  generally  killing  in  tnree  days.  Tbi 
dread  of  water,  and  the  impossibility  of  swaUoviil 
fluids^  are  the  most  obvious  symptoms,  but  they  see  oot 
indispensably  present.  Anxiety,  deliriam,  oonrvisianit 
and  tetanus,  precede  death.' 

Excision  and  caustics  to  tJie  parts  shoold  be  resDrtal 
to  in  the  first  instance.    Every  remedy  which  pbjno 

Eossesses  has  been  tried  in  vain  when  ones  the  diMe 
ss  commenced ;  and  there  are  nastmms  beyond  all 
number.  One  or  two  cases  have  recovered ;  but  it  mi 
impossible  to  attribute  the  cure  to  the  medidnei  naed. 
We  must  refer  to  medical  works,  and  to  our  own  srtide 
Mbdicinb,  for  further  particulars.  The  sppcniDeBi 
on  dissection  are  next  to  nothing. 


VEGETABLE  POISONS. 

This  is  a  very  numerous  dass,  but  is  as  yet  hBfN^  ^ 
fectly  known,  as  there  are  numerous  plants  of  w&oie  M 
properties  we  are  still  ignorant.  We  amdl  here  ensio^ 
rate  the  most  important,  and  the  best  asoertsinci 
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«is.  Their  actiom  are  so  little  understood,  that  we  do  not 
think  it  worth  while  to  attempt  a  classification  of  them. 
Of  the  medical  treatment,  little  is  known  beyond  eva* 
cuating  the  poisonous  matter.  The  symptoms  are  also 
but  little  varied,  and  the  appearances  after  death  are 
generally  very  trifling.  On  Uiese  subjects  we  can  afford 
to  be  brief. 

Corn.  Damaged  com  has  been  known,  'on  various 
occasions,  to.prove  the  cause  of  disease ;  and  the  ordi- 
nary symptoms  have  been  gangrenes  of  the  extremities. 
The  immediate  cause  is  unknown,  as  is  tlie  exact  nature 
of  the  change  in  the  grain  which  is  thus  injurious. 

Hyb.  In  this,  as  well  as  in  some  other  grains,  a  ve- 
getable disease,  without  damage,  has  been  known  to 
produce  similar  effects.    An  obscure  disease  of  that 

fraia  in  particular,  known  by  the  name  of  Ergot  in 
'ranee,  has  been  found  to  produce  destructive  effects 
in  that  country. 

liOLiuM  TEMUJLENTUM.  Darnel.  This  grsss  has  a 
narcotic  seed,  and  it  is  said  to  have  produced  poisonous 
effects  when  ground  inadvertently  among  corn.  This 
also  has  l)een  chiefi  v  remarked  in  France,  where  this 
plant  is  known  by  the  name  of  Ivraie, 

No  remedies  have  been  proposed  for  these  diseases^ 
beyond  the  common  treatment,  and  change  of  food. 

Iatropha  manioc.  The  cassada  root  The  juice  of 
this  is  extremely  acrid  and  poisonous ;  but  it  is  decom- 
posed below  the  boiling  heat,  and  the  root  is  then  made 
into  coarse  bread. 

Arum.  The  whole  genus,  it  is  believed,  is  poison- 
ous ;  but  these  are  also  destroyed  and  rendered  inno- 
cent at  the  same  temperature.  Some  of  them  are  used 
after  this  process  as  alim^t ;  among  the  rest  our  own 
Arytn  maadalum, ' 

The  Yew  tree.  Taxus  baccata.  It  is  not  known 
by  experience  that  this  is  a  poison  to  the  human  sub- 
ject ;  but  horses,  asses,  and  cows,  die  in  a  few  hoars 
from  eating  the  leaver,  which  they  nevertheless  like. 

Tobacco.  One  of  the  most  virulent  of  tlie  vegetable 
poisons,  though,  like  other  narcotics,  the  body  becomes 
habituated  to  large  doses  without  apparent  injury.  The 
symptoms  are  coma,  convulsions,  vertigo,  nausea,  vo- 
miting, and  sometimes  purging.  There  is  no  remedy 
in  the  nature  of  an  antidote  Known.  Both  the  species 
of  the  Nicotiana,  the  iaboQum,  and  the  gluUnosa,  have 
the  same  preperties. 

Tea.  Green  tea  is  a  deadly  poison  to  small  animals. 
Unquestionably,  in  a  sufficient  dose,  it  would  prove  the 
same  to  the  human  species,  as  its  effects  are  decidecUy 
noxious.    It  seems  to  operate  quickly  as  a  sedative. 

ScAitMONY.  An  acrid  poison,  as  well -as  a  purgative, 
although  safely  used  in  medicine. 

Gauboge.  Still  more  active,  exciting  vomiting  as 
well  as  purging,  with  burning  hea^  in  the  throat  Con- 
vulsions and  death  follow  extreme  doses  of  these  sub- 
stances, attended  by  cold  sweats.  There  are  no  reme- 
dies known  but  evacuation  and  antispasmodics. 

Ricimis  PALKA  Christi.  The  seeds  are  a  purgative, 
and  they  poison  in  doses  of  from  ten  or  twenty  to  forty 
grains.  Another  Ricinus  from  India  is  still  more  vir- 
ulent, though  its  oil  is  now  used  as  .a  purgative,  in  doses 
of  a  single  drop. 

MoMORDiCA  SLATEBiUM.    The  most  active  of  the 

Soisonous  ]iurgatives,  and  operating  in  extremely  small 
OSes,     It  is  used  in  medicine  with  caution. 
CvcmiJS  coLOCYNTHis.  Stands  in  the  same  class,  but 
its  action  is  less  violent.    Its  extract  is  a  common  me- 
dicine. 

Vkratrum  album  and  nigrum.    The  roots  of  both 
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these  rank  among  the  acrid  poisons. '  They  are  now 
little  used  in  medicine. 

Stafhisaoria.  This  is  believed  to  be  poisonous,  btit 
does  not  appear  very  active. 

RaopODENDRON  x2HBYfiANTHUM.  The  whoIc  plant 
is  poisonous. 

Arnica  Montana.  This  ranks  in  the  same  class, 
and  has  been  sometimes  used  in  medicine. 

Cbelidonium  majus.  This  is  an  active  acrid  poison, 
though  it  has  not  been  named  as  such  by  botanists.  It 
is  frequently  given  by  the  common  people  for  jaundice, 
on  account  of  the  yellow  colour  of  its  juiee,— -a  relic  of 
the  Rosicnician  doctrine  of  signatures.  We  have  seen 
speedy  death  produced  by  it 

CoLCHicuM  AUTUMNALE.  Au  extremelv  virulent  poi- 
son ;  the  root  is  the  active  part  It  has  lately  been  in- 
troduced as  a  remedy  for  the  gout.  It  appears  that  the 
peculiarly  poisonous  part  is  first  dissolved  in  wine,  and 
after  some  time  precipitated,  whl^nce  we  learn  to  dimi- 
nish or  avoid  its  injurious  effects. 

SciLLA  maritima.  Thb  Squkll.  The  effects  are 
apparently  very  similar ;  but  in  moderate  doses  it  is 
successfully  used  in  medicine. 

Abrus  PRECAT0RIU8.  The  scarlet  seeds  of  this  (jee 
are  well  knpwn  in  necklaces.  It  is  not  however  gene- 
rally known,  as  it  ought  to  be,  that  they  are  a  violent 
poison.  A  single  one  swallowed  by  a  child  has  been 
known  to  produce  death. 

Convolvulus  arvensis.  The  root  is  poisonous*  as 
appears  to  be  the  case  with  the  whole  genus.  It  is 
acrid  and  purgative. 

AscLBPiAS.  More  than  one  of.  this  genus  are  poi- 
sonous, and  among  the  rest  the  vinceioMcum^ 

Afocynum.  Some  in  this  genus  are  known  to  be 
poisonous. 

Daphne  mbzebbon.  Is  unquestionably  poisonous, 
though  used  in  medicine.  Its  acrimony  afiects  the 
throat  with  constriction. 

Daphne  laureola.  Similar  in  its  poisonous  effects. 

(Enanthe  fistuloba  and  Crocata.  These  are  vir- 
ulent poisons,  but  tiieir  effects  are  rather  narcotic  than 
stimulant.  The  roots  are  the  most  active,  end  the  cr<h 
caia  is  sometimes  mistaken  for  parsley. . 

Clematis.  The  erecla,  flammulm,  and  -others  are 
acrid  poisons. 

Anemone.  The  pulsaiiUa,  ncmaro$(h  and  others  of 
the  genus  may  be  added  to  this  list 

AcoNiTUM  NAPBLLUs  and  LYCocTONUM.  Tie  for- 
mer has  been  used  inmediotne,  and  it  appears,  in  small 
doses,  to  act  on  the  skin,  or  organs  of  perspiration. 

Rhus  toxicodendron  and  others  in  this  gemis.  The 
very  exhalations  from  the  living  plant  are  sadd  to  be 
poisonous. 

Euphorbia.  Every  species  in  this  genus.  Their 
juices  are  also  active  vesiicatories,  or  caustics. 

Ranunculus.  Many  <3i  this  genus  are  y&ty  acrid, 
producing  ukerations  of  the  stomach  and  intestines. 
Xhey  are  also  escharotics  externally,  causii^  obstinate 
ulcers,  and  therefore  used  by  beggars  for  extorting  char- 
rky.  Of  our  own  species^  the  t^cekratus,  bnibontt,  and 
arvensis,  appear  the  most  active. 

Physalis  alkexemoi.     Tlie  roots  are  poisonous. 

SoLANUM.  A  good  many  s)>ecies  in  tnis  genus  ap* 
pear  to  be  poisonous  in  some  part  or  other  of  the  plant. 
It  is  doubtful  if  the  berries  oi  the  dulcamara  are  so,  as 
commonly  thought.  Those  of  the  higrum  are,  as  are 
sometimes  the  mctongena  and  the  fycopershum.  These, 
like  the  Physalis,  are  narcotic  poisons. 

Atropa  belladonna.     The  berries  o£  this  plant 
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Fobont.    postesft  no 'sensible  propertieSj  yet  are  highly  poison-  with  which  we  are  litde  acquainted,  and  of  some  of  PcsJ 

~^r  —  OU8.     From  their  beauty  and  taste,  they  have  fre-  which  even  the  botanical  names  are  unknowD.   We  ^^'n 

quently  been  eaten  by  children.    They  are  very  nar-  should  swell  this  list  unnecessarily  by  adding  them,  ii 

cotic.  it  is  chiefly  important  to  be  aware  of  thoae  which  are 

Atropa  makdragoRA.    Less  kipwn,  but  the  roots  most  likely  to  come  in  our  way. 
and  leaves  are  poisonous.  Dioftalis  pubpurea.     One  of  the  most  singular  of 

Datitba  8TRAH0NIUV.     Every  part  of  the  plant  is  a  our  native  poisons,  though  much  used  in  medicine.  Its 

narcotic  poison,  but  the  seeds  and  seed  vessel  appear  action  seems  peculiar  to  itsetf.    The  eflTects  are  to  re- 

the  most  active.    The  smoke  of  the  seeds  is  a  remedy  duce,  and  ultimately  to  stop  the  action  of  the  heart, 

&r  toothach.    That  of  the  leaves  inhaled  has  been  found  without  producing  me  ordinary  effects  of  the  sedative 

useful  in  some  dyspnoeas,  commonly  called  asthma,  poisons  on  the  sensorium.      Its  action  is  so  capri- 

The  delirium  produced  by  this  poison  is  of  a  very  sin-  cious  and  uncertain,  that  it  is  a  very  dangeroaa  loe. 

gular  chwacter.    Some  peculiar  effects  of  this  plant,  dicme. 

whether  real  or  imaginary,  are  noticed  in  Hudibras.  *     The  bitter  plants,  of  whatever  natural  orders,  seem 

Sucb^  at  least,  was  the  popular  belief—  all  to  be  narcotic  poisons  in  different  degrees.   I^ie 

•  ^     .  poisonous  genera  are  of  course  numerous,  but  we  shall 

. '  7'?™!!^  limit  our  list  to  a  few  of  the  most  remarkable. 


Commit  fantastical  advowtry."  ";;"  ""*  "''*'  ^^  «»  ^^'^  "*  "*^  "-j^v  *cui««auic 

Frunus  laurocbrasus.    This  is  amongst  the  most 

Lactitca  TIRO0A.    A  powerful  narcotic.    The  satu  active  of  the  whole.    The  effects  of  laurel  water  have 

va  is  also  a  narcotic,  but  of  a  mild  character^  and  is  used  long  been  familiar  to  the  public    It  is  not  known  that 

in  medicine  instead  of  opium.  it  produces  any  great  effects  when  taken  in  an  under 

Paris  quaprifolia.     The  berries  and  the  plant  are  dose,  but  when  Uie  quantity  is  sufficient,  it  causes  al« 

narcotic.  most  instantaneous  death.     Its  action  resembles  exactlj 

Mbrcurialis  perbnnts.     The  plant  is  narc6tic.  that  of  the  Prussic  acid^  and  as  it  contains  that  singular 

CicuTA  viROSA.    One  of  the  most  virulent  of  the  nar-  substance  in  large  proportions,  it  is  not  improbable  that 

ooUc  poisons.    The  whole  plant  is  poison<>u8.     It  is  re-  this  is  the  active  ingredient. 

markable  that  all  the  narcotic  plants  are  eaten  by  goats  ^   The  distilled  oil  is  the  most  active  poison  known ;  as 

with  avidity  and  impunity.      No  quantity,  even  of  it  kills  animals  even  when  applied  to  the  tongue,  or 

tobacco,  appears  to  injure  Uiem.    Deer  and  sheep  also  introduced  by  a  slight  puncture,  like  the  poison  of 

eat  tobacco  wherever  they  can  get  it,  without  any  bad  snakes, 

effects.  ^  Prunus  ocoidbktalis.     Is  probably  not  less  ac- 

Ck>NiUM  MACULATUM.     Much  uscd  in  medicine  as  a  tive.     It  is  the  ingredient  used  for  flavouring  coyaa, 

sedative,  and  is  a  strong  narcotic  poison.    Giddiness  is  which,  in  large  quantities,  would  probably  prore  a 

one  of  the  first  symptoms,  it  produces.     Many  of  these  poison. 

plants  produce  blindness,  vertigo,  delirium,  and  con-  Others  of  this  genus  possess  the  same  poiaoD,  paxti- 

valsioDs.    Such  symptoms  are  indeed  the  only  very  cularly  in  the  young  leaves. 

remarkable  ones ;  and,  in  great  excessi  are  the  forerun*  Amyodaiajs  coMituNis.    The  bitter  almond  is  poi« 

ners  of  death.  sonous,  and  gives,  on  distillation,  the  same  poisoooos 

Htosciamus  NIGER.    Has  the  reputation  of  being  oil  as  the  laurel.    The  young  leaves  are  also  possessed 

very  poisohous :  but  its  extracti  used  in  medicine,  may  of  the  same  property,  as  are  those  of  the  Amygdalus 

be  taken  to  the  amount  of  ten  grains  with  little  sensible  persica,  or  peach  tree, 

effect  Strychnos  nux  vomica.    One  of  the  most  potent 

Apium  oratiolrns.    Celery  in  its  wild  unblanched  of  the  bitter  poisons.     To  this  we  may  add  the  Faba 

state  is  a  pretty  active  narcotic.    Parsley  is  a  mild  Sancti  Ignatii.    In  tropical  climates,  there  are  manj 

one.                   .  others  of  this  class  yet  little  known. 

LATHTRtm  ciCBRA.    The  seeds  are  narcotic.    We  Pafaver  orientale.    Apparently,  all  this  genos  ii 

may  remark  here,  that  many  of  the  seeds  of  the  papi-  narcotic.  Opium  is  the  best  known,  but  its  effects,  both 

lionaoeous  plants,  that  are  little  suspected  to  be  so,  lure  as  a  medicine  and  a  poison,  are  so  familiar,  that  we  need 

more  or  less  poisonous.     Even  those  of  the  common  not  dwell  on  them.    Death,  in  these  cases,  is  produced 

furze  are  a  powerful  emetic.  *  So  are  some  in  the  gene*  by  the  usual  effects,  marked  by  nausea,  vomitingi  ver- 

raErvum,  Vicia,  Spartium,  and  many  others  chiefly  £o*  tigo,  coma,  convulsions,  and  delirium, 

reign,  which  have  hitherto  been  but  little  noticed.  The  If  taken  in  the  tincture,  as  laudanum^  it  isfireoaentlj 

leguminous  plants  must  therefore  be  suspected  when-  its  own  antidote  by  exciting  vomiting,  particuiarlj  if 

ever  they  are  unknown.  the  dose  is  large.     To  evacuate,  is  t£e  chief  remedr. 

Caltha  PALU8TRI8.     This  is  an  acrid  poison.  Acetic  acid  is  supposed  to  be  a  perfect  antidote.    Even 

Akaoallis  arvensis.    This  is  supposed  a  poison  to  the  weaker  acids,  such  as  lemon  juice^  have  been  found 

sheep  and  cattle,  and  the  Hydrocotyle  vulgaris  is  also  useful. 

aopposed  a  poison  to  sheep.    We  are  inclined  to  doubt  It  is  not  our  intention  here  to  notice  the  peculiar  es- 

of  both.  sential  salts  which  recent  chemistry  has  extracted  from 

JEthvba  cynapium.     a  narcotic  poison,  common  in  this  and  many  other  of  the  poisons ;  as  they  are  not  yet 

'  gardens,  and  sometimes  mistaken  for  parsley.  well  known,  and  are  not  likely  to  fall  in  our  way  in 

There  are  other  narcotic  poisons  among  the  umbel-  ordinary  life. 
liferons  plants,  which  are  as  yet  little  known.     The  *     Cannabis  sativa.    Our  own  hemp,  and  the  oriental, 

whole  race  is  suspicious.  called  bang,  are  highly  narcotic.  The  smoke,  frequent* 

Bryonia  alra.    The  roots  are  narcotic.  ly  used  in  £gypt  and  the  east*  is  said  to  be  more 

Manchinsel.     a  well' known  poisonous  tree  of    powerful  than  tobacco.     It  appears  that  the  ancients 

tropical  dimates.  had  a  practice  of  intoxicatinff  themselves  with  some 

TiGUNAs.    A  celebrated  poison.  such  plants,  by  sitting  round  smoking  fires  made  J 

There  are  many  other  poisonous  plants  in  hot  dimates  them. 
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Many  of  the  Funp  arc  knovn  to  be  poisonous,  but  still,  however,  a  matter  of  frreat  obscurity.  It  is  very  Poison*, 
the  species  are  not  at  all  determined.  Their  actions  fully  treated  of  in  our  artide  on  the  PlaouEi  so  that 
also  differ ;  ,8ome  being  narcotic,  and  others  acrid.  They  we  need  not  dwell  ftirther  on  it  in  this  place, 
are  all  held  in  great  fear  in  this  country;  but  many  CJontaoious  fevkr.  This  is  still  more  certainly  a 
species  are  eaten  in  France  and  Italy  that  arc  rejected  produce  of  animals  in  a  slate  of  disease,  and,  properly, 
by  us.  The  only  ones  in  use  with  us  are  the  Aganeus  of  man  alone,  whatever  analogies  to  it  die  epidemics  of 
campettrh,  and  areadest  the  delicicsus,  more  rarely^  •  some  animals  may  have.  But  it  appears  also  to  be  ge- 
and  the  truffle  and  morel.  The  Russians  eat  the  whole  nerated,  without  previous  iever,  merely  by  the  cloae 
race,  using  the  poisonous  ones  as  means  of  intoxication,  confinement  of  many  healthy  persons  in  one  place,  or 
It  appears,  however,  that  these  are  used  after  a  species  by  the  long  accumulation  of  human  effluvia  from  want 
of  fermentation,  so  that  their  noxious  effects  are  proba*  of  care  and  cleanliness.  There  are  not  wanting  analo- 
bly  diminished.  gies  in  the  animal  creation  ;  since,  if  healthy  sheep  are 

The  Agaricua  piperatus  and  muscarwt  are  the  two    crowded  together  for  a  considerable  time,  they  generate 
which  seem  most  acrid  among  our  species.    The  nar«    a  contagious  and  deadly  f^ver. 

cotic  ones  have  not  been  ascertained ;  though,  as  death  Like  the  poison  of  the  plague,  that' of  fever,  and  in- 
from  their  use  is  not  an  uncommon  occurrence,  it  is  deed  of  all  the  conti^ious  diseases,  admits  of  being 
probable  that  many  different  species  possess  this  pro-  permanently  attached  to  many  substances,  and  more 
perty.  ^    ^  particularly  to  wool,  so  as  even  to  gain  virulence,  and 

We  shall  here  conclude  this  list  of  the  vegetable  poi-  to  excite  the  specific  disease  at  great  distances  of  time, 
sons.  But  we  have  yet  to  remark  on  these  and  the  It  may  be  remarked  here,  that  ordinary  putrid  effluvia 
animal  ones,  that  they  appear  to  be  all  destructive  when  admit  of  the  same  attachment,  whence  our  clothes  re- 
brought  into  the  circulation  even  by  punctures.  Hence  tain  the  smell  of  such  matters  for  a  long  time.  What- 
the  practice  of  poiscminff  arrows.  Savage  nations  are  ever  be  the  nature  of  these  compounds,  they  are  de- 
each  attached  to  particular  substances  for  this  purpose,  stroyed  by  heat,  by  ventilation,  by  water,  and  by  expo- 
but  their  numbers  are  probably  far  greater  than  is  sus-  sure  to  the  mineral  acid  vapours. 
pected.  The  Euphorbias  are  amongst  those  used.  We  It  is  important  to  note  this  as  a  means  of  preventing 
believe  that  all  the  active,  acrid,  and  narcotic  plants  the  propagation  of  diseases  so  fatal.  To  destrov  all 
are  equally  poisonous  in  this  way.  As  to  animal  poi-  matters  of  contagion  in  houses,  ships,  or  generally  in 
sonSy  the  deadly  effects  of  putrid  animal  matter  intro-  inanimate  substances,  the  most  efficacious  and  cheap 
duced,  even  slightly,  during  dissections,  are  but  too  substance  is  the  sulphurous  acid.  This  is  readily  pro- 
well  known.  These  remain  active  even  when  dry,  and  duced  by  burning  a  mixture  of  two  parts  of  sulphur  in 
may  be  effiectually  used  for  poisoning  arrows.  powder  with  one  of  nitre,  which  burns  out  without  the 

necessity  of  admitting  air.     It  should  be  placed  in  iron 

pots,  in  such  places,  that  every  part  of  the  house,  or 

ATMOSPHERIC  AND  GASEOUS  POISONS,      ship,  should  be  filled  with  it,  taking  care  to  stop  all 

orifices  or  crevices  by  which  it  might  escape.     Furni« 

These  may  be  divided  into  the  animal,  vegetable,  ture  and  clothes  should  be  opened  in  such  a  manner  as 
and  chemical,  if  it  is  thought  necessary ;  but  we  shall  to  give  it  free  access  to  every  thing;  and  the' same  should 
describe  them  all  as  briefly  as  possible,  without  any  be  done  with  all  recesses  where  the  contagion  might  be 
further  subdivisions.  suspected  to  remain.     As  the  materials  are  cheap,  it  is 

Putrid  animal  exhalations.  There  are  various  better  to  err  by  excess  than  defect  of  quantity ;  and 
situationsin  which  these  occur,  such  as  in  church-yards,  with  respect  to  that  we  can  only  give  general  rules, 
or  after  general  actions  in  war.  It  is  thought  by  some  From  four  to  six  pounds  of  the  mixture  may  serve  for 
that  they  generate  contagious  fevers,  while,  by  others,  a  room  of  ordinary  size,  so  that  what  is  required  for  a 
this  has  been  denied.  It  seems,  however,  undeniable,  house  may  be  computed  accordingly.  The  rooms  should 
that  epidemic  and  contagious  diseases  do  occur  very  be  kept  hermetically  closed  for  twelve  hours.  For  a 
often  iti  conjunction  with  these  circumstances,  and  it  is  ship  of  200  or  300  tons,  from  forty  to  fifty  pounds  may 
more  than  probable  that  these  effluvia  are  in  some  suffice.  In  ships,  in  particular,  this  practice  is  attend-* 
manner,  direct  or  indirect,  the  cause.  ed  with  many  other  advantages ;  as  it  kills  equally  all 

When  more  concentrated,  it  is  certain  that  they  pro-  rats  and  insects,  such  as  cockroaches,  bugs,  &c.  We 
duce  nausea,  often  with  vomiting,  diarrhoea,  or  dysen-  may  add  that,  after  we  had  introduced  this  practice 
tery,  vertigo,  and  fainting.  In  an  extreme  degree  of  into  the  transport  service  during  the  late  war,  not  a 
concentration,  they  are  often  the  cause  of  instantaneous  single  instance  occurred  of  a  fever  breaking  out  in  the 
death.  It  is  possible  that  the  §faseous  matter  in  these  ships,  though,  before  that,  such  accidents  had  been  fre- 
cases  may  be  of  a  different  nature,  as  chemistry  neither    quent  and  fatal. 

has  analyzed,  nor.  probably  ever  will  analyze  these  in*  This  acid  cannot  be  used  for  fumigations  when  hu- 
visible  and  extraordinary  compounds.  Such  accidents  man  beings  are  present,  on  account  of  its  poisonous 
occur  in  London  sometimes,  and  probably  elsewhere,  to  effects ;  but  in  these  cases  we  can  safely  have  recourse 
sextons ;  and  a  grave  of  this  nature  is  there  technically  to  the  nitric  and  oxymuriatic  acid  vapours.  The  mu« 
Galled  a  green  grave*  They  also  happen  to  nightmen  riatic  is  not  more  efficacious,  and  is  much  more  intoler* 
occasionaOy  ;  and  that  trade  is  nnquestionably  perni-  able  to  the  lungs.  The  vapours  of  the  nitric  acid  are 
cious  at  all  times,  as  may  be  seen  in  the  sallow  coun-  easily  produced  by  sulphuric  acid  and  powdered  nitre* 
tenancesjof  the  people  employed  in  it.  and  those  of  the  oxymuriatic  by  the  same  substance. 

The  acid  gases  decoipapose  and  destroy  this  poisonous  with,  a  mixture  of  two  parts  of  common  salt  and  one  of 
matter.  The  sufferers  can  only  be  treated  medically  on  manganese.  The  latter  seems  to  be  the  roost  efficacious, 
general  principles.  and  is  the  most  convenient^  as  it  requires  no  heat.    As 

Pi^AGUE.  This  volatile  poison  is  unquestionably  the  fumigations  for  inanimate  objects  alone,  these  are  as 
produce  of  animal  bodies  labouring  under  the  disease,  efficacious  as  the  sulphurous  acid,  but  they  are  more 
whenever  it  is  propagated  in  those  countries  where  it  expensive.  We  cannot  recoromeiid  this  practice  too 
ia  not  endemic.    Its  original  production  in  Egypt  is    strongly ;  as^  since  we  have  used  it,  vre  have  never  yet 
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Poitoof.  ^  geen  one  insUxice  where  any  ccsitagious  diedase  has  capricious.    In  aome  cases  it  is  limited  te  very  short  Pmwl 

^~  -  ^^  been  propagated,  even  in  schools  and  hospitals.  distances  from  the  /generating  source,  and  it  is  even  ^^~ 

As  we  need  not  enter  into  those  minute  details  on  known  to  be  entangled  among  the  plants  of  a  soiL 

this  subject  which  rather  belong  to  treatises  on  medi-  Hence  inhabitantsof  the  upper  stories  of  a  house  escape, 

cine^  we  shall  content  ourselves  with  barely  naming  while  those  below  are  affected.    Yet  on  other  occasions 

the  diseases  which  owe  their  propagation  to  similar,  it  ascends,  while  the  lower  tracts  are  exempt    Towot 

substances.     The  same  general  rules,  whether  as  to  generally  interrupt  its  career,  or  destroy  it,  yet  at  this 

their  propagation  or  their  antidotes,  ^pply  alike  to  all ;  moment  Rome  is  suffering  from  it  through  more  than 

and  that  their  chemical  natures  must  all  differ,  can  ad-  half  its  extent,  while  it  is  rapidly  increasing  its  ravages : 

mit  of  no  doubt,  however  impossible,  and*  we  may  add,  so  uncertain  are  all  these  general  rules, 
however  hopeless,  it  may  be  to  discover  in  what  they        The  diseases  produced  by  miasma  are  all  connectal 

reall  v  consist  and  convertible  into  each  oUier,  and  are  therefore  pn>« 

Tne  specific  contagions  best  acknowledged,  there-  bably  distinct  cases  rather  than  distinct  diseaaea.  Tbey 

fore,  are  those  which  produce  smallpox,  measles,  scar-  are,  the  remittent  or  yellow  fever  of  the  West  Indies 

latina,  and  hooping  cough.     Dysentery  belongs  to  and  elsewhere,  the  jungle  fevers  of  India,  the  common 

fevers,  and  of  others  we  need.tdke  no  particular  no^  remittents  of  Europe,  with  the  whole  tribe  of  intennit- 

tice.  tents,  the  disease  known  by  the  name  of  Neuralgia,  dy- 

It  is  however  interesting  here  to  remark,  that  be-  sentery,  and  cholera,  and  obstructions  and  inflammations 

sides  these  specific  poisons  which  act  on  the  human  of  the  liver  and  spleen.     The  treatment  and  aymptoms 

body,  there  seems  to  be  others  peculiar  to  many  classes  of  these  belong  to  medicine. 

of  animals.     But  as  in  these  cases  it  is  not  easy  to  dis-       There  appears  to  be  no  antidote  against  this  poison  hot 

tinguish  between  epidemic  and  contagious  diseases,  it  that  of  avoiding  it  and  its  causes.    Many  chemical  at- 

may  be  most  safe  to  refer  these  poisons  to  the  next  tempts  have  been  made  to  procure  and  analyse  it,  but 

species,  or  the  vegetable  atmospheric  poisons.  hitherto  without  the  least  success.     It  has  been  sup- 

MiASMA.  This  is  aa  atmospheric  difiiisible  poison,  posed  to  be  hydro-carbonate,  because  the  same  grounds 
exciting  diseases,  but  not  capable  of  being  reproduced  generate  that  gas  ;  but  this  substance  produce<l  by 
or  communicated  by  the  diseased  individual,  or  of  be-  chemistry  has  no  such  effects.  It  is  probable  that  wa 
ing  preserved  in  inanimate  substances.  It  is  supposed  shall  never  discover  its  tiature.  It  has  been  lately  said, 
to  be  of  a  vegetable  nature,  or,  more  properly,  of  a  ve-  that  the  simple  wearing  of  a  gauae  veil  will  psevent  it 
getable  origin,  because  it  is  produced  from  vegetating  from  affecting  the  individual,  even  in  the- most  danger- 
surfaces  under  peculiar  circumstances,  ous  situations ;  but  the  experiments  in  farouroft])if 

The  most  obvious  of  its  sources  are  marshes,  whence  opinion  have  not  as  yet  been  sufficiently  numenxu  te 

it  is  also  known  by  the  name  of  marsh  miasma.    It  is  admit  of  this  conclusion. 

most  frequent  and  virulent  in  hot  climates,  and  in  warm        The  next  division  of  aerial  poisons  are  the  gases  pro- 
weather  ;  whence  the  diseases  arising  from  it  are,  in  duced  by  chemistry. 

such  countries,  marked  by  uncommon  severity.     The        Ammonia.    This  substance  breathed  in  quantity,  or 

exact  conditions  of  the  ground  required  to  generate  it,  not  too  much  diluted,  produces  sudden  desth.    In  a 

are  not  well  understood,  but  we  may  mention  them  minor  degree,  it  merely  produces  strictures  of  the  broo- 

brieflv.  chias  and  ca.tarrhs.     To  inhale  the   vapour  of  vinegar 

All  swamps  and  marshy  grounds,  whether  fresh  or  and  of  warm  water  is  useful ;  and  in  all  cases  of  mudi 

salt,  together  with  low  meadows,  ponds,  ditches,  and  spasm  in  the  lungs  from  this  or  other  pernicious  gase», 

the  sestuaries  of  flat  rivers  generally,  are  among  the  the  vapour  of  ether  may  also  be'  breathed  with  adraa- 

most  pestilential,  particularly  in  hot  climates.    So  are  tage. 

close  and  damp  woods.    Hence  the  jungle  fevers  of  the        Oxymurtatio  gas.      This  also  is  deadly  in  large 

mouths  of  the  Ganges.     Hence  also  those  of  lower  quantities,  and  pernicious  even  in  tha  staalleat  ones. 

Egypt,  of  the  African  coast,  of  the  West  India  islands,  I'he  minor  symptoms  are  catarrh,  with  stricture  of  the 

of  the  Mississippi,  the  Demerara,  and  other  American  bronchia?,  which  sometimes  terminate  in  incurable  dys- 

rivers,  and  of  the  woods  and  swamps  of  the  interior  of  pnoea.  Diluted  vapour  of  ammonia  and  of  water  are  ose- 

America.     In  £urope,  the  fevers  of  Greece  and  the  ful  in  diminishing  and  removing  the^  effects.    Blood* 

much-talked  of  Malaria  of  Italy,  depend  on  similar  letting  and  opium  may  also  be  necessary, 
causes,  as  do  those  of  Holland,  among  which  Wal-        Sulphurovs  Acin.    The  effects,   and  the  remedia 

cheren  stands  a  memorable  example.     In  our  own  fur  this,  are  exactly  the  same, 
island,  agues  are  the  produce  of  the  same  poison.  Muriatic  acio.    We  may  make  the  same  remarks 

It  is  here  important  to  observe,  that,  in  all  these  on  this  acid, 
cases,  stagnant  water  intermixed  with  vegetable  mat-        Nitric  acid.     The  vapours  of  this  are  little  in- 
ters are  the  obvious  circumstances  present    Yet  the  jurious  in  small  quantities,  though  deadly  in  a  large 
same  poison  is  in  some  places  generated  in  dry  soils,  as  dose.     The  fluoric  and  phosphoric  are  litde  known  as 
in  the  Maremma  cf  Tuscany.    It  is  also  produced  from  gaseous  poisons;  but  there  is  no  reason  to  doubt  of 
lakes  and  ponds,  where  no  apparent  vegetable  decom-*  Uieir  possessing  the  same  properties, 
position  is  going  on ;  and  it  is  very  essential  to  remark.        Nitric  oxidk.   There  can  be  no  question  of  thepoi- 
that  the  smallest  quantity,  or  space,  favourable  to  its  sonous  nature  of  this  gas,   though  when  breathed  ia 
production,  is  sufficient  to  produce  it,  so  as  to  cause  small  quantities  it  only  produces  a  temporary  deliriam 
these  diseases.     Hence  many  places  are  subject  to  the  resembling  a  pleasing  intoxication.     It  seems  then  to 
disorders  which  it  produces,  when  the  cause  remains  leave  no  bad  effects  behind, 
unsuspected.  Hyorooen.    Appears  to  act  as  a  direct  poison  on 

This  poison  is  capable  of  being  transported  by  the  the  system  in  large  quantities.,  while  it  seems  innocent 

winds,  and  more  particularly  by  the  east  wind,  to  great  in  small.   If  azote  acts  as  a  pdson,  it  seems  to  be  rather 

distan9es,  and  hence  very  oflen  arise  many  obscure  ail-  in  a  negative  manner.     Pure  oxygen  appears injurions. 

ments  produced  l>y  that  pernicious  wind.     In  other  re.  exciting  inflammations  of  the  lungs, 
spects  Its  power  and  mode  of  spreading  appear  very        Hydrocarbon atr.    All  the  gases  of  this  nators  ar< 
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roiwnf.  direct  and  active  poisons  when  in  lam  doses,  and  the 
olefiant  gas  appears  the  most  active  of  the  whole.  We 
also  suspect  that  the  gradual  use  <^  this  gas  hi  a  very 
diluted  state  is  destructive  to  the  health.  To  this  we 
would  attribute  what  is  technically  called  the  grinder's 
rot,  a  disease  common  to  all  those  who  grind  iron  even* 
under  water.  It  has  been  supposed  to  rise  from  dust 
entering  the  lungs.  But  this  cannot  happen  in  wet 
grinding,  while  it  is  certain  that  hydrocarbonate  is  here 
generated  in  consequence  of  the  oxidation  of  the  steel, 
which  is  the  proper  object  of  most  of  this  kind  of 
grinding.  Those  who  flatten  saws  are  especial!  v  sub- 
ject to  it ;  and  so  dangerous  indeed  is  this  branchy  that 
the  workmen  can  earn  a  guinea  in  the  day  by  it. 

A^SENiATBD  BTOROOKN.  This  is  onlv  produced  oc- 
casionally  in  the  laboratory,  and,  as  might  be  expected, 
it  is  peculiarly  destructive,  deranging  the  constitution 
very  much,  even  when  it  does  not  produce  death. 

Gas  fbom  bubnino  animal  substances.  We  can 
give  this  no  chemical  name,  because  its  true  composi- 
tion  is  unknown.  It  is  generated  in  many  of  the  large 
chemical  mapufactories  on  a  great  scale,  as  in  that  of 
Prussian  blue  for  example.  It  excites  nausea,  headachy 
and  vertigo,  so  that  there  can  be  no  doubt  respecting  its 
poisonous  nature ;  but  we  cannot  produce  any  instance 
of  death  from  it.     It  is  extremely  offensive. 

Carbonic  acid.    This  is  a  direct  and  active  poison 
in  large,  thoujj^h  innocent  in  small  quantities.  Its  effects 


are  death,  with  the  symptoms  of  apoplexy.  It  is  a  very  foicticiv, 

frequent  cause  of  accidents  in  breweries  and  wine  ceU      ^^- 

lars,  in  places  where  charcoal  is  burned  in  dose  rooms, 

and  in  wells  or  other  places  that  hove  been  long  shut 

up.     In  small  doses  it  excites  headach  and  vertigo. 

The  remedies  are  the  same  as  in  the  case  of  drowning, 

or  other  kinds  of  suffocation. 

POITIERS,  a  town  of  France,  and  the  capital  of 
the  department  of  Vienne,  occupies  a  large  space  with* 
in  its  walls,  on  a  rising  ground  near  the  river  Clair; 
but  much  of  this  space  is  occupied  with  gardens. .  The 
streets  are  commonly  steep,  crooked,  and  ill  paved  ; 
and  the  houses  have  a  mean  and  antiquated  appear- 
ance.  The  Piace  Roy  ale,  the  finest  of  the  squares,  stands 
in  the  centre  of  the  town,  and  contains  some  good  build- 
ings. The  churches  are  here  the  only  public  buildings 
of  note.  The  principal  ones  are  the  Uothic  cathedral 
and  St.  Hilair's.  Among  the  Roman  antiquities  are 
some  arches  of  an  aqueduct,  the  ruins  of  an  amphi- 
theatre, and  portion^  of  a  triumphal  arch.  Its  literary 
institutions  are  a  sort'  of  university,^  a  royal  college,  a 
provincial  school,  an  atheneum,  a  public  librsry,  and  a 
botanic  garden.  The  principal  manufactures  of  the 
place  are  those  of  woollen  caps,  stockings,  leather,  and 
gloves.  Population  about  21,000.  East  Long.  0^  20^ 
43".  North  Lat.  46*  35^ 

POLA.    A  full  account  of  this  town  is  given  under 
IsTfkiA,  Vol.  XII.  p.  S31,  332. 
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POLAND,  fbrmerly  a  large  country  of  continental 
Europe,  derived  its  name  {Pohlen,  a  plain,)  from  the 
me.  general  aspect  of  its  surface,  which,  with  the  exception 
of  a  few  diminutive  eminences,  is  so  extremely  level, 
that,  after  a  rainy  season,  the  waters  of  different  rivers, 
inundating  large  portions  of  the  country,  flow  into 
each  other.  The  vast  tract  of  land  which  this  name 
originally  designated,  exists  no  longer  as  an  independ- 
ent country,  A  small  part  of  it,  in  the  centre^  has  late- 
)y  been  erected  into  a  kingdom  tributary  to  Russia ; 
but  by  far  the  greater  proportion,  by  rapacity  and  con- 
quest, has  become  subject  to  the  sovereigns  of  Russia, 
Prussia,  and  Austria  respectively.  In  the  present  ar- 
ticle, we  shall  first  communicate  every  information  re- 
specting ancient  Poland  which  cannot  with  propriety 
be  given  in  the  description  of  the  countries  to  which  it 
now  belongs,  and  then  conclude  with  an  account  of 
the  kingdom  ^Poland  as  constituted  by  the  Congress 
of  Vienna, 
ation  Poland  was  bounded  on  the  west  by  Germany  and 

eztcai.  Silesia ;  on  the  south  by  Hungary  and  Turkey ;  by 
Russia  on  the  east ;  and  on  the  north  by  Prussia  and 
the  Baltie.  Situated  between  43^  SO'  north  latitude ; 
and  between  \6^  and  32°  10'  east  longitude,  its  grest- 
est  length,  from  Domes  Ness  on  the  north-west,  to  the 
extreme  south-east  point,  was  660  miles ;  and  its  great- 
est breadth,  from  east  to  west,  was  62Q, — its  superticial 
extent  being  estimated  at  284,000  square  miles  ;  and 
aa  the  population  amounted  to  1 5,000,000,  averaging 
about  53  to  the  squnre  mile. 

The  crown  of  Poland,  with  the  exception  of  five 
centuries  previous  to  the  year  1370,  was  purely  elec- 
tive. Its  sovereigns,  whose  authority  before  the  era 
just  mentioned  was  unlimited  and  absolute,  were  ori* 
ginally  termed  duces,  dukes,  or  generals,  in  reference 
to  the  almost  invariable  practice  of  their  conducting 


the  armies  of  the  state  to  the  field  in  person.  In  the  I'ofand. 
Hth  century,  the  nobles  availed  themselves  of  the 
weakness  oi*  a  female  reign  to  diminish  the  power  of 
their  sovereign,  and  to  extend  that  of  their  own  ordbr. 
They  enacted  that  no  taxes  should  be  levied,  that  no 
new  lawn  should  be  passed,— in  short,  that  no  measure 
of  any  importance  should,  as  formerly,  be  effected  by 
the  king,  but  by  representatives  chosen  from  among 
themselves.  Hence  the  origin  of  the  Diets  ok*  Poland, 
of  which  there  were  two  kinds.  Ordinary  and  Extraor- 
dinary, the  former  statedly  assembled  once  in  two  years, 
while  the  latter  was  summoned  by  the  king  only  on 
great  emergencies.  The  Diets  consisted  of  the  king, 
the  senators,  and  deputies'- from  provinces  and  towns, 
amounting  altogether  to  about  four  hundred  members. 
These  sssemblies  eoold  sit  only  for  a  limited  time,  and 
any  individual,  however  humble,  hsd  the  power  of  calling 
for  a  division  of  the  meeting  on  any  question,  and  one 
dissentient  voice  had  the  effect  of  rendering  the  whole 
deliberations  ineffectual.  This  latter  right,  which  was 
termed  iiberum  veio,  and  which  was  repeatedly  exercised, 
was)  the  cause  of  the  greatest  calamities,  and  often  of* 
much  bloodshed.  Without  the  unanimous  consent  of 
the  Diet,  the  king  could  determine  no  question  of  im- 
portance, could  not  declare  war,  mak^  peace,  raise  levies, 
employ  auxiliaries,  or  admit  foreign  troops  into  his  do- 
minions, with  other  restrictions,  which  almost  extin- 
guished the  regal  authority.  Nor  did  the  nobility  stop 
here.  Having  thus  undermined  the  power  of  the  king, 
there  was  but  one  step  more  to  gain  to  themselves  the  * 
uncontrolled  government  of  the  nation,  namely,  to  ren- 
der the  throne  elective.  This  was  accordingly  aocom'- 
plished;  and  the  king  of  Poland  enjoyed  now  the 
title,  but  little  of  the  power  or  dignity  of  a  free  sove-  . 
reign.  Liberty,  so  much  boasted  of  by  the  Poles,  seems 
from  this  period  to  have  becA  confined  to  the  nobles 
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Poland,  tlone.  They  arrogated  an  unUmited  sway  over  their 
respective'  teTritorie»;  some  of  them  were  hereditary 
sovereigns  of  cities  and  villages,  with  which  the  king 
had  no  concern ;  they  exercised  a  power  of  life  and 
death  over  their  tenants  and  vassals ;  they  were  ex- 
empted from  taxes ;  and  could  not  be  arrested  and  im- 
prisoned but  for  a  few  crimes  of  the  basest  kind.  '  But 
the  most  dangerous  of  all  their  rights,  and  one  which 
snade  their  situation  analogous  to  that  of  the  German 


liberal  knowledge  retarded.    Before  the  sucoesafitl  ma-  Pdnd. 

didatewesprodaimedktngjliahadtosig|nthefMc/aenH  ^^ 
venlOt  or  the  conditions  on  whic^  he  obtained  tot  crowD, 
which,  on  his  knees,  he  had  to  swear  never  to  vidite. 
Such  was  the  ancient  constitution  of  Polaiid,-«iDo. 
narchy  blended  with  aristocracyi  in  which,  for  several 
centuries  previously  to  its  dissolution,  the  latter  pre- 
vailed. The  Poles,  indeed,  denominated  their  gorera- 
ment  a  republic,  because  the  king,  so  extremely  limited 


princes,  was  the  power  of  constructing  fortresses  for    in  his  prerogative,  resembled  more  thechief  of  acom- 


their  .private  defence^  and  of  maintaining  a  militaiy 
force,  which,  in  imitation  of  regal  diitnity,  they  causd 
to  keep  guard  round  their  palaces.  The  election  of  the 
king  was  vested  in  them  alone ;  and  none  but  they, 
and  the  citixens  of  a  few  particular  towns,  possessed  the 
privilege  of  purchasing  or  inheriting  property  in  land. 
llie  nobility,  amounting  to  about  5%|000  individuals, 
Malte-Brun  emphatically  terms  the  sovereign .  bod^  of 
Pdand.  x 

The  senate,  however,  which  owed  its  origin  (in  the 
eleventh  century)  to  Boleslaus  I.  formed  an  interme- 
diate authority  between  the  king  and  the  nobles.  This 
body,  composed  of  the  ministers  of  state,  of  the  repre- 
sentatives of  the  clergy,  of  palatines  and  castellans,  con- 
sisted of  1 49  members,  un^il  1767,  when  four  new  mem- 


monwealth  than  the  sovereign  of  a  monarchy.  Bat  it 
wanted  one  of  the  necessary  characteristics  of  a  repub- 
lic :  The  people  were  kept  in  a  state  of  sbvery  and  t«i- 
salage,  and  enjoyed  not  even  the  semblance  of  any  dyil 
privilege :  the  whole  power  was  engrossed  by  the  no« 
bles;  and  thus  the  Polish  constitution  possessed  not 
thdt  community  of  interests,  that  genenl  difiiision  of 
political  privileges  which  are  the  very  life  and  stamini 
of  a  republic*  as  well  as  of  a  mixied  monarchy,  and  with 
which,  in  spite  of  much  internal  nusiule^  and  of  the 
aggressions  of  foreign  enemies,  Poland  might  have 
flourished  till  this  day. 

The  administration  of  justice,  and  the  execution  of  AM- 
the  law  in  Pdand,  was  diaracterixed  by  the  grayntBnuasd; 
abuses.     The  judges,  nominated  by  the  king,  weiei^''''^ 


bers  were  added  to  the  number,  as  representatives  of    chosen  without  the  most  remote  regard  to  their  t^ti 


the  province  of  Lithuania.  The  senators,  except  the 
representatives  of  the  clergy,  were  nominated  by  the 
king,  but  continued  in  office  for  life,  and  after  their  ap- 
pointment were  totally  independent  of  royal  authority, 
to  which  indeed  they  were  regarded  as  a  valuable  coun- 
terpoise. The  duty  of  the  senate  was  to  preside  over 
the  laws,  to  be  the  guardians  of  liberty,  and  the  pro- 
tectors of  justice  and  equity,  and,  conjunctly  with  the 
king,  to  ratify  laws  made  by  the  nolnlity .  A  Diet  could 
not,  as  previously  hinted,  be  constituted,  without  the 
junction  of  the  senate  to  the  national  representatives :  a 
portion  of  the  senators,  indeed,  acted  as  a  committee  for 


or  integrity ;  the  decision  of  the  courts  of  law  were 
openly  and  unblushingly  sold  to  the  highest  bidder; 
and  no  cause,  whatever  its  merits,  could  be  succetifa], 
unless  supported  by  the  all-prevailing  power  of  money. 
Nor  was  this  corruption,  for  which  no  redress  could  be 
obtained^  confined  to  cases  in  which  the  litigaots  were 
wealthy,  or  in  which,  as  resulting  from  some  bate  and 
unprincipled  transaction,  the  most  ample  andhberil 
payment  ought  to  have  been  demanded*  Actions  for 
which  a  man  deserved  the  thanks  of  the  state,  wer?, 
when  brought  before  a  legal  tribunal^  the  source  of  much 
unjust  expence  to  the  person  perfoiming  them.   ''  If 


iacilitating  and  conducting  the  public  business  of  that    a  man  apprehended  a  murderer,"  says  a  writer  <pioted 


by  Malte-Brun,  **  and  brought  him  before  the  proper 
officer,  he  was  charged  ten  ducats  &r  his  troaUe ;  whiobi 
if  he  were  unable  or  unwilling  to  pay,  the  murdeicr 
was  immediately  set  at  liberty/'  Had  he  submitted  to 
this  payment,  the  sums  that  would,  on  some  pretence 
or  other,  have  been  exacted  of  him,  ere  the  offender 


ducats  £(x  apprehending  two  thieves."  Nor  was  the 
expence  of  a  plea  more  to  be  execrated  than  the  doia- 
tion  of  it.  No  litigation,  even  the  aimpleat^-one,  for 
example,  between  a  debtor  and  creditor,-r"COiild  be 
brought  to  a  termination  in  lesi  thatf  four  yean.  In 


assembly.  The  president  of  the  senate  was  the  archbi 
shop  of  Ghesna,  who,  during  an  interregnum,  discharg- 
ed the  functions  of  king,  and  enjoyed  all  the  royal 
prerogatives  but  that  of  dispensing  justice.  His  duty 
also  was  to  summon  the  extraordinary  diet  when  the 
throne  became  vacant,  and  to  preside  at  that  assembly. 

The  diet  which  thus  assembled  on  the  death  of  a    was  brought  to  justice,  no  man  unaiQquainted  with  the 
king  of  Poland  to  elect  a  sovereign  to  occupy  the  va-    history  of  Polaiid  could  conjecture.    "  It  has  coit,'' 
cant  throne,  was  not  unfrequently  characterized  by  the    says  the  same  writer,  "  a  merchant  of  Warsaw  14»(X)0 
most  sanguinary  proceedings.     This  assembly,  which 
consisted  of  the  senate,  of  the  representatives  of  districts, 
of  the  clergy  and  the  nobles,— -the  latter,  a  most  nu- 
merous body,***met  on  horseback  in  a  plain  adjoining 
the  village  of  Wohla  in  the  neighbourhood  of  Warsaw. 

Though  the  electors  were  prohibited  from  appearing  at  so  short  a  time,  however,  was  almost  sio  esse  decided 
the  meeting  attended  by  any  body  guard,  they  yet-uni-  Vautrin  mentions  that  he  knew  cases  which  hsd  bem 
formly  came  armed  with  pistols  and  sabres,  prepared  to  pending  for  sixty  years,  and  which,  so  far  u  he  cooU 
^petrate  the  greatest  excesses.  Every  member  of  the  foresee,  might  continue  undetermined  "till  theisit 
diet,  as  previously  mentioned,  was  entitied  to  call  for  "    ""'    -  "       "       -   ^     ...^  .■-•/•-.!-.:«- 

a  division  of  the  assembly  on  any  question,  or  to  put  an 
end  to  the  deliberations,  or  even  the  existence  of  the 
assembly,  merely  by  protesting  against  its  proceedings. 
This  singular  and  absurd  privilege,  which  was  frequent- 
ly exercised  in  those  meetings  of  unenlightened  and 
violent  men,  was  productive  of  the  most  fatal  conse- 
quences. It  often  led  the  stronger  party  to  attack,  on 
the  spot,  their  antagonists,  sword  in  hand ;  and  it  not 
unfrequently  formed  the  origin  of  civil  wars,  by  which 

the  resources  and  the  stability  of  the  nation  were  un«  rate ;  from  taxes  extorted  from  the  miserable  peasantry 
dermined,  patriotism  extinguished,  and  the  progress  of  from  the  capitation  impost  on  the  Jewa ;  from  thacoj* 


generation.*'  The  nobles,  disgusted  with  this  fatiguing 
tediouaness,  not  unfrequentiy  witiidrew  their  pksi 
from  the  decision  of  the  courts  of  law,  and  settled  then 
by  force  of  arms,— «f  which  aome  instances  ooaured 
even  so  recently  as  the  middle  of  last  centurv. 

The  Polish  nobles,  as  receotiy  stated,  paid  00  taxes  ;Be«-' 
and    the    national   revenue^   which  never  exceeded 
£1,000,000  of  our  currency,  was  drawn  from  the  moit 
sterile  sources  :  from  the  royal  domains,  which  weis 
always  held  as  fiefs  by  noblemen,  at  an  extremely  low 
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^^^*^    toms»  teciie,  sdcl  sttnips  of  a  coantrjE  withoot  commerce ; 

'Y^^  and  from  other  departments  of  industry  equally  un* 
productive.  The  revenue^  thus  small  in  its  amount, 
and  the  collection  of  which  was  distinguished  by  the 
ffrossest  injustice  and  cruelly,  exhibited  the  strikinff 
features  of  an  unprosperons  country.  In  1767,  it  did 
not  cover  the  expendftoro  b^  £250,000 ;  in  nine  years 
afterwards,  the  annual  deficiency  was  double  that  sum ; 
and  though  at  various  periods  new  taxes  were  imposed, 
the  revenue,  at  its  most  flourishing  state,  (only 
£996,000)  did  not  come  within  £190,000  of  the  ex- 
penditure. 

liUfy  It  is  impossible  that,  in,  such  circumstances,  the  mi* 

ec*  litary  state  of  the  nation  could  be  adequately  supported. 

This  evil,  which  was  feh  in  every  ape  of  the  republic, 
proved  pecuKarly  disastrous  towartb  the  end  of  last 
century,  as  the  neighbouring  powers  then  possessed  a 
regular  standing  army,  before  which  the  raw,  undis- 
ciplined troops  of  Poland,  with  all  their  bravery,  were 
obliged  to  give  way.  In  1788,  when  it  was  determin- 
ed to  raise  the  army  to  100,000  men,  the  measure  was 
found  totally  impracticable,  on  account  of  the  niggard- 
ly scantiness  of  the  revenue.  And  call^  upon,  as  the 
Poles  then  were,  by  every  inducement  calculated  to 
alarm  and  arouse  a  brave  and  suffering  people ;  when 
not  merely  the  glory  of  their  nation,  but  its  very  exist- 
ence,  was  at  sUke,  all  the  troops  they  could  muster, 
after  three  years'  exertion,  never  exceeded  60,000,  of 
^whom,  it  is  thought  not  more  than  40,000  actually  ap- 
peared in  the  field. 

ipolite.  But  the  true  constitutional  force  of  Poland  was  the 
PaspoUie,  that  is,  the  union  of  the  whole  inhabitants 
capable  of  bearing  arms,  under  the  banners  of  their  se- 
veral palatinates.  This  force,  when  it  could  be  called 
into  action  at  the  very  moment  it  was  required,  was 
found  to  be  irresistible.  The  privilege  of  summoning 
the  pospolite  belonged  originally  to  the  sovereign ;  but 
when  the  nobles,  in  the  frenzy  of  their  zeal  to  add  to 
their  own  power  at  the  expence  of  that  of  their  king, 
deprived  him  of  this  privilege,  they  rendered  the  as- 
sembling of  this  force  a  process  so  tedious  and  compli- 
cated, Sat  the  danger  which  they  were  intended  to 
avert  had  often  taken  place  ere  they  could  be  brought 
into  action.  The  pospolite,  besides,  probably  from  the 
same  circumstances,  lost  at  length  that  high  character 
for  courage  and  patriotism  given  them  so  liberally  by 
ancient  historians.  Their  celebrated  defeat,  under  the 
Duke  IVOstrog,  palatine  of  Sandomir,  in  1647,  and 
their  conduct  under  King  Casiitiir,  in  1651,  have  ren- 
dered them  almost  ridiculous  even  in  the  eyes  of  the 
Poles  themselves.  They  were  assembled,  for  the  last 
time,  about  twenty  years  after  the  period  last  mention- 
ed, to  the  number  of  100,000,  but  they  no  sooner  be- 
held the  enemy  advancing,  than  they  fled  tumultuously 
before  them,  though  they  had  thehr  king  at  their  head, 
and  though  the  illustrious  Sobieski,  with  35,000  regular 
troops,  was  with  them  to  support  and  encourage  them. 
The  Poles,  it  may  be  stated,  had  anciently  no  mili- 
tary force  except  the  pospolite.  The  first  standing  ar- 
my, called  Kwarciane,  was  organized  in  1562,  and  paid 
out  of  the  fourth  part  of  the  revenues  of  the  crown 
lands.  The  Cossacks,  in  the  reign  of  Stephen  Batthori, 
performed  a  regular  service  in  guarding  the  frontiers  of 
the  Ukratne  and  Poddia  from  Uie  inroads  of  the  Turks 
and  Tartars ;  and,  finally,  the  royal  guards,  with  their 
military  attendants  and  the  staff  of  nobility^  formed 
a  considerable  regular  force  ready  for  the  field  on  the 
ahortest  notice.  These  bodies,  however,  the  Poles  ne- 
▼er  regarded  as  of  great  or  permanent  importance; 


and  the  pospolite  formed  the  protection  of  the  khigdom  Polaod. 
till,  as  just  mentioned,  they  forfeited  all  confidence  by  Vii^y^ 
their  ignorance  and  pusillanimity. 

Poland  formed  a  district  of  ancient  Sarmatia ;  and  History. 
was  successively  ravaged  by  those  various  hordes  of 
barbarians  who  plundered  the  south  of  Europe,  and , 
overturned  the  Roman  empire.  Its  early  history,  like  * 
that  of  most  other  nations,  is  involved  in  obscurity  and 
fable.  Thst  it  originally  consisted  of  several  independ- 
ent principalities  is  suflSciently  evident ;  but  the  period 
when  it  became  incorporated  under  one  sovereign  is 
not  clearly  ascertained.  It  was,  for  many  ages,  accord- 
ing to  the  opinion  of  the  best  writers,  governed  by  an 
elective  chief,  bearing  the  title  of  duke,  or  general ;  but 
no  regular  dynasty  was  established  until  Uie  accession 
of  Piaste  in  840.  Of  this  election,  which  however  did  Piuu. 
not  take  place  till  the  state  was  on  the  very  verge  of 
ruin,  in  consequence  of  the  hostility  and  obstinacy  of 
two  rival  factions,  the  Polish  nation  had  much  reason 
to  be  proud.  The  wise  administration  of  this  prince 
restored  peace  and  tranquillity  among  all  orders  of  the 
state ;  and,  after  a  reign  of  twenty  years,  spent  in  ad* 
vandng  the  true  interests  of  his  subjects,  he  died  in 
860,  at  a  very  venerable  old  affe.  So  dear  was  his  me- 
mory to  the  Poles,  that,  until  last  century,  they  gave 
his  name  to  his  successors  in  the  throne  (Piastes)  who 
were  natives  of  the  kingdom. 

Thefamily  of  Piaste  fiUed  the  throne  of  Poland  for  up- 
wards of  five  hundred  years.  Themostillustrious  princes 
of  this  house  were  Milcislaus^  who,  towards  the  end  of 
the  lOth  century,  introduced  Christianity  into  his  domi» 
nions,— Boleslaus,his  son,  a  warlike  and  intrepid  prince, 
who  was  the  first  that  obtained  the  title  of  king,  an  ho- 
nour conferred  on  him  by  the  Pope,-— Casimir  I.  a  viiw 
tuous  and  pacific  sovereign,  who  was  called  to  the  throne 
after  he  had  assumed  the  monastic  habit  in  the  abbey  of 
Cluny,— 'Casimir  IT.  sumamed  the  Great,  who  was  a 
liberal  patron  of  letters,  and  founded  the  academy  at 
Cracow, — ^who  encouraged  industry,  commerce,  and  the 
arts,  and  ftimished  the  nation  with  a  code  of  written 
laws.  He  died  in  1 370,  and  waf  doomed  to  be  the  last 
of  his  illustrious  family. 
'    He  was  succeeded  by  his  nephew  Louis,  king  of  Hun-  j^geiion. 

Sry,  at  whose  death  the  Poles  elected  his  youngest 
ughter,  Hedwigua,  in  his  room.    To  obtain  the  hand  - 
of  this  princess,  Jagellon,  grand  duke  of  Lithuania,  em« 
braced  the  Christian  fiiith,  and  was  baptized  by  the 
name  of  Uladislaos.    With  Jagellon  commenced  a  new 
line  of  princes,  who  swayed  the  sceptre  of  Poland  for 
two  hundred  years.  He  united  his  hereditary  dominions 
to  those  of  Poland,  conquered  Samogitia,  and  defeated 
the  knights  of  the  Teutonic  Order  in  the  great  battle  of 
Tannenberg,  in  1410.    Casimir  took  Western  Prussia 
under  his  protection,  and  forced  the  Teutonic  knights 
to  pay  him  homage  for  the  remainder.    Under  Sigis-^ 
mond  I.  Prussia  was  changed  into  a  secular  dukedom. 
Sigismond  Augustus  effected  the  same  thing  in  regard 
to  Courland  :  the  empire  of  the  Teutonic  order  was  at 
the  same  time  placed  under  the  government  of  a  duke» 
and  made  entirely  dependent  on  the  crown  of  Poland. 
In  the  reign  of  this  monarch,  Poland  had  reached  ita. 
highest  pitch  of  dominion  and  glory.     He  saw  Lithua« 
nia,  Livonia,  Volbynia,  Podolia,  and  Kiow  submit  to 
his  sovereignty.    But  with  him  terminated^  in  1572, 
the  male  line  of  the  house  of  Ja|[ellon,-— ''  a  (amily,'* 
says  a  learned  writer,  **  as  wise  and  virtuous  as  cele« 
brated  and  brave, — a  family  under  whom  Poland  saw 
herself  enjoy  internal  tranquillity  and  the  respect  of 
neighbourmg  nationfr-^under  whom  she  was  ruled  by 
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Poland.  wifle»  cfUbliahed  la^nrs^  and  Was  rendered  eminent  by 
the  multitude  of  her  scholars  in  every  department  of 
human  knowledge."  {Tableau  dela  Pokgnts  |>arMalte- 
Brun,  p.  446.    Paris,  1 807.) 

After  an  inter-regnum  of  about  a  year,  two  powerful 
candidates  appeared  for  the  throne^  Henry  de  Valois, 
brother  to  Charles  IX.  king  of  France,  and  Maximilian 
of  Austria,  of  whom  the  former  being  elected,  be  soon, 
by  his  youth  and  accomplishments,  gained  the  aflec- 
tions  of  his  people.  But  ne  had  not  enjoyed  the  sceptre 
of  the  Jagellon^  above  four  months,  till  he  inherited,  in 
consequence  of  the  death  of  his  brother,  that  of  Valois  ;- 
and  he  abandoned  the  cheering  hopes  which  the  esteem 
and  confidence  of  his  adopted  subjects  held  out  to  him, 
for  the  troubles  with  which  his  natural  subjects  were 
convulsed,  and  of  which  he  soon  became  the  victim*    . 

On  the  abdication  of  Henry,  the  contentions  of  rival 
facticms  again  revived ;.  atid  it  was  not  without  consi- 
derable difficulty  that  Stephen  Batthori,  prince  of  Tran- 
sylvania, was  elected. his  successor;  an  honour  which 
he  gained  not  more  on  account  of  bis  own  many  quali- 
fications, than  of  his  having  married  Anne,  daughter 
of  king  Sigismond  Augustus.  Batthori,  a  prince  equal- 
ly eminent  for  bravery  and  virtue,  restored  peace  to 
Dantzick,  the  inhabitants  of  which  had  rebelled  against 
bim  ;  retook  Livonia ;  chastised  the  Csar  of  Russia  for 
having  invaded  his  dominions,  carrying  cruelty  and 
devastation  along  with  him ;  and  raised  a  new  militia, 
composed  of  Cossacks,  a  tribe  brave  and  barbarous, 
whom  he  united  to  his  kingdom  by  granting  them  a 
territory  on  the  Dnieper^  and  by  conferring  on  them 
several  impprtantprivileges;  favours  which  they  abund- 
antly repaid  by  €lefending  Poland  from  the  incursions 
of  the  Tartars,  and  by  making  the  Turks  and  Russians 
r«spect  her.  He  died  in  1586,  leaving  behind  him  a 
character  for  wisdom,  intrepidity,  and, patriotism,  which 
few  Polish  sovereigns  have  been  enabled  to  outshine. 

The  death  of  Batthori  was  a  signal  for  the  renewal 
of  civil  commotions.  Four  candidates  appeared  for  the 
crown  *,  each  supported  by  a  separate  party,-  brave  and 
resolute ;  and  much  blood  was  spilt  ere  the  successful 
candidate,  Sigismond  of  Sweden,  nephew  to  the  widow 
of  Batthori,  coul  J  be  put  in  possession  of  the  throne. 
Having  soon  afterwards  obtained  the  crown  of  his  na- 
tive dominions,  Sigismond  neglected  not  to  avail  him- 
self of  the  assistance  of  Poland  against  the  Swedes, 
with  whom  he  was  extremely  unpopular,  and  who  were 
endeavouring  to  throw  off  his  yoke.  But  the  Poles, 
jealous  of  their  liberty,  were  not  much  devoted  to  the 
cause,  and  felt  no  great  disappointment  in  their  king's 
being  depirived  of  his  herediury  states.  This  loss,  how« 
ever,  which  the  subsequent  monarchs  of  Poland  wished 
to  repair,  gave  birth  to  almost  continual  wars  with  Swe- 
den, equally  fatal  to  both  nations ;  for  though,  on  the 
one  hand,  they  brought  Poland  to  the  very  verge  of 
submission  to  the  Swedish  yoke,  they  conducted,  on 
the  other,  the  Swedes  to  Pultowa,  that  tomb  of  their 
glorv  and  their  power. 

Sigismond,  having  lost  the  throne  of  Sweden,  aspired 
to  that  of  Russia,  but  without  success.  But  he  was 
more  unfortunate  still  in  a  war  in  which  he  was  en- 
gaged with' the  great  Gustavus  Adolphus,  king  of  Swe- 
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den  ;  for  he  was  compelled  to  feffiritto  that  ohmsmIi  Pq(i«. 
Livonia,  and  the  towns  of  Elbiag,  Memel,  Braunberg,  •'V^i 
and  Pillau.  He  died  in  l629,  worn  down  with  cires 
and  misfortunes,  and  Was  snceeeded  by  bis  son  Ulik 
dislaos,  who  established  public  tranquillity,  and  lei^* 
ed  not  without  glory ;  but  the  inter*regnum  that  foU 
lowed  his  death  was  characterised  by  a  disastroat  sod 
bloody  war  with  the  Cojuacks,  occasioned  by  several 
perfidious  attempts  on  the  part  of  the  Polish  noblsi  to 
make  encroachments  on  their  privileges  and  indepeod* 
ence.  That  barbarous  people,  who  felt  that  their  very 
existence  as  a 'separate  tribe  was  endangered,  becoDiog 
desperate,  vanquished  their  enemies  in  two  great  bsttla; 
and  John  Casimir,  successor  of  Uladislaus,  wasobligWohnCiv. 
ed  to  conclude  wit)i  them  a  dishonourable  peace.  Po-mtr. 
land  was  again  ravaged  by  the  Swedish  amy.  ind 
Charles  Gustavus  would  undoubtedly  have  made  the 
conquest  of  it,  had  not  the  bad  policy  of  Denmark 
drawn  into  that  country,  almost  to  the  total  rain  of  it, 
the  whole  military  force  of  the  common  enemy.  Nor 
did  this  circumstance^  favourable  as  it  unqucstionaUj 
was,  prove  the  entire  safety  of  Poland.  By  the  trea^ 
of  Oliva,  (l660|)  Casimir  was  forced  to  cede  Livonia 
tq  Sweden,  Smolensko  and  Kiow  to  Russia,  and  to 
Brandenburgh  the  sovereignty  of  Prussia.  With  tbii 
diminution  of  her  territory,  Poland  ezperienoed  a  di- 
minution also  of  her  power ;  and  fhim  this  period  ihc 
ceased  to  be  regarded  as  one  of  the  first  nations  of  £a* 
rope«  Casimir  indeed  gained  several  decisive  vicUm 
ii;  a  war  with  the  Russians ;  but  these  came  too  ]ak, 
either  to  gratify  the  king,  or  to  prove  advantageous  to 
his  people.  He  had  already  verged  Into  a  state  oTiiw* 
lancholy  and  despair,  and  Poland  was  delivered  over  to 
all  the  horrors  of  a  civil  war. 

In  such  circumstances,  Casimir,  whog  at  every  period 
of  life,  had  shown  a  deep-rooted  attachment  to  tne  ex« 
ercises  of  devotion,  and  the  pursuits  of  literature,  le* 
solved  to  renounce  his  crown,  and  to  spend  tber^ 
mainder  of  his  days  in  solitude  and  peace.  Tboogh 
undaunted  in  opposing  the  public  enemies  of  his  ooan- 
try,  he  shuddered  to  encounter  the  agitations  and  eoor* 
mities  of  intemsl  rebellion.  His  abdication  took  pboe 
in  1668,  and  the  Diet  absolved  him  from  all  the  en- 
gagements he  had  made  to  his  people,  and  particularly 
from  the  oath  of  the  pacta  convenia  ;  obligations  enter- 
ed into  by  every  sovereign  at  hia  election.  Casimir 
survived  this  event  four  years,  when  he  died  in  the 
abbey  of  St.  Germains  in  France,  whence  his  body  wtf 
removed  to  be  interred  at  Cracow. 

After  an  inter-regnum  of  a  year«  Casimir  wssso6-Wdv^ 
ceeded  by  Michel  Coributh,  duke  of  WisniowieckL"^' 
Though  thelreign  of  this  prince  was  short,  he  alienated 
the  minds  of  the  nation  and  the  army  on  aooonnt  of 
his  lethargy  in  defending  the  republic  against  the  in- 
vasion of  the  Turks,  and  of  the  shameful  treaties  which 
he  ratified  with  them.  The  glory  of  the  Polish  snns, 
however,  was  well  maintained  by  John  Sobieski,  s  war* 
rior  of  extraordinary  merit,  ana  than  whose  there  oc- 
curs not  a  more  illustrious  name  in  the  annals  of  hii 
country. 

Sobieski,  raised  to  the  sovereigti  authority  on  tbe^^^ 
death  of  Wisniowiecki,  did  not  long  want  an  opporto- 


EBsabah'iconrt,'* 


•  •  It  mtLj  not  Im  uointercsting  to  mention  that,  on  the  death  of  Batthori,  Sir  Philip  Sydney,  ^  tlje  jewel  of  Queen 
was  put  in  nomination  ai  his  raocesnr.  His  tupporurt,  howerer,  were  not  very  numeroiu,  and,  besides,  Elisabeth,  Am  flavy» « fi» 
a  wish  to  retain  lo  accomplished  a  per«on  in  hrr  own  service,  opposed  his  advancement.  Sydney's  days  ware  doooieil  to  ba.^;  ^^ 
was  cut  off  (1 7th  October,  1 566,)  in  the  battle  of  Zatphen  at  the  early  age  of  S2,  a  few  months  after  the  deadi  of  Batthoii*  *^  As  ?<•- 
videnee  seems  to  have  sent  Sir  Philip  Sydney  into  the  world  to  give  the  present  age  a  specimen  of  the  ancients,  so  did  It,  oa  a  isiicQi 
recall  Um,  and  snatch  hun  from  us,  as  more  worthy  of  heaven  than  of  earth.**    {Biografhia  Briltameaf  artide  j^dbiey.} 
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giana.  nity  of  increasing  his  own  glory^  u  well  as  ttat  cf  hit 
nation.  The  Tarka  had^  at  this  time,  carried  tbw  con* 
qoering  artna  into  Anstriay  and  were  laying  viege  to 
Vienna.  The  fate  of  Christendom  was  thought  to  be 
involved  in  that  of  the  Austrian  capital ;  and  had  not 
the  exorintant  power  of  that  empire  been  a  source  of 
uneasiness  and  fear  to  the  neighbouring  states,  ahnost 
all  the  nations  of  Europe  would  have  been  in  arms  to 
diastise  these  infidels.  Sobieskf,  however,  etther  did 
not  experience  these  feeUngs,  or  was  enabled  to  over- 
come  them.  He  levied  40,000  men  for  the  assistance^ 
of  the  emperor;  put  himself  at  their  head ;  and  his' 
-yalour  and  genius  decided  the  terrible  battle  (1 683,1 
Which  forced  Soliman  to  raise  the  siei^e  of  Vienna,  ana 
eventilally,  with  the  loss  of  almost  his  whole  army,  to 
withdraw  into  his  own  territories. 

The  inhabitants  of  Vienna  received  their  deliverer 
with  the  most  lively  demonstrations  of  gratitude;  and 
exclamations  of  joy  accompanied  him  to  the  very  thresh- 
old of  the  chapel,  whither  he  went  to  return  thanks 
to  die  God  of  battles  for  the  success  of  his  arms.  When 
Te  Deum  was  ehaunted,  he  himself  joined  very  cor- 
dially in  the  service.  A  sermon  was  delivered  on  the 
occasion  from  a  text,  which  the  clergyman,  in  extreme* 
ly  bad  taste,  seems  to  have  selected  aa  peculiarly  ap- 
propriate :  "  There  wtu  a  man  tent  from  God,  whose 
name  teas  John." 

But  the  joy  which  Sobieaki  must  have  fish  in  having 
performed  so  important  a  service  to  the  Austrians,  and 
in  receiving  their  congratulations,  was  moderated  by 
'his  unpopularity  with  his  own  aulriects.  In  this  fo- 
reign expedition  the  Poles  found  that  their  treasury 
•had  been  drained,  and  that  many  of  their  cottatr3rnien 
had  perished  ;  while,  as  a  compensation  for  thMeevilf, 
no  substantial  advantage  to  the  republic  had  resulted, 
or  could  be  expected  to  result  fiN>m  it  His  wish  to 
make  the  crown  hereditary  in  his  own  fimiily  exaspe- 
rated and  disaffected  the  nobles ;  and  the  consequence 
was,  that,  after  his  death,  which  took  place  in  16^ 
after  m  reign  of  twenty-three  years,  his  children  were 
nngrmtefully  excluded  from  the  throne  V  Another 
great  cause  of  his  unpopularity  waa  the  ciession  <^  cer- 
tain lands  to  Russia ;  fi^r  which,  however,  in  return, 
^he  waa  womised  assfstanoe  in  the  meditated  conquest 
of  Molaavia  and  WaUachia,— schemes  which  a  new 
aspect  of  affidrs  made  it  not  necessary  to  prosecute. 

whatever  suspicions,  however,  the  Poles  may  have 
attachkl  to  his  memory,  Sobieski  was  undoubtedly  a 
great  man.  Endowed  with  strength  of  body,  uid  vi- 
gour of  mind,--d(illed  in  the  laws,  the  oonstitation, 
and  policed  relations  of  his  country,— -as  eloquent  and 
wiae  in  council,  aa  enterprising  and  enthusiastic  in  the 
fields  he  possessed  all  the  virtues  and  qualities  necessary 
for  a  great  warrior  or  an  accomplished  monarch.  The 
nobleness  and  elevation  of  his  mind  wete  clearly  sha- 
dowed forth  in  the  lineaments  of  his  oomitenaiiice,  and 
the  <lignity  of  his  periMinal  appearance.  He  possessed 
a  peculiar  art  of  profiting  by  the  least  advantage,  and 
waa  diaracterizea  by  a  sure  and  quick  sagacity  of  fore- 
aeeing  and  preventing  danger.  Reading  and  study 
formed  the  amusements  of  his  private  hours :  he  was 
maater  of  several  languages,  and  he  delighted  in  con- 
▼ersinff  with  men  of  letters.  His  court  was  brilliant, 
and  fiUed  with  strangers  of  rank  and  distinction.    All 


the  powers  of  Bniope  aent  ambaasadora  to  hiaa ;  he  re*    FoUnd. 
oeived  an  ambassador  even  from  the  king  of  Persia  to 
congratulate  him  on  his  victories,  and  to  ask  his  friend- 
ship and  alliance. 

Enthuatasm,  which  waa  a  predominant  feature  in  hia 
diaracter,  imparted  an  oracular  tone  of  authority  and 
najesly  to  all  his  words  .and  expressions,  whidb,  on 
this  account,  are  still  commemorated  and  applauded. 
When  taking  his  departure  from  Warsaw  in  bis  cam- 
paign against  the  Turks,  he  said  emphatically  to  the 
ambassadors  at  his  court,  ''  Tell  your  master  that  joa 
have  seen  me  mount  my  horse,  and  that  Vienna  ia. 
aafe !"  In  this  expedition,  though  the  greater  part  of 
his  army  were  well  mounted,  one  battaUon  waa  so  ez^ 
tremely  ill  clothed,  that  prince  LumbcMriski  advised 
him,  for  the  honour  of  Poland,  not  to  exhibit  it  before 
the  allies.  Disregarding  this  suggestion,  he  exclaimed, 
when  the  battalion  was  paasii^  before  the  allied  troops, 
**  Examine  these  men  attentively : '  they  are  invincible  ; 
and  have  sworn,  that  in  time  of  war  they  will  wear  no 
other  dress  but  that  of  the  enemv  :  in  the  last  war  they 
were  clothed  after  the  Turkish  fashion."  After  the 
defeat  at  Vienna,  a  gilt  stirrup  which  had  belonged  to 
Mustapha  having  b^n  found,  **  Take  that  stirrup  to 
the  queen,'*  cried  he,  '<  and  tell  her,  that  he,  to  whom 
it  belong^,  is- conquered.**  And  at  the  same  time  he 
wrote  to  the  queen,.  "  that  the  grand  viair  had  made 
him  his  henr,  and  that  he  had  found  in  his  tent  the  va- 
lue of  several  millions  of  ducats.  So,"  added  he,  *^  say 
not  of  us  what  the  Tartar  women  say  when  they  aee 
their  husbands  return  empty-handed,  Yoa  are  not  men, 
sinee  you  eome  home  miihout  booty  /" 

Such  waa  John  Sobieski,  the  last  illustriona  monarch 
that  filled  the  throne  of  Poland.  His  character,  with 
all  its  defects,  we  delight  to  contemplate,  aa  it  afforda 
us  a  bright  anot  on  which  to  pause  amid  the  general 
gloom.  "  llie  qnrit  of  disoora  and  anarchy,"  says  Mr. 
Uoxe,  **  waa  laid  for  a  time  by  his  tranacendent  genius. 
Under  his  aospioes  Poland  aeemed  to  revive  firom  the 
^salamities  which  had  long  oppressed  her,  and  i^ain  to 
recover  her  ancient  splmdour:  such  is  the  powerful 
ascendancy  of  a  great  and  superior  mind.*'  The  oon- 
tentions  and  commotions  which  followed  his  death  we 
have  no  time  at  present  to  describe.  It  may  be  sufficient 
to  remark  that,  though  the  prince  of  Cmiti  had  been 
elected  by  a  majority  of  votes;,  Augustus,  elector  of 
Saxony,  backed  by  a  powerful  army,  was  ultiitMtdjr 
declared  successor  to  SobieskL  Augustus  be^an  hia 
reign  auspiciously  by  condudrngr  a  neaee  with  the 
Xlirks,  by  which  Kaminieck  and  Podolia  were  added 
to  his  dominions.  But  this  was  the  only  favourable 
transaction  in  whidi,  duzinff  a  long  reign,  he  waa  ea- 
ffaged.  Charles  XII.  the  cdebrated  king  of  Sweden, 
having  invaded  his  territories,  oompellea  him  to  sur- 
render the  crown  to  Stanislaus  Leczinsld,  a  Pole  of 
noble  rank,  whose  elevation,  however,  waa  but  of  short 
continuance.  The  battle  of  Pultowa  dissipated,  die 
Swedish  power,  and  Augustua  was  restored  through 
the  firienoship  of  Russia,  though  not  without  m^ing 
the  most  inglorious  concessions  to  that  nation.  Sur- 
rounded by  Russian  and  Saxon  troops,  bound  to  obey 
every  order  he  received  from  the  court  of  Petersburg, 
his  reign  was  without  authority  and  without  honour. 
He  was  sucoeeded,  at  his  death,  in  1733,  by  hia  son  of 


^  Thh  mmH,  faowsTCT,  was  owing  nf»t  len  to  the  uniMtiind  ooaduct  of  ibe  queen,  who  dliUked  her  eldert  son,  and  ctodesTmtred'  ino 
tuccffufully  to  prevent  his  scoeMon,  than  to  the  ingratitude  of  the  Folci.  The  name  of  Sobieski  is  now  eatinet ;  but  \ff  the  ftmale  line 
hie  ftmily  is  stiQ  represented  by  the  bouses  of  Lomdne  and  Suony.  It  may  not  be  hnproper  te  state  that  Qamcatina  Mary,  daughter  to 
James  his  eldest  son,  was  married  (171d)  to  James  Edwaid  Stuart,  the  Pretender,  and  was  mother  of  Chsdes,  eeletalsd  fin  aa  uafoi- 
imiste  attempt  to  ebti^  the  tl)ioiie  of  his  aneestawi  ■■  smi  of  Hmiy,  Gaidnal  of  Ysiki  who  both  disd  without  inoe. 
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Poland,  the  same  nfline,  though  not  without  the  most  formida- 
ble opposition  on  the  part  of  the  French  king,  vwho 
espoused  the  cause  of  Stanislaus,  whose  daughter  he 
had  married.  Augustus  II.  had  even  less  merit  than 
his  father.  His  reign  was  an  unvaried  scene  of  anar- 
chy and  rebellion.  So  extremely  unpopular  was  he, 
and  so  completely  divested  of  any  thing  like  power, 
that,  when  driven  from  Saxony,  his  patrimonial  domi- 
nions, the  Poles  would  scarcely  afford  him  an  asylum 
'among  them.  And  after  an  inefficient  and  unhappy 
reign,  he  died  at  Dresden  in  1 76*4,  and  was,  not  unfor- 
tunately, doomed  to  be  thd  last  of  his  family  who  at- 
tempted to  wield  the  sceptre  of  Poland.  This  ill-fated 
country  had  been  for  some  time  regarded  by  Russia, 
and  not  without  reason,  as  a  tributary  province ;  and 
accordingly  Catherine  If.  when  the  throne  became 
.vacant,  compelled  the  diet  to  elect  for  king  Stanislaus 
Poniatowski,  under  the  name  of  Stanislaus  Augustus, — 
.a  Pole  of  noble  rank,  who,  having  resided  in  Peters- 
burg, had  by  his  address  and  abilities  rendered  him- 
self agreeable  to  the  empress.  He  was  an  amiable  and 
patriotic,  though  not  a  very  energetic  character.  What- 
ever had  been  his  talents,  however,  Poland  before  his 
'  time  was  rapidly  hastening  to  decay  ;  and  during  his 
reign  he  saw  it  completely  erased  from  the  chart  of  the 
world. 

The  causes  which  led  to  this  catastrophe,  though 
known  to  every  reader,  it  may  not  be  improper  shortly 
to  investigate.     The  reformed  religion,  though  early 
introduced  into  Poland,  was  not  for  two  centuries  very 
.  generally  adopted.     The  Protestants,  called  Dusidents, 
(a  term   which  also  comprised  those  of   the   Greek 
church,)  were  tolerated,  though  they  were  obliged  to 
labour  under  many  civil  disabilities.     During  the  in- 
ter-regnum  that  preceded  the  election  of  Poniatowsky, 
a  decree  had  been  made  by  the  diet,  by  which  the  dis- 
sidents were,  in  a  great  measure,  forbidden  the  free 
exercise  of  their  worship,  and  totally  excluded  from  ^U 
civil  and  political  privileges.     The  history  of  almost 
every  nation  in  Europe  has  established  the  impropri- 
ety and  danger  of  such  a  step.     As    liberty  of  con- 
'Science,   and  the  undisturbed  freedom  of  worshiping 
God  publicly  according  to  its  dictates,  are  privileges  the 
-most  dear,  and  of  which  no  earthly  power  has  a  right 
to  deprive  us,  a  decree,  like  that  in  question,  is  calcu* 
lated  to  divide  the  interests  of  the  community,  to  un« 
sheath  the  sword  of  civil  war,  and  thus  to  render  the 
nation  an  easy  prey  to  the  ambition  of  a  foreign  foe. 
This  was  precisely  the  result  in  the  present  instance. 
The  dissidents  could  not  submit  without  a  struggle  to 
the  deprivation  of  their  most  invi^luable   privileges. 
-They  combined  unanimously  to  endeavour  to  accom- 
plish the  repeal  of  this  decree,  and,  for  this  purpose, 
applied  for  advice  and  assistance  to  some  of  the  most 
eminent  powers  of  Europe.     And  accordingly  Russia, 
Prussia,  Great  Britain,  and  Denmark,  made  remon- 
stranceg  to  the  government  of  Poland  on. this  su^ect. 
These  remonstrances,  however,  were  without  effect ; 
for  the  decree  was  con6rmed  by  the  coronation  diet 
held  after  the  king's  election.     The  dissidents  in  the 
meantime  presented  to  the  government  petitions  and 
•memorials;  and  the  decision  of  the  question  was  at  last 
referred  by  the  diet  to  the  bishops  and  senators.    And 
upon  a  report  from  them,  the  diet  made  some  conces- 
sions,' which,  however,  were  far  from   satisfying  the 
dissidents,  who  thought  it  absurd  that  the  redress  of 
their  grievances  should  be  entrusted  to  those  very  per- 
sons who  were  the  authors  of  them.     The  dissidents, 
-whose  cause  was  now  openly  espoused  by  Russia, 
Prussia,  and  Austria,  were  not  to  be  flattered  by  the 


concessions  of  these  persecutors,  nor  overawed  br  their  Poii"ij 
power.  They  formed  confederacies  for  their  defence  ^^V^ 
in  every  province,  and  were  determined  to  resist  unto  | 

blood  in  support  of  their  rights  and  privileges.     Nor  | 

were  the  Popish  clergy  and  their  adbcrenta  alow  in 
making  preparations.  The  Confederation  of  ihs  Bart, 
the  hope  and  bulwark  of  their  party,  took  op  arms. 
The  cries  of  liberty  and  religion  became  every  wbcrs 
the  signal  of  a  war,  the  true  object  of  which  with  tht 
Catholics,  was,  not  only  to  disperse  or  destroy  their  op* 
ponents,  but  to  dethrone  Stanislaus,  whom  they  re- 
garded as  friendly  to  the  dissidents,  and  to  rescue  Po- 
land from  the  influence  of  Russia.  The  coKfedtratti, 
as  the  Catholics  were  now  termed,  feebly  supported  hj 
Saxony  and  France,  were  vanquished  in  almost  every 
battle ;  and  the  dissidents  would  have  been  secured  in 
the  open  and  unshackled  profession  of  their  faith,  had 
the  sovereigns  to  whom,  in  no  mean  degree^  they  owed 
iheir  success,  been  actuated  by  any  regard  to  their 
cause,  or  had  not  trampled  under  foot  every  principle, 
which  the  law  of  nations,— -which  the  law  of  nature 
should  have  taught  them  to  cherish  and  reverence. 

These  sovereigns,  however^  instead  of  being  animat- 
ed in  the  cause  of  civil  and  religious  liberty,  were,  un* 
der  the  falsest  pretencesi  labouring  solely  to  extend  ths 
boundaries  of  their  respective  dominions^  and  to  pro- 
mote the  aggrandizement  of  their  power.  Nothing  lesi 
than  the  dismemberment  of  Poland^  and  the  partitioo 
of  it  among  themselves,  was  their  object  in  the  assist- 
ance they  afforded  the  dissidents,— ^an  object  which 
could  only  be  attained,  or  at  least  more  easily  attained, 
by  fomenting  internal  divisions,  and  thua  undermining 
the  resources  and  unanimity  of  the  kingdom.  This  plan, 
it  is  thought,  was  first  contemplated  by  Prussia;  but  Kus- 
sia  and  Austria  readily  enough  embraced  it,  though  all 
these  kingdoms  at  different  periods  owed  much  of  their 
glory,  and  even  their  very  existence,  to  the  country 
which  they  thus  resolved  to  destroy.  A  great  propor- 
tion of  Poland  was  thus  seized  upon  by  these  kingdoms, 
and  a  treaty  to  this  effect  was  signed  by  their  pienipotco- 
tiaries  at  Petersburs  in  Feb.  1772.  The  partitioning  p^-  fil 
powers  having  forced  the  Poles  to  call  a  meeting  of  the  ef  F.  «d 
diet,  threatened,  if  the  treaty  of  dismemberment  was  nut 
unanimously  sanctioned,  tliat  the  whole  kingdom  should 
immediately  be  laid  under  military  execution,  and  be 
treated  as  a  conquered  state.  The  glory  of  Poland  was 
past ;  and  though  some  of  the  noUes,  rather  than  be 
the  instruments  of  bringing  their  country  to  ruin,  chose 
to  spend  their  days  in  exik  and  poverty,  the  measnic 
was  at  length  agreed  to ;  and  Stanislaus  himself,  threa- 
tened with  deposition  and  imprisonment,  was  prevail- 
ed upon  to  sanction  it  Europe,  though  astonished  at 
what  was  taking  place  in  Poland,  remained  inactive. 
The  courts  of  London,  Paris,  Stockholm,  and  Copen- 
hagen, indeed,  sent  remonstrances  against  this  usurpa- 
tion ;  but  remonstrances  without  a  military  force,  will, 
as  in  the  case  before  us,  be  always  unavailing. 

••  Oh  bloodiest  picture  in  the  book  of  dme, 
Sarmatia  fell,  unwept,  -without  a  crime  I** 

A  large  portion  of  the  eastern  provinces  were  seised 
by  Russia ;  Austria  appropriated  a  fertile  tract  on  the 
south-west ;  while  Prussia  ac(|uired  a  commercial  dis- 
trict in  the  north-west,  ihdudmg  the  lower  part  of  the 
Vistula.  Poland  was  thus  robbed  of  70,000  square 
miles,  or  about  a  fourth  of  her  whole  territoiy. 

Stanislaus,  thus  deprived  of  a  great  part  of  his  <]o-  ^^^^ 
minions,  did  not,  however,  give  way  to  unavailing  aor- 
row  and  despondency  :  he  exerted  himself  strenuously 
to  promote  the  happiness  and  prosperity  of  that  por« 
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iland.  tion  which  wti  left  him.  He  made  yarious  improve- 
'  menu  in  the  internal  economy  of  the  state ;  he  intro- 
daced  and  cherished  a  taste  for  agricultural  pursuits  ; 
the  peasantry,  so  long  neglected  or  enslaved,  were  the 
objects  of  his  most  anxious  solicitude,  and  now  began 
to  assume  that  rank  and  importance  in  the  state  to 
which  their  usefulness  entitled  them ;  and  a  national 
system  of  education  was  established  on  the  most  advan- 
tageous principles.  That  Stanislaus  effected  such  great 
improvements  is  much  to  be  wondered  at ;  for,  with 
all  his  merit,  he  could  never  acquire  the  esteem  of  his 
subjects,  and  his  power  was  extremely  circumscribed. 
Availing  herself  of  the  hatred  which  the  grandees  of 
Poland  felt  towards  their  sovereign,  Russia  in^troduced 
into  the  constitution  an  executive  power,  thus  render- 
ing him  little  less  than  a  simple  president  This  power 
was  confided  to  a  permanent  council,  composed  of 
eighteen  senators  and  an  equal  number  of  the  eques- 
trian order,  over  the  election  of  whom  Stanislaus  had 
little  or  no  influence.  -The  command  of  his  own  body 
guard  was  wrested  from  him ;  and  other  innovations 
were  introduced,  which  deprived  him  of  almost  all  dig- 
nity and  authority. 

But  the  great  body  of  the  nation  were  by  no  means 
satisfied  with  the  nature  of  their  constitution,  and  with 
the  spirit  of  rivalry  and  opposition  which  universally 
prevailed.    The  present  state  of  things  they  regarded  as 
incompatible  witn  their  prosperity  |ind  security,  either 
as  individuals  or  as  a  nation.     For  three  years  previ- 
ously to  1791,  various  attempts  had  accordingly  been 
made  to  establish  a  new  constitution  upon  more  liberal 
and  more  unexceptionable  principles.     This  the  diet 
effected  at  the  period  last  mentioned,  to  the  great  sa- 
tisfaction of  the  king,  and  of  alinost  tlie  whole  of  his 
subjects.    This  new  constitution  was  so  admirably 
constructed,  that  Mr.  Burke  remarked  of  it,  that  the 
condition  of  all  was  made  better,  and  the  rights  of 
none  were  infringed  ;  and  Kant,  the  celebrated  Ger- 
man philosopher,  emphatically  observed,  nisi  icirem 
opus  humanum  esse,  divinam  crediderim.    The  king  now 
enjoyed  the  executive  power  in  all  its  plenitude;  he 
nominated  all  the  great  officers  of  state,  even  the  sena- 
tors ;  a  council  was  allowed  him,  composed  of  the  arch- 
bishop pf  Gnesna,  five  ministers,  and  two  secretaries ; 
the  senate,  and  the  naiioaal  representation,  consisting  of 
the  provincial  deputies  and  the  representatives  of  towha, 
formed  the  two  legislative  chambers ;  the  liberum  veto 
was  abolished ;  a  general  toleration  proclaimed ;  the 
civil  liberty  of  the  peasantry,  now  no  longer  adstricti 
glebes,  was  guaranteed  by  law ;  freedom  if  as  extend- 
ed to  every  man  the   moment  he  entered  the  Po. 
liah  territory ;  and  the  privilege  of  purchasing  the  lands 
of  the  nobility,  when  exposed  to  sale,  granted  to  bur- 
gesses.   The  greatest  defect  of  their  former  constitu- 
tion, elective  monarchy,  was  also  removed;  and  the 
throne  declared  hereditary  in  the  house  of  Saxony, 
^l^g  The  hopes  of  happiness  and  independence,  however, 

us&ia.  "v^^^^h  ^his  new  order  of  things  was  so  well  calculated 
to  afford,  was  but  of  very  short  continuance.  Poland 
had  been  too  long  the  scene  of  anarchy  and  opposition, 
to  be  so  easily  reconciled  to  obedience  and  tranquilli- 
ty. A  few  of  the  nobles,  irritated  at  the  sacrifice  of 
some  of  their  privileges,  repaired  to  the  court  of  Peters- 
burg; and  their  representations  corresponding  with 
the  ambitious  views  of  the  empress,  she  immediately 
dispatched  an  army  into  Poland,  under  the  pretext  of 
l^uaranteeing  the  constitution  as  established  in  1772- 
The  Poles  were  not  backward  in  making  preparations 
to  oppose  her.  AU  animosities  were  forgotten  in  the 
desperate  struggle ;  the  nobles  hesitated  not  to  surren- 


der their  plate  and  valuable  jewels  to  enrich  the  trea-  Poland, 
sury  ;  every  rank  and  class  of  men  in  the  state  were  W*v*  ' 
resolved  to  conquer  or  die  in  the  defence  of  their  liber- 
ties and^in dependence.  In  vain,  however,  prince  Po- 
niatowsky,  general  of  the  army,  (nephew  of  the  king,) 
supported  by  the  intrepid  Kosciusko,  performed  pro- 
digies of  valour.  Catherine  was  alpicst  every  where 
triumphant.  And  a  letter,  written  by  her  to  Stanis- 
laus, threatening  to  double  or  triple  her  forces  unless 
he  yielded,  induced  that  benignant  monarch,  in  order 
to  prevent  the  farther  effusion  of  human  blood,  to  sur- 
render at  discretion.  He  was  removed  to  Grodno,  to 
await  the  determination  of  the  empress.  Nor  did  she 
allow  her  intention  to  remain  long  concealed.  In  the 
beginning  of  1793,  a  manifesto  was  published  by  the 
courts  of  Russia  and  Prussia,  declaring  that,  to  remove 
from  their  respective  frontiers  the  dangerous  influence 
of  the  anarchical  principles  recently  proclaimed  in  Po- 
land, they  had  resolved  to  unite  to  their  dominions  se- 
veral of  the  provinces  of  that  kingdom. 

This  resolution,  than  which  nothing  can  be  con-  Second  par- 
ceived  more  arbitrary  and  base,  was  communicated  to  titioq. 
a  diet,  summoned  by  the  Russian  ambassador  for  the 
express  purpose.    The  members,  disgusted  with  the 
cruel  and  insulting  proposition  made  to  them;  refused 
to  sanction  it  with  an  obstinacy  as  honourable  as  it  was 
unavailing.     The  question  was  soon  decided;  for  an 
ultimatum  terminating  in  these  words   was  submitted 
to  the  diet  by  the  Russiah  ambassador:  "  The^under- 
signed  must  moreover  inform  the  states  of  the  republic 
assembled  in  general  diet,  that  he  has  thought  it  ab- 
solutely necessary,  in  order  to  prevent  every  kind  of 
disorder^  to  cause  two  battalions  of  grenadiers  with 
four  pieces  of  cannon  to  surround  the  castle,  to  secure 
the  tranquillity  of  their  deliberations*     The  undersigned 
expects,  that  the  sitting  will  not  terminate  until  the  de^ 
manded  signature  of  the  treaty  is  decided."  And  these 
threats  were  immediately   put  into  execution.     The 
castle  was  surrounded  by  the  Russian  soldiers.    Some 
of  the  officers  even  entered  the  assembly,  under  the 
false  and  absurd  pretence  of  guarding  the  person  of  the 
king  against  conspirators.     In  such  circumstances  the 
Poles  had  no  alternative  but  submission,  though  the 
treaty  was  not  agreed  to  till  three  o'clock  in  the  fol- 
lowing morning,  and  not  till  afler  much  discussion, 
and  many  successive  divisions.     They  appealed,,  how- 
ever, to  the  right  of  nations,  and  to  every  power  of  Eu- 
rope, and  declared,  that,  deprived  of  their  liberty,  and 
surrounded  by  a  foreign  army,  they  were  compelled, 
contrary  to  their  feelings  and  their  principlesy  to  sign 
this  treaty  of  dismemberment*     It  was  towards  Prus- 
sia that  the  Poles  felt  the  strongest  aversion.     Prussia 
had  guaranteed  the  independence  of  Poland  so  recent- 
ly as  1790,  and  had,  at  the  same  time,  entered  into  a 
treaty,  by  which  she  bound  herself  to  furnish  her  new 
ally  with  36,000  auxiliary  troops.    These  conditions, 
however^  were  not  only  not  adhered  to,  but  Prussia  had 
used  them  in  subservience  to  her  ambitious  designs. 
Russia,  to  which  in  some  degree  the  Poles  had  for  a 
considerable  time  been  reckoned  tributary,  was  regard- 
ed as  less  deserving  of  their  hatred ;  but  the  result 
showed  that  the  views  of  both  these  powers  were  the 
same,  though  the  latter  adopted  more  honourable  and 
ingenious  means  in  the  prosecution  of  them. 

Nor  were  the  views  of  either  any  longer  concealed. 
The  constitution  of  1791  was  ordered  to  be  annulled, 
and  every  paper  relative  to  it  to  be  delivered  up.  These 
orders  the  council  hesitated  to  obey ;  and  Iglestrom, 
the  Russian  ambassador^  to  deprive  them  of  all  power 
of  resistance,  immediately  issued  a  mandate  to  reduce 
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Poland,  their  miUtarj  fbrce  to  IGfiOO  men.  The  vnar  was  as 
ih  flexible  and  patriotic  as  the  council ;  the  gallant  Ma- 
dalinsky  put  himself  at  the  bead  of  the  troops^  who  re- 
fbsed  to  lay  down  their  arms.  The  spirit  of  resistance 
Was  inveterate^  and  was  widely  diffused ;  and  the  Rus- 
sians^ to  see  their  orders  put  into  execution^  inarched 
into  Poland  with  a  numerous  army.  The  ruthless  con- 
duct of  these  invaders  drove  the  Poles  to  desperation: 
the  peasantry  were  compelled  to  lodge,  to  fbed,  to  trans- 
port their  enemies  from  place  to  place  without  remu- 
neration. Such  degradation  roused  the  spirit  of  the 
nation ;  and  the  brave  Kosciusko^  whose  name  will 
ever  adorn  the  history  of  his  unfortunate  country,  sud- 
denly appeared,  (1794,)  surrounded  by  a  very  consi- 
derable number  of  the  armed  peasantry,  and  by  hid 
skill  and  intrepidity  supported  for  a  while  the  falling 
honour  of  his  countiy.  This  great  man  having  driven 
the  Russians  out  of  Cracow,  this  city  became  the  centre 
of  the  patriotic  army ;  and  having  issued  a  proclama- 
tion, expressed  in  the  most  energetic  terms,  calling  on 
every  nmk  and  class  of  men  to  thake  off  their  disgrace- 
fhl  fetters,  and  to  conqn^  or  perish  in  defence  of  their 
country,  the  appeal  was  not  made  in  vain :  he  was  im- 
mediately elected  generalissimo  of  the  national  troops, 
and  received  the  support  of  the  nobility,  who,  having 
proclaimed  the  constitution  of  1791 »  departed  for  their 
respective  estates  to  arm  and  assemble  their  vassals. 
And  the  success  of  Kosciusko  corresponded  for  a  while 
with  the  justness  of  his  cause,  and  the  bra  very  with  which 
he  supported  it.  A  body  of  troopsamountingtoGOOOmen, 
having  marched  towards  Cracow  to  give  him  battle,  was 
completely  defeated  ;  they  lost  1000  men,  with  eleven 
cannon,  and  their  general  Wononzow  was  taken  prison- 
er. This  was  the  signal  for  general  hostility.  The  Rus- 
sians, who  had  seized  upon  Warsaw,  and  were  attempt- 
ing to  become  masters  of  the  arsenal,  were  resolutely 
attacked  by  the  inhabitants,  and,  afler^three  days  of  the 
Biost  bloody  engagements,  were  driven  from  t\te  city. 
Similar  achievemeots  were  performed  in  other  towns. 
Poland  was  all  in  arms ;  and  her  troops  amounted  to 
60,000  men,  exclusive  of  the  peasantry,  who  were 
armed  with  pikes.  Russia  and  Prussia  in  the  mean 
time  marched  110,000  troops  against  Poland;  and 
Kosciusko  made  a  skilful  retreat  upon  Warsaw,  which 
he  defended  for  ten  weeks  against  the  Prussians,  who, 
after  losing  20,000  men  in  an  inglorious  and  unavailing 
aiege,  found  it  prudent  to  withdraw  into  their  own  ter« 
ritories. 

KosduskOf  thus  fVeed  of  the  Prussians,  marched  to 
oppose  the  new  Russian  troops,  who,  during  the  siege 
of  Warsaw,  had  conquered  Lithuania  and  Volhynia. 
The  eyes'  of  all  Europe  were  placed  upon  him ;  but 
fortune  had  declared  against  him  ;  and  though  he  and 
his  brave  companions  in  arms  performed  feats  of  valour, 
the  Russians  (19th  October)  gained  a  signal  vhAory, 


Koscittskohimselfbeingdreadfiiny  wounded,  aaitika  P«U. 
prisoner  *.  The  fkte  of  Poland  was  now  imroesbly  ^'^y^ 
siealed,  the  whole  kingdom  being  in  the  power  of  ^ 
Russians,  with  thesingleexception  of  Warsaw,  wldtfasr 
diey  immediately  marched  their  victoriotts  army.  Tbt 
Polish  troops  in  that  qty*  **  £ew  but  undbmayed,"  n» 
solyed  to  make  ai  desperate  resiataDce;  but  how  cooU 
10,000  men  withstand  the  impetuosity  of  five  times  tfast 
number  ?  The  suburb  Praga  was  taken  far  assanH,sod, 
after  eight  hours  of  the  most  obstinate  defence,  Waiw 
saw  was  obliged  to  sumnder  at  discretion.  Bat  the 
implacable  Russians,  commanded  by  the  inftmoos  Sa« 
warrow,  were  not  yet  satisfied*  About  ten  hours  sto 
the  battle  was  finished,  they  set  fire  to  the  dty,  and 
plundered  and  massacred  the  inhabitanta  in  the  noik 
prutal  manner;  no  age  or  acx  escaped  their  violaice ; 
they  perpetrated  dee&  at  the  bare  idea  of  which  bo* 
manity  shudders,  and  of  which  even  die  hisCay  of  Po* 
land  affords  few  examples. 

Poland  being  thus  overthrown,  the  two  usnrpiog  &aH» 
powers  were  mout  to  form  a  twrtition  of  it  betwiit  ^"""' 
them,  when  Austria  unexpecteoly  stept  finrard,  mi 
declared  that  she  could  not  permit  die  entire  destne* 
tion  of  Poland,  unless  she  were  allowed  to  share  in  tbi 
division.  The  consequences  of  a  refusal  they  were  vtk 
willing  to  encounter;  and  Austria  had  thus  her  sou 
bitious  views  realized^  without  having  incurred  tin 
smallest  danger  or  expenoe.  Stanislaus,  who  bsd  all 
this  while  remained  in  nistxpitali  was  at  length  remov- 
ed  to  Grodno  a  second  time,  where  he  was  compdU 
to  resign  his  crown,  and  was  thence  carried  to  Peters* 
burg,  where  he  resided  as  a  state  prisoner  in  solitodeand 
exile  till  his  death,  which  took  place  in  February,  179S* 

The  result  of  this  partition  was  as  follows : 

ToAuflria        .  64,000        4,800,000 

ToPrunia        •        .  StfiOO        3^^00,000 

ToRoMia         ;        .        •         168,000        6,t00|000 

S84^000      15,000,000 

Of  this  territory,  the  partitioning  powers  appropiiit* 
ed  to  themselves  those  districts  that  lay  most  conveoi* 
ent  to  their  respective  dominions,  the  acquisitioDi  of 
Russia  being  larger  than  those  of  the  other  two  taken 
collectively. 

Such  was  the  fate  of  Poland ;  and  the  amngemend 
made  by  the  partitioning  powers  have  remained  more 
stationary  than  their  uniust  nature,  or  the  oonwlicd 
state  of  Europe,  coUld  nave  led  anj  one  to  sospect 
The  first  alteration  which  they  sustained  was  made  bj 
Bonaparte,  who,  having  carried  hia  oonquerifig  smu 
into  Poland,  (1807,)  stripped  Prussia  of  a  part  of  her 
Polish  dominions.  Of  tnese  he  assigned  a  small  por- 
tion to  Russia,  who  had  already  obtained  so  much ;  and  J 
he  erected  the  remainder  into  a  new  atate,  denamiDsted  ^^ 
the  Grand  Duchy  of  JVarsatv,  which  he  bestowed  on  the 
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*  Tbe  tabfcquent  fate  of  this  biave  maa  it  may  not  be  improper  to  state.  Baring  recovered  a  little  fiom  his  vooad,  he  vas  advwas 
forward  a  few  steps,  when  a  Cossack  aimed  at  him  a  dreadful  blow,  which  would  inevitably  have  proved  mortal,  had  not  a  Roaiaa  gensnl  (to 
whose  wife  Koeciudto,  when  she  was  his  prisoner,  had  shown  the  most  disinterested  generosity)  stopped  his  arm ;  and  wboi  the  oflte  vm  le- 
quested,  Hf  he  really  wished  to  render  him  a  service^)  to  aUow  tiie  soldier  to  pat  an  end  to  his  existence,  he  spared  Ins  lift,  but  made  liimsp» 
•oner.  Koseiuiko  haring  been  removed  to  Pctenbingh^  was  confined  in  tbe  fbrtrcss  there,  till,  on  the  aooession  of  Psul  tlis  bte  caipov, 
(1790,)  who  showed  giwtlibenllty  to  the  persecated  Poles,  he  was  set  at  liberty,  and  permitted  to  lensain  either  in  the  Bosasui  daadnioBif 
or  to  emifl^  to  America.  He  pretoed  &e  latter.  He  afterwards  returned  to  France.  When  the  allies  enleitd  Fteis  in  1615,  he  en 
then  residing  in  that  capital ;  and  some  Polish  soldiers  having  recogoiKdhim,  could  not  sufficiently  express  their  gratitude  and  vcDatHwi 
for  a  man,  who,  then  weighed  down  with  years  and  misfortunes,  had  done  and  suffered  so  much  to  redeem  the  fading  glory  of  their  eonnnj. 
He  died  in  France;  but  through  the  Intervention  of  the  emperor  Alexander,  (king  of  Poland,)  bis  remains  were  reslorad  tan  a  fiirap 
grave,  and  reposited  at  Cracow  in  a  vault,  which  formed  the  cemetery  of  the  kings  of  Poland,  and  which  contains  the  ashes  «f  the  iBMOani 
Sobiciki.  On  the  summit  of  Mount  8t  Brooiskwa,  near  Oraeow,  a  tumulus  of  the  Carpathian  marUe  haa.lataly  bsoi  laised  to  the  as- 
noiy  of  JCosdosko.  The  emperor  Aleiander,  who  seems  to  wish  to  make  amends  to  Poland  lor  the  bariiaiMis  Mfaottf  of  faispiabns 
son^  has  also  icmofsd  to  tha  sams  cemstofy  tbe  dust  of  Stanidans  Pfniatowiky. 
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y«>^«    king  of  Sasosy.    Hariag  fovood  Attitrfai  in  I8O9,  Uf 

'  t^^  rtlanquish  GftKicia,  he  conferred  pait  of  that  proFinoe 

OR  Rttatia,  while  the  rest  was  added  to  his  new  duchy. 

Bot  the  fiite  of  this  extraordinary  person^  as  finally  de« 

dded  in  the  great  battle  of  Waterloo^  aflbcted  in  no 

inconsiderabto  degree  the  faisti^  of  Poland^  and  set* 

tied  it  in  those  circamitanoes  in  which  we  at  present 

bel^old  it    Tfie  congress  of  Vieima  (1815)  restored  to 

Anatria  and  Prussia  part  of  what  they  had  lately 

ceded,  in  obedience  to  the  order  of  Bonaparte,  tmd 

while  they  confirmed  to  Russia  all  her  former  aoouisi- 

tioDs,  oonlevred  upjon  her  in  addition  the  sovereicnty 

iggdoiQ    of  the  central  provinces,  under  the  name  of  the  nngm 

FbtaDd.  dam  qfPoloMf  of  which  we  now  proceed  shortly  to 

give  an  account. 
^t*         The  kingdom  of  Poland  thus  recently  erected,  and 
the  only  portion  of  the  country  just  described,  that  of- 
ilcially  retains  the  ancient  name,  comprises  the  greater 
part  of  that  district  which  formed  the  duchy  of  War- 
aaiw.    It  consists  of  the  central  provinces,  comprehend- 
ing the  palatinaCes  of  Oraoow,  Sandomir,  Kalisch,  Lu- 
blin, Plock,  Masovia,  Podlachia,  and  Augustow,  and 
is  bounded  by  the  respective  acquisitions  of  Russia, 
Austria,  and  Prussia.    And  with  the  exception  of  a 
dietached  tract  extending  in  a  north*east  direction  to- 
wards Lithuania,  it  resembles  a  square  of  SOO  miles,  of 
which  Warsaw,  the  capital,  stands  nearly  in  Uie  centre, 
vid  it  contains  about  2,800,000  inhabitants. 
*'^*         The  climate  of  Poland  is  by  no  means  so  mild  and 
^ubrious  as  the  geographical  situation  of  the  country 
would  lead  us  to  expect.    Vegetation  is  considerably 
bter  than  in  the  pandlel  latitudes  of  Oermany  and 
Franoe ;  and  the  wmter  in  Poland  is  frequency  as  ri- 
gorous as  in  Sweden,  though  the  latter  country  is  situ- 
ated nine  degrees  north  of  the  formeb    Hie  air  is  al- 
ways strongly  impregnated  with  moisture,  originating 
in  die  vast  extent  of  marshy  ground  hitherto  unculti- 
vated ;  but  the  deleterious  effects  which  this  moisture 
has  a  tendency  to  produce,  are,  to  the  natives  at  least, 
in  a  great  degree  counteracted  by  the  high  winds  for 
which  Poland  is  so  remarkable.    Comparatively  unge- 
nia],  however,  as  the  climate  of  Polana  is,  it  is  remark* 
able  also  for  another  quality,  equjilly  unfavourable  to 
health  ?nd  v^etation,— it  is  extremely  changeable  and 
capricious.    The  crops  in  the  neiehbourhood  <^  the 
Carpathian  mountains  have  frequently  been  destroyed 
in  tiie  middle  of  summer  by  snow-showers,  which  are 
very  common  in   all  seasons  of  the  jrear  on  these 
heights.    The  rivers  have  sometimes  continued  frozen 
from  the  beginning  of  October  till  the  vernal  equinox ; 
while,  on  the  contrary,  the  months  of  winter  have  not 
nnfrequently  exhibited  the  phenomenon  of  a  second 
vegetation*  which,  however,  a  single  night* s  frost  has 
been  known  to  blast  and  destroy.    The  dimate  of  this 
country,  however,  like  that  of  every  other  place  in  a 
state  of  nature,  is  susceptible  of  great  improvement ; 
and  this  change  might  be  ^ected  bv  cutting  down  the 
forests,  so  abundant  in  Poland,  by  draining  the  marshy 
lands,  by  constructing  canals,  and  by  the  general  intro- 
duction of  agricultural  pursuits.    By  these  means  the 
dimate  of  Poland,  it  is  supposed,  might  be  rendered  as 
ffenial  and  mild  as  that  of  any  of  the  correspondinir  la^ 
^       SLdea  of  Europe.  '  ^  ^^ 

"^  Poland  is  an  extremdy  level  country,  diversified  by 
^^^  few  or  no  eminences,  except  a  ridge  of  hills  branching 
<^  from  the  Carpathian  mountains,  which  andently 
formed  the  southern  boundary  of  the  country.  The 
rivers  are  unadorned  with  banks,  and  flow  lazily  in  a 
flat  monotonous  ooursoi  inaoinnch  that  when,  as  preyi* 


ously  stated,  heavy  fall*  of  ram  take  place,  the  oountry  ?dUni. 
for  many  miles  is  oonqpletdy  inundated.  The  number  '^^y 
and  extent  of  marshes  and  finrests,  neither  of  which 
the  Poles  have  hitherto  seemed  very  anxious  to  re- 
move, uniformly  strike  strangers  as  one  of  the  great 
characteristics  of  Poland.  The  soil,  .which  is  chiefly 
either  of  a  dayey  or  marshy  desGripti<m,  is,  in  many 
places,  so  extremdy  fertile,  that,  with  the  least  cultiva- 
tion, it  is  cdculated  to  produce  the  most  luxurious 
crops  of  com  i  and  it  is:  diatatigttished  Ibr  the  ricbeat 
^pastures  in  Europe.  Agriculture  with  the  Poles,  how- 
ever, is  com^etdy  in  iu  infancy.  F<nr  many  ages  they 
neglected  this  useful  art,  as  they  n^lected  every  art 
of  peace  and  domestic  comfort;  they  were  a  warlike 
people;  and,  besides,  the  produce  of  the  fields  was  not 
the  pveperty  of  the  peasants,  but  their  moHen,  and 
they  were  themselves  doomed,  without  hope  of  ad- 
vancement, to  continue  in  the  same  rank  of  hfe,  what- 
ever had  been  their  industry  or  their  skilL  But, 
though  these  disabilities  have  now  been  greatly  re- 
moved, though  the  Poles  are  rapidly  emerffinff  from 
that  state  of  lasiness  and  inactivity  m  whic^  they  re- 
mained so  loftg  sunk,  yet,  in  the  department  in  ques- 
tion, they  have  nearly  every  tiling  to  learn.  Of  the 
use  of  manure  they  are  almost  entirely  ignorant ;  their 
common  practice  is  to  crop  a  field  till  it  be  exhausted, 
and  then  for  a  few  years  to  abandon  it.  Their  plougha 
are  scarcely  sufficient  to  penetrate  the  wrfaee  of  the 
ground ;  and  their  fields,  when  reaped,  exhibit  from 
this  circumstance  as  rich  a  verdure  as  if  they  had  re-  '^ 

mained  for  years  unbroken.  This  igncwanc^,  nowever» 
is  diminishing  every  day.  Some  portions  of  Poland 
have  been  denominated  the  garden  of  Europe ;  and  a 
period  may  not  be  far  distant,  when  the  term  mi^,  with 
much  propriety,  be  applied  to  the  whole  tcrritofy. 
Sodeties  for  the  encouragement  of  agriculture  have 
been  established  in  Poland;  and  the  vast  tracts  of  fa*  ^ 

rests  and  marshes  with  which  it  abounds  certainly  open 
up  an  extensive  field  for  the  display  of  skill  and  enter- 
prise. 

The  same  causes  which  influenced  the  Poles  to  ne-  Tmde  and 
gleet  agriculture,  operated  as  fordbly  in  counteractinff  m^nurac-- 
the  interests  of  commerce.-  A  Polish  nobleman  could  ^"^^:- 
not  engage  in  traffic,  even  on  the  most  liberal  and  ex- 
tensive principle,  without  immediately  forfeiting  his 
rank  ana  dignity;  and  the  wealth  of  burghers  was 
either  so  limited,  or  so  much  at  the  mercy  of  the  nobles 
and  of  the  government,  that  they  had  no  encourage- 
ment for  entering  on  speculations  which,  with  all  tadr 
enterprise  or  success,  might  not  to  them  be  productive 
of  any  emolument  The  natural  facilities  and  resources 
of  a  country,  great  as  these  may  be,  will  never  succeed 
in  obviating  and  surmounting  disadvantages  such  as 
these ;  and,  by  consequence,  the  spirit  of  commerce  in 
Poland  has  yet  hardly  displayed  itself.  What  has  been 
effected  in  this  department  has  been   accomplished, 
diiefly  by  the  Jews,  a  race  of  people  of  whom  we  shall 
soon  speak,  4nd  who,  in  every  country,  are  remarkable 
for  die  same  characteristic  features,— love  of  money, 
industry,  and  wealth.  The  number  of  manufactpries  m 
Poland  are,  as  may  be  expected,  extremely  few>  and 
these  few  are  by  no  means  on  an  extensive  scale,  or  - 
brought  to  any  thing  approaching  to  perfection.    To- 
wards the  end  of  last  century,  the  Poles  made  attempts 
to  manufacture  silks,  fine  woollen  cloths,  ico.  but  these 
succeeded  mily  so  far  as  Stanislaus  protected  them,  and ' 
were  in  a  great  measure  relinquished  when  he  was- 
forced  to  resign  his  throne.  In  Warsaw,  a  considerable 
eminence  haa  been  attained. in  Fdirii  productiookc* 
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Poland.  Several  manufactorieB  in  linen  and  woollen  cloth,  black 
Boap,  carpets,  stockings,  and  hatSj  have  been  establish- 
ed there.  The  great  manufactory  of  what  has  been  de- 
nominated Turkey  car[>eU,  situated  about  half  a  league 
from  the  city,  is  still  in  a  very  flourishing  condition. 
But  the  only  articles  they  make  well  in  Warsaw  are  all 
kinds  of  carriages  and  harness  work.  In  this  capital 
there  are  indeed  no  fewer  than  fifty  coach-making 
establishments,  of  no  inconsiderable  extent  There  are 
several  branches  of  industry  to  which  the  soil,  the  cli- 
mate, the  natural  productions  of  the  country,  are  favour- 
able, and  which  they  are  now  beginning  to  cultivate,* 
namely,  glass,  leather,  linen  and  coarse  cloths,  distilla- 
tion, &c.  With  the  exception  of  coacAies,  however,  their 
exports  in  the  mean  time  consist  almost  entirely  of  raw 
produce,  corn  to  a  great  amount,  about  4,000,000  of 
English  quarters  annually,  hemp,  flax,  cattle,  timber, 
honey.  An  account  of  the  trade  of  Dantzick,  Elbing, 
and  Thorn,  may  be  found  under  the  article  Paussia.  . 

Among  the  many  natural  facilities  with  which  an- 
cient Poland  abounded,  and  which  might  have  raised 
her  high  in  the  commercial  world,  her  rivers  may  well 
be  mentioned.  This  advantage,  however,  the  present 
Poland  does  not  possess  in  any  very  eminent  degree. 
The  only  great  river  now  belonging  to  her  is  the  Vis- 
tula, which  cannot,  indeed,  be  permanently  counted 
upon  for  any  other  purposes  but  those  of  internal  navi- 
gation, as,  before  it  reaches  the  sea,  it  passes  for  200 
miles  through  the  Prussian  dominions.  It  rises  in  the 
circle  of  Teschen,  on  the  north  of  the  Carpathian 
mountains,  becomes  navigable  at  Cracow,  and  after 
pa8sin|r  Warsaw,  Plock,  &c.  it  falls  into  the  Baltic  at 
Dantzick.  In  its  course,  it  receives  the  waters  of  se- 
veral tributary  streams,  of  which  the  Pilica,  the  Narew, 
and  the  Bug,  are  the  most  considerable.  Poland  can 
yet  boast  of  no  canals ;  a  mode  of  conveyance  to  be 
found  only  in  rich,  civilized,  and  commercial  countries. 
It  may  be  mentioned  here,  that  conveyance  by  land  is 
cheap  and  expeditious ;  the  roads  are  good,  and  posting 
has  been  brought  to  considerable  perfection;  but 
(what  may  be  expected  in  a  country  where  there  are 
fiew  travellers)  the  inns  are  wretched,  insomuch  that 
travellers  are  obliged  to  carry  with  them  their  bed  and 
provisions. 

The  towns  of  Poland  are  not  of  a  very  elegant  or  in- 
teresting description.  Warsaw,  the  capital,  affords  a 
sickening  contrast  of  magnificence  and  meanness,  the 
public  buildings,  the  churches  and  palaces,  being  large 
and  beautiful,  while  the  houses  of  the  ordinary  citizens 
are  small,  mean,  ill-constructed  hovels.  It  consists  of 
a  lonfg  street,  strait  and  dirty,  intersected  at  right  angles 
by  cross  ones,  all  ill  paved,  and  otherwise  entirely  ne- 
glected. The  houses  originally  were  formed  of  wood, 
but  these  are  gradually  disappearing,  being  supplanted 
by  new  and  splendid  edifices  of  stone  covered  with 
tiles  ;  and  it  is  no  longer  lawful  to  erect  buildings  of 
wood.  The  castle,  situated  on  an  imposing  eminence, 
commands  the  Vistula,  and  its  opposite  banks.  It  con- 
tains many  superb  and  interesting  apartments,  adorn- 
ed with  pictures,  marbles,  and  bronzes.  Many  o^  the 
streets,  squares,  and  places,  are  spacious  and  beautiful ; 
some  of  them  ornamented  with  statues  and  pillars.  A 
statue  of  the  illustrious  Copernicus,  who  was  a  native 
of  Poland,  is  about  to  be  erected  ;  and  Thorwaldson 
is  employed  on  a  bronze  equestrian  statue  in  memory 
of  Prince  Joseph  Poniatowski,  to  be  placed  in  one  of 
the  principal  squares.  The  usual  public  promenades 
in  Warsaw  are  the  gardens  of  Saxe  and  Krasinski,  both 
occupying  a  considerable  space  within  the  city.     Tjie 
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avenue  of  treea«  condilctlng  to  TJiazdow,  may  rival  la 
effect  those  of  the  Prater  near  Vienna ;  and,  on  Sun- 
days and  festival-days,  is  crowded  with  citizenf,  who 
resort  thither  for  recreation.     At  Uiazdow  is  a  well- 
provided  botanic  garden.    Twice  a  year  there  is  t  fair 
at  Warsaw,  when  the  city  is  filled  with  merchants  from 
the  remotest  corners  of  the  kingdom,  and  from  foreign 
countries.  Its  manufactories,  of  which  we  have  formerly 
spoken,  have  not  of  late  increased  in  number  or  in  va- 
lue,  except,  probably,  in  the  department  of  coach- 
making.    The  fine  collection  of  pictures  which  the  late 
king  commenced  and  patronised,  have  been  removed  to 
Russia.    His  library,  which  contained  45,000  volumes, 
and  the  library  established  by  two  brothers  (Bishops^) 
of  the  family  of  Zaluski,  comprising  200,000  volumes, 
in  which  were  many  rare  books  and  MSS.  relative  to 
Polish  history,  haive  experienced  the  same  fate.    This 
capita],   however,   still  possesses  many  distinguished 
.advantages.     It  can  still  boast  of  a  university,  founded 
in  1766,  by  Stanislaus  Augustus,  in  which  are  taught 
the  Polish,  the  French,  the  German,  and  Latin  Un* 
guages,  mathematics,  fortification,  drawing,  militarj 
tactics,  history,  &c.     It  was  meant  at  first  to  receire 
only  the  sons  of  the  nobility.     Nor  do  we  know  that 
the  original  intention  was  ever  departed  from,  though 
for  the  sake  of  literature,  and  of  the  social  intercourse 
.  of  the  nation^  such  a  plan  is  extremely  impolitic  and 
destructive.     This  university  seems  to  have  been  abo- 
lished, or  to  have  been  re-modelled,  and,  as  it  were,  re- 
instituted,  in  18X6,  by  the  present  sovereign',  the  Em. 
peror  Alexander.   Few  universities  in  Europe  are  more 
flourishing  than  that  of  Warsaw.     It  is  composed  of 
^y^  facultiesi  Divinity,  Law  and  Adminiatration,  Me- 
dicine, Mathematics  and  Physical  Science,  and  Lite- 
rature and  the.  Fine  Arts.    There  are  no  fewer  than 
forty- two  professors  in  it,  many  of  them  writers  of 
considerable  learning  and  celebrity ;  though  we  are  led 
to  believe  that  the  number  of  students  have  not  yet 
corresponded  with  the  advantages  and  endowments  by 
which  the  seminary  is  characterized.     Warsaw  is  yet 
possessed  of  other  literary  recommendations.    It  is 
distinguished  by  fifteen  printing  presses,  with  a  suitable 
number  of  book-shops,  two  lithographic  establishments, 
several  schools  for  the  instruction  of  engravers,  acade- 
mies for  designing  afler  nature,  an  annual  exhibition  of 
paintings,  an  academy  for  the  deaf  and  dumb,  snd 
schools  on  the  Lancastrian  mode.     It  has,  besides,  se- 
veral benevolent  and  charitable  institutions,  conducted 
on  sufficiently  liberal  principles.     Warsaw  also  pro- 
duces various  newspapers  and  literary  magazines,  writ- 
ten with  no  mean  ability,  and  circulating  through  the 
different  districts  of  the  kingdom.   This  capital,  which 
is  an  open '  town,  having  neither  walls  nor  gate^,  is 
situated  partly  on  a  plain,  and  partly  on  a  genUy  rising 
ground  on  the  western  banks  of  the  Vistula,  which 
flows  from  south  to  north,  and  is  hardly  so  deep  or  so 
broad  as  the  Thames  at  London.     The  river  separates 
it  from  Praga,  reckoned  its  suburb,  but  which  may  be 
regarded  as  a  considerably  large  town  of  itself.    In 
1782,  it  contained  7000  inhabitants;  but,  in  conx- 
quence  of  the  barbarous  visit  of  Suw  arrow,  that  num. 
ber  was  reduced  fully  one- half.     The  united  popuU- 
tion  of  the  two  places  amounts  to  nearly  100,000  souls, 
independent  of  the  garrison^   which  contains  aboct 
20,000.     In  addition  to  Praga,  there  are  other  three 
conterminous  towns,  regarded  as  suburbs  to  Warsaw. 
Their  names  are  Leszno,  Szolec,  and  Grybow.     They 
have  each  their  exclusive  privileges^  and  their  respec- 
tive town- ho  uses. 
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oiind.         Villanow,  a  palace  in  the  Italian  atyle,  remarkable  aa  which  that  of  St  Anthony  is  SO  feet  high,  and  contains  i  Poia&d. 

p^^  having  been  buih  by  the  illastrious  Sobieaki,  and  as  images  of  saints  cut  oat  of  the  solid  rock;  some  of  them  ^-^v"^ 

^^'    having  formed  his  favourite  residence,  stands  within  a  are  used  as  magazines  for  depositing  the  salt  when  put 

league  from  Warsaw.    To  it  he  retired  while  not  en-  in  barrels,  &c  while  others  are  set  apart  respectively 

gaged  in  the  active  services  of  war,  and  in  it  he  closed  for  stables,  and  for  keeping  hay  for  the  horses,  of  which 

A  life  uniformly  devoted  to  the  honour  of  his  country,  a  great  number  are  in  daily  use.    "  Many  of  the  exca- 

Having  been  sold  at  his  death,  it  went  into  the  noble  vations,  or  chambers  from  whence  the  salt  ha^  been 

family  of  Zartoriski,  who  granted  it  to  Augustus  11.  a  dug,'*  says  Mr.  Coxe,  <<  are  of  an  immense  size ;  some 

monarch  who  considerably  enlarged  it,  and  ornamented  are  supported  with  timber^  others  by  vast  pillars  of 

it  with  various  bass-reliefs,  illustrative  of  the  principal  salt,  which  are  left  standing  for  that  purpose.    Several 

victories  of  Sobieski.    It  is  now  the  property  of  Count  of  vast  dimensions  are  without  any  support  in  the 

Potocki.    In  the  extensive  park  by  which  it  is  sur*  middle.    I  remarked  one  of  this  latter  sort  in  particu- 

rounded,  there  still  exist  various  poplars,  planted  by  lar,  which  was  certainlv  80  feet  in  height,  and  so  ex* 

the  hand  of  its  distinguished  founder.    There  is  also  tremely  long  and  broad  as  almost  to  appear,  amid  the 

another  remarkable  palace  in  the  neighbourhood  of  subterraneous  gloom,  without  limits.    The  roofs  of 

Warsaw,  namely,  Laaienki,  the  country  seat  of  the  these  vaults  are  not  arched,  but  flat"     ••  We  found 

last  king,  Stanislaus,  which  is  adorned  with  numerous  these  mines  as  dry  as  a  room,  without  the  least  damp 

paintings  of  the  first  masters,  and  with  marble  busts  of  or  moisture ;  observing  only,  in  our  whole  progress, 

all  the  Polish  kings.  one  small  spring  of  water,  which  is  impregnated  with 

>Uo.           Lublin,  a  town  of  eminence,  is  the  capital  of  the  pa-  salt,  as  it  runs  through  the  mme."    (Vol.  I.  p.  246.) 

latinate  of  that  name,  is  the  see  of  a  bishop,  and  can  The  air  is  bracing  and  salubrious ;  and  the  miners,  of 

boast  of  a  citadel.   It  is,  however,  particularly  remark-  whom  there  are  regularly  about  700  employed,  and 

able  for  three  great  annual  fairs,  each  lasting  a  month,  who  work,  as  in  most  other  mining  countries,  about 

whidi  are  frequented  by  merchants  from  all  the  neigh-  six  or  eight  hours  at  a  time,  enjoy  good  hodth,  and 

houring  nations — Stndomir,  on  the  Vistula,  between  attain  to  the  ordinary  length  of  human  life. 

Cracow  and  Warsaw,  is  delightfully  situated  on  a  hill,  The  salt,  at  the.various  stages  of  its  depth,  presents 

was  once  the  residence  of  the  Polish  kings,  and  con-  different  appearances.    At  its  highest  elevation,  it  is 

tains  several  colleges.  *  But  the  most  agreeable  and  found  in  large  irregular  rocks,  from  which  are  fre- 

lively  town  of  Poland  is  Plock,  surrounded  with  orch-  quently  cut  masses  of  the  sixe  of  400  or  500  cubic  feet, 

ards,  and  washed  by  the  Vistula,  which  is  here  animated  Here,  also,  it  exhibits  the  greatest  impurity,  being  in- 

with  crowds  of  fishermen,  and  with  boats  which  convey  termingled  with  various  kinds  of  stone :  and  it  assumes 

into  Dantzick  the  exports  of  Poland  *.  a  grey,  dark,  or  green  colour,  according  to  the  nature 

oes  tnd      Poland,  though  a  level  country,  is  not  deficient  in  of  the  marl  in  which  it  may  be  imbedded.    At  this 

lerxi       mineral  productions.    Almost  all    the  morasses  and  stage,  also,  is  found  the  crystal  salt,  which  is  general- 

^^^'       meadows,  according  to  Malte-Brun,  abound  in  iron,  ly  dug  up  in  the  shape  of  a  cube  or  rectangular  prism. 

"*          Podolia  produces  various  species  of  marble.  That  large  The  purest  and  most  close  is  at  the  bottom  of  the  pit, 

district  lying  between  the  Vistula  and  its  tributary  and  is  sparry ;  and  the  quality  of  all  is  found  to  im- 

stream  Pilica,  famous  for  its  mines,  contains  lead,  iron,  prove  in  the  direction  of  the  Carpathian  ridge,  which, 

copper,  calamine,  marble,  and  slate.    In  various  pro-  it  is  not  improbable,  lies  on  beds  ofealt;  a  fact  the  more 

vinces  is  found  a  kind  of  clay,  peculiarly  well  adapted  likely,  as  the  salt  mines  on  the  opposite  side  of  these 

for  earthen- ware.     Poland,    though  not  remarkably  mountains  are  of  a  similar  kind,  and  exhibit  similar 

abundant  in  stone,  produces  granite,  and  several  other  appearances. 

kinds  weU  fitted  for  building ;  yet  the  houses  are  for  "  Such  an  enormous  mass  of  salt,"  says  the  accurate 

the  most  part  constructed  of  wood,  an  article  neither  so  traveller  just  quoted,  "  exhibits  a  wonderful  phenome- 

durable  nor  so  comfortable,  but  which  the  ignorance  non  in  the  natural  history  of  this  globe.  Monsieur  Gue- 

and  laziness  of  the  Poles  cause  them  to  prefer.  tard,  who  examined  these  mines  with  great  attention, 

jnineM       '^here  is  nothing,  however,  very  important  or  pecu-  and  who  has  published  a  treatise  upon  the  subject,  in- 
rieiiu    li*v  in  the  mineral  kingdom  of  Poland,  excepting  the  .  forms  us,  that  the  uppermost  bed  of  earth,  at  the  sur- 

salt  mines  of  Wielitska,  near  Cracow,  the  most  produc-  face  immediately  over  the  mines,  is  sand ;  the  second 

tjve  and  the  most  celebrated  in  Europe.    According  to  clay,  occasionally  mixed  with  sand  and  gravel,  and 

aome  historians,  these  mines  were  known  so  early  as  containing .  petrifactions  of  marine  bodies  ;  the  third 

the  thirteenth  century.     It  is  ascertained,  however,  calcareous  stone.    From  all  these  circumstances,  he 

that  they  have  been  wrought  since  the  fifth,   since  conjectures  that  this  spot  wm  formerly  covered  by  the 

which  period  they  have  formed  one  of  the  richest  sea,  and  that  the  salt  ia  a  gradual  deposit  formed  by 

aouroes  of  revenue  which  Poland  ever  enjoyed.     The  the  evaporation  of  its  waters."    Vol.  I.  p.  346. 

cntraQces  to  the  pits  are  a  few  miles  from  Cracow",  but  The  Foles,  as  has  been  incidentally  mentioned  be-  Diflr«rcnt 

the  city  is  completely  undermined,  and  is  suspended,  as  fore,  continue  still  to   be  divided  into  four  classes:  flA*s«fo<' 

it  were,  on  pillars  of  salt  The  vaults  are  uncommonly  those  of  nobles  or  gentlemen,  of  clergy,  of  citizens  or  in>>A^'(«nt' 

large  and  spacious ;  some  of  them  contain  chapels,  of  burghers,  and  peasants.    The  Poles  set  no  value  on  p™^"f 

*  The  town  of  Cracow,  with  a  small  adjacent  territory,  is  not  included  in  the  present  Polish  dominions.  By  the  Congre«  of  Vienna,  it 
was  dedaitd  afiree  and  neutral  city,  under  the  denomination  of  The  BMupriek  of  Cracow,  Russia,  Prussia,  and  Austria,  bate  engaged 
to  respect  its  neutvalUy,  and  to  cause  it  to  be  respected  by  others ;  and  no  armed  force,  on  any  pretext,  b  allowed  to  enter  its  terrxtoiy. 
Cracow  issitiiated  on  the  Vistula,  was  formeriy  the  capital  of  the  palatinate  of  the  sane  name,  and  at  a  Tery  remote  period  the  capital  of> 
Poland.  It  enjoys  the  advantages  of  an  ancient  and  celebrated  University,  which  contains  eleven  colleges,  and  which  has  the  supeiiiiteod- 
ance  of  fourteen  achoi^,  situated  within  the  city.  It  is  a  Bishop's  see,  as  its  name  denotes ;  it  formerly  was  the  burial-place  of  the  Po- 
lish kings ;  and  the  ancient  royal  palace  is  still  pointed  out  on  a  rock  on  the  banks  of  the  river.  The  kings  of  Poland  were  formerly 
crowned  at  Cracow,  but  the  last  monarch  was  crowned  at  Wiloa.  It  is  a  town  of  great  antiquity ;  but  it  now  bears  all  the  marks  of  ne> 
gleet  and  decay ;  and  though  at  one  time  its  populati^  amounted  to  70,000,  it  vas  in  1810  only  85,796.  (See  the  artide  CaACOw,  iix 
•  this  work.) 

ft 
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Poliad.    titles  of  hononr :  allwhopoMett  a  fteehold  estate,  or   Ciiristiui  btptisms,  and  hsTe  had  in  tbeir  posmifoa  ViAm 
^*^V*^^  ean  tnoe  their  deioent  nrom  anoestors  formerly  pos«    the  bapUamal  fonts,  for  the  use  of  which  they  took^-^^^^ 
setsing  m  (leehold  estate^  and  who  have  eng^ed  in  no    care  that  they  were  liberally  renmncrated.    But  with 
trade,  or  commeroe,  are,  whatever  be  their  tides,  equal    all  their  enterprise,  they  wete  fradolent,  avarieiotti, 
m  point  of  rank;  they  are  tefkned  brothers,  and  the    and  immcxral.    The  great  object  of  their  existcBce  wai 
appellation  of  a  gefUleman  cfPdmnd  is  regarded  as  the    to  aeqoire  wealth,  but  whether  honestly  or  othenriM 
highest  nanse  by  whidk  they  cap  be  distinguished*    they  seemed  not  to  care.    Seldom  has  a  law^rait  oo» 
The  clergy  are  possessed  of  as  great  civil  as  well  aa    cuired  in  Poland  in  which  a  Jew  was  not  a  par^,  or 
prolcssional  influence,  aa  at  any  fbrmer  period,  and    a  theft  in  whidi  a  Jew  was  not  more  or  less  dmdy 
enjoy  various  immunities  and  privilegea.    The  privi«    concerned.    Sadi  indeed  is  their  love  of  money,  nui 
l^es  of  the  citizens  were  formerly  few,  and  these  few,    sudi  the  baseness  of  their  prlndples,  that»  for  a  |>ec«id« 
in  many  instanceSi  were  undermined  and  wrested  from    ary  compensation,  they  have  been  known  to  sabmit  tbdr 
them :  while  the  peasants,  bom  slaves,  attached  to  the    wives  and  their  daughters  to  the  embrsoe  of  strsngcn. 
aoii,  were  doomed  to  unavailing  toil  and  misery,  and       With  the  character  of  the  Poles  the  reader  miiitsl-Dmi.iri 
treated  by  their  eniel  masters  as  belonging  to  an  in«    ready  be  well  acquainted ;  the*  following  account  of™^<^ 
ierior  species' Of  beings.    The  condition  of  the  pea*    their  mode  of  salutation  and  of  their  dtess,  related  oq'*''^'^ 
aantry  uid  citisens,  mwever,  are  now  highly  melio«    the  authority  i^a  late  accurate  traveller,  will  notprovs 
rated ;  and  are,  as  rapidly  as  their  late  bondage  and    uninteresting.    '*  The  Poles  seem  a  lively  people,  and 
exclusion  will  allow,  advancing  to  that  state  of  freedom    use  much  action  in  their  ordinary  conversation.    Thdi 
and  refinement  which  the  same  classes  ei^joy  under  the    oommon  mode  of  salutin^^  is  to  incline  their  heads,  and 
most  ei^htened  governments  of  Europe.    Every  dis-    to  strike  their  breast  with  one  of  their  handi^  white 
ability  has  now  been  removed  from  them.-— The  richer    they  stretch  the  other  towards  the  ground  |  bat  whea 
inhabitants  of  ^e  cities,  as  well  as  the  nobles,  have  all    a  common  person  meets  a  superior,  hie  bows  his  head 
their  diateaus  or  country  houaes,  with  parks  and  gar*    elmoat  Uy  the  earth,  waving  at  the  aame  time  his  hsad, 
dens,  which  rival  in  bMUty  and  in  the  wdrks  of  art    with  which  he  toudies  the  bottom  of  the  leg  nesr  the 
whidi  adorn  them,  those  of  France  and  Germany.  The    heel  of  the  person  to  whcmi  he  pays  his  obeisance.    The 
peasantry  in  particular,  ao  long  aunk  in  a  state  of  iron    men  of  all  ranks  generally  wear  whiskers,  and  ehsv^ 
depression,  but  declared  free  by  the  constitutions  of   their  heads,  leaving  only  a  cirde  of  hair  upon  the 
1791  •  1807,  and  1815,  thou^  not  far  advanced  in    crown.    The  summer  dress  of  the  peasanta  censisusf 
civiliaation,  abound  in  good  qualities,  and  are  daily    nothing  but  a  shirt  and  drawers  of  coarse  linen,  witih 
rising  in  importance  and  respectability.    <'  Every  pea-    out  shoes  or  stockings,  with  round  CKg%  or  hats^   The 
sent,"  we  are  told  on  the  authority  of  a  Polish  writer,    women  of  the  lower  class  wear  upon  their  beads  a 
"  may  <)ait  his  landlord  if  injured  or  dissstisfied.  ^In    wrapper  of  white  linen,  under  which  their  hair  is 
some  districts  the  peasants  rise  to  be  farmers^  both    Inmided,  uid  hangs  down  in  two  friaita.    I  obserrad 
hereditary  and  for  terms  of  years."    '*  The  houses  of   several  of  them  with  a  long  piece  of  white  linen,  hasf- 
the  better  order  of  peaaants,"  aays  the  ssme  author,    ing  round  the  side  of  their  faces,  and  covering  their 
**  contain  spscious  and  commodious  apartments.    Of   bodies  below  their  knees  ;  this  sin^lar  kind  of  Teil 
late  years  houaes  of  stona  are  often  met  with."  makes  them  look  as  if  they  were  doing  penance.   The 

^ews.  In  giving  an  account  nf  the  different  classes  of  so-    dress  of  the  higher  order,  both  men  and  women  b  vs- 

dety  among  the  Poles,  however,  the  /ewf,  a  peoiliar  commonly  elegant  That  of  the  gentlemto  is  a  wsiiu 
race  of  men,  and  in  tUs  country  extremely  numerous,  coat  with  sleeves,  over  which  they  wew  an  upper  robe 
must  not  be  overlooked.  In  Poland,  indeed,  the  Jews  of  a  different  colour,  which  reaches  down  bdow  the 
are  supposed  to  be  more  numerous  than  in  Palestine,  knee,  and  is  fastened  round  the  waiat  with  a  sash  or 
and  amount  to  about  a  seventh  part  of  the  whole  po«  girdle ;  the  sleeves  of  this  upper  garment  are  in  wsim 
puladon.  The]f  were  introducea  mto  this  country  in  weath^  tied  behind  the  aboiuders ;  a  sabre  is  a  oeoes- 
thei  time  of  Caiimir  the  Great,  whose  favourite  mistress  sary  part  of  their  dress  as  a  mark  of  nobili^.  la  sum- 
was  a  Jewess,  and  who  was  thus  induced  to  confer  up-  mer,  the  robe,  &c.  is  of  silk ;  in  winter,  of  doth,  veU 
on  them  privileges,  many  of  whidi  they  still  enjoy,  vet,  or  stuff*  edged  with  fur.  They  wear  fur  cape  or 
The  nobility,  too,  encouraged  their  settlonent  in  their  bonnets,  and  buskins  of  yellow  leather,  the  heels  of 
respective  dominions,  because  it  was  soon  discovered,  which  are  plated  with  iron  or  steel.  The  chess  of  the 
that,  through  their  instrumentality  alone,  they  could  ladies  is  a  simple  polonaise  or  long  robe,  edged  with 
obtain  the  comforts,  the  luxuries^  and  even  some  of  the  fur."  This  account,  though  written  forty  years  sgis  is 
necesssries  of  life.  They  hence  soon  became  people  almost  in  its  most  literal  acceptation  applicsble  to  the 
of  importance;  and  whUe,  with  great  reldetance,  the  Poles  of  the  present  day,  and  will,  it  is  likely,  beap- 
Poles  allowed  the  rank  of  nobflity  to  the  most  distin-  plicable  in  a  greater  or  leas  degree  for  agea  to  cobbs. 
guiahed  atrangera,  a  converted  Jew  was  regarded  by  The  natural  and  unavoidable  consequences  of  a  rero- 
them  as  virtcuilly  a  gentleman;  and  if  he  possessed    lution;  their  subjection  to  a  foreign  power ;  their  firee- 

and  slavery ;  and  their 

dl  tend  to  render  the 

present  dav  more  refined  and  dvilised 

Elace,  though,  in  spite  of  this  inducement,  few  Jews  than  at  any  former  period,  and  to  approach  more  near* 
ave-been  found  inclined  to  abandon  the  religious  prin-  ly  to  the  manners  and  habits  of  the  various  nations  with 
dples  of  thdr  forefsthers.  In  Poland,  they  were  for  which  they  have  continual  intmsourse.  But  their  na* 
ages  die  only  persons  who  engaged  in  any  thing  like  tional  character  is  sUU  sedulously  dieriahed,  and  will 
commerce,  or  who  seemed  to  appreciate  th£  value  of  not  soon  cease  to  predominate.  A  people,  sftflste 
money  or  of  property.  Almost  all  the  currem  coin  of  like  the  Poles,  maintain  with  unshaken  tenacity  the 
the  realm  was  in  their  hands ;  the  nobility  have  often  customs,  even  the  prejudices,  of  their  anoestors,  ss  sf- 
been  known  to  mortgage  to  them  a  great  proportion  fording  them  no  inconsiderable  oonsdatioa  for  the  ruin 
of  their  knds :  they  have  sometimes  taken  a  lease  of  and  d^olation  in  which  their  country  haa  be^i  involr* 


POLAND.  737 

PoUqd.     ed.    It  need  now  merely  be  added^  in  reference  to  the  jects  are  for  the  most  part  reltgiouv,  taken  from  the    Poland. 

^'y^  foregoing  subject,  that  the  personal  appearance  of  the  fiible^  like  those  of  the  Unglish  West.    Some  few  of  ^^^"yt* 

Poles  is  dignined  and  prepo88e89ing^  that  their  complex-  them  are  historical.  The  assassination  of  St.  Stanislaus, 

ion  is  fiur,  and  their  figure  well  proportioned.     They  are  the  tutelary  saint  of  Poland,  by  king  Boleslaus  the  Bold, 

lively,  hospitable,  honest,  brave,  patriotic.    The  women  and  his  Cain  and  Abel,  are  master-pieces  of  art,  and 

are  beautiful,  modest,  chaste,  and  dutiful  to  their  hus-  much  admired  by  connoisseurs." — Music,  both  profane 

bands.  and  sacred,  is  much  cultivated ;  and  the  national  airs 

terature.  From  the  circumstances  already  narrated,  it  may  with  and  dances  have  long  been  regarded  >^  elegant^  digni- 
propriety  be  inferred,  that  Poland  cannot  have  attained  fied,  and  striking. — The  theatre  is  also  under  the  pa- 
any  sreat  eminence  in  science  and  literature.  Such  an  «  tronage  of  the  government.  There  is  a  dramatic  school 
opinion  is  literally  correct,  as  far  %t  least  as  regards  in  Warsaw  for  educating  aspirants  for  the  stage.  The 
the  great  body  of  the  people.  She  possessed  indeed  dramatic  writings  of  Poland  have  not  hitherto  attained 
no  regular  seminaries  for  the  education  of  the  lower  to  any  great  height  of  perfection ;  but  Boguslawski, 
clashes,  till  the  reign  of  Stanislaus  Poniatowski ;  and  who  has  long  been  regarded  i|S  the  Kemble  of  Poland, 
while  schools  in  the  country  are  still  few  and  inefficient,  is  devoting  his  retirement  and  old  age  to  the  publica- 
tbose  in  the  villages  and  towns  can  hardly  be  regards  tion  of  his  dramatic  writings,  which  are  to  extend  to 
ed  as  more  useful  and  respectable.  The  truth  indeed  twelve  volumes,  and  will  undoubtedly  be  gratifying  to 
need  not  be  concealed.*  The  Poles  in  the  low^r  ranks  his  countrymen,  as  they  have  for  a  long  time  afford- 
are  either  totally  Ignorant,  or  their  acquaintance  with  ed  them  delight  on  the  stage.  Of  the  Polish  Ian- 
books  is  uncommonly  limited  and  superficial.  In  short,  |;uage,  a  dialect  of  the  Sclavonic,  and  which  t'^3  works 
there  is  no  current  and  common  literature  among  the  it  has  produced  will  not  allow  to  perish,  a  copious  gram- 
great  body  of  the  nation ;  and  though  the  cause  of  mar  has  been  compiled  by  Kopezynski,  and  a  die- 
education  is  not  neglected  by  the  present  government,  tionary  in  six  quarto  volumes  by  Linde,  an  author  who 
ages  must  elapse  ere  the  Poles  attain  to  that  degree  of  has  not  inaptly  been  compared  to  Adelung,  the  famous 
intelligence  and  taste  for  reading,  by  which  the  com-  GUrman  philologist.  The  literary  institutions  of  this 
mon  people  in  the  more  civilized  nations  of  the  Conti-  country,  though  yet  not  very  numerous  or  very  effi- 
nent  are  characterized.  Notwithstanding  this,  how-  cient,  may  be  expected  rapidly  to  improve  and  increase, 
ever,  Poland  has  produced  many  celebrated  scholars  as  they  are  liberally  patronized  both  by  the  nobility 
and  writers,  whose  names,  would  shed  a  lustre  over  any  and  the  government.  Her  national  libraries  have  been 
nation.  Mathematical  and  physical  science  in  particu-  transferred  to  Petersburg,  and  though-there  are  several 
)ar  was  cultivated  at  an  earlier  period,  and  with  happier  extensive  private  collections,  the  only  public  library  is  . 
success  in  Poland  than  in  any  other  country  in  Europe,  that  belonging  to  the  Society  of  Friends  of  Science  at 
Vitellio,  a  Pole,  who  lived  in  the  thirteenth  century,  Warsaw.  With  the  exception  of  the  University  of 
has  been  regarded  as  the  first  in  Europe  who  investi-  Warsaw,  this  Society  is  the  most  learned  and  celebrated 
gated  the  Theory  of  Light  and  understood  its  princi-  institution  in  Poland,  Its  origin  is  interesting.  Sta- 
ples. (See  the  article  Optics,  Vol.  XV.  p.  464.)  The  nislaus  Poniatowski^  we  are  told  by  Mr.  Szyrma,  soothed 
illustrious  artronomer  Copernicus,  of  whom  any  nation  the  misfortunes  of  his  life  with  the  healing  balm  of 
might  boast,  was  a  native  of  Poland,  being  born  at  Thorn,  literary  pastime,  destining  every  Thursday  evening  to 
which,  though  now  in  Russia,  was  situated  for  time  social  conversation  with  men  of  learning.  After  the 
immemorial  in  a  Polish  province.  The  names  of  Brud-  partition  of  Poland,  when  the  name  of  that  country  , 
zewskx,  Martin  of  Olkusz,  Grzebski,  Broscius,  are  in-  was  to  be  for  ever  obliterated,  the  same  UieraU  who 
tiroately  connected  with  the  literary  history  of  Europe,  were  thus  accustomed  to  hold  these  literary  meetings 
Nor  wasPoland  deficient  in  writers  mother  departments  with  the  king,  actuated  by  patriotic  feelings,  united 
of  literature.  Her  theologians,  poets,  historians,  par-  themselves  into  a  society  for  the  object  of  rescuing  from 
ticularly  the  two  last,  are  extremely  numerous,  many  of  oblivion  whatever  related  to  the  history  and  literature  of  . 
them  of  superior  learning  and  endowments,  but  whose  their  unfortunate  country.  The  members  have  since  ex- 
works,  with  few  exceptions,  are  not  extensively  known  erted  their  powers  in  different  departments  of  learning, 
beyond  the  boundaries  of  the  kingdom.  Her  poets  in-  and  have  originated  many  literary  productions  that  have 
deed  are  so  numerous,  that  in  a  *'  Dictionary  of  the  excited  a  deep  and  general  interest  over  the  nation. 
Polish  Poets,"  published  in  1820  by  Juszynski,  the  The  transactions  of  this  society  are  published  under  the 
lives  of  upwards  of  fourteen  hundred  are  described,  in-  title  of  Annals,  and  are  now  grown,  voluminous.  No 
eluding  of  course  versifiers  of  every  degree  of  merit,  institution  promises  to  do  more  for  the  interests  of 
And  this  dictionary  is  not  completed  ;  for  it  comprises  science  and  literature  in  Poland  than  that  which  Mr. 
only  the  poets  anterior  to  the  reign  of  Stanislaus  Ponia-  Szyrma  has  thus  described. 

towski.  Nor  have  the  fine  arts  been  neglected  in  Po-  Poland,  as  already  known,  exists  no  longer  as  an  in-  Constitu- 
land.  The  government  encourages  them  equally  with  dependent  kingdom,  but  maintains  its  existence  in  an  tion. 
science  and  literature;  and  there  is  in  the  university  of  unequal  conjunction  with  a  mighty  empire.  The  Em- 
Warsaw  a  professorship  for  instruction  in  this  depart-  peror  Alexander,  however,  has  done  all  in  his  power 
ment,  besiaes  academies  and  inferior  seminaries.  There  to  prevent  the  Poles  from  regarding  their  dependence 
is  also  in  this  capital  an  annual  exhibition  of  paintings  on  Russia  as  a  burden,  or  as  a  dereliction  of  their  national 
and  engravings,  and  the  government  awards  prizes.  In  independence.  In  a  letter  addressed  to  the  president 
addition  to  many  of  a  subordinate  rank,  Poland  has  of  the  Polish  senate  immediately  after  the  Congress  of 
produced.two  first-rate  painters,  Czechowicz  and  Smu-  Vienna,  he  says,  ''The  kingdom  will  be  united  to 
glewicz,  both  educated  in  Italy,  the  fountain  of  the  fine  Russia  by  the  bond  of  iis  own  constiiution.   If  the  great  • 

^  arts.     '*  The  paintings  pf  the  latter,"  says  Mr.  Szyrma,  interest  of  general  tranquillity  has  not  permitted  the 

'*  adorn  the  cathedral  of  Wilna;  several  of  them  are  to  union  of  all  the  Poles  under  the  same  sceptre,  I  have 

be  found  in  the  churches  at  Warsaw,  also  in  St  Peters-  at  least  endeavoured  to  alleviate  as  much  as  possible 

,  burg,  whither  he  had  been  invited  by  the  emperor  Paul,  the  pain  of  the  separation,  and  to  obtain  for  them  ev^ry 

He  excelled  in  strong  original  conceptions.    His  sub-  where  the  peaceful  enjoyment  of  the  nationality.  Con- 

VOL.  XYI.  PABT  II.  5a,' 
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PolMd.  formably  to  this  promi8e»  be  granted  them  in  1815, 
aconsiitutional  charter,  embracing  as  nearly  as  possible 
the  admirable  principles  of  the  constitution  of  179l»^th 
as  much  of  the  ancient  spirit  and  ancient  forms  of  their 
old  dynasty  as  were  consistent  with  the  safety  of  the  na* 
tion  and  the  improvements  made  in  legislation.  There 
are  now  as  formerly,  a  king,  a  senate,  and  a  diet.  The 
czar  is  represented  by  a  viceroy,  in  whom,  and  in  a 
cabinet  of  ministers,  the  executive  government  resides. 
The  chief  ministerial  departments  are  those  of  war, 
finance,  police,  law,  and  national  education;  and  the  mi- 
nisters, as  in  Britain,  are  responsible  to  the  senate.  The 
senate  consists  of  thirty  members,  namely,  ten  bishops, 
ten  palatines,  and  ten  castellans  named  by  the  king  for 
life.  The  Chamber  of  Representatives  contains  seventy 
deputies  from  the  provincial  nobility  and  gentry,  and  of 
the  members  of  the  cabinet,  who  have  seats  in  it  in 
virtue  of  their  office.  The  diet,  analogous  to  the  ancient 
ordinary  Polish  diet,  consists  of  the  senate  and  House  of 
Represei^atives.  Its  sittings  cannot  extend  beyond  a 
fortnight ;  the  king  is  not  obliged  to  convoke  it  oftener 
than  once  in  two  years,  its  sanction  being  necessary 
only  for  certain  measures,  for  the  imposition  of  taxes, 
for  the  passing  of  new  laws,  or  the  abrogation  or  al- 
teration of  old  ones.  There  are  numerous  provincial 
courts  both  civil  and  criminal,  in  which  the  laws  are 
wisely  and  impartially  administered ;  and  there  are 


besides  two  courts  of  apped,  with  one  supreme  court,  ffim 
whose  decisions  are  final.  The  established  churdi  is  Wy^ 
the  Roman  Catholic,  which  is  the  reUgton*  of  the  ma- 
jority;  but  Protestants  of  every  denominatioo  are  ei- 
ttemely  numerous ;  a  considerable  number  belong  to 
the  Greek  church ;  and  the  Jews,  as  formerly  mention- 
ed, amount  to  a  seventh  part  of  the  population.  The 
most  unshackled  toleration  is  estabbsned,  embracing 
not  merely  every  denomination  of  Christiansi,  but  Jewi 
and  Pagans.  It  need  only  farther  be  mentioned,  thit 
the  revenue  of  Poland  amounts  to  £900,000  sterling; 
that  of  this  sum  £180,000  goes  to  the  civil  list;  and 
that  the  military  force  is  considerable,  especially  in 
cavalry. 

See  Tableau  de  la  Pdogne,  par'  Malte-Brun,  Psrii, 
1607,  8vo. ;  Reichard's  Gcit<ftf  (£erFoya^«iirv/  Guide  du 
Vwfogeur  en  Pologne  ei  dans  la  B&pubhque  de  Cracow: 
Reinhard's  Guide  des  Foyageurs  dans  te  Nord  ;  Con's 
Travels  in  Poland,  &c. ;  Dr.  Connor's  History  of  P(h 
land;  Palmer's  Authentic  Memoirs  of  the  Life  of  Mn 
Sobieski ;  Ruihiere's  Hist,  de  la  Pdf'gne ;  Letters  Li' 
terary  and  Political  oh  Poland,  Edin.  1828,  8va  pub- 
lished anonymously,  but  known  to  be  written  by  Mr. 
Szyrma,  a  Polish  gentleman  at  present  residing  in 
Edinburgh :  it  is  an  interesting  production,  deserving 
the  attention  of  every  reader,     (t.m  ) 
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PLATES  BELONGING  TO  VOLUME  SIXTEENTH 


OF  THB 


EDINBURGH  ENCYCLOPAEDIA. 


PLATE  CCCCLIII. 

Illastrative  of  Ornithology,  contains  Figures  of 
Vuhur  Grypkusy  Condor. 
Fako  Imperialis,  Imperial  Eagle. 
SerpentarnuAfricanns,  Snake  £ater. 
SlTix  Passerina,  Little  O.wl. 
Bucerot  Rhinoceros^  Rhinoceros  Hombill. 
Glaucopis  Cinerea,  Cinereous  Wattlebird. 
Paradtsea  Major,  Great  Bird  of  Paradise. 
Menura  Superba,  Superb  Meaura. 
Pipra  CarvncuiatOf  Caruuculated  Chatterer. 


PLATE  CCCCLIV. 

Illustrative  of  Ornitholoot,  contains  Figures  of 
Syhfia  Regulm^  Golden  Crested  Wren. 
Paru9  PatduUnus,  Penduline  Titmouse. 
Logia  'CurviroMtrat  Crossbill. 
Fringilla  Paradisea,  Whidaw  Bunting. 


Rampkastot  Firidis,  Green  Toucan. 
Psiilacus  Cruialus,  Brosd  Crested  Cockatoo. 
Psitiacus  AUxandri,  Alexandrine  Parakeet. 
Trochiius  Minimus,  Least  Humtning  Bird. 
Upupa  Epops,  Hoopoe. 
Aleedo  Giganted,  Giant  King  Fisher. 
Hirundo  Fudphagn,  Esculent  Swallow. 
Oriolus  Gaibvia,  Golden  Oriole. 
Oriolus  Baltimore,  Baltimore  Oriole. 


PLATE  CCCCLV. 

Illustrative  of  Obnitboloot,  contains  Figures  of 
Argus  Pob/plectron,  Peacock  Pheasant. 
Phasianus  Satyrus,  Homed  Pheasant. 
Argus  Giganteus,  Gigantic  Argus. 
SiruiMo  Camelus,  Ostrich. 
Rhea  Americana,  American  Rhea. 
Cawartus  Galeaius,  Galeated  Cassowary. 
Ardea  Minulo,  Little  Heron. 
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Phcenicopierus  Ruber,  Flamingo. 
Recurviroslra  Avoceiia,  Avocet. 
Gallus  Sonneraiii,  Jungle  Cock. 


Machine  invented  by  the   Rev.  W.  Petnon, 
LL.  D. 


PLATE  CCCCLVI. 

Illustrative  of  Ornithology,  contains  Figures  of 
Platalea  Leucorodia,  Spoonbill. 
Ibis  Religiosa,  Sacred  Ibis. 
Psophea  Crrpiians,  Trumpeter. 
Palamedia  Cornuia,  Homed  Screamer. 
Larus  Minnius^  Pigmy  Gull. 
'  Diomedea  Exulant,  Wandering  Albatross. 
Anas  Speciabilis,  King  Duck. 
Pelecanus  Onocrolalus,  Common  Pelican. 
Fratercula  Arclica,  Puffin. 
Aptenodytes  Palachonica,  Patagonian  Penguin. 


PLATE  CCGCLXn. 

Fig.  L  Is  a  Perspective  View  of  the  Orrery  iovented 

by  the  Rev.  W.  Pearson,  LL.D. 
Figs.  2 — 5.  Contain  a  Section  of  the  Machine  and  of 

its  different  Parts. 


PLATE  CCCCLXUI. 

Figs.  1 — 12.  Represent  the  Planing  Machine  in  the 
Royal  Arsenal  of  Woolwich,  as  ronctracted  by 
the  late  Mr.  Bramah. 


PLATE  CCCCLVII. 


PLATE  CCCCLXIV. 


Figs.  1,  2>  S.  Represent  the  Common  Paper  Engine. 
Fig.  4.  Represents  Fourdrinier's  Paper  Machine. 
Fig.  5.  Represents  Dickinson's  Paper  Machine. 


PLATE  CCCCLVIII. 

Fig.  1.  Diagram  for  finding  the  time  of  the  Oscillation 
of  a  Pendulum  in  a  Circular  Arc. 

Figs.  2 — 5.  Represent  the  Apparatus  ofBorda  for  mea- 
suring the  Length  of  the  Pendulum. 

Fig.  6.  Represents  the  Rules  for  measuring  the  Length 
of  the  Pendulum. 

Fig.  7*  Represents  the  Comparer,  an  Instrument  in- 
vented by  M.  Fortin. 

Figs.  8 — 10.  Represent  the  new  Pendulum  invented 
by  Captain  Kater. 

Fig.  II.  Shows  the  method  of  measuring  the  length  of 
the  Pendulum* 


Fig.  1.  Represents  Boyle's  Machine  for  eztracUng  air. 

Fig.  2.  Represents  the  Fountain  at  command. 

Fig.  S.  Represents  Hiero's  Fountain. 

Fig.  4.  Shows  the  Syphon  for  conveying  a  fluid  from 
one  place  to  another. 

Figs.  5— 7*  Show  Mariotte's  Experiment  for  proving 
that  air  presses  equally  in  all  directions. 

Fig.  8.  Represents  Dr.  WoUaston's  Apparatus  for  mak- 
ing uniform  currents  of  air  pass  from  one  ▼esse! 
into  another. 

Fig.  9.  Shows  a  Clepsydra,  or  Water  Clock. 

Fig.  10.  Is  a  representation  of  Hawksbee's  Air  Pump. 

Fig.  11.  Shows  Mr.  Smeaton's  Improvement  on  the 
Air  Pump. 

Figs.  12—14.  Represent  an  Air  Pump  of  the  best 
construction,  as  made  by  Messrs.  Miller  and 
Adie,  Edinburgh,  on  th^  principle  of  Mr.  Cotb- 
bertson. 

Fig.  15.  Represents  the  Barometrical  Gage  for  estimat- 
ing the  degree  of  eahaustion,  at  first  practised 
by  M.  Mariotte. 


PLATE  CCCCLIX. 


Contains  various  diagrams  illustrative  of  the  Article 

PER8PBCTIVB. 


PLATE  CCCCLX. 

Is  a  Perspective  View  of  the  principal  parts  of  the 
Tellurian  and  Lunarium,  united  in  one  Ma- 
chine. 


PLATE  CCCCLXI. 


Figs.  1*3.  Exhibit  the  construction  of  the  Satellite 


PLATE  CCCCLXV. 

Figs.  1  —7'  Are  diagrams  for  illustrating  the  principles 
of  Pneumatics. 

Fig.  8.  Represents  the  Pear  Gauge  for  detecting  the 
elasticity  of  vapour. 

Figs.  9,  10.  Are  diagrams  illustrative  of  Mariotte'f 
Law. 

Fig.  11.  Is  a  diagram  for  illustrating  the  elastic  ac- 
tion of  gunpowder. 

Fig.  12.  Shows  the  Principle  of  the  Ballistic  Pendu- 
lum. 

Fig.  13.  Is  a  diagram  for  illustrating  the  Ezpansire 
Force  of  Gunpowder. 

Fig.  14.  Shows  Gay  Lussac's  Contrivance  for  Repeat- 
ing Dalton's  Experiments  on  the  tension  of  a 
Combination  of  Air  and  Aqueous  Vapoar. 
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Fig.  15.  Shows  Gay  Lusaac's  method  of  determining    Figs.  17, 18.  Are  diagrams  for  iUustraUng  the  Theory 
the  Expansion  of  Dry  Air.  of  Sound.   , 

Fig.  19.  Is  a  diagram  for  illustrating  the  Reflexion  of 

Sound. 
Fig.  20.    Shows  a  Construction  for  representing  the 

Mean  Temperature  at  different  Altitudes. 
Figs.  1 — 14.  Are  diagrams  illustrative  of  the  Velocity    Fig*  21-  /•  a  diagram  for  illustrating  the  Capacity  of 


PLATE  CCCqLXVI. 


and  Resistance  of  Fluids. 


Fig.   15.  Is  a  diagram  for  illustrating  the  action  of  Fig.  22.  Shows  the  Appearance  of  Venus  as  observed 

Wind  upon  a  Sail  at  Rest.  by  Schroeter. 

Fig.   16.  Is  a  diagram  for  illustrating  the  Motion  of  Fig.  23.  Is  a  diagram  illustrative  of  Schroeter's  infer* 

Wind  upon  a  Sail  in  Motion.  ences  respecting  the  Atmosphere  of  Venus. 


END  OF  VOLUME  SIXTEENTH. 


Piinlcd  bjr  a.  Balfour  *  Co. 
Edinburgh^  18S8. 
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PERSPECTITE. 


PLATE  CCCCLIX. 
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PLANETARY  MACHINE.       PLATE  CCCCLX/T. 
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PLANING  MACHINE.        PLATE  CCCCLXIIl. 
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PLATE  CCCCLXir. 
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